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Emission

P L U M B I N G C R P
'

I
'

A S a pract ical working plum be r , an d we ll -kn own m em be r of th e

r

P lumbin g C r aft , r e spe ctfully dedica t e this work t o P ract ica l

P lumbe rs, and h ope it m ay assist in facilit a t in g th e t e a ch ing of

T ECHN IC A L PL U M B IN G ,
and in e ve ry w ay prom ot e th e spre ad of

our an cien t t rade in t h is our n in e t e en th ce n tury.

Your ve ry obedi e n t se rvan t ,

PHIL IP JOHN DAVIES
,

C er t ifi ca ted and R eg ister ed T ea ch er of P lumbing ,
G r esh am C olleg e, L ondon , 1882 .

78, Ear l
’

s C our t R oad
,

Ke n sin g ton , L ondon ,

8rd day of M a rch , 1885 .





P R E F A C E .
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Y in t e n t ion in th is work is t o supply a gr e a t wan t , n am e ly, a se t ofth orough ly pr act ica l

in struct ion s an d book of r efe r e n ce suit able for th e workm an th a t h e m ay safe ly use as

his guide in any job , h owe ve r in tr ica t e , in th e ar t ofplum bin g .

P ar t of th e subj e ct m a t t e r of th is work h a s a lr e ady appe ar ed in j ourn al ist ic form , to

w it : in T h e B ui lding N ew s , T h e Scien t ifi c A meri ca n , T h e Eng lish M echa n ic, T he P lumbe r a nd

Decora to r , T h e House Decora tor a nd Schoo l ofDesign , &c . , &c . , and h a s a lr e adym e t with th e h e ar ty
approva l ofth ose compe t e n t to judg e ; an d as my r igh ts ar e r e se rved, an d h a vin g be en pr e ssed by
my num e r ous r e ade r s to r epr oduce it in book form , I h ave r ewr it t en it , and added a larg e

amoun t of n e w m a t t e r and e n g r avin g s suitabl e for a n En cyclopaedi a of P lumbin g .

I h ave al so g ive n a se r ie s of Exam in a t ion Que stion s suit abl e for Sch ools of P lumbin g , and

wh ich e ve ry g ood P r act ica l P lumbe r sh ould be able t o an swe r with e a se .

I h ave a lso g iven copie s of th e Wa t e r w orks A cts of P ar l iam e n t and A cts of P a r l iam en t

r e la tin g to dra in ag e , e tc .

I h ave al so g ive n a few Spe cifi ca t ion s ofP lumbin g , suitabl e for A r ch it e cts an d B uilde r s . T h e

dr a in ag e por t ion of th is work is th or oug h ly e xh aust ive , n ot on ly suitabl e for h ouse s but for

stablin g , cow sh eds, &c.

I h ave t r e a t ed upon e ve ry subj e ct con n e ct ed with th e plumbin g t r ade , an d h ave em bodied in

th is work a l l th e th e or e t ical and scie n t ifi c kn owl edg e n e ce ssa ry for th e e lucida t ion ofth e subj e cts
tr e a t ed of, an d h ave a t th e sam e t im e car efully excluded a l l un n e ce ssary l e ar n ed disse r ta t ion ,

a s I

th ink t h a t m uch th eo ry, a l th ough ext r em e ly in t e r e st in g t o som e , would b e som ewh a t irksom e t o

th e pra ctica l m e ch an ic , an d would in a m e a sur e defe a t my Obj e ct . T h e r efor e
,
I h ave m ade

simplici ty of la nguag e a nd clea rness of e lucida tion my pa r ti cula r a im ; an d, if m y fe llow-workm e n

appr e cia t e m y effor t s , an d fi n d th e r e sul t of my lon g e xpe r ie n ce useful t o th em , I sh al l be

amply r epa id for m y labour . For th ose for wh om th is work is t oo larg e or expe n sive I h ave
be e n a sked t o pr oduce a sm a l l pocke t -book, wh ich I am n ow e n g ag ed upon , an d wh ich will
be useful to th e appr e n t ice , m or e e spe cia lly as th e pr ice will be ve ry low a nd a t th e comm and

of a ll .





A P O L O G Y .

HAVE wr it t e n a ll my works upon th is tr ade befor e publish in g on e book, and I fe e l it

almost n e ce ssary to apolog iz e to my r e ade r s for th e appar en t ly extr em e l en g th to wh ich
my wr it in g s h ave run ; but , a s in our t r ade th e r e is such var ie ty of diffe r e n t m e th ods an d mOde s

of doin g plumbin g in diffe r en t l ocal it ie s , it is absolut e ly n e ce ssa ry th a t th e se m an ifold

in ven tion s, and th e diffe r en t m e th ods of work, sh ould be kn own by th e m ode rn plumbe r ; an d

un le ss th e m inut iae of th e va r ious ope r a t ion s be th or ough ly e n t e r ed in to , suitable for all th e se

difi
'

e rbn t villag e s, t own s, and coun tr ie s, th e plumbe r , wh e n h e is tr an sfe rr ed fr om on e sh op

to an oth e r , fe e ls h im se lf t o a ve ry gr e a t degr e e out of place , wh ich n on e kn ow be t t e r th an

our be st workm en . T h e r efor e , I be g to be e xcused for put t in g th e va r ious styl e s befor e you,
so th a t you m ay judg e wh ich is th e be st . In fa ct , my par t icular iz in g so m inut e ly th e var ious
style s in use , I con side r , con st itut e s th e ch ief value of my w orks m or e e spe cially a s th e m ode rn

plum be r is supposed
o

to kn ow , n ot on ly th e m ost sui tabl e art icle s for h is par t icular cl ass of

work , but w h er e th e same may be obta ined. T h is fa ct is m or e th an proved by th e m ul t itude of

l e t t e r s wh ich I h ave an swe r ed th r ough th e diffe r e n t tr ade journ al s, m or e e spe cia lly th rough

th e pag e s of th e B ui lding N e w s, Eng lish M echa n ic
,
P lumber , &c ., to

.

say n oth in g of scor e s we ekly
by post , and wh ich I will a lways con t inue to an sw e r .





IN T R ODU C T ION .

LUMB IN G in a l l i ts bra nch es a s pr a ct ised in En g land a t th e pr e se n t day dem an ds a ve ry ext e n sive
r an g e of kn ow l edg e ,,for with out a n in t im a t e a nd a ccur a t e kn owl edg e ofth e rul e s t o be h e r e aft e r

Obse rved, wh ich rul e s a r e th e r e sul t of much car eful Obse rva t ion , e xpe r im e n t , an d r e se arch , i t wil l be
impossibl e t o pra ct ice th e a r t in an effi cien t m an n e r . We a r e a ll se n sibl e ofth e fa ct , so fa r a s san ita ry

plum bin g is con ce r n ed, wh ich I con side r on ly a ve rym in or par t t o l e ar n , th a t in l ar g e town s , coun try
m an sion s

,
fa rm s , &c . , h e al th an d l ife a r e in a m e a sur e depe n de n t upon such work ; an d, in orde r th a t w e

Sh a ll be abl e t o judg e r igh t ly, i t is a l l - impor t an t t h a t w e sh ould un de r stand bo th th e th e ory an d th e

pr a ct ica l pa r t ofth e w ork , t og e th e r with th e Old an d n e w styl e s ofdoin g th e sam e . I m ayh e r e m e n t ion

t h a t I h ave worked h a rd a t t h e pra ct i ca l par t ofplumbin g work, in cludin g such a s is don e in ch em ica l

works
,
di st ill e r ie s , br ewe r ie s , m an sion s, fa rm s , &c . N ot on ly h ave I worked w ith my h an ds , but I h ave

m ade th e th e orym y par t icular study for ove r a qua r t e r Ofa ce n tury, a n d I h ave spe n t m a n y t h ousands

ofpoun ds , wh ich I h ave de r ived from my pa t e n t s , &c . , in t e a ch in g m yse lfn ot on ly th e pr a ct ica l pa r t ,

but th e ch em ica l a n d th e or e t ica l work , t og e th e r w ith th e be st m e th ods ofdoin g t h e sam e . I m ay add

th a t in orde r t o Ob ta in th is kn owl edg e , I h ave visit ed an d j o in ed m any t r ade an d o th e r socie t ie s, th e

form e r ofwh ich I h ave l e a r n t a gr e a t de al from , an d I h ave worked in j our n eym an l ike m an n e r , sub

rosa , in t h e employ ofth e be st ful l pa id plum bin g e stabl ishm e n t s in En g lan d, Scot lan d, an d Am e r ica

an d, in orde r t o we ll g r oun dmyse lfin th e h istor ica l pa r t ofth e work, I Spe n t , a s m ay se e n by th e visitor s
books, th e g r e a t e r pa r t ofth e ye ar s 1876 ,

’

7 7 , an d
’

78 in th e G r e a t Se a l P a t e n t Office , th e B r it ish Museum ,

an d our South K e n sin g t on Museum l ibr ar ie s, &c . , g l e an in g s wh e r efrom I Sh a l l place b efor e you,

in orde r t h a t you m ay de t e rm in e for your se lve s wh e th e r w e a r e advan cin g or r e t rogr adin g
in our work .

N ow , m y e xpe r ie n ce t e a ch e s m e th a t , a l th ough t h e a r t of l e ad workin g m ay be a cquir ed in th e
ordin ary t e rm of an appr e n t ice sh ip, th e plum be r

’

s work, a s n ow pr act ised in En g lan d, take s doubl e

th is t im e , in a smuch a s t h e plum be r , a s t h e ag e r e quir e s , must n ot on ly be a skill ed l e ad worke r , but
h e m ust a lso b e we l l ve r sed in wa t e r -close t work , t h e th e ory an d pr act ice ofpump work, in cludin g th e
fi xin g an d r epa ir in g of h ydraul ic r am s ; a lso ba th work , wh ich la t t e r r e quir e s a kn owl edg e of t h e

pr in cipl e s r e gula t in g th e c ir cul a t ion of h ot an d cold wa t e r . He m ust a lso h ave a kn owl edg e of z in c

workin g a n d g a s fi t t in g , an d be able t o ca r ry out effi cie n t m e th ods Of ve n t il a t ion ; an d Sh ould h ave a

th or ough kn owl edg e of pn eum a t ics an d h ydr aul ics , e spe cia lly of th a t br an ch of th e scie n ce wh ich
t r e a t s Of th e pump a nd th e flow of wa t e r t h r ough pipe s a n d va lve s. A kn owl edg e of plan e g e om e t ry

(I h ave w r it t e n a work on th is scie n ce expr e ssly for plumbe r s) is , m or e ove r , in dispe n sabl e to th e

plum be r an d, fi n a l ly, I would h ave e ve ry plum be r a pr ofi cie n t l e ad burn e r , wh ich , I am sor ry t o say,

n o t on e out of fi v e h un dr ed is .

Aft e r wh a t I h ave sa id
,
n o doubt my r e ade r s wil l fe e l a l it t l e a larm ed, as it can n ot be expe ct ed

th a t e ve ry j our n eym an plumb e r would be abl e t o spe n d th ousan ds of poun ds in l e ar n in g h is t r ade

but I wr it e th is onl y t o Sh ow wh a t th e pr e se n t ag e , t h r ough th e san it a t ion bubbl e , r e quir e s. We h ave
th e qua si-san ita ry e n g in e e r s t o pl e a se , a n d by t h e la t t e r w e a r e som e t im e s exam in ed a t our e xam in a

t ion s ; an d
,
un l e ss w e can t a lk t o th em in th e ir ow n l an guag e , a l th ough we ll up in pr a ct ice , w e

a r e coun t ed by th em a s a sor t of outside r s . In fa c t
, t h ey m ake n o th in g t o do of cr edit in g us a s b e in g

a n a rbitr a ry cla ss ofm e n
,
a n d t h ey e xpe ct th a t w e m ust be n ot on ly plum be r s , but , un de r th e ir pr e se n t

syst em of workin g th e ir e xam in a t ion s
,
&c. , w e a r e r e quir ed t o b e th or ough scie n t ifi c individua ls—in

fa ct , n oth in g m or e n or l e ss th a n e n g in e e r s, ch em ist s
,
m e t a l lur g ist s, an d fi n ish ed ph ilosoph e r s.

B ut w e w il l away with a l l con n e ct ion s with t h e quasi-san itary e n g in e e r s, and follow t h e works
suitable for th e youn g plumb e r .



12 IN T R ODU C T ION .

I Sh a ll n ow in tr oduce t o your n ot ice a syl labus of work for a cla ss wh ich I w a s appoin t ed to
t e ach a t th e P olyt e ch n ic In st i tut ion , 309 , R e g e n t

'

Str e e t , L on don , in th e ye a r 1 882 , but wh ich ,

ofcour se , you would n ot be r e quir ed t o m a st e r a t on e e xam in a t ion (I m ay say th a t M r . Wr ig h t C lark
is n e w t e a ch e r a t th is Sch ool of P lum bin g )

1 . T h e prope rti e s an d qua li ti e s of le ad, zi n c, a nd t in ; Of iro n , whi te an d red le ad, le ad oxide s, cem e n ts, e tc th e
spe cia l use s to which a ny of the se va rious substa n ce s a re appli e d in plum bin g .

2 . T h e a ction upon le ad, zin c, an d tin of a ir , ofdiffe r e n t qua li ti e s ofwa te r , ofth e comm on e r a cids, of sewage gase s, e t c .

3 . Solde r s an d so lde r in g ; com posi tion a n d use of t h e var ious solde r s ; fluxe s and solde rin g fluids ; the ory an d
prac ti ce of solde ri n g ; solde r in g bits ; blowpipe s ; bra zin g ; autoge n ous solde rin g .

4 . T h e to ols use d in plum be r s’ work— the ir form s
,
use s, e t c .

5 . M anufa ctur e of t h e m e ta ls in to t h e va r ious forms in whi ch the y a r e used in plum bin g ; cast she e t le ad ; m ill ed
Shee t le a d ; ro lled zin c ; ga lvan ize d ir on ; ca stin g le ad tube s : coa tin g tube s in te rn a lly .

6 . G a s-fi t tin g s ; m e a sur em e n t of pre ssur e of g a s in a m a in or pipe ; forms ofburn e rs ; g a s-m e te rs
,
w e t a n d dry ;

G as-va lve s .

b

7 . San i ta ry a rr a n gem e n ts in dwe ll in g-house s (town an d coun try) an d o the r buil din gs ; comm on de fe cts ; m e thods
of te stin g dr a in s, soil pipe s, e t c . pr in cipa l poin ts to be a tte n ded to in (1 ) fitt in g n e w house s, (2) rem e dyi n g existin g de fe cts .

8 . Wa te r -close ts an d the ir fittin gs ; se rvice boxe s ; wa ste -wa te r pr e ve n te rs ; e ar th -close ts ; a sh -close ts
,
e t c . ; ba ths,

sinks, ur in a ls.

9 . Wa te r -supply for house s ; da n ge rs a r isin g fr om in sufficie n t or im pur e supply ; hous e ciste rn s—the ir con structi on,
position ,

m a n agem e n t
,
an d ca r e ; fi lte r s ; wa te r -m e te r s ; a rr an gem e n ts fo r colle ct in g an d stor in g r a in -wa te r ; con n e ction

be twe e n di se a se an d wa te r ; da n ge r s of wa te r from sur fa ce we lls ; dan ge rs fr om conn ecti on be twe e n ce sspoo ls an d

wa te r supply .

10. R oofin g ; r a in ~ dr a in ag e Of house s ; e xte rn a l plum be r s’ work .

1 1 . Va r i e tie s of tr aps
,
D-tr aps, S-tr aps, be ll-tr aps, e t c .

—the ir use an d abuse ; so il pipe s ; con n e cti on wi th th e

dr a in ; con n e ction Of dr ain wi th sewe r ; ve n tila ti on of so il-pipe s a n d dr ai n s ; size s of pipe s ; am oun t of fa ll r e quir e d ;
obj e ction s to brick dr a in s pr ope r m a te r ia ls a n d con struction s for dr a in s join ts for dr ain pipe s, an d m e thods of layin g
t h e sam e .

Fr om th e above it is pla in th a t you m ust kn ow a l l about z in c , ir on an d cem e n t , th e a ct ion of

a ir , th e diffe r e n t qua l it ie s of wa t e r , a cids, sewe r ga s, &c . , on l e ad, z in c , an d t in , a n d br a z in g
t h e n you a r e expe ct ed t o kn ow a l l about r ol l ed z in c , an d g a lva n iz ed ir on , &c . , g a sfi t t in g s, g a s

m e t e r s, &c fi l t e r s an d wa t e r m e t e r s , a l l ofwh ich w e a r e supposed to be fam il iar ly acqua in t ed w ith .

B efor e I con clude th is pr e ambl e , I wish to dr aw th e youn g plumbe r
’

s a t t e n t ion to th a t wh ich I
con side r t o be on ly a sn a r e , a n d wh ich is t o be foun d in th e syl labusse s, and in m ost of th e t e xt books

Of m e ch an ica l wr it e r s , a n d th a t is th e pr e sen t m e th od of g a in in g th e ce r t ifi ca t e s by w ay of book

l e arn t an swe r s . Im ay add th a t by fa r th e m ost ofour b e st plum be r s la ck in de scr ipt ion ,
- th a t is to say,

a l th ough th ey m ay be th or oug h ly pr a ct ica l m e n , th ey can n ot e lucida t e th e ir ide a s upon pape r , a nd

n e ar ly a ll th ose book-

plumbe r s th a t can , I am sor ry t o say, a r e m e n w h o ca n on ly do a ce r t a in cla ss

of work ; a n d a s a rul e th e se m e n h ave a g e n e r a l sm a t t e r in g of san it a t ion , an d owin g t o th is m an ia

th ey fi nd n o diffi cul ty in m akin g t h em se lve s h e a rd, t o th e ve ry gr e a t de tr im e n t Of th e r e a l plum b e r .

T h e r efor e , a l th ough I wr it e th is an d my o th e r works upon th e t r ade , be it dist in ct ly un de r stood th a t

upon n o a ccoun t sh ould v ou con side r th a t you wi ll be a b it th e be t t e r for r e adin g th em ,
so far a s

r e gards th e a r t , with out t h or ough ly pr act isin g e ve ry l in e th e r e la id down ; you wi l l be ut t e r ly
disappoin t ed, an d by pr a ct ica l m e n a lways snubbed, a l th ough you m ay fr om th e study of th e se works
be e a sily e n abl ed to g a in m eda l s, m e n t ion s , an d c e r t ifi ca t e s

,
wh ich t o m y m in d—a l th ough I h old m any

of such—would be e n t ir e ly w or th l e ss with out th e pr a ct ical par t , a s th e r e is m or e va lue in th e l it t l e
fi n g e r of th e pr act ical m an th an in th e wh ol e body of th e th e or ist .

I h ave m any l e t t e r s of r e comm e n da t ion from . n e ar ly e ve ry t r ade j ourn al both in En g l an d and

abr oad, fr om a fe w of wh ich I h ave gr e a t pl e a sur e h e r e t o g ive a fe w extr a cts, an d I am pl e a sed t o

say th a t m any ofmyr e ade r s—un sol icit ed— h ave be e n kin d e n ough to in dit e in th e foll owin g t e rm s

In a l e t t e r da t ed Sept embe r 1 2, 1 881 , th e ce l ebr a t ed san it a r ian , M r . G e o . Je n n in g s , says : I h ave r e ad

with in t e r e st your abl e a r t icl e s in th e B ui lding N ew s, th ey a r e t o youn g plum be r s gr a in s ofg old, an d ve ry
useful for r efe r e n ce s an d in a subse que n t l e t t e r h e says N 0 on e but .

a th or ough pr a ct ica l

plum be r can judg e th e m e r its of your ve ry va luabl e wr it in g s .

” In a l e t t e r fr om Dr . R obe r t Ell is , of

th e R ave n Spr in g , Mitch am , da t ed De cem be r 1 2 , 1 881 , h e says Your pape r s in th e Eng lisn

M echa n ic
,
th e ve ry be st scie n t ifi c pape r in th e wor ld, cl e ar ly sh ow m e th a t you a r e on e Of th e fe w m e n

wh ose kn owl edg e a n d skill g o h an d in h an d.

”

T h e se a r e on ly tw o l e t t e r s out ofm an y h un dr eds wh ich I h ave r e ce ived fr om th e l e adin g plum be r s

an d san i tar ian s of th e day, such a s M r . B uch an , auth or Of P lum bin g . T h is g e n t l em a n in a

le t t e r says : I can n ot un de r sta n d h ow you g e t th r ough so m uch work ; you ar e m ade of st e e l .
”

M r .

B arn e s Aust in , an oth e r gr e a t auth or on san it ary m a t t e r s, a lso follows up in th e sam e str a in . T h e

fol lowin g ar e a few h ast ilypicked from th e befor em e n t ion ed tr ade journ al s From th e B ui lding N ew s
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M r . Davie s r e a lly de se rve s gr e a t pra ise for th e abl e m an n e r in wh ich h e g ive s us th e ar t icle s e n t it l ed
P r a c t ica l N o t e s on P lum bin g , P lum be rs

’ Work, an d L e adWorkin g ,
’ wh ich a r e inde ed in t e r e st in g ;

M r .
J

. P ul l e n ,
wh e n spe akin g a t th e Socie ty of A r ts

’

R oom s upon my wr it in g s , &c .
,
sa id : T o quo t e

th e be st auth or ity on plum bin g , scie n t ifi c an d pr act ica l , M r . P . J . Davie s says , &c . , &c . T h e B ui lding
N e ws, in a l e ade r on t h e ba t t l e of th e t r aps , says : M r . Davie s h a s by h is g r aph ica l m e th od of

str ikin g out th e form of t r aps h e r e comm en ded e n de avour ed t o solve th is probl em , an d w e r efe r our

r e ade r s t o h is dem on str a t ion th e n it g o e s on t o say, M r . Davie s’

impr ovem en t s ar e st eps in th e

r igh t dir e ct ion .

”

M r . Dan ie l Emptag e , San itary En g in e e r , Dan e Hil l Sa n it ary Works, Ma rg a t e , in a l e t t e r t o th e

B ui lding N e w s says: M r . P . J . Davie s h a s be e n doin g g ood se rvice for som e t im e pa st by publ ish in g
in your colum n s h is pr act ica l n ot e s on plum b in g , an d I, for on e , th an k h im ve ry m uch for t h em .

J . W. Holl an d in wr i t in g a l e t t e r on t r aps &c. , t o th e B ui lding N e w s, 4 th N ovemb e r , 1 88 1 , says
T h e r e is n o doubt g r e a t good will pr oce ed fr om th e opin ion s an d e xpe r ie n ce of th e se ve r a l cor r e

spon de n t s w h o h ave t ake n par t in th e con t r ove r sy, e spe cia l ly fr om th e abl e and pr act ica l a r t icl e s

wr i t t e n by M r . Davie s .

”

In th e B ui lding N e w s of N ovembe r 18 , 1 881 , on pag e 675 , Fa irplay wr it e s a s fo l low s : Many
th anks for M r . Davie s

’

spl e n did ar t icl e s on plum bin g : th ey m ake on e fan cy be in g a t work wh e n I

r e ad th em .

M r . J . P ull e n , Jun r . , th e we ll kn own plum be r a nd l e ad bur n e r , says in th e B ui lding N e w s of

N ovem be r 1 8 , 1881 : I on ly kn ow M r . Davie s t o be a t h or ough plum be r , wh ose on ly con n e ct ion

w ith us is th e un ity of ide a s, th e r e sul t oftr a in in g in san it a ry m a t t e r s from our youth upwa rds.

M r . He llye r , auth or of th e “ P lumber a nd Sa n i ta ry Houses
,
in on e of h is l e ctur e s , says (wh ich I

quo te from th e B ui lding N e w s) :
“ He w a s glad M r . Davie s h ad found out th e w ay to impr ove th e

D T r ap.

”

M r . J . Will is in a l e t t e r t o th e B ui lding N ew s, January 20, 1882 says : Your a r t icl e s on

plumbin g ar e exce edin g ly g ood. M r . Davie s’ wr it in g s a r e t oo pl a in t o be m isun de r stood.

In an a r t icl e in th e B ui lding N e w s, Mar ch 3 , 1 882 , on th e compe t it ion t e sts h e ld a t South

Ke n sin g ton , it says :
“ M r . Davie s pr act ica lly exh ibit ed t o th e compe t it or s som e capit a l spe cim e n s

Of l e ad bur n in g , an d if o th e r e xpe r i e n ced plumbe r s we r e to il lustr a t e diffe r e n t br an ch e s ofh an diwork ,
th e se exam in a t ion s woul d b e th e m e an s of confe rr in g g r e a t be n efi t upon th e youn g e r m em be r s

of th e cr af

In a l e ade r h e aded “ T h e N a t ion a l He a l th Socie ty, in th e P lumbe r a nd Decor a tor for Apr il 1 , 188 2 ,

pag e 7 6 , it says : Som e l e ad bur n in g w a s don e by M r . P . J. Davie s, w h o , by th e w ay, h a s a lr e ady
m ade h im se lf fam ous by h is in ve n t ion s an d va r ious workin g s in t h e diffe r e n t br a n ch e s of th e plum b
in g t r ade .

”

M r . Davie s pe rform ed som e exce l l e n t spe cim e n s offla t and side or h or iz on t a l bur n in g ,

it a lso says : an d in th e pr oduct ion Of som e fi r st -r a t e spe cim e n s ofupr igh t l e ad burn in g , h avin g th e
appe ar an ce of spl it pe a s ca r eful ly l a id in orde r ,

”

a lso, We could we l l do wi th a fe w m or e m em be rs
in th e plumbin g tr ade , w h o would t ake a s m uch t r oubl e t o in struct br o th e r tr ade sm en a s M r . Davie s
doe s.

”

M r . B uch an , a g en tl em an of n o sm a ll sta ndin g in our t r ade , in wr it in g t o th e P lumber a n d

Deco ra tor , says : Sir , I h ave r e adwith much in t e r e st t h e abl e art icl e s by M r . P . J . Davie s ,” an d in M r .

B uch an
’

s book on P lumb in g (se e th e four th edit ion , pag e h e says M r . P . J . Davie s h as bo th
expe r im e n t ed a n d wr it t e n much in con n e ct ion with plum bin g .

”

A l e t t e r fr om T . Moor e , a for ty
-

ye ar plum be r , ofR aym on d B uildin g s, G r ay
’

s In n
, t o th e B ui lding

N e w s
, M ay 1 5 , 1 882, says : I can n ot im agin e anyth in g m or e simpl e th an th e ve ry pra ct ica l l in e s la id

down by your abl e auth or , M r . Davie s , w h o I con side r h a s g ive n t o th e plum bin g tr ade a fi rst -r a t e
m e th od Of se t t in g out th e pr in cipa l pa r t ofth e ir work .

”

A n oth e r plum be r wr it e s t o t h e above j our n al , M ay 5 , 1882 an d says : Had such m e n a s M r .

Davie s st epped forwa rd som e twe n ty ye ar s ag o , with th e ir system a t ica l t e ach in g , w e a t t h is t im e

sh ould be in a fa r b e t t e r posit ion . M r . Davie s’

plan is th e cor r e ct an d pr ope r m e th od for eve ry
plum be r t o adopt .

”

T h e followin g is a copy of a le t t e r sen t t o th e House Decora to r a nd School of Design , da t ed Apr il
22 , 1 881

Sm ,
—Kindly all ow m e

,
a s a subscr ibe r from th e fi r st , t o e xpr e ss my be st th a nks t o M r . P . J .

Davie s for th e valuabl e an d pr ompt inform a t ion I r e ce ived from h im on Jun e 26
,
in st . T h e advice

about work h e th e n g ave m e I fi n d, aft e r a g ood, fa ir t r ia l, g ive s e ve ry sa t isfact ion , an d Sh a ll coun t on
h im be in g on e of th e be st fr ie n ds of a youn g plumbe r . B y in se r t in g th is in your va luabl e pape r you
Will gr e at ly obl ig e —Your s r e spectfully, J , JOB SON .
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T h e followin g is a l e t t e r t o th e B ui lding N ew s of 1 3 th Oct obe r , 1 882
SIR ,

-I be g t o Offe r my th an ks t o you for th e pr a ct ica l a r t icl e s wh ich h ave appe ar ed in yourjourn a l on plum b in g . T h ey a r e ve ry g ood an d pra ct ica l to t h e back-bon e , an d h ave be e n th e m e an s

of pe rfe ct in g m any a plum be r . I wan t to kn ow wh e th e r you in t e nd t o give a fe w a r t icl e s on pumpwork , a s t h is is ve ry m uch n e e ded, e spe cia l ly am on g st t h e workin g plumbe r s Of L on don , for th ey ve ry
r a r e ly g e t a ch an ce t o se e a nyth in g of t h is br a n ch un t il th e j ob h a s t o be don e . Of cour se , ful l -pa id

plum be r s can n ot ve ry we l l say t h a t th ey can n o t do i t ; o th e rwise th e sack is th e r e sul t . I am t old
th a t M r . Davie s is a fi r st -r a t e coun t ry h an d, a n d, if so , h e is th e ve ry pe r son th a t can l ay down som e

ve ry simpl e rul e wh e r eby t h e L ondon plum be r could do a pump j ob . Wh a t is wan t ed is a n in sigh t
in t o th e Old pumps, e spe cia lly for r epa ir s ; t h e fi xin g of a j ack a n d a lso a l ift -pump, th e siz e bar r e l
for a m an t o work e a sily, an d th e siz e ofa ir

-ch am be r for th e pump. I am sur e if you will l e t us h ave
som e th in g of th e kin d, you will , a s you h ave don e by publ ish in g th e oth e r a r t icl e s e cia l ly th e
l e ad-burn in g , wh ich I a sked for ) , be st ow a g r e a t favour upon th e plum bin g trade g e n e r I sh ould
n ot like t o in any w ay in t e rfe r e wi th M r . P . J . Davie s, but sh a l l n o t th in k h is ar t icle s a r e comple t ewith out pump-work an d w a t e r supply g e n e r a l ly

— I am , &c . , pL U M B ER .

M ode l -buildin g s, Min t -str e e t , B or ough ,

Oct obe r 9 th
,

In an o th e r l e t t e r t o th e B ui lding N ew s Of Jun e 27 , 1884 , unde r th e h e adin g of P lum bin g ,
wr it t en by S. R . , m ay be se en th e fol lowin g , I do n ot be l ie ve th a t th e r e is a ny work on pr actical

plum bin g e xcept M r . Davie s’

a r ticl e s in t h is pape r . I un de r st an d pr act ica l
’

t o m e an a work
in wh ich full and ampl e dir e ct ion s ar e g ive n t o th e in t e l l ig e n t am a t eur . T h a t is just wh a t seve ra l
pr e t en t ious works do n o t g ive .
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A l l t echn ica l e n quir ie s r e spe ct in g th is work must be m ade a nd

addr e ssed t o th e auth or , w h o is will in g t o an swe r any que st ion s

r e l a t in g t o th e subj e cts con ta in ed, an d w h o m ay be con sul t ed upon

an y t e ch n ica l que st ion on P lum bin g an d House Dr a in ag e .

A ddr e ss , P . J . DAVIES ,

7 8 , EAR L ’

S C OU R T R OAD
,
KEN SIN G T ON

,

L ON DON , EN G L AND.



ST A N DA R D P R A C T IC A L P L U M B IN G .

L EAD,
A ND IT S M A N IP U L A T ION .

I
EA D w as probably discove r ed by th e acciden ta l light
in g Of a fi r e on th e g roun d. Sa turn w as th e an cie n t

nam e given t o this e lem e n t, whi ch h as be e n known from
th e m ost distam tim e

,
probably lon g be fore any othe r

m e ta l . It w as comm on a t th e tim e of t h e Exodus . It s

ea sily accessi
ble an d abun da n t or e s posse ss m an y va luable

quah ti e s ca lcula te d t o m ake i t n otice able by un cul tiva te d
r a ce s . We re ad of th e Isr a e li te s ta kin g le ade n spoils from
th e Midian i te s and orde r in g t h e sam e t o be m e lte d upin to
le a den sta tue s. In fact, w e r e ad of le ad in th e B ible as a.

very lastin g m a te r ia l for le t ter s . Tablet s of lead we re
an cien t ly use d t o wr ite upon . P lin spe aks Of le ad
for books . T h e tr ium pha l son g of 1491 n .o. , sa ys,
They san k as le ad in th e m ighty wa ters,” whi ch prove s

sh e kn ew i ts prope r ty of den sity and i ts con seque n t va lue
to t h e an cien t Egyptian fisherm an .

T h e A g e of L e a d .

This must be judged by th a t ofth e rocks. L e a d i s found
in th e se con da ry form a ti on s, in t h e prim ary and transi tion
r ocks (except tr ap a nd se rpen tin e ) in porphyry, syeni te ,
t h e lowe st san dsto n e , an d occa sion a lly in co a l str a ta .

T h e Wo r ld '

s P ro duct io n of L e a d In 1 8 8 1 .

H err L an dsberg, th e gen er a l m an a g er of th e Sto lberg
Com pan y

,
h as

,
in an ann ua l repor t t o h is compan y,

g
iven an e stim a te of th e

pl
m duct i on of lea d in Europe

or 1881 . T h e followin g is er r L an dsberg’
s estim a te for

Eur ope —Spain ,
m e tr ic ton s ; G e rman y,

En gla n d, Fran ce , Ita ly, G re ece

B e l gium ,
A ustri a , R ussi a ,

tota l, Herr L an dsbe r g estim a tes th e production
of th e Un i ted Sta tes a t tons . A s th e output Of
M exico , South Am er ica

, C an ada , and A ustr alia is sm all ,
i t is probably sa fe t o assum e tha t th e wor ld’s production is
about tons of le ad . This doe s n ot in clude C himl ,
whi ch is a he avy consum er of lead, and is n ot un like ly a
producer ofsom e im por tan ce n or doe s i t in clude Japan ,

of

whose output w e ha ve n o It will b e se en , ther e
for e

,
tha t t h e Un ite d Sta te s takes se cond ran k among th e

G a le n a
,
o r Sulph ide of L e a d ,

T h e abov e is th e prope r n am e for lead ore . It is w ide ]
spread over t h e globe , an d is dug out of th e e ar th, washed?
pgg

nded, and la id in he aps li ke so m uch cl ay, m ixed wi th
coals and a li ttle quicklim e , an d th e lot fir e d (like so much

cla yfor ba l last) . A fte r th e ba tch is a ll roaste d a t a m oder a te
he a t, about on e -half is con ver ted in to sulpha te ofle ad th e

sul pha te form ed h a vin g be e n m ixed up wi th th e un a lte re d
por tion of th e or e , in cr e ase th e te mpe ra ture r apidly, SO a s

to flux th e tw o toge the r , whi ch con ver ts th e m i xtur e in to

sn lphure ous acid g a s, whi ch e scape s, and pure
behin d . In this pr oce ss th e sulphur of th e un alte r ed
ga len a m ixes a n d combin e swith th e sulphur and oxygen of

tha t whi ch is oxidized.

O r e s of L e a d .

T h e followin g is a table e xhibitin g a view of th e

diffe re n t sta tes in wh ich this m in e ra l m ay be obta in ed

M ur iaca rbon a te .

Sul pha te .

P hospha te .

Molybda te .

A rse n i a te .

A r se ni oph osph a te .

. .C hroma te
T h e fi rst

'

i s t h e m ost valua ble , and n e ar lyal l th e lead of
comm er ce is obtain ed from i t . It 1s found i n abun dan ce m
alm ost cv ar t of th e wor ld . In En gla n d w e g e t large
quan ti ti e s C um be r lan d, Devon shire , and Derbysh i r e .

We al so g e t splen di d le a d from Spa in , ca ll ed soft Span ish,
used for can lkin ir on pipe s. We

p
a lso g e t la rge quan ti ti e s

from A m e r ica . ore is diffuse d th rough m ore or less,
wi th dein -ston e or gan gue ; 100

up
ar

t
s of

p
ureure g a le n a com

pr ise s 86 55 le ad and 1 3 45 of s n eom s pa rt s of

th e wor ld th e lead ore m ay be dug
?
ofi th e surfacep of th e

e ar th, whi ch would accoun t for its very e ar ly use .

G ale n a i s often impre gn ated w i th oth er m et als, such as
si lve r , iron pyr iw s, an t1m on

, ,g old 1150. Other bodi e s a re
oft e n foun d wi th g a l en a , su as b le nds, mispicke l, fahl ore .

ca lamin e , quar tz , dolom i te or pe a r l spar , ba ryte s, fi uor spa r ,
ca le spar , and m an other bodi e s. A l l these substa n ces
have to b e g ot r id in orde r to obta in pur e pig lead .

M uch silver i s obta in ed fr om le ad, and as m uch a s on e

pe r ce n t. is a t tim e s, though ve ry rar e ly, e xtra cte d fr om i t .

A n ore con ta in in g e ight oun ce s of si lver pe r ton is a

r ich ore .

A n ore con ta inin tw o oun ce s of silve r to t h e ton ma y
be worke d for i ts ver profitably .

The re are va r ious m e thods of obta in in g th e silve r fr om
th e le ad accord in g to t h e coun try, but tha t n ow ge n e r a lly

o
o

q
c
a

o
w
u
e
o

t
o
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use d is kn own as P a t tin son
’
s proce ss whi ch will be spoke n

ofhe r e afte r .

R e turnin g to t h e le ad ore , l e t us se e from whe n ce an d

h ow i t is obta in e d. T h e fir st que stion h a s be e n pa r ti a l ly
answer e d, n am e ly : It is dug out of th e e a rth, a n d i t is

foun d in abun dan ce in a lm ost e ve ry pa r t of t h e wor ld .

T h e C orni sh mi n e rs ha ve always be e n e xpe rts in tr acin g
m in e r al trail .
When they tr ace th e m in e r a l from t h e bottom of a va lley

upwards i t is kn own a s shoadin g, and t h e roun d bits of

m in e r a l so foun d a r e kn own by t h e nam e of shoad ston e .

Whe n they di g or bor e for t h e m in e ra l, i t i s kn own as oo

ste an in g . The y dig or bor e th e hole s a t r ight an
g
l
e}?
to e ach

o the r in th e supposed di re cti on of t h e lode . e n dug
they ofte n dr ive he adin gs in to e ach othe r ; in fact they
thor oughl y hon eycom b t h e e ar th be low,

a n d e xam in e i t
wi th th e ke e n e st a tte n tion . A fte rwards, shoul d an y
m in e ral be tr acked, th e m in e r ’s n e xt job i s to tra ce th e
dire ction of th e ve in or lode , ofte n dr ivin g or tunn e llin g
an adit whi ch shall a ct a s a workin g e n tra n ce , and drain
t h e m in e a t th e sam e tim e .

T h e lode is thus tracked ofte n from th e b ed of a r ive r t o
th e highe st po in t of a hill , or t o wha t is kn ow n as th e

bro il,” or he ad of th e ve in .

Shafts a r e ofte n sun k th rough t h e side of a hi ll , a n d
so th e m in e r s a re e n able d to m e e t e a ch o the r a s dir e cte d
by the ir Capta in s .

”

I m ay m en tion tha t e ach lot of m en , fr om for em an t o

m aste r , h as the ir pecul i ar ti tle . T h e pr in cipa l m an of

busin e ss, a s m ay b e expe cte d, i s th e “ P ur se r .

” T h e m an

dir e ctly unde r h im is th e “ Capta in t h e m e n un de r h im
a re t h e un de rgroun d a n d G r a ss Capta in s .

” T h e work
se t a side for the se la tte r m e n is to super in te n d th e pre pa r a
tion , cle an in g, an d dr e ssin g of t h e or e , an d o the r work
on th e sur fa ce ; he n ce on e r e a son why the y a r e ca l le d gr a ss
capta in s . T h e capta in s look afte r t h e pum ps, th e tim be r
in g of t h e chambe rs, shafts, ga lle ri e s, &0.

The re a r e t w o classe s of m in e rs, kn ow n a s t h e un de r
groun d a n d sur fa ce m e n . T h e un de rgr oun d m e n ar e

di vide d in to t w o gan gs, “Tutm e n
”

a n d Tr ibute r s.

”

T h e tutm an sink s th e sha ft an d cuts th e un de rgroun d road
o r adi ts, galle r i e s, &c . , whil st t h e tr ibute r s m ake use of

the se r oads to g e t th e pr e cious or e to th e sur fa ce .

The se tribute rs in r e a li ty are spe cul a tor s. T h e m on ey
(exce pt th e sist m on ey they e arn i s by pe r ce n tage , and

var ie s a ccordin g t o t e m a rke t, a n d a ccordin g t o t h e

mi n e r a l, whi ch a t tim e s is ve ry wide ly diffe re n t . Ofte n
the y can e ar n 1 3s. or 14s. in th e poun d, an d a t othe r tim es
n o t 6d . in t h e poun d .

It m ay in te r e st you t o kn ow in wha t w ay th e m in e r goe s
t o work . Iwill te ll you. Hi s costum e whe n a t work is a

ti ght-fi t t in g fla n n e l sui t
, con sistin g sim ply of a shi r t,

trouse r s, cap, an d str on g sho e s . H e h as a br oad-br imm ed
h a t , wi th a light in th e fron t, usually a ca n dle , a n d a

lum p of clay to cem en t t h e ca n dle to t h e h a t . Ful ly
e quippe d, away h e goe s on h i s r out through adi t, we ll, pit ,
o r shaft, a t tim e s cl in gin g to ladde rs, &c . ,

pe rhaps fir st on
on e stage the n on an o the r . A t tim e s n ot a br e a th of a ir is
to

o

be fe lt . N othi n g can b e m or e in jur ious or di sm al than
a jour n ey thr ough the se m i n e s by on e ’

s se lf, to say n othin g
of th e difficulty a n d tediousn e ss of th e task whe n e xplor
i n g th e sam e . In fa ct, t o a str a n ge r m y a dvice is, n o t t o
a tte mpt to g o too far a t on e journ ey, m or e e spe ci a lly if of
a we ak cons ti tution .

I ha ve be en in m an y le ad m in e s
,
an d can say tha t of a l l

pla ce s I kn ow (exce pt a 3ft . ba rr e l dr a in th e le ad m in e is
t h e v e worst t o explor e . Should you e to visit a le ad
n un e , r e comm e nd you to ta ke a tr ip down t o t h e fam ous

Tam a r le ad m in e s, n e a r B e e r Fe rr ar s, on t h e r ive r Tam a r,dividin g De von from Co rnwa ll.
Suppose your se lf to b e de sce n di n g in to a m in e , an d a t

last to have r e ached th e bottom . T h e fir st thin g is t o

stoop a n d m ake your w ay thr ough t h e n ar row leve ls.

P e rhaps a fte r a fe w m inute s’ wa lk you wi ll be sta r t l ed bhe ar in g sounds ,
a n d

,,

g
re a tly t o your surpr ise

, you

fi nd a m in e r a t work . ou will se e som e thin g gli ste n in g
in t h e dir ty-lookin g le ad or e . The se m a b e in lum ps o r

otherwi se . P e rhaps i t is an o r e whi o con t a in s m uch
sil ve r ; the n this ore wi ll n o t have such a shinin gg, spe ckled
appe ar a n ce . P e rhaps th e or e is m ost be autift spa n l

Thi s i s or e wi thout much silve r , a n d is t h e pure st g a e na ,

e spe cia l ly iffoun d in bulky ba tche s . T h e m in e r pe rha s

te lls you tha t h e i s in a lim e ston e ro ck, a n d is doin g w e

or pe rhaps h e h a s just h i t upon san dston e ; he r e h is
c

la bour s
ce a se . It m ight b e tha t h e h a s com e acr oss a b ed of sla te ;
th i s is sudde n de a th t o h i s work .

H e m ay te ll you tha t h e i s a t work on t h e le ft or r ight
han d side of such a nd such a hi ll ; or tha t h e m ay b e

workin g un de r t h e Tam ar r ive r , a n d tha t t h e le ad or e i s

ge n e ra lly foun d sla n tin g t o t h e left or r ight of th e rock ;
tha t h e lik e s i t to con tinue t o dip, e t c . H e will a lso te ll
you tha t a lode is simply a fissur e or cr a ck in t h e str a ta ,
fil le d with a va r i e ty ofm in e ra ls, such a s crysta lli ze d silica ,

or quar tz, or fi uor spa r , e t c. H e wi ll also te ll you tha t
the r e is n o ce r ta in ty wi th m in e r a l ve in s , tha t they run in

a n e aste r ly or we ste r ly dire cti on ,
an d tha t they va ry from

a ve ry fi n e laye r t o 20or 30fe e t i n thi ckn e ss . H e will
pe rhaps say tha t th e de e ds ar e so gre a t tha t i t is n o t

worth workin
g,

m e ani ng tha t i t is n e a r ly a l l rubbish .

The se de a ds ar e ofte n se e n in gre a t he aps, like th e e a rth
thr own up in a quarry fie ld, e tc . T h e m in e r wi ll m ost
like ly a lso say tha t the re i s a min e r or t w o a t work be low,

a n d pe rhaps above him se lf .
C aution l—R em em be r thi s, tha t you m ay, be for e you g e t

back, e xpe r i en ce a seve r e a ttack of cram p o r ifn o t dur in g
th e jour n ey, you wi ll whe n you r e t ir e t o r e st a t n ight.
You pa ss on ; n e xt you com e t o a w inz e . This is a gre a t
hole or pe rpe ndi cula r sha ft, use d t o con n e ct th e galle r ie s .

H e re som e tim e s t h e gr e a te st car e is n e ce ssa ry t o ke e p from
fa llin g be low. This win ze , a t tim e s, a lso a cts as a ve n tila tor
t o t h e ga lle r i e s . I m ay add tha t the se win ze s a r e n e a r ly
a lways in fe ste d wi th ca rbon ic acid, a n d tha t th e ve n til a tion
is in va ri ably b ad ; con seque n tly, t h e le ad m in e r ’

s li fe is but
a shor t on e , though, so far a s outward appe a ra n ce s g o , th e
m in e r m ay seem t o b e a stron g, r obust so r t of m an . For

m y part, I say tha t the re is n o r e a so n why a le ad m in e
should n ot b e prope rly ve n tila te d ; a n d I would have i t
e n a cted tha t they shoul d b e a lways worke d on a prin ciple
tha t woul d give pe rfe ct ven tila tion .

T h e le ad mi n e is worke d on a som ewha t diffe r e n t sca le
t o an ythin g I kn ow of. A m in e , divided by ga lle r ie s a n d

winz e s in to com par tm en ts, say 30ft . lon g a n d 60ft . hi gh,
kn own as

“ P itche s
,

”
ar e l e t by “Dutch A ucti on ,

”
or

le ase s t o say thr e e t o fi ve m ine rs, for a m a tte r of thr e e or

six m on ths . A r ich ve in may sudde n ly b e m e t wi th ; or ,
on t h e con tr ary, a r ich ve in m ay, owi ng to som e sub te r

r an e an fr e ak of n a ture , have take n a he a ve , or dwin dle
away t o n othi n g but “ de ads. Or , pe rhaps i t h a s gon e
up or dow n , to th e de light of t h e tr ibute rs . Som e tim e s a

lode wh ich i s a ve ry profitable on e take s horse ,” by be in g
di vide d by a n othe r lode of n o thi n g m ore n or le ss than
de ads . P e rhaps i t is al l Fluckans (sla te clay) .

H e r e t h e m i n e r m ust se arch for hi s r i ch lode . H e m ay
n o t like t o pro ce ed wi th this se ar ch, though i t is pe rhaps
W ithi n a fe w fe e t of whe re h e i s a t wo rk. H e be com e s

dishe ar te n e d W i th h is pitch, a n d r e signs h is work on

pa e n t of a fi n e of twe n ty shi llin gs.

6
m

course th e or e h a s t o b e brought to t h e sur fa ce or

gra ss, whi ch m ay b e an d 1s don e i n m a n y ways.

N ow ,
supposin g you t o have ma de a thorough exam in a ti on

of t h e m in e , a nd ar e aga in on th e “grass ’

you will wan t
t o kn ow wha t is don e wi th th e le ad ore . N ow ,

as t h e

ga le n a whe n foun d is sca r ce ly e ve r in a sufficie n tly
co n dition for roastin g, i t h as t o be sorte d a n d cle an ed

y
from
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le ad a t a low he a t . Thr e e or four tons of lead are m e lte d in wa shed , whe re by th e fin e ly di vided massi co t is carr ied in
a po t (called a ke ttle ) , then i t is a llowed t o cool down suspe n sion by th e wa te r , an d deposi te d in a se tt l in g ve sse l ,gradua lly an d equa lly ;by so doin g a n um be r ofsm a ll crys fr om whe n ce i t is co lle cte d.

ta ls form in t h e m a ss . These crysta ls a r e n e a r ly pure
le ad, whilst th e o the r fluid co n ta in s pr oportion a te ly m ore

silve r . Ift h e crysta ls a r e lifte d from t h e po t wi th a pe r

fora ted la dle , t h e a rge n tife rous flui d wil l fa ll thr ough, an d
t h e poor le a d m ay b e put in to a n othe r pot for a n o the r
m e ltin g down an d skimm in g, be cause in th e first skim mi n g
a l l t h e silve r h a s n o t be e n r em oved . N otice T h e le ad
r oun d th e side s of th e pot cools fir st. This must be broke n
away and thrown back in to th e po t . and kept in sm a ll

lumps. N ow if t h e po or e r le ad b e a ga in run down
,
and

a ga in a llowed to coo l
,
a se con d skimm ing can be pe r

form ed
,
a nd th e le ad lifte d by th e ladle is so much th e

poore r from silve r , wh ilst tha t le ft behin d is n o t so r ich in
silve r a s tha t le ft in t h e first po t ; t h e crysta lli ze d porti on
of t h e le ad is subje cte d t o this tr e a tm e n t se ve ra l tim e s, an d

so i t be com e s poor e r a n d oor e r un til a t last the re is n o t

any silve r t o b e obta in e d m i t , whe n i t i s turn ed out as

comm e r cia l le ad. T h e le ad left in t h e pot is subj e cted to
this kind of tr e a tm e n t se ve r a l tim e s, un til a t la st a ve ry
r ich le ad, highly cha rge d with silve r , is obta in e d . T h e r ich
le ad is the n se n t to t h e cupe llin g furn ace , a n d r educe d to
litha rge , a s be for e spoke n of. I should say tha t from te n

t o twe lve pots a r e ofte n used, a l l se t in a r o w
, for this pur :

po se . Say tha t you ha ve a N o . 1 pc t , _which is usua lly t h e
m i ddle on e , holdin g e ight ton s of le ad , a n d t h e le ad t o b e

just crysta llize d th e skimm e r is then fille d With this
crysta l lize d le ad, whi ch is brought up, a n d for a fe w

se con ds a llowe d t o dr a in : whe n wi th a ski lful twist of th e
wrist t h e con te n ts of t h e skimm e r is thrown i n to po t N o . 2 .

T h e laddl e is re -wa rm e d an d cle an e d from le ad
,
an d th e

skimm in g aga in re pe a te dun til , say, four ton softh e m e tal have
be e n skimm ed off in to po t N o . 2 . Suppose tha t e ight oun ce s
ofsilve r t o th e ton we r e in your firstpo t ofe ight tons ofm e ta l,
but a t th e first skimm in g you skim offfour ton s whi ch have
on l y t w o oun ce s ofsilve r to th e t on , he r e i t is pla in tha t
th e fir st po t must b e proportion a te ly so m uch t h e r iche r .

L e t t h e r i ch le ad b e put on t h e le ft-han d side , or in pe t N o .

3 , an d proce e d t o m e lt down a n d skim a n othe r e ight ton s .

H e r e you g e t e ight ton s offi n e r ich le ad an d e ight tons of
poo r le ad ; th e la tte r on ly h a s tw o oun ce s of silve r to t h e

t o n , whilst t h e form e r h a s fourte e n oun ce s t o th e t on . N ow

r em e lt t h e le ad in pot holdin g th e fourte e n oun ce s to th e
t on

,
a nd skim i t wi th th e sam e propo rtion a l succe ss or ga in

for silve r , an d thr ow i t in to an o the r l o t of pots. B y con

tin ni n g thi s proce ss you g e t t h e le ad e xcee din gly r ich in
silve r , a nd whe n the re is as m uch as 300 oun ce s of silve r
to th e ton , i t is r e ady for th e cupe llin g fur n ac e . Som e

tim e s t h e le ad is brought up w i th 600oun ce s of si lve r to
t h e t on be fore take n t o th e cupe llin g furn a ce .

P lum b ic O x ide , M a ss ico t , o r t h a rg e (P b . O .)
Thi s, as I have al r e ady e xpla in e d, is obta in ed fr om le ad

by fr ee ly e xpo sin g i t in a m olte n sta te to t h e oxidi z in g
influe n ce ofth e comm on a tm osphe re ;a n d, ifth e tem pe r a tur e
b e ke pt be low t h e m e ltin g poin t of t h e oxide produced , a

y
e llow powde r , “

m a ssico t,” or dross , will be produce d ;
ut if t h e he a t b e r a ised sufficie n tly h igh to m e lt t h e

r e sultin g oxide , the n t h e colog yvi l l be a ye llow or a r eddi sh

{yell
o

w
crysta ll in e whi ch is kn own as li tha rge .

see t w o products e r wide ly in ce rta in h ysica l
qua li ti e s, but chem ica lly th e y a re ide n ti ca l with e a ch o the r .

T he m anufacture of “
m assico t ”

is a s follows : Upon
a fla t he ar th, a n d in a r e ve rbe r a tory fur n a ce or oven , is
e xpo se d th e m e ta lli c le ad , whi ch shoul d b e k e t a t a low ,

r e d he a t ; t h e fi lm ofoxide , or dr oss (whi ch is t e m a ssi cot) ,
m ust b e r em ove d as i t is produced . A fte r this i t is fr e e d
by gr in di n g a n d subse que n t le viga ti on . This gr in din g i s
do n e un de r e dge ston e s, which r educe s i t to a sta te of

y e llow-coloured fin e powde r ; i t is the n aga in le vi ga te d o r

R e d L e a d—P bs01, or 2 P b O + P b 0
A s t h e plum be r h as much to do with r ed lea d (also kn own

as m in ium ) , I m ay add tha t m a ssi co t i s th e b asis ofthis i g
m e n t . T h e col our in g is con ducte d i n a furna ce sim i lar t o
de scr ibe d . T h e m assi co

,
t or dross, is la idupon th e b ed oft h e

fur n ace a nd ca r e fully he a ted to a tem pe r a tur e be low tha t
of t h e dr e ssin g sta ge , or be twe e n 500a n d 600°F . , a t which
he a t i t i s e xpo se d t o th e a tm o

sp
he re . B y con tinua l stirr in g

for about for ty-e ight hour s, e h ot sample s g e t to a da vk

red, which, on coo lin g, wi ll chan ge t o a br ight r ed . A t

thi s stage close th e ove n , and l e t i t g r adua lly coo l ; a fte r
this , gr in d and sift it for use . P ur e red le ad can be de te cte d
by he a tin g i t un til i t a ssum e s a ye llow tin t ; but t h e bri ckdust and othe r in gre die n ts used i n adulte ra tion will be of

T o re turn t o our litha rge . We have se e n h ow to m ake
i t , but n ow i t is r e qui r e d to brin g i t back to i t s m e ta llic
sta te .

L i tharge m e lts a t a r e d he a t to a cle a r , tra n spa re n t,
o r an ge -coloure d fluid in t h e r e ve rbe r a tory fur n a ce wi th
about 10pe r ce n t . of ston e co a l . T h e fur n ace is form ed
ofa fe rrugin ous san dwhi ch is agglom e r a te d by a stron g fir e .

On a la rge sca le t h e cha rge of l itharge is, say, thre e to ns .

This is m ixe d wi th coal s a n d in t roduced a t on ce . Towa rds
t h e e n d of about fi ve hour s th e cha rge is we ll sti rred, so
tha t t h e Whole m ay be brought in to close con tac t.
H e r e t h e charge is m ade in to m e ta lli c le ad, a nd pon i e d

in to pigs re ady for m a rke t, &c . A bout thr e e tons of

l itha rge will produce 43 cw t . of good le a d a t a co st of, say,
pe r ton ,

whi ch i s pr in cipa lly for labour .

Wh it e L e a d . P bO , 002 C a r bo n a t e of
,

Le a d .

Thi s ism a nufactur ed by t w o diffe r e n t m e thods . T h e oldest .
is t h e Dutch m e thod, which consists ofe xposin g thin she e ts
of m e ta l lic le ad to th e com bin e d a ction of ca rbon ic

anhydr ide , wa te r vapour , ace tic acid, and a tm osphe ri c a ir
,

assiste d by slow, ge n tle he a t of from 107
°

to T h e

com pon e n ts are 1 12 pa rts by we ight of le ad and 22 of

ca rboni c acid .

T h e Dutch m e thod i s carr ied on as follows . T h e lea d
is

'

cur led up and put in to sm a ll glass or e ar the nware
whi ch con ta in about a pin t of crude vin e ga r . A sta ck

0

of

the se po ts is then pla ce d in h orsedun g pits, spe n t t an ,

&c . the n as above n o tice d a ce r tain he a t is n e ra t ed
by t h e m anur e . T h e vapour of th e ace ti c a cid us soon

a cts upon t h e le ad, an d in about forty e ight days t h e
surfa ce s of t h e she e ts of le ad are tr an sform ed in to sca ly
m a sse s, whi ch sca le s ar e th e ca rbon a te of le ad . They
a re g ot off t h e m e ta lli c le ad by be n di n g th e she e ts ba ck
wa rds and forwards or othe r w ise .

T h e ca rbon a te of le ad thus obta in ed is wa she d w ith
wa te r , groun d fin e , an d dr ied , a fte r which i t m ay be

groun d in oil . Ca rbon a te of le ad i s in so luble in wa te r ,
but m ay be di ssolve d 1n a ce ti c or dilute n i tr ic acid .

I m ay e xplain t h e the o ry of th e above proce ss a s

follows, whi ch should b e thoroughly un de rstood by m y
r e ade r , be cause the n h e wil l be be tte r able to un de rsta n d
why le ad pipe s, &c .

,
a re so ofte n holed an dde stroyed by t h e

a ction of ce rta in chem i ca ls
T h e vin e gar vapour whi ch is ra ise d by t h e fe rm en tin g

he a t simply a cts a s a car r ie r be twe e n t h e ca rbon ic acid,
wh ich m ay be e volve d from th e tan an d th e oxide of le ad
ge n e r a tedyun de r t h e influe n ce of th e a cid vapour , a n eutr a l
a ce ta t e , aaw sub ace t a t e a n d a ca rbon a te be in g produced in
succe ssion . Thi s chem ica l action slowly t r a ve ls fr om th e

sur face of t h e le ad in w a rds , or , in othe r words, this chem
ica l a cti on is due to t h e fact tha t, fir stly, a le ad ace ta te is
form ed , a nd t h e ace ti c a cid is slowly fo rced out from i ts
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com bina tion by th e carbon i c acid whi ch is e volve d fr om
th e putr ifyin g organ ic m a tte r

,
an d thus i t is e n able d t o

c om bin e wi th an othe r por tion of th e lead whi ch l ie s be
n e a th t h e sca le s whi ch we re fir st form ed .

Ther e are o the r m e thods of m akin g whi te le ad . T h e

fo llowin g i s of a m or e r e ce n t da te , a n d con sists in formi n g
subace ta te or subn i tr a te of le ad

,
whi ch is don e by bo i lin g

powde r ed litha rge wi th t h e n eutr a l sa lt . The n brin g thi s
soluti on in to con tact wi th ca rb on i c a cid g a s . T h e e xce ss
of oxide pr e viously take n up by th e n e utr a l sa lt is in st an tly
pr e cipi ta te d, o r th r o w n down ,

a n d this is t h e whi te le ad .

T h e so luti on i s a ga in bo ile d wi th li tha rge , tr e a te d w i th
c a rbon i c acid g as , a n d m ay be worke d ove r a n d ove r a ga in .

How to de te ct pur e whi te le ad : Dissolve t h e le ad in
n i tr ic or a ce tic acid, and pr e cipi ta te t h e le ad wi th sulphi de
of soda . If chal k b e pr e se n t i t will give a

ta te , if oxa lic ac id, b e adde d t o th e flui d .

le ad or sulpha te of baryta be pr ese n t, thi s
n ot disso lve in th e above a cids .

T h e U s e of L e a d .

T h e use s to whi ch lead w a s put by th e an ci en ts we re
m uch about th e sam e a s a t pr e se n t, sa ve an d e xce pt tha t
awful m e sse n ge r of de a th , t h e

'

bul l e t . I would tha t w e

wer e for thi s r e a son sti ll in t h e golden a g e ,
” whe n

, as Ovid

N o w a l l s w e re ye t , n o r fe n ce , n or m oa t , n or m oun d,
N or drum w as h ea rd, n or trumpe t

’

s an gry sound

i n ste ad of be in g in thi s a g e of iron a n d le ad .

We re ad of le ade n p 'pcs fr om th e ve ry dawn of hi story.

They we r e m uch used in th e olde n ci ti e s of A sia , E t
,

G r e e ce , a n d Syr ia . David used leade n pipe s ; A rch im e s

use d le ad pipe a nd e n gin e s t o di stri bute wa te r in Hi e ro ’
s

shi p . T h e te r r ace s a n d ga rde n s of B abylon were suppli ed
wi th wa te r through le ade n pipe s. L e a d w as a lso use d in
o the r ways about the se te r r ace s. Wha t I con side r to be

m ost e xtr aordi n a ry is tha t t h e a n ci e n t plum be rs ge n e ra lly
m ade the ir pipe s, as w e m ake our s n ow , n am e ly in 10ft .
le n g ths , w h ich is sw posed to h ave or ig ina t ed, th ough e rron e

o n ely, wi th th e dr aw-be n ch in or about t h e ye a r 1 800.

C on sta n tin ople , for m any age s pa st
,
h a s be e n suppli e d wi th

wa te r through le a den pi 8 . L e ad is m uch use d by th e
pa in te r ; gla ss m aker , and

”3

po tte r ; al so by t h e ch em ist for

S h e e t L e a d a s a Co v e r in g fo r R o ofs .

She e t le ad a s a cove ri n g for r oofs w e can tr a ce back t o
t h e e ar ly a g e of buil din g , whi ch, a ccordin g to Ovid, m ust
ha ve be e n in th e “

silve r a g e , and i t h a s be e n un in t e r
rupte dl y used ev e r sin ce . W e a lso can trace th e art of
usin g t h e table or fram e for castin g she e t le ad t o a n

imm e n se a n tiqui ty, an d th e m ode s of laying t h e le ad on
r oofs have n o t in t h e le ast im proved, but , on th e con tr ary,
in asmuch a s tha t ha lf th e le ad is n ow spo iled by th e fa n cy
le ad laye r se ttin g in t h e a n gle s t oo sha rp wi th box tools,
t o give wha t som e m ay ca ll a fin i sh to t h e work. Though
I for on e like to se e t h is class of work, if i t ispr a ct ised
w i th out de tr im e n t t o th e le ad . Hun dr eds of tim e s h av e I
se en 7lb . le ad distr e ssed in t h e an gle s t o 2 an d v e com

m oul y 3 l bs. le ad . Thi s will b e thoroughl y spoke n 0 un de r
th e he ad L e ad-layin g.

N a t ur e a nd P r o pe rt ie s of L e a d .

Symbol P b (acco rdin g t o M r . G . Fown e s, P h .D . , th e equi
va le n t of le ad is C ombin ing w e ig h t , 207 .

g r avi ty, a ccordin g to circumst an ce ,
'

say,
bluish g rey tin t .
hamm e r in g, be com e s h o t a n d Ope n s i t s fissur e s .

594° an d 635° Fahr .

C olour
, a

Den si ty r e duced in ste ad of in cre ase d by
Fusing

poi n t diffe rs, ge n era ll y about i t always li e s be twe e n
If he a te d to fusion in th e air i t

L e a d fo r Clo se t T r a ps , So il P ipe s , & c .

The se tr aps and pipe s should b e pe rfe ctly ve n til a te d to
pr e ven t co rr osi on . T o pr e ve n t t h e de cay tha t m ust take
place thr ough chem i ca l action on le ad, pe rfe ct ven ti la ti on

soon be com es cover ed wi th a play of ir ide sce n t colour s,
r esul ti ng from th e form a ti on of a thin pe ll icle of t h e
oxide . If a ve ry stron g he a t is appli e d, i t bo ils a n d
e vapor a te s, a n d if e xposed t o t h e a ir , i t sm oke s a n d

form s a ve ry pr e tty sight . It affords a gr e y suboxide ,
whi ch clin gs t o an ythin g cold . Ha rdn ess

, 5 (m ay be
scra tched wi th th e thum b n ail ) . M a l le abi li tyn t o ccupi e s
t h e seve n th pla ce am on gst th e m e ta ls. T en a ci ty, e xtr em e ly
low . A wir e 1 -1 3 th of a n in ch br e aks wi th a 281bs .

"

stra in , o r , wha t m ay b e th e ge n e r a l rule , le ss than 1 -2oth
tha t of i ron . E las t ici ty, ve ry little . Son or ousness .

—It is
n ot son orous like m an y othe r m e ta ls

,
a lthough i t an swe r s

t h e purpo se m uch be tte r tha n ir on pipe s for spe akin g
tubes, whi ch is owi n g t o t h e sm oothn e ss of th e bo r e .

wi ll take up. Thi s is pur e whi te an d i t cryst a l liz e s in
octahe dr a an d disso lve s in e ight par ts ofwa t e r

,
a n d whe n

he a te d str o n gly i t yi e lds r ed fum e s ofN O 2
. L e ad di s

so lve d in aqua -r egia i s ch lor ide of le ad. L e ad T ests.

L e ad m ay b e r e cogn ise d, 1st , by th e bla ck sul pha te so luble
in dilute d n itr i c a c id ; 2ud, by t h e whi te in soluble sulpha te ;
3 rd, by th e ye llow iodide a n d chr om a te ; 4 t h , by th e
r e ducti on of th e m e ta l in th e form of a m a lle able h e ad,
whe n an y of th e sa lts a r e he a te d be for e th e blow pipe with
a r educin g age n t. L e a d ca n be de te cte d in m a n y ways by
sulphur e tted hydroge n [se e Suspe c te d Wa te r ] . L e ad i s
capable of com bin i n g with m ost m e ta ls . M ixed w i th a

suflie t’en t quan t i ty of quicksi lve r i t r ema ins liquid
—ver y

impor tan t to t h e le ad-worke r
,
but n o t kn own . L e ad

e xpose d to th e a cti on of dam p a ir be com e s da rk co a te d,
whi ch is pro toxide P h .0 L e t t h e a cti on b e con tin ued an d
whi te ca rbon a te P b . C 03 , or whi te le ad, wi ll be pro
duced, whi ch i s cause d by t h e ca rbon i c acid in t h e
a tm osphe r e . The r e for e i t is de sirable t o ke ep lids (whi ch
should n eve r be of le ad) on le ad ci ster n s, a n d al so to pr e ve n t
carbon i c acid ge tti n g in to t h e lead ciste rn s

,
&c . L ead is

n ot affe ct e d by dry a ir ; i t s bright surface wil l r em a in

pe rm an e n tly.

Suspe c t e d Wa t e r (w it h L e a d a nd L e a d T e st ) ,
H avin g le ad in solution , can be de te rm in ed by pa ssin g a

cur r e n t of sulphur e tte d hydroge n (hydr oge n sulphide ) (or
hydr osulphur i c a cid) (symbol H 2S) , whi ch i s be st pr e par e d
wi th , say, 1 oz . of sul phide of i ron

, FeS, a n d about 2 oz s . of
sulphur ic a cid dil ute d in about t e n pa rts ofwa te r . Sul
ha te of ir on wi ll al so be form e d thus—Fe S+H 2804 = Fe
SO4 +H2S

, whe r e t w o a tom s of hydr oge n cha n ge place
wi th on e ofdiva le n t ir on . This form s a colour le ss g as a n d
is a str on g po ison . It stinks like a stink in g wa te r -close t .
In fa ct, thi s i s, when m ixe d with o the r ga se s, one of th e
m ost po ison ous foun d in sewe r s a n d close ts . You se e tha t
i t w ill de te ct le ad by th e sam e r e ason le ad wi ll de te ct thi s
g a s. It tur ns le ad br own a n d bla ck

,
whi ch ca n b e n oti ce d

in plen ty of r ain wa te r pipe join ts (if they a r e pain te d a
light ston e colour an d con n e cte d to sewe rs) .
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must be m a in ta in e d . So im portan t, inde ed , is i t , tha t a
we ll-ve n ti la te d tr ap will la st twe n ty tim e s a s lon g as on e

n o t ve n tila te d, a s tr aps havin g n o ve n tila tion a r e con

de n se rs, a n d t h e a ction of t h e pe n t-up ca rbon i c a cid, in
con jun ct ion wi th this con de n se d wa te r , se ts up a ve ry
powe rful corrosion ,

'

so tha t t h e sur fa ce of th e tr ap above t h e
wa te r - l in e be com e s on e m a ss of

,
so t o spe ak, ulce r s, a n d

whe n ,
by th e action of t h e close t, t h e wa te r is di sturbe d in

th e tr ap, i t dissolve s this oxide of le ad ; the n thi s so lution ,

form e d on the se corrode d or e a te n pa rts, rapidl y abso rbs
m or e carbon i c a cid

,
a n d the re by cre a te s a quan tity

hydra ted oxy
-carbona te of le ad (P b O ,

H O + P b O , C O
whi ch is de posited in whi te scale s. [Se e C orrosion
L ead] .

L e a d fo r P ipe s a nd C ist e r n s .

[See C iste rns

It is in som e ca se s a good pla n t o fill th e pipe s or

ciste rn s w ith a soluti on of ph ospa t e ofsoda , 2 N a 0, H O ,

P05 + 24H O ,
which form s a prote ctive fi lm or crust upon

t h e le ad . Thi s crust is we ll-kn own t o th e le ad worke r , but
t h e cause to h im is li ttle kn own . M an y kin ds of spr in g
wa te r , ha vin g sa lts in solution , e spe cia lly sulpha te of lim e

C a O
,
803 , do n ot act upon le ad, whi lst o the r s a ct ve ry

qui ckl y a n d corrode t h e le ad . Of cour se this corr osion is
a de adly po ison . If you lim e w hi t e out a le ade n ci ste r n
whi ch h a s t o hold corrodible wa te rs, thi s whi tewashin g
will gi ve a crust t o th e lea d, a n d ofte n pr e se rve th e ciste rn
from th e a ttacki n g chem i ca ls he ld within t h e wa te r .

Co r ro s io n o f L e a d .

[A lso se e Wh i t e L ead, L e adfor C lose t T r aps, L ead C iste rns, gen]

L e ad in con n e ction with dissolve d organi c m a tte r soon

be com e s corrode d
,
an d a n itr a te of le ad is th e r e sul t (of

cour se po ison ) . L e ad is ofte n e a te n away by m orta r
,

cem en t, a n d t h e lik e substan ce s havin g carbon i c a nd othe r
a cids lurkin g about . L e ad traps a r e ofte n e a te n away by
t h e a ction of ca rbon i c a cid an d sul phur e tte d hydroge n
from sewe rs . [Se e a ccoun t of Sewe r G as on L e ad Traps ]
Ve n tila tion is t h e be st r e ta rde r . L e ad is quickly e a te n
away o r pe rfora te d whe n in con n e ction wi th wood,
e spe cial ly oa k , un de rgo in g r apid de cay . This is due to
t h e a ction of t h e a ce tic acid pr oduce d by th e de composi
tion of th e wood . T h e carbon ic a cid of t h e a ir a n d th e
chlor ide s a nd n i tr a te s in th e wa te r , ofte n to be se e n in place s
whe r e t h e e n ds of po sts r e st upon le ad, e spe cially whe n
t h e sam e is cove r e d wi th wa te r , such a s ciste rn -cove r le gs
or supports. I ha ve he a rd le ad-wo rke r s a rguin g tha t the se
pe rfora te d hole s a r e m ade by a g rub which is in th e o ak .

T h e hole s a r e ofte n calle d grub hole s . A pie ce of sla te or

glass be twe e n t h e o ak a n d le ad wi ll r em e dy this .

L e a d Flux .

R e sin
, and e spe cia l ly ar se n ic, but if a n e xce ss of th e

la tte r t h e le ad will be com e po ison e d, or rotten
,

”
as i t is

som e tim e s te rm ed . A rse n ic is use d in m aki n g shot whe n
t h e le ad i s r equir e d t o run ve ry fr e e ly . Comm on sa lt will
fa cil i ta te le ad spr e adi n g whe n ca stin g . T h e sa lt should be
str ewn upon t h e bed or m ould .

L e a d Expe r im e n ts .

The se ar e gi ve n wi th a vi ew of le adin g th e industr i ous
stude n t or plum be r in to m or e sci e n tific r e se a rch n e ce ssa ry
for h i s calling . I should he r e n otice tha t t h e obse rvan t

will imm e n se ly im prove him se lf by pr acti sin g t h e
sam e . I m t e n d t o give scie n tific e xpe rim e n ts on e ve ry
bra n ch conn e cte d wi th th e trade , e spe cia lly in pn eum a tics
a nd h ydrosta t l cs.

EXP EEm EN 'r I.
- L e ad T a rn ish ing .

—Take a icoe ofshe e t
le ad an d sha ve th e surfa ce pe rfe ctly cle an a n bright, thenbre a the on t h e sam e i t wi ll im m edia te ly cha n ge co lour and
be com e ta rn ishe d, when i t can n o t prope rly be solde re d .

C is te rn s shave d in this m an n e r n e ar ly a lways le a k ; the re
for e , a fte r shavin g le ad work, th e gre a te st ca re shoul d be
taken to ke ep t h e fa ce we ll away from t h e work un ti l a fte r
i t is touch ed

, whi ch pr e ve n ts tarn ishi n g . We take in to our

lun gs oxyge n , a n d bre a the out carbon i c acid g a s (whi ch ispr ove d by thi s sim ple e xpe rim en t) . T h e dam pn e ss of th e
ha n ds wi ll a lso ta r ni sh le ad in t h e sam e m an n e r . T h e
ste am from w e t wood whe n solde rin g will a lso do t h e sam e

thin g ; the r e fo re fix pape r be t w e e n t h e w e t wood a n d le ad
whe n solde r in g .

EXP ERIM EN T II.
—Une cen Expa nsion .

—Take a pi e ce of
she e t le ad, say 24 in . squar e , subje ct th e sam e to sufii ci en t
he a t to cause i t to bulge in t h e ce n tre , a n d con tinue t h e
he a t un til i t just be gi n s to m e lt ; the n cool sam e

,
a n d t h e

sam e wi ll b e porous, an d if be a te n or bosse d out with a

m alle t, i t wi ll br e ak in a l l dire ctions . T h e cause of thi s is
tha t t h e m ole cule s ar oun d t h e ce n tre of t h e he a te d pla ce
r apidl y urge th e oute r m ole cules in to a ve ry com pre sse d
sta te , a n d the se whe n co ol do n o t g o ba ck . T h e le ad is
the n un equa lly crysta lli zed, a nd he n ce t h e po rousn e ss .

This e xpe r im e n t prove s tha t she e t le a d should n e ve r b e
m ade un e ve n ly or e xce ssive ly h ot a fte r m i llin g ; n e ithe r
should i t be m ade too co ld . T h e cr a cks in gutte rs, &c . ,

are cause d by thi s un e ve n a ction ofhe a t. Ca st le ad (whi ch
aga in is com in g in to vogue for our be st class of r oof work)
is the r e fore t h e be st for gutte r s, whe re t h e sam e a r e subje ct
t o high a nd low tem pe ra ture .

EXP ERIM EN T III.
—Softness of L ead—Take t w o pie ce s of

51h . she e t le a d, subj e ctin g them to a he a t ofn e a r ly m e lti n g
po in t, wh ich wi ll an n e a l sam e ; then pla ce a comm on se a l
of se a lin g w ax be twe e n th e t w o pi e ce s of le ad on a n an vil
or o the r thick i ron substan ce ; the n str ike a sudde n blo w
(n ot t oo he avy) wi th a hamm e r , a nd a cor r e ct impr e ssi on of
t h e se a l w i ll b e obta in ed , which wil l fo rm a ve ry good
substitute for t h e or igin a l se a l ; but strike th e le ad so ftly,
a nd th e se a l w i ll br e ak wi thout a ffectin g th e le ad . This
prove s tha t on e sm a rt blow with t h e m a lle t or o the r too ls
(in t h e prope r pla ce ) is be tte r and te lls m or e than fifty
taps whe n se ttin g up gutte rs or workin g down dr ips, &c . ,

an d e spe ci a lly whe n fixin g pipe s . I can always in stan tly
te ll a good le ad-worke r by t h e m an n e r in whi ch h e str ike s
t h e le ad, a s a duffe r is a lways afr a id ofm akin g bird’

s-e e s

(hole s) , when h e h a s to pay, ifworki ng with o the r s, a n e

of Is , or ha lf a ga llon of be e r , for e ach bird ’
s-eye h e

m ake s, or take th e bull e t .
EXP ERIM EN T IV .

—C onve rsion of L ead—Take a m e ta l-po t
ha lf-fun of m e lted le ad, in to whi ch throw a lum p ofbr im
ston e , the n stir t h e lo t toge the r ; th e sul phur wi ll con ve r t
t h e le ad in to a cloggy m a ss . This is th e le ad con ve r te d ba ck
t o i t s or igi n a l fo rm , an d is calle d sulphide or sul phur e t ofle ad
or ga le n a , P bSO 4, le a d or e . The n m ake th e l o t r ed-h o t , an d
this cha n e s t h e sam e , by whi ch m uch of t h e sulphur e t
be com e s chan ged by oxida ti on t o sulpha te —tha t is to say,

’

som e of th e sulphur is gon e . Thoroughl y m ix t h e con

te n ts of t h e pot , an d r a ise t h e tem pe r a tur e , whe n t h e

sulpha te an d sulphur e t r e a ct upon e a ch o t h e r ,
.
produo

.

1n g
sulphur ous a cid an d m e ta ll i c le ad again . If a li ttle qui ck
l im e be added, t h e Ope r a tion will b e qui cke r don e . Th i s
e xpe ri m en t goe s t o show tha t le ad should n ot be m e lted
ove r a coke o r othe r sulphur ous fi re , n e ithe r should sulphur
be br ought in to con ta ct with le ad . Solde r m e lte d ove r a

coke fi r e n e ve r works so we ll a s with co al .
EXP ERIM EN T V .

—T h e Si lver Sh ow er .
-P r e c i i t a t e a str on g

so lution of a ce ta te of le ad (sugar of le ad) w i hydr ochlor ic
a cid (spir its of sa lts) , or a soluti on of sa lt ; on bo ilin g t h e
solution th e pre cipita te disappe ars, as on e part of chlori de
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of le a d di ssolves in 1 3 5 pa rts of co ld a n d 3 3 of bo i lin g
wa te r . Whe n cold t h e ch lori de of le ad aga in deposi ts
love ly crysta ls—th e silve r showe r .

EXP ER DCEN T VI.
—T h e G olden Sh ow er .

—P r ecipita te a

so luti on of suga r of le ad with on e of iodide of po ta ssium ;

bo il th e solution . T h e iodide wi ll r edi sso lve a n d pr e ci
pita te in ve ry pre tt y ye llow sca le s a s t h e bottle coo ls. T h e

ye llow pr e cipita te is iodide of lead P h I.

EXP ERIM EN T VII.
—T h e Si lver T r ee , som e tim e s ca lled th e

L e ad Tr e e —This is an e le c tro -chem ica l acti on of le a d an d

zin c. S n d in a so luti on of sugar of le ad a pie ce of

zin c . T h e fir st e ffe ct is th e decomposition of a

fp
or

t
i on of

th e le ad, an d th e deposi ti on upon th e sur face 0 th e zin c .

It is a di splacem e n t of a m e ta l on a m ore oxidable on e , but
th e chan ge w i ll n ot stop shor t he r e ; th e m e tal li c le ad
con tin ue s to depo si t lar an d sple n di d pla te s upon tha t
first th r own down , un th e soluti on is use le ss , a n d t h e

zin c di sappea rs . T h e fir st of th e le ad forms wi th th e zin c
a volta i c arran gem en t of a suffi ci e n t powe r to de com pose
t h e sa lt, th e cir cum stan ce un de r whi ch t h e la tte r is pla ce d .

T h e m e ta l is pr ecipi ta te d upon a n e ga tive po rtion—of

cour se , tha t is th e lea d—whi le th e oxyge n an d acid is taken
by th e zin c .

EXP ERIM EN T VIII. -L e ad T est .—Wr ite on a pie ce of

pape r , w i th a solution of suga r of le ad, an y word you
choose . L e t i t dry, an d you wil l b e un able to se e

wr i tin g. The n m ake som e sul phur e tte d hydr ogen g as [se e
Suspe ctedWa te r s ”

] an d br in g i t in to co n tact wi th t h e
pre par ed pape r , when t h e chose n word wi ll com e out . T h e

sulphur e tte d hydroge n is pr epar e d as dir e cte d un de r t h e

headin g ofSuspe ctedWa te rs .

Ho w t o Disso lv e L e a d .

L e a d r e a dil y di sso lve s in n i tric acid
, e spe cia lly if th e le ad

be cle an , an d th e acid m ade h ot .

P ig L e a d .

A pig of lead is 3ft . lon g
,
a n dwe ighs from I} to 15» cwts .

,

accordin g t o di str ict . Spa n ish pig s a r e about 1 cw t . Folder ,
or a fodde r of le ad, shoul d equa l 1 95 cwts. , in L on don
20cwts . , in som e par ts of t h e wor ld 22 cwt s . , an d in som e

m i n in g di st ri cts onl y e qua ls 8 pigs ; the r e fore , do n ot be
de ce ive d by t h e te rm pig or fodde r .

T HE WOR KSHOP A N D IT S T OOL S

In orde r to g ive a thor ough kn owle dge of t h e plum be ry
work, or le ad-workin g, an d a lso plum be rs’ work in ge n er a l,
I must fir st comm en ce in th e workshop .

T h e shop should b e light, dry, an d room y, havin g a fi re
pla ce provided wi th blowe r a n d hooks, w ith lin ks fo r th e
m e ta l-po t [as show n a t F J, Fi g . a pla ce for coa ls an d
le ad ashe s ; and a pai l, ca lle d th e que n ch pa

'

for t h e
wa te r t o que n ch t h e ha n dl es of t h e ir on s . T h e be n ch
shoul d be str on g a n d we l l m ade , a n d a t le a st 10ft . lon g by
2ft . 6in . wide , wi th i t s top m ade of 3m. de al

,
an d i t must

be firm ly fixed l in . out of th e le ve l, fa lli n g from le ft to
r ight . T h e be n ch should be pr ovide d with a vice m ade t o
take off whe n worki n g soil pipe s, 810. Am on gst othe r
n e ce ssary too ls ar e blocks and fa lls, or a cr an e , a couple of
h a nd-spikes , or le ve r s, m ade of wood, ge n e ral l horn be am
or a sh

,
about 25m. to 3 ln . in di am e te r , an about 5ft .

lon g, an d slightly tape r in g a t on e e n d, so a s to e n te r t h e
e n ds of t h e she e ts of le ad ; t w o w oode n r ol ler s

, to roll th e
shee ts of le ad upon , about 1 5in . lon g by 3 in . di am e te r ;
a n d a pair of h a nd- ir ons . T h e han d-iron i s a pi e ce of
ha lf-roun d ir on , about l t t . 6in . lon g, wi th a crosspi e ce a t

on e e n d about 9in . lon g, an d a foo t a t bo ttom ,
this foo t

be in g sim ply t h e i ron be n t 6ln . a t r ight an gle s . T h e
ha n d-spike , rol le rs, an d han d- ir ons a r e for sh i ftin g th e
she e ts of le ad . A litt le t rol ley i s v e ha n dy for m ovin g
she e t le ad. Thi s m ay be of 3m. d and about l ft . G in .

lor

zgl
, th e whe e ls be in g 6in . in diam e te r , and. of cast iron ,

w i a suffici e n tly str on g axl e to car ry_on e t on .

Imple m e nt s Em ploye d in Ca st ing
N e xt com es t h e sm al l me l t ing -pot . This is about l ft .

de e p and 15in . to 2ft . in di am e te r , an d is se t in brickwork
l ike an ordi n ary coppe r , wi th doo r an d dam pe r [se e P A ,

This po t is use d for m a kin g up solde r , and me lt
for sm a ll ca stin gs, such a s sa sh we ights

, clacks,
t h e po t in such a m ann e r tha t th e fi r e can l ay

al l roun d t h e side s a n d bo ttom
, an d high e n ough to ow

ofplen ty of coa ls be in g thr own in th e fi r e box a t on e tim e .

T h e Sa nd B o x .

T h e san d box should b e about 4ft . lon g
, l ft . 6in .

wide ,
and l ft . 6ln . de ep, with a l id t o ke e p t h e sa n d cle an a n d
m oist. T h e be st san d for jobbin g work is tha t use d by
iron foun de rs, whi ch an y foun de r w i ll supply. In defaul
of this, comm on wa shed sa n d wi th a little loam will do .

This
box is use d for so lde r -m akin g, an d lots of o the r odd work.

So lde r M o uld .

[See A , B , Fig .

T h e plum be rfs solde r m ould is ge n e r a llym ade of de a l , or ,
pr ope r ly spe aki n g, this is a patte rn whi ch is ofte n m ade

L e a d P o ison ing .

This po ison m ay b e in troduced in to th e system by
bre a thin g i t in t h e form of fum e s in to t h e lun gs, o r by
e a tin g food without fir st washin g th e face an d han ds,
(espe ci all y those w h o ha ve a m ousta che ) , by swallow in g i t ,
or by dr in kin g wa te r , &c . ,

whi ch h as passed thr ough
lea de n pipe s . A m an e xpose d to th e fum e s of le ad will
be com e so cha rged wi th this poison ous m e ta l, tha t on

takin g a sulphur e ous ba th , m an y par ts of th e body, par ti
cular ly those be n e a th th e fin ge r n ai ls, be com e da rke n e d by
t h e bla ck sul phide . T h e di se ase wil l ofte n show i tse lf
ye a r s a fte r e xposure ; i t fir st shows i tse lf by t h e bla ckn e ss
of t h e te e th, violen t pa in s in t h e bowe ls, whi ch occur a t

in te rva ls, a n d ar e a ssuage d by pr e ssur e wi th th e pa lm of

th e han d . Som e tim e s th e pa in s a tta ck t h e lim bs and

muscle s
,
a n d afte r se ve r a l a tta cks th e dise a se pe rhaps e n ds

in pa r al ysis an d de a th . Som e tim e s t h e a ffe c tion te rm i
n a te s in de l ir ium ,

oc ca sion a lly a tte n ded b t h e wi lde st
fr e n zy

,
or vi ole n t con vulsions . T r ea tme n t . or m il d ca se s

,

sulphur eous wa te r and sulphur ic acid in a we ak con di tion
in se ve re ca se s, str on g em e tics, followed by a cti ve pur
g a ti ve s , an d ca taplasm s appli ed t o th e stom ach ; a l i ttle
chloroform calm s t h e pain s . If a pr epar a ti on of le ad h as
be e n swal lowed adm in i ste r 15 gr a in s of sul pha te of zin c

,

30 gr ai n s of ipe ca cua nha , a nd ir r i ta te th e r oo t of t h e

ton gue , followed by a dose of sulpha te ofsoda ,
N aO

,
SO 3

10110 (Epsom sa lts) , which con ve r ts t h e soluble sa lts of
le ad in to an in soluble sulpha te , whi ch is in acti ve .
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by a carpen te r . T o con struct i t , take a pie ce of 2in . deal ,
l i t . 6in . lon g and l ft . 2in . bro ad, a n d pla n ed sm ooth , a s
a t A J , fig. 3 3 . N ext m ake four sm oo th tri an gular bar s,
as a t a

,
b
, c an d e

, l ft . 2in . lon g with 2in . side s . T h e

e n ds of th e bars should be cut t o th e sam e r ake a s th e

side s. N ai l th e bar s on t h e l i t . 6in . by l ft . 2in . bo ards,
of course le n gthways of t h e boa rd—say in . apa r t, or so
an d a t on e e n d of the se bars n a il a in . fille t, whi ch
a nsw e rs th e purpo se of a run n e r , a s a t h e , Fig . 3 3 . Thi s
fille t or run n e r a llows t h e so lde r t o run fr om on e tr ia n
gula r ch an n e l to an othe r , an d should n o t exce e d t h e thick
n e ss give n , or tr ouble will be foun d in b re a ln

’

n g th e bar s
a pa r t [se e h , Fig . the n e

,
e is t oo thi ck, 11 i s n otche d

down . T h e fil l e t or run n e r should al so be m ade a li ttle
tape r ing, t o a llow th e b ar t o le ave t h e san d . Wh e n a n

iron solde r m oul d i s pr e fe rr e d, i t ca n be bought a t th e le ad
m e rchan t’s ; but the y ar e n o t n e arly so good a s castin g in
sa nd .

Fin e So lde r M ould .

Thi s is be st in ca st-ir on , an d can be bought a t t h e le ad
m e rchan t’s, or h e ca n g e t you on e to order from th e

C ar r on Iron Foundr y, C an n on Str e e t, Ci ty . Th i s m ould
m ay b e m ade a s follows —Take a pie ce of l in . boa rd

, l ft .
G in . lon g a n d l ft . wide , a n d cut a n um be r of ha lf-roun d
groove s, l in . apar t

, §in . wide , a n d from l ft . to l i t . 3 in .

lon g, t h e e n ds of whi ch should be r oun de d
, in orde r tha t

t h e so lde r m ay le ave th e m oul ds. T h e v e s a r e som e

tim e s m ade tr ian gul a r in ste ad of ha lf roun d . A t on e en d
can be fixed a han dle .

L a dle s .

L adle s must be in siz e proporti ona te to th e work . Sm all
ladl e s for join t-work an d be n ch-work shoul d be fla tte n e d
a li ttle a t th e bo ttom . Thi s ke eps them from tippin g ove r .

It is a capita l plan t o m ake t h e ha n dle s r ed-h o t , a n d the n

FIG . 1

bend them ba ck, so as to form a kin d of double handl e for
a g n p. Thi s shor ten s th e ha n dl e , but th e sam e n e ed n ot
be m ade t oo short . Such a ladle is shown a t Fig . 1 .

So lde r ing To o ls .

P lumber s’ ir ons should be in size accordin g to requir e
m e n ts. C iste rn s and r oo f-work r equire la rge on e s

,
whilst

Jom t
-work r equir e s sm a ll . P lumbe rs’ ir on s should n e ve r

FIG . 2 .

be made hott e r than a da rk-r ed he at, a nd m ust be kept
pe rfe ctly fr e e fr om sca le s or dir t, in orde r tha t pe rfe ct con
ta ct be twe e n th e t w o m e t a ls can b e e stablished .

so lder should be a lways wipe d cle an off wi th an o ld
of fe lt or carpe t afte r us1n g an i ron . If an ir on ge ts
scal y 1 t must be cle an ed with an ol d fi l e

, cal le d a rubbe r .

T h e han dle s m ust be que n ched be for e givin g t o t h e
plum be r t o use . The se ir on s ar e bought a t th e le ad m e r ~

chan t’s or u onm on g e r
’
s. Such an ir on is shown a t Fig . 2 .

So lde r P o t s .

side s of th e
handl e .

FIG . 3 .

I fi nd th e solde r po t , Fig . 3 , to answ e r be tte r than those
ha vin g strai ght side s, for th e simple re a so n

place d upon t h e fi r e they ar e n o t so apt to lose the ir
con ten ts shoul d the y happen to g e t a n un fortun a te til t .
T h e r e a son for using str a ight-sided po ts is, tha t t h e so lde r
whe n cold can be e asi ly tur n ed out when th e so lde r is
r equir e d to b e ch an ged .

Coppe r B o lt s , B it s a nd So lde r ing Iro n s .

Solder ing i rons or copper bi ts (som e tim e s ca lle d copper
bol ts) .—The se are m ade to sui t th e work

, but th e ordi na ry
copper bits ca n be obta in e d a t a ny lead m erchan t’s or

Fre e . 4 and 5 .

ironm on ge r ’ s . Som e tim e s this im l em e n t is m ade -in th e
shape of an axe , an d is then a h a tch e t bi t , a s a t

A D E , Figs . 4 an d 5 . T h e str a ight b i t is shown E FH J K,

Figs . 4 an d 5 . Al so se e a ccoun t of Coppe r
M akin g.

T in n ing t h e Co ppe r B its .

[A lso see K i l led Spiri ts a nd T inn ing Ir on , go ]
T h e coppe r b i t m ust always ha ve i t s po in t or n ose per

fe ct ly tinn e d wi th th e sam e m a te r ia l a s tha t used in th e

solde rin g . If r e sin is us ed a s t h e flux for so lde rin g, use
r e sin to t in th e b it

,
an d t h e co ole r t h e bi t is th e be tte r i t

wi ll t in
,
providin g i t is suffi cie n tly h ot t o m e lt th e so lder .

If ki lled spir i ts are use d a s t h e flux for solde r in g, use

ki lled spiri ts t o ti n th e b i t wi th, in whi ch ca se i t r equir e s
t o be con side r ably hotte r . In tin n i n g coppe r bi ts for
solde ri n g w i th r e sin ,

fir st fi l e t h e n ose as quickl y a s

possible quite bright ; have a t han d a pie ce of tin pla te
about

_

4 in . squar e (call e d a t in pa n ) , wi th som e black r e sin ,
powde re d

, upon i t . With th e cle an e d n ose of th e cOppe r
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b it , m e lt a li ttle fin e so lde r , so tha t i t will drop upon t h e

t in pan a nd r e sin ; the n rub t h e n ose oft h e b i t br i skly upon
th e m a ss ofso lde r and re sin ,

a n d t h e re sult will be tha t t h e
b i t wi ll be tin n ed . Thi s is te rm ed “ puttin g a face on

”

t h e i ron , an d i t is re a dy for use for le ad-work join ts, e tc .

In tinn in g t h e bi t for solde r in g wi th spir i ts, first pr epare
th e spir i ts by puttin g som e ordin a ry spiri ts of sa lts
(obta in able a t m ost o il shops or chemi sts’ sh Ops) in a

a llipo t or o the r e a rthe nwar e ve sse l, se quar te r full ,
e x t drop in to this a s m uch . zin c a s i t w i l dis so lve (this

m ixtur e i s calle d “ killed spiri ts,” or chloride of zin c) .
The n havin g cle an ed th e n ose of th e ir on fr e e from gre a se ,
oxi de of coppe r , sm oke , e tc .

,
plun ge i t in to t h e spiri ts for

a se con d of tim e on ly
,
a n d imm edia te ly touch th e bri ght

par t of t h e n ose of t h e ir on wi th so lde r th e face is the n
on

,
a n d th e b i t re ady for use in solde rin g iron, zin c ,

coppe r , br a ss, an d m a n y other m e tal s. Ca re must be take n
n e ve r t o g e t th e coppe r b i t r ed h ot , or th e fa ce will be
bur n t off, a n d t h e sam e proce sse s of tin n in g m ust be gon e
th rough . In a ll ca se s be for e th e b i t is use d t h e fa ce should
be wipe d a n d rubbed upon t h e t in pan , or dippe d in to th e
spiri ts. T h e b it can be ti n n ed in m an y di ffe r e n t ways.

A ve ry good plan is t o rub t h e n ose a fte r cle an in g on a

lum p of sal am m on i ac, wi th a little fi n e so lde r ; or , in ste ad
of usin g ki lled spir i ts, som e sa l amm on i ac dissolve d in

wa ter wi ll a nswe r th e purpose , an d th e face w i ll la st
lon ge r for zin c work ; or t h e b it may b e wholly tin n ed by
th e use of sa l amm on i a c an d solde r .

N o t i ce z—T h e r e ason why th e so lde r in g iron so r e adi ly
m e lts t h e solde r is on accoun t ofth e rfec t con tact be twe e n
t h e t w o m e ta ls . It is n ot ge n e r a y kn own tha t solde r
wi ll m e lt un de r a ny h ot iron , but un l e ss t h e iron (or o the r
m e ta l) i s pe rfe ctly fr e e from oxide , pe rfe ct con ta ct be twe en
t h e m e lte d so lde r a nd th e ir on ,

”

(w h ich is essen t ia l
, )

ca nn ot occur . Whe n prope rly cle an ed and co a te d with t in
(or so lde r ) t h e co ati n g pre ve n ts re oxida tion of th e m e tal
whi le hea tin g, a n d whe n so th e fluid m e ta l follows an d can

b e dir e cted by t h e too l ; the r e for e , do n o t l e t t h e iron be
m ade too h o t t o de stroy th e t in o r solde r a fte r i t h as be e n
o n ce de posi te d upon t h e fa ce of t h e iron , or coppe r b it .

Ho w t o So lde r Z inc , Iro n , B ra ss , Coppe r , G un
m e t a l, P e w t e r , & c .

C l e an th e iron or brass qui te br ight a n d fre e from
gr e ase , &c . , a s you did when tin n in g th e iron , a n d use

killed spiri ts . N ow g e t a coppe r -bi t , m ake i t h o t , fil e th e
fac e , an d dip i t s n ose in to t h e ki lled spir i ts of sa lts,

’

a nd touch t h e fa ce wi th som e fin e so lde r . Thi s will give
a tin n ed appe a ran ce to t h e face of t h e ir on . N ow ,

pain t
t h e pr epar ed iron with t h e ki lled spiri ts, a n d apply th e
so lde r in g-iron wi th so lde r to th e prepar ed iron, when it
Will be tin n e d, an d th e lo t wil l be so lde r ed or am a lgama ted
toge the r . U se a li ttle ln

‘

l l ed spiri ts to th e iron or

br a ss whe n solde r in g t h e lo t toge the r , vi z . , if th e work
doe s n o t r e adi ly t in .

Wo ode n To o ls , &c .

M a ndr e ls are m ade of so ft wood for m akin g pipe s
upon ,

a nd should be t h e le n gth of t h e pipe s requi re d,
a nd about gin . sm a lle r than t h e pipe s, e spe ci a lly large
size s . T h e m a n dre l m ust be a li ttle tape r in g, say from
1 -1 6in . to gin . in l oft . Trum pe t-m outh

, or waste -pipe
m andr e ls should be m ade th r e e tim e s a s large a t th e top
a s a t th e bot tom , wha te ve r le n gth the y ma y b e . Se e Figs .

3 30an d T h e usua l len gth is about 3ft . ; t e refor e a

ma n dr e l 3ft . lon g, l in . a t t h e bo ttom an d Sin . a t top, will
be call ed a l in . m an dr e l, be cause i t is for a l in . waste
pipe . T h e str a ig h t edg e is a pi e ce of we ll-se a son e d wood
of a n y r e quired le n gth, cor r e spon di n g with t h e le n gth of

pipe to be made , i ts edge be in g shot pe rfe ctly true .
Thi s

i s for tryin g th e e dge s of th e le ad whe n m akin g so il
pipe s, &c . T rap block [se e Fig . Thi s is a block of

wood l ft . 6in . by l ft . 3 in . by 3 in .
, wi th a 4 75m. hole a t 3 in .

fr om t h e on e e n d, an d a t about t h e ce n tr e of th e le n gth,
di shed l in . down , an d l in . a t t h e top. T h e block sh ould
have an iron rod through e a ch e n d t o kee p i t from
warpin g. Thi s block is ve ry han dy for solde rin g work
upo n , such as se rvice boxe s, &c . T h e cut t ing

-out kn ife

E
l e

ni
Fig . or lon g drawin g lm ife , is a lon g-han dl ed
e of say 3ft . , wi th a pie ce of sa sh-cord to pull i t wi th .

Thi s kn ife requir e s t w o to use i t , a n d i s em ployed to

cut up she e t lea d [se e Fig . A se t of sca le s a re in dis

pe n sa ble in th e plum ber ’
s shop ; they shoul d be constructe d

to we igh a t le ast 1 ton .

Dumm ie s a nd T in n ing Iro n .

Dumm ie s a r e m ade to alm ost e very con ce ivable shape , a s
sh ow n a t Fig s . 6 an d 7 ; a lso as shown a t F, G , H , I, J, Fig .

FIG . 6 .

187 a lso a t Fi g . 1 81 ; also a t B
,
182 ; in fact, dumm i e s are

too ls m ade a ccordin g t o t h e fan cy of th e le ad wo rke r , an d
ar e use d t o g e t th e de n ts out of soil-pipe s, e spe c ia lly when
be n din g th e la tte r . T h e be st pr oce ss ofm akin g them is

to take a pi ece of g in . o r l in . iron pipe of t h e le n gth
r equir ed—say 3ft .

—c le an o r fi l e on e e n d pe rfe ctly br ight
a n d fre e from gre a se or oil , an d t in t h e e n d of sam e as

follows : Dip th e br ight e nd of th e pipe in to th e kill ed

Fro . 7 .

spi r i ts ; m ake th e copper b it we ll h o t , drop a li ttle fin e
so lde r u n th e spiri te d par t of th e i r o n , and

a l l roun un til th e i r on pipe is th e sam e he a t as th e cOppe r
b i t , an d if h o t en ough an d sufficie n t spir its a n d so lde r are
use d, t h e pipe will be tin n ed. In a l l ca se s thi s will do for
solder in g m al l e able iron toge the r (of course br ass or le ad
will re quir e t o b e prope rly pre par e d, whi ch w i ll be spoken
of in turn ) . T h e iron pipe be in g thus tin n e d

, m ak e a

hole (with a r oun ded e n d) about t h e siz e of a h en ’
s

e g g in som e san d, a n d havin g a ladle full of m e lte d
le ad , r im i t roun d th e tin n e dg e n d, and th e dumm y is
com ple te , a n d m ay b e be n t a s r equi r ed . C a n e s for th e
han dle s ar e ofte n use d ; they shoul d b e n otched roun d an d
cem e n te d to th e lead wi th re sin an d br ickdust w h en th e le ad
is cool ing . Som e plum be rs trim the ir dumm i e s a s shown a t

F
,
Fig . 7, but in som e ca se s t h e dum m y wi ll be foun d

m ore use ful if le ft squar e a s shown a t Fig . 6, an d w i ll
b e n on e th e wor se if th e back a t D

,
Fig . 6 , is n ot roun de d

t oo m uch, as with a str a ight back you can stri ke up a den t
with gr e a te r ce r ta in ty .

Subs id ia ry T o o ls .

T h e Pmnp B ook—This is a rod offin . iron ,
3ft . to 5ft .

in le n gth, with a scr ew a t th e bottom [se e H , Fi g . 8
,
and

E
, Fig . 9] som e thin g like th e screw of a g iml e t), and a hookform ed w i t 1 in ch of th e bottom , and som etim e s without
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t h e screw, as shown a t th e dotte d lin e s, A B ,
Fig . 8 . This

hook is sim ply for hookin g up lon g in dle va lve s, such as

t h e val ve shown a t Fig . 587 , &c . A lso se e lon g spin dl e
va lve in P umpWork .] It a lso h a s a t th e o the r e n d a fla t
r oun d t op a t A ,

Fi g . 9, about 2111 . in di am e te r a n d i in .

thi ck, an d a g
’
fin . ho le or e ye le t

, B , 9in . fr om th e t op.

T h e pum p hook is use d for dr awi n g t h e cla cks fr om Jack
pum ps

,
a n d can be pur cha se d of any le ad m e r chan t [A lso

Se ttin g Sucke r -boxe s, in P um p Work, Vol

P U M P Hoox .

Fro . 8 . FIG . 9 .

Fire -pot or Devi l . Thi s is m ade ofvarious siz e s, a ccordin g
t o th e cla ss of work . For ordin a ry use i t may b e con
structed of i-in . she e t iron , about l Oin . r oun d an d mm.

de ep, wi th a gra te in t h e bo ttom
,
t h e ba r s ofwhi ch do n o t

e xce ed gin . apa rt. T h e fi r e -

po t should stan d upon thre e
le gs l ft . lon g, and should have tw o or thr e e 2in . hole s in
th e side s for th e ir ons, an d a n a rche d pie ce ofiron ove r th e
top to han g t h e po t upon . Va r ious kin ds of plum be rs’
stove s a re in t h e m arke t

, but n on e t o equa l t h e old
fashi on ed shape d De vi l .

’
A si e ve ofl in . m e sh an d a shove l

should be in t h e shop for t h e sa n d-work . T h e le ad cla ck
mould

, for ca stin g le ad pum p clacks
, ca n b e obta in ed a t th e

le ad m e r chan t’s . It is on ly a n iron b ox in t w o hal ve s,
with t h e pa tte rn s or m oulds of t h e cla cks . [Se e L e ad C lack
M oulds

, Fig . A se t of stocks a nd di es [se e my book on
Hot Wa te r an d G asWork] is in dispe n sable in t h e plum be r ’s
shop . T h e be st a r e t h e soli d cir cula r die s

,
whi ch cut in

quar te r t h e tim e ofothe r s . A fe w pun ch es for le a the r , of
var i ous size s, a re a lways han dy for cutti n g washe rs . Of
g as tong s, t h e old-fa shi on ed a r e by fa r t h e be st for work .

T h e tube cut te r should ha ve thr e e kn i ve s , a s th e a r e be tt e r
for cuttin g out a le n gth of iro n pipe . For 0
take t h e tw o fron t whe e ls out a nd work w ith on e .

pla n is less like ly t o spo il t h e cutte rs .

T h e Fo rc e P um p a nd A n a lo g o us Too ls .

T h e for ce -pmnp, Fi g . 10
, can be h ad a t t h e le ad m e r

chan t’s. Thi s is a li ttle ha nd-pum p
, m ade ofbra ss

,
wi th

a plun ge r o r piston workin g in a cyli n de r . T h e pum p h as

t w o sm a l l va lve s or clacks, whi ch shoul d b e ke pt fr e e fr om
gr i t or a n y o the r substan ce tha t will te n d t o ke e p them
ope n . T h e be st form of force -pump is tha t wi th a stuffi ng
box for th e plun ge r t o work thr ough . T h e conn e ction b e
twe e n t h e force -pum p a n d t h e pipe s r equir in g to be forced
is m ade wi th a n in di a -rubbe r o r le a the r pipe , a nd th e force
pum p pla ce d in a pail of cle a n wa te r , t h e con te n ts ofwhi ch
a r e r apidl y pum pe d in to t h e pipe . T h e force -cap [Fig .

—Thi s is a ve ry han dy li ttle a pa r a tus m ad e of in dia
rubbe r , in th e shape ofhalf a bad

,
wi th a han dle fixe d on

FIG . 10. FIG . 1 1 .

t h e to p to pre ss i t down wi th . It is use d t o unst op wa sh
ba sin s a n d sin ks, a s follows —Fill th e wa sh-basin w ith
wa te r, havin g take n th e plug out ; the n pla ce t h e force -cup
sideways in to t h e wa te r , t o in sur e th e cupfi ll ing w i th w a ter

and tha t n o a i r be un de r i ts dom e tur n i t whe n mule r th e
wa te r , a n d pla ce th e for ce -cup ove r th e hole , a n d briskly ,

pre ss t h e cup up a n d dow n un de r t h e wa te r , a nd n in e te e n
tim e s out of twe n ty th e pipe wi ll be cle ar e d .

T h e P lung e r
Is a pie ce of stout le a the r , 3 13m. in di am e te r , screwed on

th e e nd of a broom -sti ck, a n d is use d for fo r cin g wa te r
close ts whe n stopped . T h e m an n e r of emplo i t is to

bri skly up a n d down t h e close t ; n ot too or
,

othe rwise th e tr ap m ay b e spo ile d .

P lum b e r s ’

B a g .

This is best ma de out of a n e w pi e ce of be st B russe ls
carpe t, a s follows —Say tha t th e b a g is to b e of a g e n e ra l
size , n am e ly 1sin . de e p a n d l 6in . wide . Take a pie ce of

ca rpe t 3 4in . lon g for m aki n g t h e width, a nd 24in . wide
for m akin g th e le n gth . Fi r st tur n down th e t op e dge 3 in .

ove r on th e in side , an d w i th som e good carpe t thre a d se w

this edge we ll down ,
the n pla ce t h e ca rpe t edge s toge the r ,

th e figur e side of th e ca rpe t in side , so as to form t h e width
of th e b ag , an d se w this edge on e in ch in a n d wi th double
thr e ad ; a fte r thi s se w th e bo ttom likewi se a n d th e sen
is don e . N e xt g e t som e mi ddlin g stout ha lf- in ch le ad

p
ipe

to form four e ye le ts for th e co rd . T h e m e thod for g
th e le ad e ye le ts is by ta i tin g or fla n g in g t h e le ad ba ck .

The n bo r e a hole 45m. from t h e outside se am a n d m idway
thr ough th e de e p or 3in . se am ; cut t h e le a d pipe off so
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S h e e t -L e a d Ca st in g .

Fi ll th e po t be fore li ghtin g th e fi re ; th e he a t given ofi

from t h e m e ta l pa sse s am on gst t h e le ad a n d dri e s t h e sam e .

N e ve r put damp le ad in to t h e fluid m e tal , or you m ay fi n d

t h e con te n ts takin g W in gs un to themse lve s, a s th e le ad did
fr om a la rge po t which w a s be in g use d for pipe -la '

ng
whe n a mi schi e vous b oy thr ew a sn owba ll in to i t . ow ,

whilst th e le ad is ge ttin g h o t , l e t us e xam in e t h e fr am e

pr e viously re fe rre d to . A I, Fi g . 12, is t h e b e d, m ade wi th
a bout 25111 . or Sin . de al s, havin g a qua n tity of 3 -1 6in . hole s
3 m . apa rt bor e d in to them ; t h e be d is gene ra ll y about
l 2i t . t o 15ft . lon g an d about 5ft . to 6ft . wide , havin g a fa ll
o f 15m. t o 2in . in l 2i t . from he ad to foo t, A 6 t o A I [se e
e n gra vin g] . T h e stan d-up side s ar e t h e shafts, whi ch
should be kept qui te true a n d sm ooth, a lso prote cte d with
a sh e a th whe n n o t in use . A 4 i s th e “ he ad an ,

” be st
m ade of coppe r , a lthough ofte n m ade of iron . he ad
pan shoul d be m ade t o wo rk on hin ge s as a t 7 A 6 is t h e

tippin g-handl e
,
som e tim e s pul led upwi th a cra n e , o the r

t im e s with an iron b a r ; A l l is a str ip ofwood t o ke e p t h e
s an d up 1 2 t h e r e st-prop for he ad-pan ,

A 5 t h e sa n d-box ,

A S th e foo t-pan . In som e fr am e s w e have a
' “mi d-

pa n ,

”

whi ch i s
, of cour se , for shor t she e ts o r othe r ca stin gs ; but

with a ve ry little trouble you ca n take out on e of t h e bed

d e al s and shift th e foo t-pa n to an y pa r t you choose . T h e

he ight of t h e fram e va r i e s from 2ft . to 2ft . 6in . , but t h e

lowe r th e be tt e r , a s you can re a ch ove r to plan e m uch m ore
e asil y .

T h e Co a c h .

Thi s is on ly a kin d ofoblon g pot , shown a t W ,
Fi g . 12,

'

m ade to run on whee ls ; it must b e stron g e n ough to ca r

gya ton of le ad . Its use i s t o ca tch t h e surplus le ad w hi

m ay run in to th e foo t-pan an d t o tr uck i t ba ck to th e po t .

T h e Fr a m e Sa nd - B o x .

Thi s is shown a t A 5 , Fig . 1 2, a lso a t H
,
Fig . 1 3 . It

should b e a ir - tight, so a s to ke ep t h e san d a s
'

n e a r a s

po ssible t o t h e r ight dam pn e ss V, t h e plan e ,” made of
c oppe r , havin g a ve ry sm oo th face and t ur n ed up edges
r oun d th e oute r par t .

T h e S t r ik e .

This is ra the r an im portan t tool, m ade a s foll ows —Take
a piece of dry, soli d m ahoga n y about 18in . lon ge r than t h e
width of t h e fram e , a n d n o tch i t down ,

a s a t Z , to wi thin
l in . of t h e bottom of t h e fr am e ; m ake th e bo ttom par t a
li ttle roun ded, r oun d t h e e n ds for ha n dle s, a n d have som e

le a the r m uffs m ade t o slip ove r t h e e n ds in such a ma nn e r

t ha t th ey will r e adily take ofifor on wi th la ce s, in o rde r to
hold a pi e ce of le ad be twe e n t h e han dle and m uff, he re afte r
t o b e e xpla in ed. T h e n e xt r equi site s wi ll be a good shove l,
a n d a lso a si e ve of about 1-3 2” m e sh.

T h e S a nd .

T h e L ondon ir onfoun de rs’ san d is too close for th e work,
a nd a s the r e are diffe r e n t opin ion s about thi s , I ca n n o t do
be tter tha n give M r . G ra ham ’

s advice . Take comm on

w a shed Tham e s sa n d, whi ch i s ge n e r a lly pr e tty sha rp, a n d
m ix wi th i t a li tt le loam , so tha t i t sha ll bin d a ve ry li ttle .

I be li e ve in t h e H ighga te sa n d
,
be cause tha t which I use d

i n m y bra ss foun dry a t Kin g’
s C ro ss P a te n t Va lve Works

w a s of a fi n e loam y te xture but a s thi s is a m a tte r of e x

pe ri en ce m ore than a n ythi n g e lse , I sha ll le a ve i t for t h e

plum be r to do as be st h e ca n
, e spe cia lly a s san d is di ffe r e n t

in a l l quarte rs. Ir onfoun de r s say th e sa n d about L on don
i s ve ry i n di ffe re n t. It shoul d be , a s I ha ve sa id be for e ,
v ery sharp, wi th a li ttle loam t o bin d it ; ve ry fi n e ; be sifte d

through a si e ve of 1 -32 m e sh, and m ad e sufi cie n t ly dam
to cause i t t o bind in to a ba ll . It m ust a lso be w
accordi n g t o th e substa n ce of t h e le ad r equir ed. If too
w e t , t h e le ad won ’ t run ; i t br e aks . If t oo i t won ’ t
bin d ; i t br e a ks up a n d won ’ t e n am e l, a n d be rough
on th e sa n d side . N ext sift or spr e ad n o t m or e than on e

in ch thi ck of i t ove r th e be d of t h e fr am e wi th t h e str ike
a n d wi th th e muffs off. A fte r thi s wi th t h e bottom e dge
of th e strike a n d a cro ss th e fr am e , be gin a t t h e foo t of th e
t h e b ed a nd be a t th e san d down a s fi rm a n d e ve n a s you
possibly can a ll t h e w ay up th e fr am e . The n , a fte r th e
h e a tin g is com ple te d , whi ch is a t w o -han ded job , th e san d
m ust be skififed ; tha t is, a ga in be gin a t t h e foo t of th e
fram e

,
an d, wi th th e strike , str ike , or ra the r rub , th e san d

backwards an d forwards as though you we r e spre adin g
butte r on bre ad wi th a t w o -han dled kn ife . Thi s br in gs
t h e sa n d pe rfe ctly le ve l with th e sha fts . A fte r thi s is don e
take th e sm oo thi n g plan e [V,

Fig . 12] and thoroughl y
sm oo th t h e sa n d un ti l i t h as a face a s true a s a lin e a n d as

sm oo th a s e n am e l . Thi s is ca ll e d e n am e llin g
,
plan i shin g

,

pla n in g, &c . A li ttle touch on t h e plan e improve s i t s
worki n g. (N .B .

—T h e plan e s should be worked h ot by
di ppin g them in to th e po t occasion ally) . L e t t h e san d
fin ish a t th e foot ve ry shar p, so tha t th e exce ss le ad sha ll
le ave t h e she e t in sta n tly an d a llow i t to con tr act without
br e akin g. N e xt, t o pr epare th e str ike , l e t i t be cle an ed
from th e

“

sa n d a n d touch t h e bo ttom par t a l l ove r . T h e
m uffs a r e off a n d m ust be put on . If you wan t 7lb . lead,
fix a pi ece of41b . le ad un de r o r be twe e n t h e lea the r m uffs
a nd str ike . Thi s will r a ise up th e bo ttom of th e str ike
sufficie n t to give 7lb . For 6lb . use 3lb . Som e plum be rs
m ake i t a rul e to use th e pa ckin g or le ad on ly 21bs . lighte r
than tha t r equi red, but th e fi rst -nam ed th i ckn ess is my
e xpe ri e n ce in t h e m a tte r . This ve ry m uch de pe n ds upon
t h e le ad, if live ly or n ot . If t oo h o t , i t wil l run too fre e ly
an d bre ak th e m oul d or san d ; if too co ol

,
i t won ’t m ove . In

fact, thi s much depe n ds upon t h e day ; a lso th e kin d of
le ad

,
t h e sta te of t h e san d, an d t h e he lp you g e t , a nd is

onl y to be prope r ly don e by expe r ien ce an d pract ice . Don ’ t
for on e m om e n t thin k tha t i t is e asily a cquir ed . A co ld,
dull day, wi th win d blowin g

121
1

5
th e fr am e , is aga in st you.

A too h o t day is as b ad, a s i t 8 you to ke e p your stre n gth
up, and th e san d drie s to oquickly . T h e fin e da y is the ca sti n g
we a the r

,
e spe cia l
ly-t
im thin she e ts . You must have your

he a t a ccordin g to In e e d n o t say tha t, if too h o t , t h e lea d
w il l run in to th e foo t-pan wi thout t h e a id of th e str ike pr
n o t ice t o your se lf . T h e hea t is a cqui r ed by e xpe r ie n ce and
t h e a id of th e te sti n g-stick, a i e ce ofde a l wood l 5in . lon g
2in . squa r e , pushe d in to th e e ad

,
an d worke d about occa

si on al ly . Taki n g i t out , which is don e by holdi n g i t a t an

an gle of about 45 if t h e le ad just sticks or adhe r e s to i t ,
i t is just r ight . R em em be r t h e le ad must b e we ll stirr ed
up a n d ofon e un i form he a t, A fte r i t is in th e

.
he ad-pa n ,

if to o h o t
, you m ay stir i t with co ld

1
pl
um

b
e rs

’
ir on s. B e

ca re ful a n d ha ve e ve ry thin g in app e -pie orde r . When
r e ady, fill th e he ad-pan . If t h e she e t is t o we igh 5 cw t .

you will wan t a bout 15 cw t . ofh o t le ad . Whe n you thin k
i t i s a t a r ight he a t t ip i t ove r , a n d away it goe s down t h e
m ould

,
followed close ly up with t h e str ike , of cour se firm ly

pre ssed on t h e shafts . T h e tw o m e n m ust ke e p equa l pace
a n d n o t l e t th e le ad g e t behin d th e str ike t o g e t back le ad .

A l l t h e surplus le ad then run s in to th e foo t-pan , a n d the n
in to t h e co a ch .

T HE L am
’
s JU ST R IG HT . T IP —it i s go in g down

t h e fram e
, you a fte r i t wi th th e str ike , le avin g n o thin g be

hin d but just t h e r equir ed thickn e ss for your she e t ; t h e
surplus is in t h e foo t-pan , in to th e coach ; run t h e coa ch t o
th e po t , ba le back thi s surplus be fore se t ; all

’
s we ll and all
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e ye s an xiously lookin g upon t h e she e t . It be in g th e fi rst,
i t

’
s a good on e the n a s quickl y a s possible r ip or tr im off

t h e se lvage s—tha t is, t h e rough par ts offt h e side s an d en ds
r o ll i t up, a n d i t is r e ady fo r work. T h e table or fram e

h a s t o b e aga in m ade up, and so on , a ga in sift in g th e sa nd
e ve ry tim e , a n d cle a r in g t h e ste am hole s in t h e bed of t h e
fr am e , a fte r whi ch m ake up your m ould for an o the r she e t ;
r em em be r you have t o g e t off from fi ve t o six she e ts a day
for good work . A cr an e wi ll b e n e ce ssary fo r th i s am oun t
ofwork.

Ifby chan ce you can n ot g e t th e surplus le ad away fr om
your she e t just be fore i t con tra cts, di vide t h e she e t from
t h e surplus m ass by drawin g a kni fe a cross t h e sam e .

N . B . If th e bo ttom of t h e she e t is n ot foM ed in such a

m an n e r tha t t h e sur plus m e lted le ad ca n g e t away (tha t is
t o say, wi th th e san d le ft a s sha rp a s possible ) , t h e she e t on
con tr a ctin g will br e ak r ight a cross a n d fa ir in t w o ha lve s .

It is a plan t o fix a la th a little highe r tha n t h e san d
be twe e n th e sha fts ; the n t h e bo ttom e dge of t h e sa n d wil l
com e up sharp . In li eu of thi s t h e le ad m ust be w h i pe d

offwi th a sha rp dr awin g knife , whi ch wil l pre ve n t f
lin c

tur e . A le ad -worke r i s n o use a t thi s work un le ss h e ca n

run 3 lb . le ad whe n r e quir e d . M r . G raham showed m e Zlb .

le ad whi ch h e h ad run la te ly, a n d i t w a s a s sm oo th on bo th
side s as m i ll e d le ad . Of course th i s is extrao rdin a r ily thin
for e ast le ad, a n d r equi re s much practice .

L e a d S a s h We ig h t Ca st in g .

Fi g . 1 3 sho w s a box for ca stin g le ad sash we ights . It
is sim ply a box about 3ft . lon g, 8in . square a t t h e top
9in . square a t t h e bottom , a nd boun d r oun d w i th hoop

Fro . 13 Fm . 14 .

N e ithe r top n or bottom is r equir ed for this box . T w o
han dl e s are use ful for liftin g th e box whe n filled wi th sa n d .

g le ads fo r ships a r e a lso cast in bo xe s lik e thi s .

P A T T ER N S FOB . L e a n Sass WEIG HT s.
— [Fi g . Suppose

you wan t a we ight 2ft . long by 3 in . by 2in . ; a ll tha t is
wan te d is a wood pa tte rn m ade l ft . lon ge r than thi s size .

T h e pa tte r n should have a l i tt le tape r , say t in . in 3ft .

T h e e n d for th e cord should be 6in . ,
t a rin g up th e t w o

fla t side s as shown . T h e pa tte rn shoul be m a r ked off to
t h e le n gth of t h e r equir ed ca stin g a s shown w i th a lin e a l l

r oun d .

T HE G amm a —Take t h e ordin a ry san d, a s be for e de
c ribed, an d ha lf fi ll t h e b ox a s i t sta n ds sm a ll e n d up.

The n in t h e ce n tre of t h e san d fi x t h e pa tte rn so tha t t h e
par tin g or guage l i n e com e s just le ve l w i th th e t op of t h e

b ox . R am th e sa n d ha rd r oun d th e pa tte rn , a n d fill up
t h e box wi th sa n d, a n d

,
strike i t le ve l wi th t h e top. Just

t ap t h e patte rn a n d if a ll is r ight you ca n ge n tly Withdr aw

i t . If t h e sa n d is t oo dry i t wi ll fi ll up t h e m oul d aga in ;
if t oo w e t i t will stick t o t h e pa tte rn an d splutte r about
whe n th e le ad is pour e d in , which m ust b e don e slow l
A fte r t h e le ad is poure d l e t i t

,

coo l (takin g ca r e to fill up as

i t sh r inks) ; whe n t h e box is lifte d . th e san d a n d we ight
will fall out . Trim an d we igh ; a lso pun ch a roun d ho le
in th e thin or tape r in g e n d for t h e sa sh cord .

Thi s
is be st don e wi th a pi e ce of i in . or gin . g a s pipe whi le t h e
we ight is h o t . T h e we ights shoul d b e sm ooth a nd so

g
o

k
nd we ights a re ca st in th e sam e w ay a n d a lso in t h e

a s 8 .

FIG . 15 .

bottom flask . This is a ll tha t is wan ted, e xceptin g som e v

tim e s tw o boards , t h e e xa ct size of top an d bottom ; but
“

the se a r e n o t ofte n re qui r ed . A t Fi 16 t h e fla sk is
sho w n close d a nd. r e ady for pour in g .

'

g . 17 r epr e se n ts
t h e boxe s em pty, show in g t h e fille t D for t h e purpose of

FIG . 16 .

ke epin g t h e san d fr om slipping out . Supposin g tha t you
ha ve e ve ryt hin g r e ady, wi th som e ve ry loam y sa n d
in clin e d to clay, _put t h e t op bo ard on th e fla sk an d fill up
t h e top fla sk, i . e . , t h e on e wi th th e pe gs on (of cour se

bo ttom upwa rds) , the n stri ke th e san d le ve l wi th th e pe gs
a n d flask . N e xt be d th e pa tte r n just ha lf-w ay in to th e
sa n d, o r in such a m a n n e r tha t i t wi ll e asil le ave th e san d .

The n wi th a ve ry sm a ll trowe l, or o the r ha n dy tool, such

L e a d Ca st in g i n Fla sks .

It is n o t a t a ll un comm on in la rge coun try shops for t h e
le ad worke r to ca st le ad in a ll sorts of shape s, such a s li ft
we ights, orn am e n ts, blocks, ta il pi e ce s, lugs, o ld-fa shion e d .

a str aga ls, &c .

, which ca n on ly b e don e in fla sks . It is t h e
pra cti ce in L on don to se n d such work to th e bra ss foun de r ’

s
,

be cause t h e L on don plum be r a s a rul e cann ot do i t , or h a s ,

n o t t h e facili ty for do in g i t , a lthough ve ry sim ple work.

This is on e r e ason why I pr e fe r t h e coun try plum be r if h e
is a profici en t w orkma n .

T HE FL asx .
—Fi g 15 i s a box , in tw o hal ve s, wi th

dowe ls in li eu of whi ch e ight pie ce s of wood
wi ll a nswe r , if n ai led on th e t w o e n ds an d side s so tha t t h e
t op pa rt can be li fte d off an d on wi thout di st urbin g t h e
pa tte rn s . The r e are four ha n dle s a s a t B B

,
for liftin g

apart, &c . T h e ha n dl e s should be fixed so tha t you ca n

lift th e t op wi th t h e fin ge r s, t h e t w o pr e ssi ng t h e
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a s a sm a ll lim p putty kn i fe
, pe n or po cke t kn ife , fi l l up th e

space a ll r oun d th e pa tte rn wi th san d. N ext g e t som e ve ry
fi n e poun ded soft dry r ed bri ck dust an d t ie i t up i n a

FIG . 1 7 .

c an vas b a g . Shake t h e b a g a l l ove r th e sm ooth sur fa ce of
t h e san d in th e t op fla sk (this is ca lle d “ pa r ti n g ”

san d) .
P ut on t h e bottom fla sk a n d sift som e sa n d ove r t h e pa tte rn ,
a n d fill up t h e bo ttom fla sk, we ll r amm in g t h e sa n d dow n
qui te ha rd . A fte r thi sput a boa rd ove r th e san d a n d fla sk,
a n d tur n t h e fla sk ove r . The n li ft off t h e t op fla sk a n d

t h e san d wi ll pa rt if sufficie n t pa rt in g san d h a s be e n used .

T h e t op fla sk m ust n o t b e sn atche d off, but take n off ve ry
ste adily, tappin g i t he r e a n d the r e r ound t h e side s, whi ch
loose n s t h e san d a roun d t h e pa tte rn . If your san d will
n ot bin d sufficie n tly t o b e lifte d up, work a la th or t w o a cr oss
t h e fla sk . H avi n g take n t h e t op fla sk off, m ake t h e san d
good r oun d t h e side s of t h e pa tt e rn w i th t h e kn i fe , or

o the r tool . N ow you kn ow tha t t h e sa n d is solid unde r th e
pa t t er n . P ut som e m or e pa r tin g san d on aga in ,

a n d on

t h e t op fla sk the n sift som e m or e fi n e san d ove r pa tte rn ,

we ll r am t h e sa n d with a tinm an
’
s m a lle t in to t h e top

fla sk, e spe cia lly r oun d t h e fille t D,
Fig . 1 7 ; tre ad i t

down a s ha rd a s you can . N ow
,
with a lon g tur n -

pin

m ake t h e pour in g-hole E ,
Fig . 16, which t ouche s t h e

pa tte rn . M ake a lso t h e a ir hole G . Str ike th e sa n d le ve l
with t h e side s of t h e flask, t ap th e side s ge n tly a ll r oun d
i n orde r t o loose t h e pa tte rn , the n lift t h e t op fla sk
C le a r out t h e bo tt om of t h e pour in g-hole with a sm a ll
pe nkn ife , an d with a sha rp br adawl pick th e pa tt e rn out

of t h e san d in bottom fla sk . Then m ake up t h e e dge s
if a t a ll br oke n , t e . ,

r oun d whe r e t h e pa tte r n w a s

embedded . Se e tha t n o loose san d i s on t h e fa ce of t h e

m ould
, or tha t an ythi n g looks wron g ; the n li ft on th e t op

m ould an d fix th e board so tha t i t w il l ke ep t h e sa n d from
floa tin g . It i s a good plan t o we ight i t down . N ext g e t
t h e m e ta l an d pour

,
but do n o t m ake i t t oo h o t . Don

’t
forge t t o m ake tw o pour in g hole s, on e for t h e e xit of t h e
a ir , whi ch should b e a t t h e highe st po in t . It is qui te as

we ll t o l e t t h e work dry , if tim e will a llow
,
be for e puttin g

t h e fla sks toge the r . A fte r you have run th e m e tal on

can br e ak up th e m oul d a n d take out t h e ca stin gs b e or e

i t ge ts t oo co ld
, an d by dippin g i t in to wa te r th e sa n d will

le ave i t qui te br ight . (N .B .
—T h e san d m ust n o t b e t oo

w e t , on ly just so tha t i t will bin d in a ba ll
,
he n ce t h e

r e ason for i t be in g loam y) .

P lum b o bs a n d M oulds —[Fi g .

The se a re ca st in soft brick
,
B a th, or o the r so ft ston e

m oul ds, whi ch a r e m ade in t w o ha lve s, havin g a pie ce of
coppe r wir e through th e ce n tr e for form in g t h e strin g-hole .

A fte r run n in g th e le ad t h e plum b ob is take n out of t h e
m oul d h o t , a n d t h e wir e dr awn out with m a in force .

P la ste r m oulds a r e m ade . I
“

always cast m y plum b obs in
sm a ll flasks , thr e e or four toge the r . I have a doze n in on e

m ould whe n ca stin g for shops . I use wood pa tte rn s on a

r od of ir on . T h e pr ope r m e thod of str ikin g a plum bob is
shown a t Fig . 1 8 . Dr aw a ri ght lin e A B 2 in . lon g ope n
t h e compa sse s an d fr om t h e po in t C dr aw a ha lf cir cle to out
li n e a t A B ; th e n put th e on e po in t of th e com pa sse s on

t h e poin t A a n d Ope n com passe s t o B an d st rik e lin e B D.

The n strike t h e li n e E A fr om t h e po in t B .

FIG . 1 8.

L e a d - h e a de d N a ils .

Fi g . 19 i s a le ad-he aded n a il ; i t is m ade
th e he ad A in to a la dle full of n e a rly se ttin g
n a il is dippe d in thr e e or four tim e s run n in g

, un ti l
you g e t sufficie n t le a d t o cli n g to t h e he ad . If you

wan t them ve ry r oun d
,
ke e p tur ni n g th e n ai l roun d,

a nd in diffe r e n t di r e ction s, whe n t h e m e tal is h o t . They
a r e use d t o n a il on hip r idge s, fla sh in g s, a n d roun d
sin ks, &c . B y dippin g th e

n a il an d sudde nl y r a isin g i t th e
un de r side ism ade con e shaped,
but if you dip i t in to n e a r ly
cold le ad a n d turn it r oun d,
the n sudde nl y '

r a i se i t t o a

horizon ta l po si tion a t t h e

sam e tim e ke ep i t on t h e

tur n , t h e he ad will b efla t te r .

Se e P a rr P hil lips’ pa te n tfor
sam e .

N A IL

FIG . 19.

Windo w L e a d M a c h in e s a nd Tur n ing Windo w
L e a d .

Fig . 2 1 is an e le va tion of t h e old glazie r ’s vice , whi ch I
have groun d away a t whe n a boy for we e ks toge ther .

A A ar e th e fram e s ; B B B , axle s ; C C, t h e t w o cuttin g
whe e ls wi th m i lled e dge s ki ln . di am e te r , an d t h e sam e

thi ckn e ss a s th e gla ss to b e use d . T h e whe e ls a r e fitte d
upon t h e axle s so as t o work in be twe en tw o ca se -ha r de n ed
che eks D D . T h e whe e ls should n o t e xce e d l - l Oth of an

in ch apar t from e ach o the r . T h e spin dl e s ar e conn e cted
by t h e co gwhe e ls E E .

A sm a lle r m a chi n e is shown a t Fig . 22 ; i t is m ade
by M e ssr s. Sha rr a tt N e w t h . Thi s i llustr a ti on give s
a vi ew of t h e le ad pa ssin g t h e m a chin e ; a lso a good
vi ew of th e che eks, but doe s n o t show t h e cutte r s or

whe e ls, whi ch ar e
,
howe ve r , e xa ctly as in th e old ma chine

a t A , B ,
C a nd E,

Fi g . 2 1 .

Windo w L e a d .

T h e m oul d for ca stin g t h e
calm e s in is shown a t Fi g . 20.

It is about 1 2in . lon g, 4in .

wide
,
by 2in . thi ck, t e . , e a ch

side l in . ,
wi th groove s

n e a rly t h e shape of th e

win dow le ad . Thi s m ould h as
a han dle for closin g i t . T h e

le ad is pour ed in
,
we ll h o t ,

a t th e e n d Opposi te th e hin ge .

It works be st, a s a ll othe r
m oul ds do , whe n we ll he a ted .
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Fl o .

Windo w L e a d .

Fig . 23 gi ve s th e shape : of th e diffe re n t sized calm e s .

T h e
c>

t op r ow shows them in section . T h e on e on t h e

e xtr em e le ft is for ban ds, whi ch
'

1s a s good a s out thr ough
wi th th e cutte r ; a ll tha t re wan te d i s just t o star t i t with a

kn ife and ri p i t apart. This patte r n
J
i s a lso used for fr e t

FIG .

‘

21 .

Ofcour se th e cutte r s a re n o t fitte d qui to so close
fr e twork le ad is wan te d . T h e ge n e r a l le ad is

tha t gi ve n a t th e se co n d a n d thi rd figur e s from e xtr em e le ft .
H avin g ca st suffici e n t ca lm e s

,
pa r t an d tr im them . Take

a good sharp kn ife an d cut t h e on e e n dfla t (calle d poin t
then othe r o il i n be twe e n th e

20.

cutte rs an d tu rn th e ha n dl e—n ot t oo fast, howe ve r , or th e
wil l n ot work . T oo much o il is also

T I I I I I

FIG . 23 .

fin ge r an d thum b and rub ove r th e le ad—n ot too much ;
t hen put th e sha rpen ed en d of th e calm e in be twe en th e

agai n st i t . If your vice is in good orde r you have a
splendid ca lm e of le ad, whi ch must be kept in a long box,
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say 6ft . long, with pa rti ti ons for th e diffe re n t siz e s, an d an

a ir -tight li d. T h e box is qui te a s we ll if pa in ted bla ck, a s
th e ht should be kept away from th e ca lm e s.

N .
—Som e tim e s

“
ca lm s

”
is spe lt “

cam e , a s in t h e
U n i te d Sta te s, a nd in N utt a ll

’

s Diction ary
, and in som e

parts ofEngla n d, carm .

”

W in dow le ad is som e tim e s pr essed ; but i t cann ot be
m a de so fin e an d light. It is stout a n d clum sy

, and in
workin g i t bre aks m ore glass tha n i t is wor th . In fa ct

, i t
is ofn o use a longsi de of vice le ad for workin g. [For a

con tin ua tion ofthis, se e L e ad L ight G lazin g ]

L e a d P um p B a r r e l Ca st ing .

T h e barre l is ca st in a m ould som e thin g lik e
o rigin al pipe -m ould, t h e ma n dre l be in g pulle d out by a

crane or othe r m e ans
.

This m an dre l should have li ttle or

n o tape r , whi ch, of course , m ake s i t ve ry difficult t o dr aw.

T h e spout or n ozzle is a lso cast as th e barre l . T h e head is
ca st in a squa r e m oul d, havin g a cor e in th e ce n tr e ; som e
tim e s t h e fron t side i s m ade loose . T h e hea d should be
ca st wi th a hole for th e ba rr e l t o com e through

, and a lso a

hole in th e fron t fo r t h e spout . Som e tim% t h e ba rr e l h as
be ads, or m ouldin gs, or a str aga ls, cast on . M or e wil l b e
sa id he re afte r on le ad pum ps whe n w e com e t o m ake them
up. C are must be take n t o ha ve sufli cien t tape r for th e
sucke r -box . [For makin g up pum ps, se e my work on

P um p-Work, Wa te r Supply, Ho t Wa te r and G as
Fi ttin g, &c . ]

L e a d C la c ks .

The se clacks are ca st in a tw o -sided mould [se e Fig s.

24 , 25, C is th e clack ; r ive t is t h e par t whi ch holds th e
clack upon th e le a the r . T h e m e thod ofcastin g the se clacks

FIG . 24 .

will be re adily se e n by r e fe re n ce to Fig . 24 . E and E
th e tw o side s oft h e clack m ould place d toge the r , havin g a

clack ca st the r e in . T o ca st this cla ck, m ak e th e m ould h ot ,
a nd place th e side s a s shown . P our in th e le ad, a n d as soon as

i t is se t turn t h e cla ck out , an d fill up th e m ould a ga in a nd
a ga in , un ti l you have th e requi r e d qua n ti ty . Ha vin g shown
you th e cla ck m oul d

, I wi ll e xpla in an othe r m e thod of

ca stin g th e le ad cla ck whe n you h ave n o m ould . Have a

Fro . 25 .

dr ewi n th e sucke r , as will be he rea fte r e xpla in ed .

25 is a

24 .

-siz e d e leva tion of th e clack ca st m th e 111

FIG . 26 .

L e a d P ipe M oulds .

The re is scarce ly a n y r e ason in this a g e
to provide le ad-pipe m oulds

,
dr aw ben che s, e tc . ,

pipe castin g is n e ar ly don e away w i th ; al though m a n y
W i ll be in te re st e d, and a ll should lm ow h ow w e used to
m ake our le ad pipe s, e spe cia lly ifcast upon our be am -e n ds,
abroad or othe rwise . M oulds are m ade of va r ious shape s ;
t h e first in En glan d w as in ve n te d by R obe rt B rooke about
1539, and ve ry much used by P e te r M ori ce , th e L on don
B r idge Wa te rworks e n gin e e r , 1582 . Som e slight im pr ove
m e n ts we r e m ade in le ad-pipe castin g in t h e ye ar 1620, for
t h e N e w R ive r C om pa n y’

s e n gi n e e r (or r a the r th e prom ote r
ofth e N e w R ive r C om any) , M r . M ydde l ton , a fte rwa rds Sir
Hugh M ydde l ton . e B rock m oul dfor castin g le ad pipe s
is m ade in t w o hal ve s, from l ft . 611 1 . to 3ft . in len gth,
havin g a mandr e l or “

core ,
”
as i t is ca lled, inside fo r t h e

le ad t o run roun d, an d place d in such a m ann e r tha t th e
sam e can b e e asilywi thdr awn . This core should be a li ttle
tape r in g, about 1 -16 of an in ch in t h e foo t, and then a

ve ry slight t ap on th e e nd with th e s la cker (a m a lle t or

hamme r ) , suffi ce s to sla ck i t . T h e en ds of t h e m a ndr e l
always proj ect through th e e n ds of th e m oul d about 2in .

T h e m an dr e l r e ce ive s t h e t ap, or sla ckin g blow,
with t h e

sla cke r be fore th e m ould is ope n ed . T h e m ould shoul d be
m ade we l l h ot , about equa l to boilin g wa te r , a nd the n
placed in a pe rpe n dicula r position , whe n th e le ad is pour e d.

This ca sts pipe s in short lengths on ly. A fte r th e cast
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t w o pie ce s of pipe be com e un i te d . T h e gr e a te st ca r e

should b e take n t o pr ope r ly cle an t h e e n ds of t h e pipe , a n d
we ll “ touch ” them in side and out be for e runn in g th e le ad .

T h e Fr e nc h P ipe M o uld . _

Thi s is on ly th e join t m oul d m ade lon g e n ough to m ake
t h e jo in t an d a pie ce of pipe a t on e tim e , a s follows : T h e
m ould is sim i lar to tha t a lr e ady de scr ibe d, t h e di ffe r e n ce
be in g tha t i t is used horizon ta lly in ste ad of upr ight, a nd

a s quickly a s possible , which g ive s con tin uous l e n of

pipe . T h e w ay t o g e t t h e fir st ladle ful of r ed h o t e ad, is

t o pla ce th e la dle in th e fi r e , an d dip t h e le ad whil st in thi s
sta te . T h e sta n d-up pour in g bur rs m ust n ot be cut off

un le ss the y ar e afte rwards so lde red up, or the y w ill le ak ,
owin g t o th e con tra ction of t h e le ad, whi ch le ave s a sm al l
hole in th e cen tre .

This kin d of le ad pipe m akin g I worke d a t a s la te a s t h e

ye a r 1862, a lthough pr e sse d pipe w a s the n much in

vogue .

Dra w b e nc h o r Fr a m e

g
ayoll e

’
s dr awbe n ch, al so kn own as Wilkinson ’

s
o

P a te n t
'

pe Fr am e ) .
— T h e dr awbe n ch is shown a t Fi g s . 27

an d 28 .
Thi s m a chi n e is e xa ctly sim i la r in shape , e tc . t o

t h e wi r e drawbe n ch, an d al so t h e ben ch fo r m akin g zin c
tube s for be ll-wir e s, e tc . It cam e in to ge n e r a l use about
1800. W ith thi s table or fram e origin a te d th e te rm

FIG . 27 .

Fro .

with a co re coul d n ot be kn ocke d out
,
but h a s

t o be dr awn out wi th a w i n ch an d cha in . M ake t h e co r e

a n d m oul d we ll h o t , an d whe n t h e pipe is t o b e ca st, t h e
le a d i s pour ed in a t t h e on e e n d, ca lle d t h e “

ca stin g e n d.

”

You can a lso pour in a t t h e othe r en d, o r , a s is o fte n t h e

ca se
,
tw o m e n ca n pour a t t h e sam e tim e . A s so on as t h e

pip
e is ca st, t h e m an dr e l shoul d be dr a w n out be fore t h e

ad shr in ks t oo tightly r oun d i t (of course t h e m an dre l
m ust b e we ll th e pipe should the n b e take n
out of th e m oul d whi lst h o t , a nd again plac ed in t h e

ca stin g e n d, say 3 in . ; the n pla ce th e sm all e n d of t h e

m a n dr e l in to th e sam e
,
a n d l ay t h e o the r par t of t h e m a n

dr e l in to t h e m ould . Shut up t h e m ould close , wi th t h e

ha sps whi ch hold i t firm l y to ge the r , a n d pour t h e fi rst
ladle ful , r ed-h ot , in to th e ca sti n g e n d, an d fill up th e m ould

le n g ths” of pipe , be cause i t can onl draw a len g th of

pipe t h e le n gth of t h e fram e . A len g th gr in " ih . ,

a nd l in . is n ow lm ow n t o be 15ft . lon g ; in . , 1 in . ,

a n d 2in . , is l 2ft . lon g . O the r lar ge r siz e s ar e m ade in l oft .

len gths. This te rm is used t o thi s day . Four len gths
m ake on e “

coil .” T h e le ad is ca st in m oulds a s in B ro ok ’
s

proce ss , but much stoute r ; in fact, about e ight tim e s th e

thickn e ss of B rook
’
s pipe . T h e m an dr e l or

“ tr eble t, ”
which i s of ste e l a n d tape rin g, is r equi r e d t o be lon ge r
tha n B rook ’

s
,
a n d in ste ad ofpouri n g th e le ad in a n upr ight

posi tion ,
i t is pour ed wi th t h e m ould place d oblique ly, a nd

th e le ad is poure d in a t th e bo ttom , so tha t i t tr ave ls
up

-hi ll . This i s t h e m ost cur ious a r t of t h e work t o th e
n on -pro fe ssion a l le ad worke r ; but th e le a d-worke r run s
h is le ad in h o t m oul ds, an d in th is m a n n e r , h e will n e ve r

C
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g e t spon gy, som e tim e s ca lle d “
ro tten , broke n , or crysta l

l iz ed lead . T h e “di es
,

”
or a s the y a re ca lled in t h e we st

of En glan d, “whi r tle s,” B B ,
Fi g . 28 , ar e m ade of ste e l,

pe r
fora te d a n d ta pe r in g, of var ious size s . They ar e fixed
a be am or holde r a t th e foo t, o r som e tim e s a li ttle w ay

up th e be n ch, in such a m an n e r th a t the y ca n e a sily be
take n in a n d out . Of cour se the y m ust be fixed ve ry
firml y . On t h e sma ll e n d of th e m an dr e l D should b e
form ed a sm all hook-he ad— [se e Figs . 27 a n d 28 (e xactly
t h e shape of th e he aded pin whi ch fo rm s pa rt 0 a swive l)
to e n able th e sli t-hook E [Fig . 27] t o ca tch hold of th e

m an dre l F. T h e lead is the n dr awn with com poun d powe r ,
cr ab ge ar in g, or othe rwise , thr ough a N o . 1 whi rtle ;
the n through N os . 2 , 3 , 4 , 5 , 6, a n d 7 , un til th e r e quir ed

~

substan ce i s obta in e d, occa sion a lly a n n e alin g i t if re

qui r e d. A t Fig . 27 t h e m o tive for ce is ga in e d by a cog
whe e l an d pini on G H , tur n e d by t h e win ce T. T h e die s
ar e shown in se cti on a t Fig . 28 . Som e tim e s whe e ls ar e

use d inste ad of whi r tle s. The se r e sem ble thr e e pul ley
whe e ls workin g tog e the r , so a s t o form a di e . The y do
t h e work much m ore e a sily, but n o t n e a r ly so we ll . G ood
dr awn pipe s should b e of a n equa l thi ckn e ss thr oughout,
an d fr e e from a ny scra tche s or m a rks w ha te ve r , and have
th e usual toughn e ss of le ad .

T h e L e a d-P ipe P r e ss .

Thi s is an im provem e n t upon a ll th e be fore -re ci ted
m e thods . It i s adapted t o m ake pipe s to an y gauge ,
le n gth, an d qua li ty . T h e P ipe P r e ss h as un de rgon e m an y
a lte r a tion s, but th e fir st pr in ciple is Fig . 29 is

a se cti on al e le va tion of t h e or igin a l of B ram ah .

I cann ot do be tte r t o th e old

FIG . 29 .

o rigin a l spe cification ofB rama h’
s pa te n t of 1797 . I

a lso re fe r m y r e ade rs t o t h e o ri gin a l spe c ifica tion ofThom a s

B ur r , H ague , Elli s a n d B ur r , Han so n an d H an son , J ohn
R an d, N ewton , G ardi n e r .We em , an d o the rs, so tha t if they
should g e t wi th any stran ge pre ss they will n o t b e lost .

PR ESSES .

B uM
’

s P ipe P r e ss .

We will take B r am ah , w h o , in hi s wri tte n specifica tion of
1 797 , de scribe s a m achin e , as he says, sho w in g a n ew m et hod
ofm akin g tube s of le ad or othe r so ft m e ta l of a ll dim en si on s ,
and of a n give n le n gth wha te ve r

,
W i thout jo in ts . Thi s is

pe rform by a pr oce ss of pum pin g o r forcin g le ad, &c . , in
i t s liqui d sta te , through m e ta l m oul ds, by which tube s of
any give n shape or size m ay be m ade wi th gre a t e xpediti on
a n d pe rfe ct a ccur a cy . H e forms a kin d ofpo t [A , Fig .

in t h e ce n tr e ofwhi ch is fixed a cylin de r ofir on
,
B

,
wi th a

piston , C, fitted in to i t . Whe n t h e la tte r is pre ssed down
with con side r able for ce i t im pe ls th e le ad thr ough an

a e r tur e or die , D , fi xed in th e side of th e pum p and po t .

hi s di e is equa l in size to t h e outside dim e n si on s of t h e
tube in te n de d to b e m ade . In t h e e nd of t h e m ould tube
o r die n e xt to th e pot an d pum p is fixed a cross or bridge ,
E , in to t h e cen tr e of w h ich is fi xed a m a ndre l

,
G
,
or cylin

dr ica l b ar of ir on or ste e l, turn ed pe rfe ctly true , and of t h e

diam e te r e qua l t o t h e in side or bo r e of t h e ipe , H , t o b e

m ade . T h e di e or m ould an d th e cylin dr ic b ar m ust b e
in a sm a ll de gr e e dim in ish in g in diam e te r toward th e

e xte rn a l e n d, whi ch e xtr em i ty
e n d of t h e m ould or the r e about . Of course the re must be
sufficie n t Ope n in g in th e cr oss or br idge and th e di e t o

a llow th e le ad to flow . A t I is shown a porti on of t h e

le ve r by whi ch th e piston i s for ced down . In this w a any
len gth or size of pipe can b e m ade pe rfe ctly soun an d

w i thout a sin gle join t.

A bout twe n ty -thr e e ye ars a fte r B ram ah cam e M r .

Thom as B urr , w h o cla im e d th e r ight of m akin g pipe s
of le ad or o the r sui table m e ta l by pr e ssin g i t or forcin g
t h e m e ta l in a sol id sta te thr ough a n ape r tur e of th e form
r equir ed ; n ot by dr awin g or r ol ling i t , as is th e pr e se n t
pr actice . H e says tha t h i s m a chin e ry for maki n g pipe
con sists of a str on g ir on cylin de r or barr e l, true W i t

par a lle l side s, for a piston to work in , ope n a t on e e n d, an

close d a t t h e othe r e n d, e xcept a hole be in g le ft in th

ce n tr e to adm i t t h e pipe t o pa ss thr ough . In to th is hole i
fixe d a washe r or thim ble , th e hole th r ough whi ch i s t h
e xa ct size of th e outside of th e pipe in te n ded to be m ade



https://www.forgottenbooks.com/join


3 6 L EAD-P IPE P R ESSES.

such a m ann er that h e ca n fi l l on e whi lst th e othe r is be in g
pr e sse d . H e cla ims t h e a dvan ta ge of t h e m e n be ing a t

work durin g t h e tim e th e le ad is solidi fyin g, or r a the r , to
use h is ow n words, hi s m e n a r e busily e n gaged pr e ssin g a

cha rge whi lst a n othe r is coolin g . T h e m e n , w h o e vide n tly
thor oug hly un de r sto od the ir work, pr e sse d on e cha rge
whi lst I e xam in ed i t , a n d t h e opera tion on ly occupi ed
them m in ute s . Though on ly m inute s

,
thi s goin g on

con tinua lly is a gr e a t sa vin g . h e pipe w as prope r ly
worke d, a nd e ve rythin g in fir st -cla ss style , a n d I con side r DIA M ET EI}

OF B ORE WEIG HT OF L EN G T H

tha t M r . C la rk’

s n e w pr e ss is th e be st save on e whi ch I 1“IM HES ' 01” 15 FEET '

have se e n . I shoul d he r e r em a rk tha t I w as surpr ise d to
se e th e g re a t improvem e n t in thi s fi rm sin ce I last e xam i n ed
i t in 1867 . M r . Clark him se lf showe d m e ove r
wor th of pig -le ad whi ch h e h ad obta in ed from dr oss, &c .

Of cour se h e h a s on the se works r eve rbe ra tory furn a ce s ,

r ollin g-m il ls, four or fi ve pr e sse s, and th e be st ma chi n e ry I
e ve r sa w in a le ad works.

O t h e r Us e s o f t h e P r e ss .

Afte r givin g t h e particular s of t h e pipe pr e ss, I m ay he r e
r em a rk tha t th e sam e appara tus i s em ployed to m ake
squar e a n d o the r shape d pipe s ; an d a lso so lid rods of le ad
for car tr idge s, le ad wir e , a n d for form in gdiffe r e n tly-shape d
astr a ga ls, wi n dow-ba n ds, a n d th e ba rs for m akin g
ca lm e s an d m a n y o the r purpo se s .

1 5 FEET L EN G THS.

T h e A ut h o r
’

s o w n P r e s s .

[Se e Fig . 30
,
page

I cann ot pass on without givin g m y r e ade r a vi ew of th e
sim ple an d ve ry effe ctive pr e ss in ve n te d by m yse lf . T h e

dr awin g r equi r e s but ve ry li ttle expla n a tion . Fig .

shows Davie s’

Im prove d L e a d P ipe P r e ss .

” T h e pipe A

i s conn e cte d to a powe rful pum p, say 25 ton s t o t h e squa r e
in ch . Thi s pipe con veys wa te r in to t h e wa te r cylin de r B ,

a n d forc e s t h e piston 0down in to th e cylin de r fo r le ad D ,

whe n th e le ad be com e s com pr e sse d an d is squi r te d out a t

t h e bottom be twe e n t h e di e E an d t h e m a n dr e l G in th e 12 FEET L EN G T ES.

shape of le ad pipe H . T h e di e ca n b e e a sily r em ove d for a
sm a lle r or la rge r on e , or for a n y othe r kin d of di e . Whe n DIA M ET ER o r B oa s WEIG HT o r L a s e r s Su m FOR A C onv en t

t h e le ad is a ll pr e ssed out
,
t h e wa te r is pum pe d out of t h e IN IN C HES». OF 1 2 FEET . OF WA T ER m FEET

wa te r cylin de r a n d t h e piston r ise s. A sm a ll pipe i s a lso
fitte d be twe e n t h e cup- le a the rs

,
L L , whi ch supplie s wa te r

t o t h e t0p cup
- le a the r , a n d whi ch force s t h e r am upwa rds

in to th e cylin de r B . Then fill t h e le ad cylin de r a n d aga in
pr e ss out . Thi s le ad cylin de r i s kept h o t by ste am a n d

co n de nse d wa te r fr om t h e bo ile r which pa sse s r oun d i t a t
I I

, a n d is a lso on e of my im provem en ts . It a lso quickly
solidifie s th e le ad, so tha t n o tim e i s lost in wa itin g be for e
pr e ssin g t h e cha rge . T h e pipe s a s the y a r e pr e sse d a r e

r ol le d up r oun d a drum in 60ft . co ils or bun dl e s .

A t K K a r e t h e fla n ge s for fixi n g L L L L a r e

le a the r cups ; M M t h e che eks or lugs of t h e pr e ss, with
sta n din g a str a in of 300tons , which is a t tim m put on this
pr e ss ; a n d a t N i s shown a plan of t h e m an dr e l take n a t X .

This pre ss can be m ade t o work e ithe r w ay up. [For L e adpr e sse s t o pr e ss up be n t le ad pipe , such a s so il-pipe be nds
a nd (Ii -tr aps

, se e Fig .

Ta b le of L e n g t h s , We ig h t , a nd Wo r k ing St r e ng t h

of L e a d P ipe .

L e ad pipe , a s a l l o the r m a te ri a ls, varie s a ccordin g to t h e
qua li ty, for in sta n ce a ha rd , te n a cious m e ta l wi ll, we ightfo r
we ight, sta n d a gr e a te r pr e ssur e t o t h e squar e in ch tha n a DIA M ET ER WEIG HT S m L s r mr us or 10
soft on e , a nd on this a ccoun t the r e is n o r e li able the ory '

Ig
F

IE
O R E m r m L s s.

whe r eby t h e a ctua l str e n gth of le ad pipe s m ay b e de te r 2 3
11 153 .

36 70 84 96 1 1° 1 30 h 5 1 t f
m i n ed . This table is take n fr om a ctua l expe r ie n ce , a n d 42 60 80100 1 15 1 201 30“(i

f

(fix-013
8

35
8

m?
n o t worke d out the or e ti cally . For pum p wo rk, a n d fo r 35

”
56 901 1 2 1 20 1 30 1 50 160 180 (From 11 2 for

pipe s havin g va lve s closin g sudde nl y, t h e we ights should 4" 56 70 82
1 12 140 1 501 7° 200 (From 140fo r

b e ha lf a s much a ga in t o t h e le n gt hs ofpipe , so a s t o a llow
1 70 £2£2$5733200220 g}?$0,1 42,2efor th e r e gur gi ta ti on . 300(For pumps) .





88 R OL L IN G

Son . P rr s s a r e pre sse d from 5 t o l Olbs . to th e foo t supe r . ,

a nd t o th e followin g size s, in l oft . le n gths . If ha n d-m ade
th e pipe s ar e much m or e e ve n , an d m ay be m ade in len gths
t o sui t t h e job , whi ch i s a conside rable advan tage som e

The y shoul d a lways b e bur n t up or drawn , not
bi t ted, as t h e solde r is too fin e t o stan d.

10FEET L EN G TH .

B ore 2k
”
3” 4” 5” 6

”

WEIG HT o r C OM P OSIT ION OR G A S T U BE P ER YA R D.

Siz e gin ” 3-16i n . , l in , 5 -161n . , 3in . , 7-l 6in . , t im , gin " film , l in .

W e igh t in o z . 5s 7s 1 1} i ss 17 235 27 3 7 46 4s.

WEIG HT o r T IN _P IP E r os
_
Frr.r rcR s, &c. P ER YA R D.

Siz e 3 i n .
, 3 -16in . ,

-16n . , i h , gin ” l in .

W e ig h t in oz . 7 9 1 1 14 1 7 23 30 38 48 .

Our n e xt wil l be sh e e t -le ad ro lli n g mi l ls, as fol lows

T h e Hist o ry of t h e R o ll ing M ill.
m achi n e w as in ve n te d in th e ye ar 1670. T h e fol

lowin g is a copy of t h e or igin a l pa te n t, so tha t the r e
be n o m is take a bout t h e da te , a s plum be r s thin k mi lls
Of ve ry r e cen t in ve n tion

A D . 1687 . N o . 254 .

En gin e or R oll e r s for dr awin g L e ad in to She e ts.

Howar d an dWa tson ’
s P a te n t.

JAMES THE SEC ON D, by th e G r a ce of G od, Kin g
of En glan d, Scotlan d, Fr an ce , a n d Ir e lan d, De fe n de r of

th e Fa ith, &c T o A l l t o w h om e the se P ’
sen ts sha ll com e

,

t1ngT t
‘
a

‘
e

WI
giIER EA S w e e a re in form e d tha t Sir P hili pHowar d,

Kni ght, De ce a sed , an d Fr an cis Wa tson , Esquir e (n ow Sir

Fran cis Wa tso n , Kn ight) , ha vin g foun d out A N e w M a nu

factur e , A r t , or In ve n tion , B y a ce r ta in En gin , or R olle rs,
to Draw,

R oll , or M ill P la tes or She e ts of L edd
,
by them

Cast or P r epa r ed for tha t P urpose , did a t t h e Se ssion s

of P a r li am e n t holde n a t We stm in ste r , in t h e t w o a n d

twen tie th ye ar e of th e r e ig n e of our de are st brothe r Kin g
Cha rle s th e Se con d of ble sse d m em ory, Obt e in e a n A ct of

P a r li am e n t for t h e Sa le , V se , an d exe rcise of th e sa id In
v e n con , for t h e She a thin g and P r e se r va con of Shipps an d

Shi ppin g on e ly, t o con tinue for fi v e an d twe n ye a r e s .

A n d whe r e as w e e ar e likewise in form e d tha t t e r ight a n d
tyt l e to t h e sai d works or in ve n tion an A ct of P a r li am en t
is com e to t h e han ds of R icha rd Kn ight, Esquir e , Char le s
Daven a n t, Doctor of L aws

,
Thom as A gar

,
Esquir e , John

War te r , Thom a s Ha le , a nd M icha e l Ha le , G e n tlem e n , w h o
h av e in g hum bly re pre se n te d vuto us tha t sin ce t h e passin g
of t h e sa id A ct they doe fi n de t h e sa idma n ufa ctur e , works,
or in v e n con ofm ill

’d le ad m ay b e of good v se for m a n y
othe r pur pose s a s we ll a s she a thin g of shipps, an d havin g
by the ir hum ble pe t icon be sought v s t o gr a n t t o them t h e
sole v se a n d e xe r cise of th e sa id in v e n con for t h e purpose s
a fore sa id for t h e te rm of four te e n ye are s, w e e are gra ciously
ple ased to con de sc e n d t o the ir hum ble suite .

KN OW YEE THER EFOR E ,
tha t w e e be in g willin g

to C he rish a n d P rom o te a ll laudable e n de a vour s a n d de
sign e s of such our subje cts as have by the ir in dustry foun d
out U se full an d P rofitable a rt s, M i ste r ie s, a n d in v e n cons,
an d to th e e n d tha t t h e sa id R ichar d Kn ight, Cha rle s
Dav e n a n t, Thom a s A ga r , J ohn Wa rte r , Thom a s Ha le , a n d
M i chae l H a le m ay r e ape som e frui t from the ir labour and
charge in a n d con ce rn in g th e p

’
mi sse s, of our Spe ci a ll

grace , ce rta in e kn owle dge , a n d m ee re m ocon ,
have give n

a nd gr an ted a nd by the se P ’
se n ts do e gi ve an d gra n t vuto

(t h e above ) specia ll lycen ce , P owe r , P r ivile ge , an d au

t h or i ty . [The n this g o e s on t o say tha t t h e above pe rson s
sh a l l put i n to practice a s foll ows .] A t thoir e o r som e of

M IL L S.

O pe r a t io n of M ill ing L e a d .

T h e le ad t o be mi lled is first m e lte d and cast in an iron
an or m oul d, about 7ft . lon g by from 5 to 6 ft . w i de and
m 5 t o 6 in . in thi ckn e ss, accordin g t o wha t subst ande

m ay be requi r ed whe n fin i shed. It is the n passe d be twe en
t h e r olle rs (or , a s i t is te rm ed, through th e m ill t o br e ak i t
down ) . Th i s cause s i t t o spr e ad ve ry much in len gth,
say to 3 oft . lon g . It is then .

‘
cut in to ha lve s a nd th e tw o

le n g ths toge the r aga in se ve ra l tim e s passed (of course back "

wards an d forwa rds ) through th e m i ll
,
whe n th e ro lle rs

(som e tim e s ca lled cylin de r s) a re brought down , or toge the r ,
a little e ve ry tim e t h e she e t passe s t h e cylin de rs (th e she e ts
shoul d n ot b e a llowed to run out or the r e w i l l b e th e trouble
ofpin chin g them be twe e n cyli n de rs wi th t h e star t ing b ar .

Afte r th e she e ts a re m illed the y are r o lled up, we ighed,
a n d stam pe d, th e n um be r , le n gth, thickn ess, in poun ds,
pe r squar e foot, a n d t h e we ight

, as follows : Su po se a

she e t to b e 3 4ft . lon g by say 7ft . wide , 5l . Is This
shoul d be m a rke d a s follows

B ut this she e t which is take n from on e whi ch I have
cut up w a s m a rke d thus

th e ire ow n e prope r cost andcharge s, e re ct, vse , te ach, e xer
cise , an d put in to pra ct i ce th e sa id m an ufa cture , a rt , or
in ve n con soe con tr ive d an d foun d out as afor esa id a s we ll
for she a thing of sh i pps a s for any other vse or purposewha tso e ve r .

A N D FU R THER , w e e doe by the se P re sen ts for vs
gi ve an d t vuto (th e a bove -n am ed) full P owe r and
authori ty, av e in g first obta in e d a warran t in th a t be halfs
wi th assist an ce of con stable or othe r lawq Office r as we ll
w ithin libe r ti e s a swi thout dur e in g con ve n i e n t tim e s in th e
day, an d in law q m an n e r sha ll m a ke se a r ch in a ny pla ce in
th e sa id Kin g dom of En glan d an d Wale s

,
whe re the re

sha ll be inst cause of suspi ti on ofpe rsons im i ta tin g or vse
in g thi s in v e n con , a nd t h e workss foun d m ay be se ized
vpon , broke n in pi e ce s, de face d, a nd Spoyled, an d th e ma
t e ri a ls le ft in t h e ha n ds of som e con stable to be disposed of
in such m an n e r as sha ll be di r e cte d .

”

Thi s pa te n t m e t w i th gre a t opposi tion fr om th e plum be rs .

Dobs in 1804 rolls le ad wi th h ot r olls .

A fterwa rds com e s B urr in 1839 a n d claim s rollin g le ad
wi th rolle rs he a ted wi th h ot wa te r , or o the rw ise ;
th e sam e pa te n t h e says, a ll w h ich

,
h ow ever

, is w e l l know n to
eng in ee rs i n h e a t ing r ol le rsfor oth er purposes.



( it
"

Q Lard.

MIL L IN G L EAD.

thi s in to con side r ation , an d you wi ll be pa tron i zed if your
we ight doe sn o t pe r lin e a l m e a sur em e n t exce ed tha t whi ch i t
shoul d be . T h e sam e appli e s t o t h e pre ssm an whe n h i s di e s
be com e worn . G ood m ille d le ad shoul d b e of equa l thi ck
n e ss, soft an d without dr ags, bliste r s, sca le s, a n d n o t t oo

gre a sy. B ut , in ge n e r al, she e ts of le ad are thi ck a t th e

e n ds .

Th ic kn e ss of S h e e t L e a d .

T h e followin g is t h e thi ckn e ss of she e t le ad t o th e squar e
n e ar en ough for a l l pr a cti ca l pur pose s (but a ll le ad is

The se m e a sur em e n ts ca nn o t b e take n prope r ly wi th th e

rule or ca lli

wfi
, but r equire a n in strum e n t equa l t o t h e

we ll-kn own i t w or t h m e asur in g m achi n e . She e t le ad is
som e tim e s m ade a s thin a s wr itin g pape r , calle d lam in a ted
le ad . It i s m uch use d to cove r dam p wa lls be for e pain tin g .

T h e R o ll ing -M ill.
I have de scri be d th e old too l for m akin g she e t le ad an d

will proc e ed t o de scr ibe th e pr e se n t in a s con ci se a

as possible . T h e roll in g-m i ll [se e Fig . 3 1] for th e m anu

L EAD -R OL L IN G M IL L .

no t th e sam e we ight, bulk for bulk, whi ch sadly puzzle s
bui lde rs :

Say A cubic foot ofle a d e qua ls
an d A squa re foot, 1” thick

12” squar e by 2- 15th
fit h (which som e le ad

wo rke rs sa y is
7lbs . le ad)

fa ctur e of she e t le ad is a
,

ve ry costly appar atus, n o t onl y in
i tse lf, but in th e m a chi n e ry for dr ivin g t h e sam e ; the r e fore ,
i t is n o t t o b e se e n in m an y plum be rs ’ workshops . In fa ct,
i t is r a r e ly to be se en a t a l l

, as m an y w h o posse ss this
a r t i cle appe ar to be un de r t h e de lusion tha t a n o the r such
m ill ca n n o t po ssibly b e foun d . N e a r ly e ve ry own e r thi nks
h e h as . th e be st or som e pe culia r se cr e t pa rt about i t , a nd
i s by n o m e a n s pa r ticular in te lli n g you so . I have e x

am i n ed a gr e a t m an y, a n d ha ve h ad a lo t to do with le ad
m i lls . If the re is to b e an y choice , give m e t h e mi l l a t
M r . C lark’

s
, a t Hamm e rsm i th . This mi l l wi ll tur n out a.

she e t of le ad 3 5ft . lon g by 8ft . wide
, but m i lls a r e n ow t o
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be found m i llin g she e ts 9ft . wide . T h e width is of gr e a t
im po r ta n ce t o th e chem i ca l works’ plum be r whe n m akin g
cham be rs, or to th e builders’ plum be r whe n layin g fla ts ;
i t e n able s th e le ad worke r t o put down wide r bays tha n h e
can wi th th e 7ft . she e ts, an d i t a lso en able s h im t o cut th e

sh e e ts t o a n advan tage . T h e m ill i tse lf i s sim ply a pa ir of

trul y turn e d ir on or ste e l r olle rs [as a t A , Fig . th e

lon ge r t h e be tte r , but t h e ge n e r al le n gth i s from 7ft . t o 9ft .

a n d fr om 12in . to 24in . in di am e te r . Som e of the se r olle rs
a re kept h ot with wa te r or ste am pa ssin g thr ough the ir
c e n tr es . T h e r olle rs a r e brought toge the r a n d ope n ed by
m e ans of th e stan da rd r e gula tin g scr ew ge a r [se e C C Fig .

whi ch will adjust t h e ro lle r s t o th e thousa n dth par t of
a n in ch . The se r olle r s a r e fixed in t h e ce n tr e of t h e be d
of th e m ill ; should b e a t le a st 7oft . lon g an d mus t
b e provide d w i th a num be r of, say, 3 in . friction rolle rs

T IN AND IT S M AN IP U L A T ION .

B e fore proce e din g to m ake solde r you shoul d lm ow som e

thin g about th e m a te ri als of whi ch i t is com po se d . I ha ve
e xpla in ed suffici e n t about th e ba se r m e ta l, le ad , and will
n ow proce e d t o expla in th e prin cipal m e tal, t in .

T IN (A nc ie n t ly c a lle d Jupit e r ) .

7Sy
m bol, Sn (stan num ) ; equiva le n t, spe cific gravity,

92 .

A lthough this m e ta l h a s be e n kn own probably as lon g
a s a ny, t h e or e s of t in occur in but fe w loca li ti e s. It is
n o t foun d in i t s m e ta lli c sta te

,
a n d i t s on ly o r e of im port

a n ce is th e deutoxide o r t in ston e , whi ch occur s crystal l ized
in prism s isom orphous wi th those of titan i c a cid .

Thi s o re i s usua lly foun d in ve ins run n in g thr ough th e
prim i ti ve r ocks of porphyry, gra n i te , or cla y sla te , an d, a s
a rul e , i t is m in gle d wi th t h e sulphi de s an d a r se n i de s of
coppe r an d iron

,
a n d a lso wi th wolfr am .

T h e C orn i sh t in m in e s we re ce lebr a ted be for e t h e R om a n
in vasion ; a n ide a of th e ri chn e ss of the se m in e s m ay be
con ce ive d from t h e fa ct tha t a t le a st ton s of t in a r e

fur ni shed by the se m in e s a n nua lly . T in ston e is also m e t

w i th in M al a cca an d B orn eo a n d M e xico .

T h e C orn i sh m i n e s a lm ost in va ri ably run e a st a nd we st .
T in or e is a lso foun d in a lluvia l soils

,
ca rr ied the r e by t h e

a cti on of wa te r . Wh e n i t is foun d he r e i t is kn own a s

str e am -t in . T h e or e occur s in de ta ched r oun ded m asse s,

a n d is ve ry pur e . T h e po sition of t h e ve in s is ofte n tr ac ed
by followin g t h e stre am towar ds i t s sour ce , up to t h e po in t
whe r e th e or e ce ase s t o be foun d an d if don e ca re full y a
ve in of or e is a lm ost ce rtai n t o be discove red . T h e t in

lode s ar e n e a r

ly
pe rpe n dicula r

, a n d a re som e tim e s worked
t o a ve ry g re a t epth , a s m uch a s fe e t, but th e t infloo rs
a r e of a le sse r depth

,
a n d have n e a r ly a hor iz on tal str a ta .

In th e Old m in e s of St . J ohn , in P e nr i th, a r e foun d very
a n ci e n t t in floors, whe r e t h e m i n e r a l appe a r s to ha ve be e n
lodged in bun che s or m a sse s shaped som e thin g lik e a kidn ey .

Whe n t h e t in or e i s br ought out of a m i n e i t is kn own as

spalle r ,” a n d is pla ce d in he aps of diffe re n t qua li ti e s,
a cco rdin g to i t s appe a r a n ce .

H avin g foun d t h e or e th e m e ta l m ust b e e xtr a cte d, and,
the re fore , t h e or e m ust be subj e cte d to a se r i e s of Ope r a
trons som e thin g like th e ore of le ad . Som e of th e se
0 r a ti on s a r e m echa n i ca l, whilst othe r s a re of a chem ica l
c t e r . T h e fi rst i s th e pickin g of th e pur e r po r tion s
of th e or e by ha n d ; th e o the r pa sse s t o t h e stam pin g m il l ,
some thi n g like a pe st le an d m ort a r , whe r e i t is re duce d to

a coa rse powde r about sin . square . Thi s powder is

the n huddl ed and washe d t o m e chan i ca lly r em ove th e
lighte r impur iti e s. Som e tim e s t h e stam pin g m i ll is
suppli ed w ith a stre am ofwa te r whi ch con tin ua lly washes
th e or e onwar d thr ough a si e ve ha vin g m e she s of suffici e n t
fin e n e ss. T h e or e passe s on in to la rge ciste rn s

,
about

18ft . lon g, 9in . de e p
,
an d say 2oin . wi de , h avin g an in cli na

tion offin . t o t h e foot, and so ar r an ged tha t a s on e fil ls th e
o the r is be in g em pti ed a ft e r th e m e chan i call y suspe n ded
m i n e ra l m a tt e r h a s be e n ca r r i ed Offby th e wa n t .

T h e m i n e r a l m a tte r ca rri ed ofi by t h e wa te r is all owed to
de o sit in slim e -pits t o b e aga in tr e a ted .

Ish oul d say tha t t h e be st ore st ops a t th e he ad of t h e

ciste r n ,
whilst t h e poo r e r run s onwa rd towa rds th e foo t or

lowe st divi sion ,
a n d whi ch is cal le d ta ilin gs .

”
T h e he ad

or e is n ow ca rr i ed by th e str e am to a squa r e ciste rn thi s
he ad or e is n ow pa ssed t o th e tossin g tub , whi ch is l ike a n

ordin a ry hoope d tub ; i t i s h e r e stir r ed up with a shove l
and thoroughly wa she d with wa te r , a llowed to se ttle , and
t h e wa te r dr awn Off

,
an d t h e powde re d m in e ra l is foun d to

be in diffe r e n t laye r s, ofwhich t h e be st is a t t h e bo ttom .

T h e workm a n ca n take out e a ch laye r separ a te ly from t h e

o the r , an d, if cle an e n ough, th e o re is r e ady for th e roastin g
proc e sse s.

R o a st in g .

Havin g stam pe d and wa she d th e or e , the re a re still som e

im pur i ti e s le ft in t h e m ate r ial , such as ar se n ica l iron an d

coppe r pyri te s, a n d t h e n e xt job is t o g e
sta n ce s. T h e o r e is n ow to be pla ced in a re ve rbe ra tory
furn a ce

,
w i th or without char coa l to expe l t h e sulphur o r

a rse ni c ; th e or e n ow becom e s con ve rte d in to a ye llowish
brown powde r , whi ch Ope r a ti on take s fr om t en to twe lve
hour s t o com ple te .

Dur in g this r oa stin g th e ore should be occa sion a lly stir re d
t o e xpose fr e sh sur face s fr e e ly to th e a ir , and by thi s e xposi
tion of fre sh sur fa ce s t h e ir on pyr i te s is de com sed an d is

con ve r te d in to sul phur ous ac id an d pe roxi de 0 ir on . T h e

a rse n ic i s in like m ann e r a lso e xpe lled a s a r se ni ous acid,
whi lst t h e gr e a te r pa r t of th e sul phide ofcoppe r is con ve r te d
in to sulpha te of coppe r , a n d thi s co n ve rsion will be a im

ple ted by e xposi n g th e m a ss in a m oisten ed sta te t o th e
ai r fo r a we ek o r so .

N ext
,
thi s o r e must be wa she d, vi z .

, th e sulpha te of

coppe r i s the n disso lved out by lix ivi a t-i on ; a fte r which th e
pr in cipa l pa rt of t h e pe roxide of ir on ,

a s i t is m uch lighte r
tha n t h e oxide of t in .

(whi ch ar e about ha lf th e le n g th of th e w idth of th e bed
a n d butt e n d t o e n d) , for car ryin g t h e she e t backwards and
forwards as i t pa sse s throug h th e m il l . A t th e side s of th e
be ds ar e hole s for dr oppin g a pin [H Fi g . 3 1 in to for t h e
purpose of form i n g a fulcrum for t h e crow ca lled a

star tin g b ar (a bar ha ving a claw to gr ip t h e le ad) , an d
som e tim e s a t th e e n d of th e be d is foun d a w indin g appar a
tus for ro lli n g up t h e she e ts aft e r m ill in g . In illustra ti on ,

A i s t h e uppe r rolle r
,
B cog dr ivin g-whe e l, C r e gula tin

e ar , D br ickwork, E shee t of lead, G fr icti on ro lle rs, a
fulcrum pi n .

Ha vi n g de scr ibe d th e var ious m e thods of castin g, pr e ss
in g , a n d m i llin g le ad, w e will se e a bout ma kin g up
so lde r , a s wi thout th e solder m an y of th e plumbers could
n ot ve ry we ll m an age .
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Sm e lt ing , o r R e duc t io n of T in .

In orde r to obta in thi s obj e ct, t h e ore is m ixed wi th fr om
about i to g by we ight ofpowde re d a n thr a ci te , or ch arco a l,
sm all coal , &c . , a n d a li ttle lim e o r fi uor spa r t o fa cili ta te
th e fusion of t h e si li ce ous ga n gue which sti ll rem a in smi xe d
w i th t h e ore . M ake t h e m ixt ure just dam p e n ough t o pre
ve n t th e powde r e d or dust par t fr om be in g ca rri ed away by
t h e cur r e n t of a ir . N ow throw i t in to a re v e r be ra t oryfurn ace
havin g a low crown . T h e cha rge be in g upon th e hear th

,

th e he a t m ust be gra dua ll y r a ise d for fi ve o r six hour s
,

whe n th e oxide of t in be com e s by t h e carbon r educe d, be fore
t h e hea t i s suffici en t to cause t h e oxide t o fuse wi th th e

sili ca , with whi ch i t would form a n e n am e l whi ch would be
diffi cult t o r e duce . N ow r a ise t h e he a t un ti l i t be com e s

ve ry in te n se , t o r e n de r th e slags fluid ; t h e re duce d m e ta l
n ow subside s to th e bo ttom , a n d is n ow run off in to pan s

,

a n d ladl ed out in to m oulds
,
whi ch wi ll have t o un de rgo

a n othe r turn ofm e ltin g kn own a s liqua ti on , refin in g, &c .

L iqua t io n o r R e fi n in g T in .

T h e in gots of t in a r e n ow he a te d t o in cipien t fusion upon
t h e bed of t h e re ve rbe r a tory furn a ce , a n d r e quir e gr e a t
car e . T h e fur n a ce m ust n o t be too h o t , but just suffi ci e n t
t o m e lt th e r i ch or pur e r par t of th e t in out of t h e block ;
th e pur e r t in be in g t h e m or e fusible portion ,

i t ge n e r ally
m e lts or swe a ts away from t h e block, a n d le ave s a hon e y
com be d a lloy whi ch h a s a highe r m e ltin g po in t. Thi s le ss
fusible po rt ion of t h e t in , whe n r em e lted

,
i s t h e o rdi n a ry

block t in . T h e be st t in is n ow drawn off in to a secon d pan
in whi ch t h e m e ta l is gen tly he a te d

, a n d kept in thi s sta te
fo r som e tim e , dur in g whi ch tim e t h e m e ta l is subj e ct ed t o
t h e actio n of bill e tin g .

” Thi s is sim ply don e by pushin g
a fe w gr e e n or dam pish sticks in to t h e t in so a s to cause i t

t o bubble up ; t h e de com po siti on an d t h e e scape of ste am
a n d g as from th e wood cause s th e m e lted t i n t o en te r in to
a sta te of viole n t ebulli tion ,

a n d a s t h e ga se s r ise through
t h e m olte n t in so the y br in g up a ll t h e slag

,
dust

,
dir t, a n d

o the r m e chan i cal im pur i ti e s t o th e sur fa ce .

A fte r this tr e a tm e n t h as be e n con tin ue d for a m a tte r of
thr e e hour s, th e m e ta l i s skimm ed off a n d a ll owe d t o stan d
for a m a tte r of tw o hour s i t is the n a ga in skimm ed cle a n

,

a l lowed t o se ttle , whi ch i t wi ll in to thr e e stra ta s, whi ch a re

c a r e fully ladl e d a n d ca st in to in go ts r e ady for t h e m a rke t .

T h e a re st a n d be st m e ta l w i l l be take n from off t h e top
pa rt 0 t h e pa n ,

a n d i s put on on e side of course thi s
pur ity is ow i n g to i t s de n si ty n ot be in g so gr e a t a s tha t of
t h e m e ta l be lo w

,
a n d i ts te n de n cy to sepa r a te from i ts a lloy .

T h e fin e st qua li ty of t h e m e ta l is fr eque n tly he a te d a

se con d tim e t o a tem pe r a tur e a li ttle short of i t s m e ltin g
po in t ; a t this tem pe r a tur e i t be com e s br i t tle

, a nd if a llowe d
t o fall from a he ight i t will br e ak in to ir r e gul a r pr i sm a tic
fr a gm en ts , wh ich a r e kn own a s dr opped or gr a in t in .

T h e spli t tin g of t h e m a ss in to the se fr a gm e n ts is som e

wha t of a gua r a n te e of t h e pur i ty of th e t in , for impur e
t in doe s n ot be com e bri ttle in this m ann e r .

M ET A L S

Fus in g P o in t s of M e ta ls a nd A lloys .

Iron (
i
am—T h e pot wil l m e lt a t whi te
e a t

C oppe r—P ipe s and B i ts
,
bright r ed

,
from

to

Silve r—T a s for Filte r
,
P ipe s,

B r a ss a n d gun
A n tim on y—R ed he a t for t h e e xpan din g

P ur e T in .

Should th e tin be re quir e d pe rfe ctly pur e th e m e tal ca n
be obta in ed by m e an s of volta ic acti on . A con c e n tra te d
soluti on of crude t in in hydr ochlor i c a cid is put in to a

be ake r , an d wa te r cauti ously put in wi thout stir r in g up th e
de nse solution be low . P la ce a ba r of t in in to th e so lution
he r e be auti ful pr ism a ti c crysta ls of pur e t i n a re gra dua lly
de posi ted on th e ba r a t t he po in t of t h e jun ction be twe e n
th e m e ta ll i c so luti on a n d t h e wa te r .

P ro pe rt ie s of T in .

T in M o n ox ide S n 0.

This is a black powde r whi chm ay be pr epa r e d by he a tin g
th e stan n ous hydr a te with ca rbon ic a cid ; i t r apidly abso rbs
oxyge n from th e a ir , pa ssin g in to st an n i c oxide . T h e

h dr a te is pr e cipi ta te d a s a whi te powde r whe n a so lution
of

,

stann ous sal ts is adde d t o a n a lka lin e ca rbon a te .

Sulphi de s of t in ,
sta n n ous sulphide

,
S Sn S, an d st ann i c

sulphi de , Sn 8 2, a r e t h e m ost im po r ta n t . T h e Sn S is a

bla ckish gr ey, an d th e la tte r , Sn 8 2, a bright yellow
crysta ll in e powde r soluble in al ka lin e sul phide s.

A N D A L L OYS

Zin c—In B r a ss bosse s, &c . ; bewar e of th e Me lts .

So lde r 773 Fahr .

Me r cur y bo ils 662

L e ad—If t h e m e ta l is too h o t i t te lls a tal e 612

T in—M e lts
B e gi n s t o spo il past th i s he a t ; forms
P utty P owde r—boils a t

Wa te r boils

T in is a whi te colour e d m e ta l r e sem blin g tha t of silve r
,

but wi th a soft ti n ge of ye llow,
an d h a s a hi gh m e talli c

lustr e . When first cut i t doe s n o t lose i ts lustre whe n e x

pose d t o t h e a ir . It is son or ous though r a the r soft,
m a lle able , a n d ductile , but posse sse s li ttle te n a city . A t a

tem pe ra tur e of about 2 12° F . i ts ducti lity 1 8 con side rable ,
and i t m ay be dr awn in to wir e , or lam in a te d in to wha t 1s
lm 0w n a s tin fo il . Whe n be n t it em i ts a pe culi a r cr e aki n
soun d, a n d if t h e be n din g is con ti nued backw a rds an

for w a rds i t be com e s sen sibly h o t a t t h e po in t of fi e xur e .

This phe n om e n on of t h e he a t de pe n ds upon t h e m echan i ca l
a lte r a ti on of t h e r e la ti ve position of i ts m o lecul e s, an d

the ir mutua l fr iction . It whe n ha n dled gi ve s a pe cul i ar
odour to t h e han ds. It is a tole r ably good con ductor of
he a t a n d e le ctr icity i ts fusin g poin t li e s be twe e n 4 28° a nd

442
°
F . i t is n o t se n sibly vola ti lised, but w i ll bo il a t about
E , a nd ifhe a te d m uch pa st this he a t i t will take fi r e

an d be com e rapidl y oxi dized a n d burn wi th a brilli a n t
whi te flam e , an d a whi te powde r of stann i c oxide (som e

tim e s ca lled putty powde r ) i s form ed .

N itr i c a c id a ttr a cts t in ve ry se n sibly
,
a n d produce s a n

in soluble hydr a te d bin oxide of t h e m e ta l
,
n i trous fum e s

be in g give n off, a nd sta n n ic oxide be in g le ft a s a whi te
powde r . A t t h e sam e tim e , owin g t o t h e

g
de composi t ion of

wa te r
,
a qua n tit of amm on i a is form ed, whi ch e n te r s in to

com bin a ti on w i t t h e e xce ss of t h e ac id .

Stron g hydrochl or ic a cid di sso lve s t in with a solution of
hydr oge n a n d t h e form a ti on of stan n ous chlor ide . Dilute
sul phur ic a cid i s wi thout a ction on t h e m e ta l , but if t h e
con ce n tra ted acid be bo ile d upo n i t t h e t in be com e s con

ve rted in to sul pha te , while sul phur ous a cid e sca pe s.



42 SOLDER .

So lde r -m a k ing Ta b le a nd Fus ing P o in t s .

A s th e m e ltin g-po in t ofle ad is o r about, a ccordi n g to
th e class ofle ad, so w e m ust ha ve our solde r to m e lt a t a lowe r
tem pe r a tur e , a n d as th e so lde r ve ry m uch depe n ds upon t h e
n a ture a n d quali tyofboth t h e le ad an d tin , n o corre ct rul e ca n
b e la id down , a s youm ay have a sluggish le ad or a live ] le ad—in fact, on e ofour st an da rdw orks di fi e r s in i ts ow n col

r

umn s

on t h e m e ltin g po in t of plum be r s’ solde r . Ye t , n o doubt,
i t i s re corded co rr e ctly. In on e place i t lays down t h e rule
a s fol lows — 1 of t in , 2 of le ad, m e ltin g po in t

,
44 1° Fahr .

O n t h e ve ry n e xt page i t sa ys plum be r s’ solde r , 1 of tin an d
2 of le ad, m e ltin g po in t 34° diffe re n t—o f cour se by
th e sam e scal e . I con te n d tha t th i s di ffe re n ce w as cause d
by th e use ofdull or li ve ly le ad or t in .

Da v ie s
’

So ld e r Ta b le .

I h ave worked out t h e followin g list of diffe re n t fusible
a lloys or solde rs whi ch m ay b e use d by plum be rs
N am es. L ead . T in . B ismuth . M ercury. C adm ium . M e l t in g P t .

So ld e r , A n a lys is of.

A .
—We igh on e gr a in of solde r

,
whi ch m ust be cut in to

sm a ll pie ce s . N e xt m ix or tr e a t i t wi th e qua l pa rts of
str on g n i tr ic a cid a nd wa te r ; the n ve ry ca re fully he a t th e
l o t ove r a san d ba th un til th e liquid is e vapo ra te d t o dry
n e ss ; n ow add m o re wa te r , boil an d filte r i t , wash i t ; the n

ca lcula te in to m e ta lli c

Expa nd in g M e t a l fo r P lug s , &c .

T h e followin g m e ta l expa n ds on cooli ng
L e ad o o o o o o o o o o o o o o o o o o o o o

2

1
It is t h e a n tim on y whi ch e xpan ds , but this a lon e is ofno

use for ge n e r a l pur pose s .

Te n a c it y of L e a d (t o in c r e a s e ) .
12 par ts le ad, 1 zin c .

T h e te n aci ty of zin c is he r e doubled
,
a nd th e all oy h as

six tim e s th e te n a city of le ad .

Ha rde n in g L e a d .

T o harde n le ad use zin c or tin .

M ix in g L e a d a nd Z in c .

T o m ix le ad with zin c use a rse n i c .

De c om po s in g L e a d a nd Z in c .

H e a t t h e a lloy t o white he a t
,
whe n th e zi n c w ill be

vola tiliz ed a n d t h e le ad r em ain s .

SO L DER .

&c.

20 1

N o t iéé t h i s m é
’

r e t in ,

in cre ase of h e a t t e

quir ed t o m e l t .

Hist o ry.

T h e hi story of solde r wi ll be in te re stin g t o m an y,
e spe cia lly whe n w e kn ow tha t t h e C hin e se have r e cords of

i ts use a s e ar ly a s 2200 T h e asse r t tha t Yu, w h o w a s

about thi s da te sem i -king ,
wi th ’

s pa r t n e r C hum , caused

bron ze vase s to be m ade , som e of whi ch we r e ca st, an d

othe rs m ade in ie ce s of coppe r jo in ed with di ffe r e n t soft
m e ta ls, whi ch, ow e ve r , we r e n o t so la stin g a s t h e form e r .

This is fully ye ars ag o . B eside s this w e ha ve ve ry
good author i ty for t h e a n ci e n t use of solde r by t h e

Eg yptian s, w h o we r e un doubtedly A I
p
lum be r s . They

we re n ot sa tisfie d wi th sim ply l a g sad a n d pipe s .

Imbrica te d vase s of le ad we re t h e de '

g h t of t h e Egypti a n
lum be r . W e fi nd them r epr e se n ted in t h e tombs of

o tm e s th e Third, a n d, whi ch is still m ore in t e re stin g, w e

can trace th e old P hoen i cia n s 1000 (be fore Solom on ’
s

temple w a s thought of) and n o doubt lon g be fore , fe tchin g
t in fr om B r i ta in .

In M a la cca , t in w a s foun d i n t h e ve ry r em o te a g e s .

Solde rin g le ad pipe s is m e n tion ed by Vi truvius . T h e

an cie n t plum be r n o t on ly kn ew h ow t o do h is work, but

(un lik e t h e plum be rs of t h e pr e se n t a g e ) took advan tage in
solde r in g with th e capil la ry a cti on of t h e solde r , for w e

re ad tha t the ir so lde r in g w a s so n e a t tha t i t could n o t be

se e n . The y we re in t h e habit of lappin g th e le ad, an d le ttin g
th e so lde r swe a t un de r n e a th , e spe c ia lly in ciste r n s, whe r e th e
wa te r w a s like ly t o e a t away t h e t in , a s they called i t , an d
e ve n to thi s day such work is don e by t h e chem ica l works ’

plum be r , un de r t h e n am e of swe a tin g, whe n lin in g cham
be rs, &c . Ifm y re ade rs will take t h e trouble t o g o t o t h e
B r i tish Muse um ,

a n d hun t up t h e o ld works
,
t h e ca n n ot

fa i l t o n otice t h e won de rful wi sdom an d skill disp ed b

t h e a n cien t plumbe r , pa rticul a rly in th e scien ce m e t ag

Sn02 Sn
1 50 1 18 we ight foun d :X Me ta lli c t in .

B .
—Ifi l t e r fr om A a n d e vapor a te to a sm a ll bul k n ow

l e t i t 0001, aft e r whi ch mi x th e solution wi th sulphur ic acid
in sli ght e xce ss, a n d add t o t h e m ixtur e twice i t s volu me of
a lcohol ; n ext a llow i t t o se ttle

, a n d fil te r i t
,
then wa sh i t s

pr ecipi ta te in a lcohol . N e xt dry i t a n d de ta ch i t fr om th e
pape r in to a por ce la in crucible , add fil te r a sh , ign i te
we igh i t ; the n ca lcul a te i t in to le ad a s follows

P hsO 4 P b
303 207 we ight foun d X M e ta lli c le ad .
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4 4 SOLDER .

m olte n m e ta ls. Te st this solde r a s be for e wi th t h e spo ts .

[A lso se e Fin in g Of cour se , thi s so lde r ca n n ot
b e conside r e d class, al though i t m ay be if th e bar ds a r e

g ood (becom e ofg ut ter or r oof h a r —see
“ B ad

So lde r , Fin e .

M ix ha lf le ad a n dha lf t in , a s be fore de scribed [P lum be rs’
Solde r ] , which m ak e s good fin e solde r , m e ltin g a t 3 70° F .

[se e table ] . If
,
whe n he ld to th e e ar , i t cr e aks or m ake s a

gra tin g soun d on ly just pe rce ivable , whe n i t is be n t (cold)
backwards an d forwa rds, i t is fi n e e n ough . Ifth e gr a tin g
is r a the r loud, i t i s t oo fi n e

,
a n d r equire s a little n iore le ad .

W e ll stir th e m e ta l up a n d pour i t in to th e ir on m ould
be fore de scr ibe d (thi s is ca lled St ick or run i t

o ut on a cle an le ve l ston e in to str aps 12 in . lon g or lon ge r ,
a nd v} in . wide . Thi s i s ca lled Str ap Solde r .

” Thi s is
qui te a favour i te w ay, e spe cia lly w i th t h e o ld school of
plum be rs . T h e se cre t of m akin g good solde r is to ke e p i t
c le an an d fr e e fr om dirt, dr o ss, &c . Of cour se , you wan t
t h e prope r quan ti ty a nd qua li ty of tin an d le ad.

So lde r , Fin e P r e sse d .

de r i s som e tim e s pre sse d, like so m uch so lid rod
of le ad [se e “ L e ad P ipe P r e sse s.” O the r use s of th e

Som e pr e sse s, a s for insta n ce , J ohn A n thon y’
s

pr e ss, ha ve a l o t of di e s in ste ad of on e , whe r eby t h e solde r
can be m ade as fa st a s you like , a nd cut up in to t h e
r e quir ed le n gths. T h e in gr edi e n ts a re a s above . I m ay
a dd tha t th is i s n o t m uch pr a ctise d, the r e be in g n o be tte r
m e thod than runni n g t h e so lde r in to m oul ds
a nd Son s a r e our large st solde r make r s kn own in Englan d,
a nd th e y use iron m oulds for fin e solde r m akin g.

So lde r , B lo w pipe .

This is m ade of 1 of le ad an d 15 t in , as be for e de scr i be d
P lum be r s’ Solde r a n d m e lts a t 3 30° F . It i s pour e d

out wi th a ladl e hav in g &in . ho le dril led in t h e spout, on
a cle a n slab fixed out of t h e le ve l or on t h e sla n t. The re
a r e o the r m e thods of run n in g this so lde r in la rge quan t iti e s
a n d by whi ch a t on of solde r can b e run by a m a n a nd t w o

boys in a day ; on e m e thod is by t h e use of a h o t ir on

t rough wi th a han dle pulled alon g on a pe rfe ctly le ve l ir on
la te

, th e trough havin g a n um be r of —in . hole s for th e
' ead to run thr ough a s i t is pul l ed a lon g t h e le ve l pla te .

R e m em be r tha t thi s so lde r m e lts ve ry e asily but a s I have
give n you a n e w Solde r Table ,” you can e ve r a fte r
thi s m ake your solde r t o sui t your work . Don

’ t fo rge t
t h e followin g li st of t h e m e ta ls whi ch are used by t h e
plum be r an d le ad-worke r .

So lde r , R e fi n in g .

It ofte n happen s tha t solde r wil l g e t som e foul rubbish
m to i t , such a s zin c, burn t t in ,

a nd le ad , iron ,
&c . , whi ch

cause s t h e so lde r t o se t or crystal lize con tr ary t o th e

ge n e r a l rule . Thi s is kn own by th e so lde r qui ckly curd
lin g or se ttin g an d workin g r ough, wi th t h e t in se par a tin g
a n d loo kin g lik e so m uch sawdust, e xce ptin g colour ,

which,
if disturbed whe n coo lin g

, is a kin d of gr e y-black . This
is ofte n caused by dippin g br asswork in to t h e po t for

tin n in g, a n d a lso whe n so lde ring br a sswork t o le ad, &c . ,

whe n if to o h o t [se e
“ Zin c ”

] th e zin c le a ve s th e coppe r
a nd th e tin take s i t up, be cause th e t in an d zin c r ea dily

m ix . A sma ll por tion of zin c w ill al so cause th e lead an d
t in to crysta l l ize or se par a te . Thi s r equir e s ve ry pa rticular
a tten ti on , a nd can not be man ag ed o th e rw ise .

So lde r Z in cy .

So lde r , B ur n t .

If you have any ide a t ha t the re is zin c in your solde r
(th e le a st tr ace is qui te suffici e n t) , he a t i t t o about
or n e ar ly re d-h ot , o n ly just vi sible in t h e da rk (if visible
or r e d-h o t in t h e daytim e i t will be a t le as t of hea t,
e noug h to spoi l a ny m e t a l, a nd r ed- h ot i r ons don

’
t impr ove

solde r ) thr ow in a lum p of br im ston e (sulphur ) , whi ch
m e lts a t 226° F . , but a t a gr e a te r he a t be twe e n thi s a n d
4 30, just be low plum be r s’ solde r , i t thi cke n s, a n d from 480°

t o 600° r em e lts, an d aga in be com e s thin n e r , he n ce t h e on e
r e a son for t h e in cr e a se of he a t. T h e o the r re a son is th at
a t 773 ° F . t h e zin c m e lts

,
a n d be in g l ighte r tha n le ad or

t in
,
h a s a chan ce t o floa t, e spe cia lly with th e a id of sulphur

,

T h e g r avi ty of le a d is ti n , lighte r , 7 3 ; a nd zin c .

lighte r still, to 7 (just e n ough t o r ise ) an d sulphur ,
T h e la tte r m ixe s wi th th e zin c

,
&c .

,
an d ca r r ie s t h e

lo t of for e ig n m a tte r to t h e surfa ce . It al so br in gs up a l l

th e oxidize d le ad a n d t in in t h e form of a whi ti sh powde r
ca lled P utty P owde r , ” whi ch m a y b e in t h e po t , or

m ake s i t fly t o th e ir on . Th is be in g t h e ca se , skim th e
solde r w e ll

,
a nd wi th th e ai d of ta llow, a fte r th e he a t is

brought down t o about or just be low workin g po in t,
stir t h e l o t we ll up in ple n ty of ta llow,

whi ch wi ll fre e t h e
sulphur , a n d your solde r will b e cle a n . A good lum p of

r e sin wi ll im pr ove i t (add a l i t t le t in ) . i fyou have Ve ry
m uch zin c pr e se n t th e be st w ayw il l be to gr a n ula te th e solde r
a s follows Just a t se tt in g-po in t turn i t out ofth e po t , an d
br e ak i t up wi th t h e dre sse r like so m uch m ould or sa n d ;
put i t ba ck in to t h e pot , a n d cove r i t with spir i ts of sa lts
l e t i t soak for a day or so , the n we ll wash t h e lot , an d
se rve i t a s above . Thi s will e ffe ctua lly take th e z in c out .
Afte rwa rds add a little m or e t in t o com pe n sa te for tha t
de stroye d by t h e e xce ssive he a t an d t h e a cid. A little
ar se n ic ve ry r e adily ca r r i e s zin c thr ough th e solde r , a s

t h e on e clin gs t o t h e othe r . You se e tha t th e lea d a n d t in

ca n be separ a te d by on e r isin g abo ve t h e o the r , the r e for e
a lways stir i t be for e you take out a ladl e ful for use .

i s ofte n take n for zin cy so lde r , an d is gen e rally
ca use d by in a tte n tion .

-N .B . N e ver st ir solde r whe n i t i s

r ed-h o t , but l e t i t co ol down t o about a good working he a t ;
the re wi ll a thi ck scum r ise on t h e surfa ce which should
b e car e fully skim m e d off a t workin g he a t ; ofte n a li ttle
t in wi ll r ight such m e ta l. I do n o t kn ow which is t h e
worst , zin cy solde r or burn t ; I think th e la tte r , be cause
i t can n ot be so e a sily de te cte d. If w e suppose tha t in jury
r e sul ts whe n you m ake th e solde r r ed-h o t ,

‘

say to a vi sible
r ed in th e da rk, 950° Fah r . (n e ar lv 4 50° ho tte r than i t
should be ) , wha t m ust w e suppose wi ll be t h e con seque n ce s
if you g e t i t to a br ight re d, so tha t you-

ca n pla in ly se e

i t in th e daylight, which will b e 1 300° Fahr . , o r 700°

above wha t i t should be Wh e n w e con side r tha t t in
m e lts a t a n d le ad a t 612° (or t h e t w o toge the r a t
tha t le ad r apidly be com e s po r ous, a n d oxidi ze s a t 612

(whe n i t is kn own as ro tte n ) , an d tha t t in a t 4 28° forms
putty powde r , wha t m ay be e xpe cted whe n they a r e sub

j e c t ed t o such he a t Wh y, a ll th e n ut n m e n t , so t o spe ak,
o r m or e prope r ly spe aking (if I m ay

.

use t h e te rm ) , t h e
bin din g prope rti e s, g e t bur n t up, a n d 1 t i s thi s plia ble and
bin din g pro rty whi ch m ake s t h e so lde r wo rk l ike but t e r

,

wh ich due '

ty is a lways se e n 1n good solde r . This i s on e
r e ason . B ut for t h e othe r , t h e m e ta l be com e s a t t h e

ordi na ry he a t cloggy and dull ; i t won ’ t m ove ; i t is
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char ge d wi th t h e oxide s of le ad a nd t in , whi ch will n o t

se par a te from t h e m a ss ; i t m ust have som e assista n ce to

ca rry i t up. We ll, i t is r e adi l
y}
ca rr i ed up wi th sulphur ;

t h e sulphur ca rr i ed up w i th t a o w ; a n d t h e con se que n ce
wil l b e tha t a s t h e t in h a s suffe r e d t h e m ost i t r ise s in an ir on

grey, some tim es a li ttle ye llow,
co lour , an d t h e surface of

th e m e ta l wi ll look h ard , showin g that there h a s be e n
separation of t h e le ad a n d t in .

DA VIES’ MAXIM S.

Zin c an d ar se n i c mi xe d w ith le ad,
Form t h e m ason

’

s m a lle t he a d ;
A r se n ic a n d sul phur ’

s ve ry light,
A n d car ry zin c fr om solde r qui te .

B ke epin g thi s t o ge n tle he a t.
e work wil l n e ar ly b e com ple te
Touch an d r e sin do th e r e st ;

T h e solde r ’
s n ow th e ve ry be st .

B ut burni n g solde r m ake s i t rotte n ,

T he day of whi ch I’
ve n o t forgo tte n

The n add som e sul phur t o th e po t ,
A n d stir about th e sm okin g lot .

The n som e t in ,

’
t is unde r stood,

W ill m ake thi s solde r pr e tty good
A fte r thi s you will take ca r e

T h e pr ope r he a t is a lways the r e .

So lde r , B a d .

If you have onl y a sm all quan ti ty of solde r , burn ed
zin cy, i t i s be st to m ake i t up in to fin e so lde r , or use i t for
r epa ir in g r oofs . R em em be r , do n ot put fi n e solder in to your

plumbe r
’

s solder , un l e ss you kn ow wha t i t is . Som e solde r

wil l work we ll for about six or t e n he a ts a nd then be com e
"

co ar se an d like so much sawdust ; i t s appe a ra n ce wi l l be
bla ck a nd dul l ; i t w ill be com e ve ry porous a n d unworkable
without m or e t in . This is due to th e fa ct tha t po or tin
h as be e n employed o r som e fore ign substan ce , such a s

an tim on y, fouled m e ta l havin g slight tra ce s of bismuth
,

&c . , h a s be e n m i xed wi th i t . It wi ll form te a ts on t h e

bo ttom of th e jo in t, an d will be diffi cult to ke e p on th e

work. Ke ep addin g m ore t in to th e solde r

So ld e r , Spo il in g .

Som e plum be r s do n o t kn ow h ow t o a lte r the ir solde r th e
right w ay . They will , whe n t oo fi n e

,
or when i t ha n gs to ,

the ir clo th, add m or e t in in ste a d of a li ttle le ad ; whi lst a t
a n o the r tim e

,
whe n i t is too co a r se , o r se ts too qui ckly, th ey

will add le ad, an d the n growl be cause , a s they say, th e
solde r i s dufii n g stuff. [Se e Jo in t Makin g ]

So lde r a nd Z in c (To o ls) .

N e ve r have zin c n e ar your solde r o r m e lt zin c in our
'

solde r pot , or your ladle , a s you can n ot t r id of i t a r

wa rds without a lo t of tr ouble . It w i han g about for
m on ths .

P lum b e r s ’

P a st e

T h e be st is tha t ke pt by th e sh o e rn

this save s a lo t of trouble
m ake th e pa ste a sfol low s z—Take t w o te a spo on fuls offlour

,

m ix i t up in a cle a n ladl e with cold wa te r t o t h e con siste n cy
of thin cr e am ; the n bo il i t , ke e pin g i t we ll stirre d, un til
i t be com e s pa ste . Don ’ t burn i t . B ur n t h e ladl e out t o

cle an i t . A little clove s wi ll ke e p th e paste fr om stinkin g
or tur ni n g m ouldy .

SHEET L EAD C U T T IN G .

U n r’o ll in g a nd R e mov in g S h e e t s .

T h e first thi n g wan ted is a g ood pla tform ofsufficien t
str e ngth [for thi s se e Fi g . A s w e a r e about t o

cut up she e t le ad for t h e so il pipe s
,
i t wi ll be qui te as

we ll t o kn ow t h e be st a n d e a si e st w ay t o se t about
It . We have , l e t us say, a she e t of 7lb .

le a d we ighi n g
1 3 cw t . q . 7lb . , qui te to o m uch for any pair of plum be r s
(a plum be r a n d la bour e r ) to m ove wi thout a ssista n ce

,
but zt mus t be done ; the n com e s in to pla v t h e a ssist
a nce of th e le ad-worke r ’

s in ge nuity a n d skill wi th le ve rs
(whi ch a r e n o t prope rly un de rstood by t h e gr e ate r num be r
of good le ad-worke r s, be cause in la rge shops t h e le ad is
often cut up for them by th e shop ha n ds

, or s
hifted about

by havin g ple n ty of stre n gth—o ften on e pul l in g a ga in st
t h e o the r . Thi s I ha ve se e n wi th my ow n m e n , a n d if you
spe ak t o them about i t they thin k you a re wan tin g t o fi n d
faul t) . W e m ust ha ve a fi n e day or a dry pla ce to un r oll
t h e she e t .

Fig . 3 4 is t h e she e t n o t cut . It li e s again st t h e wa ll
,
th e

wr on g w ay fo r unr olli n g se e th e di ffe r e n ce in Figs . 3 4 an d
86 a t WWW , an d 3 7 a t tha t is, i t ca n n o t b e un r ol led
wi thout tur ni n g i t e n d for e nd, whi ch must in this case be
don e by t w o pe rson s . (Whe n un lo adi n g she e ts a lways se e
tha t they a r e lai d r ight for un r olli n g. ) Take t h e ha n d
spike de scribed in “Workshop a n d i t s Tools,” place t h e
n a r row be n t e n d in th e hole A a s tightly a s you can (a litt le
cha lk will cause i t t o bite be tte r ) the n a t t h e e n d of t h e
ha n dspike , whi ch m ust le a n or in clin e a li ttle t h e w ay you

wi sh t h e she e t t o g o , thrust i t dow n . If i t won ’ t m ove
take t h e o the r han dspike ) a n d wi th on e a t e a ch e n d of th e
she e t m ake i t a tw o -ha n de d job . It m ove s ! L e t us pull
i t ove r wi th our han ds, which i s don e by plac in g t h e han d
thr e e pa rts ove r t h e she e t a n d pullin g by m a in for ce . Ke e p
i t rollin g a s fa st a s you ca n , a s i t goe s e a sie r whe n on ce

sta rted—ofcourse
,
owin g to i t sm om e n tum . Whe n i t is a t a
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good di sta n ce from th e wa ll , g e t on t h e o the r side of i t , a nd
push i t e i the r wi th th e han ds or wi th th e fe e t th e la tte r is
th e favouri te w ay, e spe cia ll when you can g e t suffici e n t
he lp, but i t wan ts ple n ty . t is far e n ough ; le t’s tur n it !

C UT T IN G OU T SHEET L EAD.

to E , th e m or e power youwill obta in . N ow lift th e le ve r D
—t h e she e t is up. P la ce som e thin g un de r t h e e n d

, prisin g
aga in a n d aga in un til you have i t suffici e n tly hi gh t o lace
th e roll e r un de r , as a t A ,

Fi g . 3 7 (about th e ce n tr e 0 th e

P ro . 35 .

Take th e sm a ll rolle r A [Fi g . pla ce i t a s
wi th t h e ha n dspike B (th e r o lle r A form in g
pr ize t h e e n d up

— th e n e a r e r t h e r olle r t o t h e

FIG , 36.

she e t th e m or e like ly you wi ll b e t o r a ise i t . T h e han d
spik e thus used i s ca lled a

“ le ve r of t h e fi rst orde r ,” in
m e chan i cs. It is t oo much for us ; wha t sha ll w e do ?

T ry again , wi th a cr o ss lift [Fig . L e t t h e han dspike

S C A E-FOILD

Fl o .

B r em a in ; take a bri ck, pie ce of wood, o r shift th e r olle r
A to t h e position b, pla ce t h e han dspike D un de r B a n d on

t h e r olle r A (or a pi e ce of qua rte r in g will a n swe r for t h e
fulcrum A ) , whi ch will gi ve you com poun d le ve r age of th e

se con d orde r . T h e lon ge r th e
,

le ve r a ge from th e she e t to
E

, and th e shorte r th e leve r age from t h e rolle r (fulcrum ) A

she e t) ; the n w i th t h e han dspike B slue or turn th e sh e et
qua rte r roun d . Take th e o the r r olle r

, or cut th e pre se n t
on e r oun d squa r e wi th th e she e t, an d slue again un til th e

FIG . 3 7.

shee t is fa r e n ough ; then with t h e t w o han dspike s place d
un de r e a ch e n d of th e she e t (but n o t t oo fa r ) pri se th e she e t
(se con d o rde r of le ve rage ) off th e rolle r . If you wish t o
slue or cut t h e on e e n d of th e she e t a little fa rthe r round,

BO A R DS

38.

you can do i t with th e le ve r s or han dspike s, a s 36,

n ot using th e r ol le r s or fulcrum A ,
a s the r e shown . T h e

she e t n ow stan ds r ight for un r oll i n g [see
I have n o t said a n ythin g a s t o th e m akm of a pla tform,

whi ch i s don e a s foll ows [se e Fig . 3 8] S
‘

S S a r e t h e

e le ve n scaffold bo ards, whi ch a r e just th e thi n g ; a doz en
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would be be tter—you ca n a lways th i n k of th i s num be r as
i t is ua l , or , say t h e boa rds a r e 9in . ; then 1 2 by 9 equa ls
108 ; t e she e t 7ft . , e qua l to 84 in , le a vin g 24ih . fo r t h e kn ife
t o dr op on . T h e boards should be 1 5ft . lon g. T h e str in gs
[H , F, G , Fi g . 3 4] m us t n ow b e out . N ow un ro ll th e she e t,
whi ch is don e by t w o or m o r e sto opin g, an d e ithe r pul l in g
or pushin g a t t h e r o ll un til they have un don e , say, thr e e fe e t .
The n g e t on th e le ad an d push i t ove r e i the r wi th your han ds
or fe e t . For m y par t, I pr e fe r to se e m y m e n pull i t over ,
a s t h e foot-work appe ar s to m e r a the r a la zy habit .

Cut t in g O ut .

H e re a large squar e is han dy . T hi s can be m ade in fi v e

m in ute s of thr e e pie ce s of sla te -ba tte n or t h e like n a ile d
toge the r wi th thr e e n a il s . I li ke t h e squar e 3ft . or 4ft .

lon g. It do e s n o t m a tte r h ow r ough, so tha t i t is true .

C h a lk L in e .

A good li n e of a m e dium t h i clm e ss, say about 1 -12th of

an in ch, is in di spe n sa ble t o th e plum be r
,
an d a rule or

stra ight edge whi ch is de scr ibe d un de r th e he a din g Cuttin g
out L e ad (of cour se for r oof work th e cha lk lin e i s be st

,

be cause th e scr a tche s m ay com e just in a n an gle an d cause

th e le ad t o spli t whe n workin g a t thi s po in t) .

Dr a w ing Kn ife (L on g H andle ) .
T h e cuttin g-out kn ife is de scr ibe d bri efly in shop tools

,

Woode n Tools,” but if you re fe r t o Fi g . 39, whe r e on e

P lum b e r ’

s P o c ke t Kn ife .

[Fig . 40
, Qua r t er Ful l Size ]

Th i s tool th e plum be r ca nn o t be t oo pa r ticula r about ;
i t should be ke pt qui te sharp

,
an d i t s poin t a s sh ow n .

N e ve r str ik e th e ba ck of th e blade wi th t h e hamm e r ,

&c . ,
for by so doin g you strain th e r ive t, an d in a short

FIG . 39.

the se han dy tool s i s r epre sen te d, it m ay give you an ide a
i t is m ade like . A i s t h e cuttin g po in t, whi ch

should a lways b e kept a s sha rp a s your pocke t dr aw in g
kni fe , an d t h e po in t t o th e shape shown . From A t o H is

about 5ih . o r 6in . lon g, a n d about l in . to l é in . wide
,
t op

o r ba ck, l i in . thi ck , h a ndle m ade out of a br oom sti ck
,
&c . ,

havin g a gin . ir on o r o the r so cke t
,
K, t o ke e p t h e e n d fr om

gi vin g w ay . This han dl e i s about 3ft . lon g . I a lways use
a lon g kn ife , e ve n for tr imm in g off, whe r e I can . T h e ho le

,

D
, shoul d b e i—ih . t o gin . an d la rge e n ough for a pi e ce of

'

M e i t wil l give w ay, and m ost like ly hurt your han d
or str a in your wr ist. N e ve r put t h e blade n e ar

FIG . 40.

h o t so lde r n or try t o cut so lde r with i t . R em em be r that
this kn ife should onl y be used for le ad or wood .

SOIL P IP ES.

Hist o ry.

N ow w e have th e she e ts of le ad about, w e m ay a s we ll
cut out a fe w le n gths of so il pipe , whi ch should be on e

of th e fir st jobs give n t o th e appr e n ti ce t o m ake up.

The se a r e of e xtr em e ly a n ci e n t in ve n ti on , due , pe rhaps,
a s som e thin k, t o A sia ti c in ge n ui ty . So il pipe s have
also be e n in use in ' t h e Ea st from a lm ost t h e e a r lie st
r e corde d tim e . They we r e we ll -kn own in o ld R om e ,

a nd othe r an ci en t ci ti e s . T h e so il pipe w a s use d in

M oe be for e i t w a s kn own in Englan d. Sir John

H a rrin gton w a s a gre a t advoca te of le ad so il pipe s in
Que e n E lizabe th’

s r e ign . T h e ve ry o ld soil pipe s wer e
wipe d, the n cam e coppe r -bi t se am s

,
dr awn , an d la st (a n d

w or st ) pr e ssed, al though t o som e the se la tte r m ay appe ar
t h e be st .

'

M a t e r ia ls a nd S iz e s of So il P ipe s .

The se pipe s ar e , a s be for e sta ted, m ade in di ffe re n t ways,
an d of va r ious m a te ri a l a n d size s , fr om 3 in . to 6in . , th e

ge n e r a l siz e s be in g 4 in . an d 5ih . Un doubte dly, le ad is th e
m a te r ia l given us for m akin g soil pipe s. It should be of

ir on or coppe r wir e o r r in g to work loo se ly through this
is for a tta chin g t h e pull cord

,
E

, t o which should be
a ttache d a pi ece of sa sh -cord about 7ft . lon g . H a vin g
m arked a n d sn apped t h e lin e s, A ,

B
,
D

, on th e She e t
take t h e kn ife a n d di p th e po in t A in to a dip

-
po t ,

”
som e

wa te r , or spit upon t h e e n d ; then t h e m a te ta ke s th e e n d
of t h e co rd, a n d ke epin g in a true lin e with th e cha lk lin e ,
wi th h i s ha n ds a s low a s b e co n ve n i e n tly ca n

,
l e t h im pull

t h e lm ife a lon g t h e cha lk lin e s
, you holdin g sam e b pla cin g

your r ight ha n d a t B , t h e le ft a t F . Ke e p t h e a ndl e a t

F down , an d do n o t put t oo m uch pr e ssur e on
,
o r twi st t h e

kn i fe , but ke e p it upright a n d k e e F in a lin e with th e
cha lk lin e [se e Cuttin g-out So il P ipe It is n ow r e ady for
ro lli n g up. Th i s is don e a s follows z—Havi n g i t cut a s a t
A ,

B
, and C, Fi g . 3 8

,
take th e pocke t kn ife a n d cut i t

apa r t, say 3 down th e out ; n e xt ta ke t h e le ad a n d pull i t
apar t say 1 8

" down ; n ow kn e e l down a n d form on e e n d
in to a roll of

,
say, 3

”
t o 4

" diam e te r , an d comm e n ce r ollin g i t
ke e pin g th e e n ds pa r a ll e l with e a ch othe r . K eep th e
cle a r th r oug h th e le ad, for t h e e n d of t h e r ope t o pass

through whe n ho istin g
, &c .
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equa l thickn e ss, an d from 7lb . to l Olb . t o t he squa r e foo t,
h a nd-made , as t h e m a te r ial is much m ore e ve n— in fact,
pre sse d pipe is, as a rule , thin on on e side a n d thi ck on th e
othe r , wi th a lo t of scra tche s or die -m a rks, e spe cially th e
m a n dr e l, or in side pa rt of t h e ipe . It is a ve ry com m on

thin g t o se e this pre sse d pi 8 b . thi ck on on e si de an d 41b .

on th e o the r . It m ay 100 a ll ve ry we ll a t th e e n ds, but
out i t in t w o , an d you wi ll alm ost a lways fi n d a diffe re n ce .

The n a gain ,
the r e i s ofte n stuff, such a s zin c , am on gst t h e

re se ed pipe , whi ch w e do n o t g e t wi th t h e she e t le ad . I

have se e n pr e sse d le ad so il pipe e a te n away (in t h e tr a de w e

use thi s te rm ) in a ve ry shor t tim e . The r e a re to be se e n

o ld soil pipe s corr ode d, a nd m uch m or e so on on e

side tha n t h e o the r . Som e of our qua si -san i ta ry e n gin ee rs
ma ke m uch ado whe n the y com e a cross this pipe , a n d m o re

e spe ci ally sh ould i t happe n t o be in a n old o - trap . In fa ct
so m uch a r e the y ple ased w ith such fin ds, tha t the y m ake
gre a t boa st a bout them a t the ir e xhi bition sta lls , &c . They
m ay be kn own by the se the ir fan cy exh i bits . I m ay m e n

tion tha t t w o o r thr e e sam ple s of this a r e e xhibited in
P a rke ’

s M use um of Hygie n e , Un ive r si ty Co llege , L on don .

Thi s is e asily un de r stood if you will thin k fo r a m om e n t
what e ffe ct a cids have upon n e a r ly a ll m e ta ls, le ad, a s a
comm on m e ta l , t h e le a st . Som e tim e s t h e ve ry soun d of

pre sse d so il pipe te lls tha t i t i s n o t a l l le ad ; i t will r in g like
so m uch zin c , a n d a s t o be n di n g i t , tha t is out of a ll r e a son .

True , w e kn ow tha t th e le ad suffe rs gre a tly by th e pr e ssur e
from t h e r am , but thi s do e s n o t a ccoun t for a l l th e rin gi n g,
a s spoke n of unde r t h e he adi n g, N a tur e and P r ope rti e s of

L e ad . A nn e a li n g i t i s n o use . T h e fa ct is
,
i t is che a an d this

is on e r e ason for i t s use . An othe r is tha t in L on on i t ca n

a lways be h ad a t a m in ute ’

s n o tice . T h e third is tha t w e
have so ve ry few g ood soil pipe m ake r s . The y can n ot do
i t a t a fa ir pri ce dufli n g w or ln n e n m ake a lot of fuss
an d bothe r in the ir a tte mpt to m ake i t

, an d they dr ive th e
work out of t h e shop . I m ay say tha t ha n d-m ade soil pipe
can be m ade qui te a s che aply a s w e buy th e pr e sse d, if th e
prope r pe r son ge ts t h e work. It is a ll fudge about good
so il pipe givin g w ay a t th e se am s.

So il P ipe L e ng t h s .

T h e old le n gths a re too short . T h e be st le n gths for
good-size d house s a r e those whi ch wi ll g o or re a ch from
floor tofloor . Say th e house is to b e 60ft . high, th e ba se
m e n t 9ft . 6in . , th e groun d floo r l 2ft . th e first re qui re s a

le n g th of l i ft t h e se cond a le n gth of 13ft . , t w o l 2ft .

le n gths will a n swe r , an d on e jo in t is a ll tha t is requir ed for
fixin g (of cour se t h e tac ks ”

exce pted) . A ga in , i t ofte n
happe n s tha t th e close t is on th e groun d floor on ly ; in thi s
ca se t h e l 2i t . le n gth will do for th e upr ight pipe , and a lso
t h e be n d ; or in othe r ca se s, whe re the r e i s n o ba sem e n t

,

a nd a close t on t h e fir st floo r , t h e groun d floor ce ilin g wi ll
n o t exce e d 9i t . 6in . H e re you wi ll have 2ft . 6i h .

, t h e 6in .

to g o through t h e floor to dr a in pipe , a n d th e 2ft . for th e
be nd

.

a n d pipe to trap . In fa ct, l 2i t . le n gths a re much th e
han dl e st fo r m a n y r e a sons .

S iz e s of S h e e t L e a d fo r So il P ipe M a k in g .

T h e followin g i s a simple ge om e tr ica l plan for obta in in g
t h e size of t h e le ad fo r m aki n g so il pipe s, whi ch I ha ve in
y e n ted for t h i sbo ok , a nd e xpr e ssly for t h e use oft h e plum be r ,
i n o rde r tha t

.

t h e wo rk m ay be don e a ccur a te ly a n d with
de s
p
a tch . Fi r st w ith your com pa sse s dr aw t h e cir cle A E

B , 1g . 4 1 , to the si ze of t h e ipe re quir ed ; the n dr aw t h e lin e
A B ac r o ss th e ce n tr e , an d rom t h e ce n tr e po in t C e re ct t h e
pe rpe n di cula r lin e 0D , ma ke t h e le n gth of this lin e thr e e
t im e s t h e ra dius of t h e cir cle ; nam e ly ,

thr e e tim e s t h e dis
ta n ce from A to C, a s shown b t h e l in e D C . N e xt dr aw
t h e h n e from po in t A t o po in t this lin e A D wil l b e ha lf
th e le n gth of t h e le ad r equir ed to g o roun d th e so il pipe ,

whi ch, ofcour se , when doubled wi ll give th e re quire d size ,
n e ar e n ough for a ll pr a ctica l purpo se s .

FM . 4 1 .

S iz e of S h e e t L e a d fo r So il P ipe s in M e a sur e m e n ts .

T h e fo llow i n g size s of so il pipe s re quire t h e a nn e xed
w idth : For 4 in . , t h e width r e quir e s t o be , whe n fin i shed,
for l egal . of le ad 61’s . she e t le ad ; if
li ttle wi de r be cause t h e outside of th

Cut t in g o ut L e a d .

Havin g t h e size s r e quir ed, an d t h e she e t un roll e d,
m e a sur e off t h e siz e on th e she e t (rem embe r t o always use
t h e she e t a s though i t we re our ow n ; don ’t kn ock it

about, or cut i t t o wa ste , or r e i t upin a slove n ly m a nn e r ) ;
take th e chal k lin e (whi ch sh ould be r olle d on a good-siz ed
r e e l, with la rge ce n tr e s or thum b a n d fin ge r hole s) , an d

,

with a dr y pie ce of soft cha lk, cha lk t h e lin e then with t h e
labour e r a t on e e n d, you a t t h e o the r , sn ap i t ove r th e t w o
m a rks . B e ve ry pa rticula r tha t th e lin e run s r ight throug h
an d true ove r t h e ce n tr e of t h e m a rks . T h e ma rks n or l ine

must n ot ~be t oo la rge . I pr e fe r a good str ai ghte d a n d

t o scribe t h e le ad wi th a sha rp r oun d-po in te d b radaw the n
take t h e plum be r ’

s pocke t or dra w i n g kn i fe , Fig 40, or take
t h e prope r o r lon g dr a w in g or cuttin g out kni fe de scribed
[Fi g . 3 9 N ow ,

while t h e m a te (labour e r ) h a s th e co rd a nd
ou th e e , dip t h e po in t in to wa te r , a n d apply i t to t h e
e a s str a ight a s you ca n . Don

’t put t o o m uch pr e ssur e
on

, or twist t h e kn ife whe n in t h e le ad , or you will sn ap off

t h e in t
,
but ke e p your kn ife we ll sha rp a n d 11 r ight, t h e

h a n e low an d st r a ight with t h e li n e , your r ight an d about
9in . from t h e kni fe . Whe n you a r e a t th e e n d of t h e she e t.
place a sm all pie ce of le ad un de r whe re t h e lin e runs, whi ch
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on e true a nd straight on th e be n ch

Dr e ss e r s . [Fig .

T h be st-m ade dre sse rs are tho se
.

which have th e
h
an
dle s st andin g w e ll back from out of a. h n e Wl t h t h e fron t,

F m. 42 .

e dge of th e dr esse r . Dr e sse rs are made ofsoftwood

Dr e ss ing o ut Sh e e t L e a d .

T h e le ad m ust be kept stra ight a n d fr e e from buckle s ;
the n ,

wi th a soft or hor n be am dre sse r , dre ss dow n th e edge s ;
but don ’ t dre ss on e side of t h e le a d m ore t han t h e o ther ,
un le ss i t is r ounding , if so dr e ss th e conca ve or hollow Si de
un til i t is st ra ight (thi s is don e a n d shoul d be obse rye d i n

a ll ca se s whe n . th e lea d is cr ooked , or othe rwi se r equi r e d t o
be sm oked ; impor ta n t for fla sh in g s , gutte rs , The nta ke t h e “ Fl appe r ,” Fig . 4 3 , whi ch is ma de W i th a piece
(Ifstout shee t lea d, about 9in . to l 2in . lon g, a nd 6m . to 8m .

FIG . 43

w ide , with th e ha n dle kn ocke d t o t h e shape shown
“flap”

or dr e ss t h e le ad as be for e (e qua l on e a ch
Thi s dr e sse s th e le ad fr e e fr om bum ps , &c .

So il P ipe—P la n in g o r Sh o o t ing t h e Edg e s .

This is ve ry im po r tan t
, a nd must be don e wi th ca r e .

T h e plan shown a t Fi g 44 . is very use ful , a n d sa ve s a lo t of
tim e ; i t ca n be m ade in a fe w m i nute s . I have n eve r se e n

i t use d except by m yse lf ; the re for e , I am in clin ed t o thin k
i t or igina l fo r shoo tin g lead edg es . T h e dr awin g shows th e
be n ch spe cial l y m ad e . T h e edge A m ust b e strai ght an d
fixed about i in . above t h e fill e t B . which shoul d be sm ooth
a n d n o t le ss tha n 25 in . wide . Fix t h e le ad wi th tw o brad~

awls C C , a s shown . In ste a d of th e bra dawl C in t h e
c e n tr e , fi x a la th for th e plan ed side or edge .

“Touch ”

49

(ta llow can dle is touch) th e pla n e , and have th e pla n
se t th e work, whi ch is acquir e d on ly by pr a cti ce .

t h e side

A an swe r s

Fro . 45.

your se lf, and an othe r if you can g e t h im , place the ir
upon t h e m an dr e l, a n dwi th t h e han ds pull th e fa r the r side
ove r on th e m an dre l . Ke ep on un til th e le ad is fa irly
wr apped roun d t h e m a n dre l ; afte r whi ch take th e soft
dr e sser, a nd be a t t h e e dge s fla t on th e m a n dr e l. The n

FIG . 46 .

withdraw t h e sam e , and t h e pipe is r e ady for “
soil in g.

Fig 46 illust ra tes t h e so il pipe a t this stage .

Fm .

plan e han dle '

i s r em oved from i ts

of th e plan e ;
this case you
th e purpo se
In t h e ordin ary w ay, you fix t h e le ad on th e be n ch, w i th

about l in . pro j ectin g ove r th e edge , an d pla n e away un ti l

y
ou th in k (n o t kn ow) tha t th e edge 18 true . T ry i t with a

on g stra ig .h te dg e P lan e a ga in un ti l i t is r ight, or th e

l e ad too sma l l (he n ce th e r e a son for adoptin g th e above
pla n ) . A fte r t h e e dge 18 str a ight, turn th e le ad ove r an d

pla n e th e othe r side , br in gin g t h e le ad t o th e requir e d
width .

Take a square an d squa re t h e e n ds true with th e side s.

Tur n ing o r P ull in g up So il P ipe o n t h e M a nd re l .
N e xt take th e m a n dr e l an d place i t on th e le ad para lle l
th e side s [as shown a t Fig L e t th e labourer an d
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B e n c h So il P ipe B lo ck . [Fi g .

This block should be about 7in . hi gh, 12in : lon g, Zi in .

o r Sin . thi ck, wi th an e asy hole t o fit t h e pipe
,
a s a t A .

T h e sh 0p should po sse ss tw o of e ve ry size from 3m . to 6m .

It i s use d for workin g th e i pe on . Som e tim es 0

shape of a for th e pipe to h e i n
, the n

FIG . 47

on e block will an swe r for se ve r a l size d pipe s to l ie in ; but
ar e n o t so good, as th e pipe re volve s in them too he avily.

So il, Ta nn is h o r Sm udg e .

Thi s is black m ixed up wi th a li ttle glue , or size and
wa te r , suffici e n t t o cause i t t o bin d o r n o t to rub off. For
good an d pa rticula r work t h e followin g is t h e be st w ay t o

m ake i t . (I worke d four ye a rs in a shop a n d n e ve r use d a

b i t of so il . A fte r a ce r tain am oun t ofpr a cti ce , you can do

w i thout i t ; M r G raham h a s don e th e sam e—in fa ct
, h e

in troduce d i t t o m e ) .
Take a la rge pa cke t of l ainpb l a ck , put i t in to th e m e ta l

po t an d m ake i t r e d-h o t , the n l e t i t cool . Take a lum p of

cha lk about ha lf t h e size of a large he n ’
s e g g , poun d or

br e ak i t up ve ry fi n e or rub i t on t h e r asp the n m ix t h e

cha lk an d bla ck toge the r in wa te r o r be e r , and we ll gr in d
t h e m ixtur e up, e ithe r with a mulle r a n d pa in t ston e or
wi th a tr owe l . Whi che ve r i t m ay be , t h e black m ust be
we ll groun d, 30 t h a t n o g r i t can be found. M ake i t as stiff
a s good m ortar . N e xt

,
have som e m e lte d glue (he re th e

glue -

po t will be han dy) , put a good size d table -spoon ful
with t h e bla ck

,
warm up t h e lot ove r a m ode r a te fir e ,

ke epin g i t we ll sti r r e d up from t h e bo ttom . The n w i th a n

old worn sash -too l (pa in t-brush) fre e from pa in t or gr e a se
(which m ay be h ad of a n y pa in te r , washed out ) an d we ll
worke d in to t h e so il,” pa in t or so il

”

(as i t is te rm ed) a
pie ce of le ad whi ch is pe rfect ly fr e e from gr e a se , a n d hold i t
to t h e fi r e to dry

—n o t to o close
, so a s to bur n th e so il . The n

w i th t h e fin ge r s rub i t un til i t shi n e s. Ifi t rubs off, i t wa n ts
m o r e glue if i t bliste r s or pe e ls off, i t h as too m uch glue , or
i t is put on too thi ck ; o r i t m ay b e tha t th e pipe is a little ,
g re a sy ; ever so li t t le w i l l do i t . T o take away th e g r e ase
rub t h e le ad o ve r wi th chalk be for e so ili n g, o r rub th e le ad
w i th gl a ss pape r , em e ry cloth, or ca rd wir e . I like cha lk
be st . Som e plum be rs a lways wa rm th e so il be for e usin g ;
I n e ve r do , as i t drys up t oo m uch for m e . It should b e
about as thick as cre am . [A lso se e , So ilin g for W iped

T h e So il P o t .

Thi s should b e m ade of coppe r , to hold about on e pin t .
th e plum be rs’ so il po ts a t 2d.

Sa il ing So il P ipe s, &c .

R ub t h e l an ed side s of th e pipe wi th cha lk to take away
a l l tr a ce 0 gr e ase the n

,
if for a copper bi t se am , se t th e

compasse s l in .
,
or iffor dr aw n pi 2 7} in . ,

a nd the n run

a lin e on e ach side of t h e e dge s . e n rub som e chalk on
t h e pipe to take away a l l tr ace s of gr e a se (n otice , she e t
le ad is always to a ce r ta in e xten t gre asy) ; the n nea t ly soi l

M AKIN G .

FIG . 49 .

t h e edge s. Thi s cle an s t h e in side s an d Ope n
al l ow t h e gauge hook to work. T h e gauge
a t Fig . 49

S h a v ing , R e m a r ks o n , a nd S h a ve h o o

an gle to hold th e hook by pra ctice on ly.

touch ” tha t part , whi ch

Fro . 62.

HAVE-HOOKS.
—Fi gs . 50, 5 1 , an d 52 a re th e shave

gen e ra lly use d . T w o

ge n e r a l use , an d on e for th e

R e s in B ox .
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o r fin ge rs be for e i t se ts, a n d whi lst th e labour e r is holdi n g
t h e pipe toge the r . Thi s don e , com e s t h e m ost im portan t
b i t , drawin g,” which is, howe ve r , e asily don e a fte r a lot

ofpractice . In th e fi rst pla ce , ou wan t a good spon ge ,
a bout a ha n dful, and a swab po t (a po t to hold t w o o r

thr e e pin ts ofwa te r—a coppe r pan will an swe r ve ry we ll
o r in ste ad of a spon ge a con e -po in ted po t th e shape of e

r e sin box wil l a n swe r t h e pur pose . It m ust be m ad e with
a n air -hole o n t op,

whi ch
,
w he n cove re d with th e for efin ge r ,

form s a va lve th e hole in th e bo ttom should b e on ly lar ge
e n ough t o adm it a str e am of wa te r l - l Gin . in thi ckn e ss to
run upon t h e join t which is gove rn ed by t h e air -hole on
top. This swab ca n is fil led by dippin g i ts lowe r e n d in to
a pa il ofwa te r . N ext a kn ockin g-off sti ck,” whi ch is a

pie ce of la th cut to a po in t
,
to push off th e little bits of

so lde r whi ch m ay han g t o t h e side of th e se am n e xt, a n d
m ost in ipor t a n t , a good swobbe r ,” or , as i t 18 ca lle d in
t h e We st of En gla n d, sw abbe r (a labour e r up t o

t h e work) .
T h e laboure r m ust b e ve ry a tt e n tive an d quick ; n o t t o

bustle about, but t o b e r e ady a t t h e prope r m om e n t . H is duty
i s

,
whe n th e pipe is be in g drawn , to form a crow quill size

str e am ofwa te r from h is spon ge ,whi chm ust be don e a t in te r
va ls of tim e , a n d about e ve ry 3 in . apar t

,
to ke e p t h e se am

from ope n in g, a n d with t h e kn ocki n g-offstick t o kn ock away
a n y litt le bits of so lde r tha t m ay clin g to t h e se am . T h e

swabbing is e ffe cte dwith t h e spon ge o r swab ca n . Suppose
t h e solde r t o b e on t h e se am , g in . fin i shed ; the n a t e ve ry 3 in .

t o em. sque e ze a li t tle str e am ofwa te r a cross t h e so lde r . This
co ols i t a n d ke eps i t from ope n i n g o r run n in g thr ough .

T h e laboure r should n o t g e t too close to t h e plum be r , but
pay pa r ticula r a tte n tion ,

a s i t ve ry much depe n ds upon h im
h o w th e se am will look . It shoul d appe a r like so m an y
shilli ngs o r spots al l t h e w ay through th e se am . If th e

la bour e r do e s h is work we ll th e pipe wi ll look n e a t if

badly, t h e solde r will b e run n in g thr ough a nd pockm arke d .

N o w fo r th e lum be r , w h o should be fi rm a nd confide n t .
Take t h e la rge a dle in t h e r ight han d

,
t h e ir on [41b .

, Fi g .

2] in t h e le ft ; have th e po t in t h e m i ddle of t h e be n ch, with
a tidy he a t, a n d thr e e -pa rts full . (L e t th e e n ds of th e pipe
be fixe d down , so tha t

“

they ca n n ot r i se . ) Take a ladle ful ,
a n dwith a good swi n g pour th e solde r on t h e t op (e n d)
par t of t h e se am , an d a li ttle on t h e so il i n g t o g e t t h e he a t
up, ha vi n g i tfloa t-in g for about 9in . to 12in . ; take th e iron
a n d dr a w i t on e a ch side of t h e se am (he n ce t h e n am e of

dr awin g) , so a s t o cause t h e solde r in t h e ce n tre of th e se am
t o tho roughly floa t for about 9in . to l 2in . in le n gth , a n d
t h e m e ta l on t h e side s of t h e se am wi ll flow away off

'

t h e
se am

,
kn own a s t h e surplus m e ta l, th e surplus runn in g off

t h e pipe a n d le a vin g th e se am floa ted . T h e labour e r the n
be gins to swab, whi ch is to pr e ve n t th e pipe fr om ope ni ng

Soil and o the r pipe s should b e prope r ly
On e of t h e be st m e thods is shown a t Fi g . 56 it is

she lf havin g F n a iled on th e fron t
ca r e fully away, you ofte n sa ve

Dr iving So il P ipe s t o Cle a r De n

exte n t offla tn e ss .



L EAD B UR N IN G M A CHINES.

T rum pe t M o ut h Wa st e s .

[
'

A lso see Ove r-flow Was te P ipes ]

t Trum pe tm outh wa ste s ar e m a de by cutti n g th e she e t le ad
t ape ri n g as a t A F H

,
Fig 57, say, t h e sm a l l e n d t o b e for

a n in ch pipe , the n th e la rge en d should b e thr ee tim e s tha t
size

,
viz . , thr e e in che s a cross t h e top ; th e t op e n d

should be cut off squa r e to th e de sired le n gth ,
whi ch

is don e a s fo llows : H a vin g your le ad out ta pe r in g
,

c on tinue t h e side lin e s un ti l they m e e t a t a po in t, a s a t A ;
the n from this poin t with your com passe s (or wi th a la th
a n d tw o n ails , or br adawls) strike a circle or ar c , H ,

K
,
F

,

o n th e top lin e s, wh i ch wi l l give you t h e exa ct shape
for th e le ad to be cut a t th e m outh

, so tha t i t m ay sta n d
pe rfe ctly upr ight ; thi s le a d will appe a r r oun ded a t t h e
m outh be for e i t is tur n ed up. You shave , soil, an d solde r
a s though you we r e m akin g soil-pipe , a fte r whi ch you tur n
a be ad on t h e m outh e n d to stiffe n t h e sam e . T h e be ad is
tur n ed by sim ply kn ocki n g t h e edge of t h e le a d outwards

,

wh ich m ay b e don e wi th a sm all dr e sse r
, m a lle t, &c . Mor e

53

this subj ect will be sa id in our In side P lum bi n g
which se e .

L EAD B U R N IN G .

In t roduc t io n .

dir e ct in g th e a tte n tio n of my re ade rs to thi s subj e ct,
I am a t on ce in troducin g them to on e of th e m ost in te r e st
in g a n d use ful bra n che s of t h e plumbin g tr ade , wi thout a
ra cti ca l kn owledge of whi ch n o plum be r shoul d co nside r
himse lf e n titled t o be ra nked as a fi r st -cla ss workm a n . I

con side r tha t i t is th e be st class work whe n pr0pe r l don e ,
be cause th e jo in ts, so to speak, a re co a le sce n t. t is a

comm on im pr e ssion am ongst m a n y in t h e ‘

tr ade , tha t le ad
bur ni n g is qui te a n e w ar t ; thi s, how e v e r , is an e r ro r , a s

i t is con side r ably o lde r tha n is ge n e r a lly suppo se d . This
in ve n ti on

,
in de ed, like m an y othe rs, h as be e n doom e d t o

sha r e th e usua l fa te , a nd h a s m a n y cla im a n ts for i t s

o r igi n a li ty, th e comm on ide a be in g tha t i t w a s in ven te d by
Coun t de R i chm on t

, of Fr a n ce , w h o , i t is r epor te d,
in structe d on e L uk e H e rbe rt (a pa te n t age n t of th e tim e )
t o pa te n t t h e system in En gla n d

,
th e pa te n t be a rin g t h e

da te of 18 3 8, though sta ti stics prove tha t th e m e thod w a s

m uch practise d in En glan d fa r a n te r ior t o tha t da te . Thi s
o n ly g o e s to pr ove tha t w e can n o t depe n d upon da te s in
t h e ca se of m a n y m ost use ful in ven tion s con n e cte d with
t h e plum bin g tr a de—for e xample , ve n tila ti on , tr aps, &c .

It is ofte n extrem e ly difficult t o a rri ve a t th e r e a l or igin of

m an y in ve n tion s . We r e ad
,
for in stan ce , of such thin gs

a s r e apin g m achin e s be in g use d on t h e pla ins of R h o e ti a ,
A .D . 70, o r 18 14 ye a r s a g o , a n d a t le ast 1 600ye ar s a n te r ior
to t h e da te of our fir st pa te n ts.

N ow
, sin ce th i s art of le ad-burn in g w as kn own , as w e

ar e awa r e
,
a t le ast forty ye a rs a g o , a n d m uch ta lke d about,

why is i t , w e m ay r e a son ably a sk , tha t thi s valuable in ve n
tion is so little kn own , a n d on ly pra cti se d by a ve ry fe w of
th e leadin g m embe rs of t h e tr ade ? T h e a n swe r is, tha t
t h e machin e , a s a lso . th e be l lows n e ce ssa ry for th e work,
h a s n o t be e n pe rfe cted till w i thin this la st ye a r or so

, an d

fur the r
, soun d in s truction ,

in co n n e cti on with e xpe r im e n ts,
theor e tica l and prac ti ca l, is m uch wa n te d from th e ha n ds
of th e

'

pr a cti ca l workm an ; for i t is folly t o e xpe ct soun d
a n d pra ctica l in structi on from th e han ds of an un skilled
t e ache r . Such the re a re to be foun d in L on don , profe ssin g
to give in structi on s in thi s a r t , an d w h o , in r e a li ty

,
kn ow

n o m ore about le ad-bur ni n g tha n th e stude n ts them se lve s

ln fact, explosion s appe a r to b e the ir forte . The se book
plum be r s a r e a lso to be foun d scr ibblin g away, profe ssin g
in th i s m an n e r a lso t o te a ch t h e who le of t h e sc i e n ce a n d

a r t of le ad-burn i n g . T h e te a chin gs of the se m e n on ly
te n d t o im pede pr og re ss . They follow in t h e old rut ,
whi ch r equir e s n e w m e ta l t o pave t h e w ay . The y te ll a
ta le about t h e o ld squa r e -b ox m a chi n e , an d r e comm e n d
zin c cuttin gs. I m ay he r e r em a rk tha t the r e i s m or e

diffe re n ce be twe e n thi s an d t h e m ode rn m a chin e tha n the r e
i s be twe e n a n old-fa shion ed br ick ba r r e l a n d a good gla z ed
pipe -dra in . T h e o ld squa r e m a chin e is clum sy

,
a n d to t a lly

un fit for ge n e r al wo rk about a bui ldin g ; whilst t h e m ode rn

on e i s han dy, good worki n g, a n d n o t un sightly . The n
a ga in , the r e is a n othe r r e a son . W e have n o t m a n y good
plum be rs proficie n t in t h e a r t of le ad-bur ni n g w h o a r e

will in g t o work in t h e bui ldin g trade
,

n o m a tte r h ow la rge
th e fi rm m ay b e . T h e fe w tha t ca n bur n , a s a rule

,
a r e

chem ical works m en ,
a n d the y a r e , n e r a l ly spe akin g, of

so se lfish a turn of m in d tha t if a ad or str a n ge r a sks
the ir a dvice r e specti n g t h e a r t

,
the y a r e unwi llin g to gi ve

a n y in form a tion—I suppose fo r t h e sim ple r e a son tha t they
think

,
if a dir e ct a n d in te ll i ge n t an swe r b e gi ve n ,

tha t t h e
kn owledge wil l he n ce for th a n d fo r e ve r be im por te d from
them

, an d tha t thi s is a ll they wil l e ve r be able t o le a r n .

Such m e n ge n e r a lly con side r them se lve s ve ry cle ve r
,
but

the ir con ce it i s a hun dr e d - fold gr e a te r tha n the ir ability
,

a nd they should di sappe a r from t h e com pa n y of the ir
cc -worke rs, for they ca n do be tte r without them . This
gr e e din e ss or unwillin g n e ss t o im pa rt kn owle dge is on e of

t h e gr e a te st m istake s in t h e world , a n d a ltoge the r a wron g
fe e li n g, base d upon a wron g prin ciple , which I wi ll e nde a
vour to ove rthr ow, for e xpe ri e n ce te a che s m e tha t t h e m or e

a m an kn ows, t h e m or e h e ca n le a rn , an d t h e m or e willin g
h e i s to im pa r t tha t k nowledge , by t h e ve ry impa rt in g of

whi ch h e im prove s him se lf
,
the re by be com in g m or e va luable

to him se lf, t o soci e ty , an d to t h e wor ld a t la rge .

L e ad-burn in g by t h e ae r oh ydr ic blow-pipe is a e com

pl ish e d by bur n in g a mi xtur e of a tm osphe r i c a ir a n d

hydroge n g a s. producin g a ve ry vivid an d in ten se flam e
,

a n d which a fte r m uch practi ce is a s m an age able a s t h e

pen n ow in my han ds .
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T h e prin cipa l use of thi s m e thod is for jo in in g t h e edge s
of le a d toge the r without t h e use of so lde r , an d i s don e by
m e l t in

g
t h e .e dge s t o be j o in ed in such a m an n e r tha t they

will run o r flow toge the r , or if the r e should be a n in te r
m edi a te spa ce , som e of t h e sam e kin d of m e ta l m ust b e
m e lte d in wi th t h e oute r e dge s, so as to flow a n d form on e

so lid substa n ce . This be in g th e ca se , a n a rti cle bur n e d
toge the r in thi s w ay must b e hom oge n e ous , an d con

seque n tly, t h e va r ious pa r ts wil l al l wi thsta n d on e an d t h e

sam e chem ica l a ction an d he a t
,
an d

, the re for e , be fore they
can b e e ithe r join e d or se pa r a te d m ust a l l m e lt or be o the r
wise de stroye d . A n othe r adva n ta g e is tha t a l l parts e xpa n d
o r con tr a ct e qua lly, a n d tha t chem ica ls act on such work
un i forml y. T h e se roh ydr ic blow-pipe is on ly a m odifi ca

tion of t h e c i t y-hydroge n blow-pipe
,
in ve n te d byDr . H air

,

of P hilade lphi a .

L e ad-burn in g doe s n o t r equir e so in te n se a he a t a s tha t
obtai n ed from t h e workin g of t h e oxy

-hydroge n blow-pipe .

It m ay b e in te r e stin g t o kn ow tha t wi th th is m a chi n e
,

pla tinum (t h e ha rde st m e ta l kn own t o m e lt) , will in stan tlyflow un de r th e ac tion of this blow-pipe , i t havin g a he a t
of n o le ss than de gre e s Fahr .

, or de gr e e s above
t h e m e lting poin t of le ad. Som e furthe r ide a m ay b e form e d
of t h e in te n si ty of t h e he a t a cquir ed, whe n i t is e xpla in e d
tha t chin a wa r e m ay b e fuse d in to crysta ls, or ca rbon a te of
m agn e sia m e lte d up be for e th e flam e of th i s l am p .

T h e L e a d B ur n in g M a c h in e (De sc r ipt io n of) .

T h e a r e o -hydr oge n blo w pipe , o r m a chin e , or ge n e r a tin g
chambe r , i s m ade t o wo rk som e thin g a ft e r t h e m an n e r of
H e ro

’

s foun ta in , which bri e f de scr iption wi ll suffice un til
i t s con struction is pr a cti cally e xplain e d . [Se e Fig 58 ,
which illustr a te s this m a chin e a t work . ] A is t h e t op o r

a cid cham be r , M th e bo ttom or ge n e ra tin g cham be r . P t h e
dip comm un ica tion pipe , which dips in to t h e a cid wa te r , a s

ih own a t K R . T h e a ction is a s fol low s z—Suppose Z to b e
a p i e ce of zm c , sa y G in . lon g

, 3 in . w ide , a n d l in .
thi ck .

L e t A b e som e str o n g a cid wa te r
,
sa y fi v e ofwa te r a n d on e

of t h e str on ge st sulphuri c a cid
,
which is suffi cie n tly stron g
N ow , a s so on a s t h e a cid

a cts upo n t h e 2 1 110
, hydr ogen g as is ge n e r a ted, a n d r ise s in

t o sha rply a tta ck t h e zin c .

L e a d B ur n in g M a c h in e (Co n st ruc t io n of) .

T h e le ad-burn i n g m a chin e is be st con structe d as follo w s
Wi th a suitable sized piece of le ad whose thi ckn e ss m ay
va ry a ccordin g t o circum stan ce s ; for sto ck or shop m achi n e s
61h . or 7lb . le ad shoul d be use d, but for portable
4lb . or 51b . wi ll an swe r . Havin g de te rm in ed upon t h e

substa n ce of th e le ad, w e wi ll suppose i t to b e a 9in .

m a ch in e [a s shown a t Fig . the se pie ce s of le ad form in g

Fro . 59

t h e side s w i l l the n b e about 3ft . by l ft . 6in . , 3 in . be i

figtake n up t o form t h e be ads J L , an d 2m. for lap a t

le avin g t h e m a chin e t o sta n d 2ft . 7in . high ; plan e up th e
e dge s, an d ua re th e top a n d bottom n ext turn t h e le ad
upon a m a n 1, n o t n e ce ssa r ily t h e size of th e m a chin e ,
a nd g e t th e se am bur n t up. H e re t h e fir st difficulty pre se n ts

sm a ll bubble s upon th e face of th e a cid
, and cre a te s

pre ssure , whi ch, if n o t r e lie ve d thr ough th e pipe s 2 o r N
,

or o the rwise , wi ll, by i t s pre ssur e pr e ss or , so to spe ak,
blow th e a cid wa te r ba ck up t h e pipe P , an d wi ll con tinue
to do so un til t h e whole of t h e a cid wa te r is force d from
t h e cham be r M in to th e t op cham be r A ; but should thi s
pr e ssure of g a s be r e li e ve d o r r e le ase d from t h e cham be r M,

the n th e a cid wa te r by i t s gravi ty will a run down th e
pipe P , a n d a ga in wi ll be all owed t o a t t a o t h e zin c Z ,

whe n
m ore g a s will b e ge n e r a te d, a n d in qua n tity a ccordin g to
th e str e n gth of th e a cid an d th e am oun t of zin c sur fa ce .
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itse lf, and on e tha t h a s ke pt hundr e ds of m e n out of th e

le ad-bur n i n g bran ch of th e trade .

T o g e t ove r this di fficulty, a n dfor a tri a lm a ch in e , i n ste ad
of bur n in g up t h e jo in t, solde r i t with as coa r se a so lde r
a s you ca n use , for i t i s th e t in in th e so lde r tha t t h e a cid
e a ts away, he n ce t h e r e a so n for usin g coar se solde r (thi s
w ill la st you a m on th or so to pra cti ce with un ti l ou ca n

burn on e up prope rly) n e xt turn t h e bottom b e J , and
ifyou do n o t in te n d to ca se th e m a chin e , tur n th e t op be ad .

Ha vin g g ot so far , out thr e e pi e ce s of 5lb . or 61b . le ad for
th e bo ttom , mi ddle , a n d top, whi ch m ust b e large e n ough
fo r t h e turn -upofe dg e or fla n ge the n bur n th e pipe P ,wi th

Fro . 60.

th e bo ttom e n d cut a s shewn a t U in A C ID P IP E [Fig .

66] an d th e pipe I to t h e m iddle pa rtition , an d fi x and burn
in this par ti t ion a s shown in t h e di a g ram t o th e t op pa rt
of th e bo tt om chambe r of t h e m achi n e . G re a t ca r e shoul d
be

'

take n in m a kin g th e join ts pe rfectly wa te rtight, for you
can n ot do an ythin g to them a fte r th e m achi n e i s puttoge the r ; n e xt shave o r cle a n t h e in side a n d outside pa rts
to b e bur n e d toge the r , a n d slip t h e top cham be r i n to th e
bottom chambe r , say 2in .

,
a n d le t i t fit qui te tight ; the n burn

i t toge the r , a s di re cte d a n d shown a t P i 89
, and a t L 90,

a nd a t Fig . 92, an d a t Side or Hori zon t B urn in g. N o w

fo rm th e bo ttom ,with t h e we ll W a nd gr a tin g Z
, to be fixed

a s shown in th e dia gr am . H em t h e t op of th e gra tin g to th e
bottom of th e ac id pipe should b e 7in . , th e gra tin g to have
a qua n tity of gin . hole s . T h e use of this gr a tin g [a plan
ofwhich is shown a t 7 , 8 , 9, Fig . is tha t th e zin c m ay
r e st upon i t , so tha t a l l th e a cid m ay dra in in to t h e we ll of
t h e m a chi n e

,
a nd a lso t o ke e p th e zin c pe r fe ctly dry whe n

n o t ge n e ra tin g g a s . Thi s is ve ry impor ta n t . C auti on :

Ca r e m ust b e take n t o fix th e gr a tin g or stra in e r in such a

m a n n e r t ha t th e sm a ll pa r ts of t h e zin c can n ot g e t thr ough
a nd in to th e we ll, o the rwise th e zin c would be con tin ua lly
a cte d upon by t h e a cid, a n d th e m achi n e would cons ta n tly
ge n e r a te g a s whe n n ot r e quir e d, an d will b e throw i ng i t up
t h e pipe P R in bubble s a t in te r va ls

,
whi ch will e sca pe in to

th e a ir , pe rhaps e n da n ge r in g confi n e d pla ce s. Thi s e scapin g
g as of course m e a n s a wa ste of a cid and zin c ; th e sam e

thi ng will happe n should t h e zin c have ve ry rough sur fa ce s,
be cause t h e a cid han gs to t h e zin c . If t h e hole s in t h e
stra in e r b e t oo sm a ll , t h e m a chin e wil l work irre gul a r ly,
a nd cause th e g a s t o jum p, by re ason of th e oxide of zin c
closin g them up ; th e sam e e ffec t w ill be produce d should
t h e oxide g e t in to t h e we ll in large quan ti ti e s t o st ep up
t h e a cid pipe . N ow fix th e t op H ,

by cuttin g a hole for
t h e pipe I, an d a l fiin . ho le for th e pour in g in of th e a cid
a n d wate r ; burn i t to t h e t0p edge of t h e m a chin e , as

shown . Thi s top, should th e m ach in e throw up, pr e ve n t s
th e a cid from flyin g about

, e spe cia lly if cu cove r th e hole
B w i th a loo se pie ce of she e t lea d tw o or in che s roun d

,

with han dle or le ad r in g t o lift i t by. N e xt fix a 15m. or

2m. pie ce of le ad pipe in to th e side of th e we ll , a s shown
a t Q ; thi s se rve s to em pty th e m a chin e , a n d to dr a in off t h e
oxide of z in c

,
&c . A l j in . or 2in . scr ewed plug wi ll be

be st fixed on t h e e n d of th e emptyin g pipe for closin g.

Coppe r or le ad is t h e be st m a te r i a l ; but for such plugs a
2m. boss an d an ir on plug m ay be use d ; but this plug if

T h e O ld Squa r e -B ox M a c h in e .

The re a re m an y other m e thods of makin th e m achin e ,
but t h e pr in ciple r em ains th e sam e in Fi g . 61 i s

t o th e form e r m achi n e . In thi s diagr am ,

b e n o tice d tha t t h e cap C is on t h e top, a n d th e we ll W a t

and con tinue d a lon g th e bo ttom . T h e z in c is putbottom as a t Z .

FIG . 61

In this m achi n e the r e is an othe r , or th ird, chambe r J,
ca lled t h e sa fe ty cham be r , a lso ca lle d G urn e y’

s a rr an ge
m e n t, a n d is e spe ci a lly sui table for t h e oxy

-hydroge n
blow pipe . It is n othin g but a la r tube—say 4 in .

havin g wi thin i t th e g as ipe R J ,
'

g . 6 1
, first take n

up t o t h e top a s shown , a n be n t ove r for th e e n d t o dip
in to n o t m ore tha n l in . of wa te r . In thi s w ay th e g a spa sse s up t h e g a s pipe a n d thr ough th e thi n laye r of wa te r
in to t h e t ap, an d out of th e sm a ll pipe N in to t h e in di a
rubbe r tubin g, a n d so to th e bur n e r (ca lled a blow ~ pipe \.
Thi s pr e ve n ts th e possibil i ty of fi r e ge ttin g in to th e g asge n e r a tor from th e bur n e r , e tc . B ut wi th this a r r an ge
m e n t th e g as com e s off with m ore wa te r

,
whi ch ge ts in to

th e tube , a n d is a n awful nuisan ce whe n a t work. Whe n
such is th e ca se , take th e lot of tubin g a n d han g i t e nd

m ade of iron ofte n requir e s r e n ewin g, so tha t a le ad on e

will be th e be st . N ow fix as show n a t C T, a 4 in . , 5in .
, or

6in . cap an d screw ; th e la tte r size is be st, be cause i t adm i ts
of large pi e ce s of zin c be in g put in to t h e m achi n e . This
cap a n d scr ew m ay b e solde r ed on , as t h e a cid is n o t sup
po sed to com e in to con ta ct with i t , though, if you ca n ke ep
t h e bra ss work cove re d wi th le ad [a s shown in Fig . i t

w i ll b e a ll t h e be tte r for th e e xtr a tr ouble . Then fix a igin .

go od g a s cook on th e pipe I, as shown a t 2 , but a t le a st
four in che s abo ve th e top of t h e m a chin e , out of th e w ay
of t h e a cid . N e xt g e t a l i in . block out to fit in th e bottom

,

to suppor t i t . T h e ce n tr e of th e m iddle pa r ti tion m ay be

par tly suppor ted by t h e a cid pipe r e sti n g upon t h e bottom of
th e we ll, but ca r e m ust be take n in cuttin g thi s pipe , so
tha t th e e n d be n o t st eppe d up by re sti n g on th e bottom ,

o the rwise i t wil l hinde r th e ac id wa te r passin g from on e

cham be r t o a n othe r . T h e bo ttom of t h e ac id pipe m ay be
cut a s shown a t T U, Fi g . 66 . If th e m achin e i s t o ha ve a
ca sin g K (a thin g I r e comm en d) , use coppe r , a n d ke ep i t
we ll blacked ove r wi th J apan bla ck. This ca sing an swe rs
tw o purpo se s : i t pre ve n ts t h e le ad fr om be in g dam age d

,

an d cause s th e m achin e , by ke epin g th e he a t in , t o work
be tte r . T h e join ts or se am s of t h e casin g m ay b e solde r ed
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upwards t o dra in out
,
whi ch m a y take hour s to ae com

pl ish ; of cour se you ca n g e t i t out quicke r by blowin g
down th e pipe whe n suspe nded e n d upwards .

C A U T ION —Whe n you ca n ,
a lways blow out th e flam e a s

soon as th e bur n in g is don e , an d turn off th e g as a fte r
wa rds.

Unl e ss thi s pr e cauti on is take n th e m achin e , if
e xhauste d of ge n e r a tin g powe r or crysta llized , is apt to

dr aw ba ck ”

(viz . , on coo l in g, a par ti a l vacuum is form ed)
t h e g as, a ir , a n d light wi th i t , e ve n throu h very lon g
le n gths of pipe s, a n d conse que n tly e xpl e

,
n o t on ly

destroyin g th e m a chin e , but l ife . It is a lso n ece ssa ry t o
tur n off th e win d t ap,

for t h e g a s h as kin g desire t o'
e ve n explode them ,

pa r ticular ly whe n in th e hands of th e
un skilled .

T h e M a c h in e S iph o n .

T h e Machin e Siphon , Fig . 62, is

n othin g m or e tha n a comm on g a s

siphon m ade for th e purpose ofc a tch
i n g th e wa te r par tia lly give n off by
t h e steam from t h e a cid, wa te r , e tc. ,

wi thin t h e m achin e . T h e in le t pipe A
is be st take n do w n in to th e bo tt le ar t

B ; t h e g as e xit ipe is m a rked D . Tor
m y par t, I pre e r to m ake C w i th a

piece of l in . pipe , about 5in . lon g. A

a nd D a re bo th fin . g as pipe solde r e d
on to B ; th e rubbe r pipe s a r e slippe d
ove r t h e e n ds, an d of course se cur e ly
fixed . F is a str ap of 61b . she e t le ad
be n t t o form a hook t o ha n g ove r t h e
rim L of t h e m a chin e , Fi g . 59, and

as shown a t Q, e tc . , Fi g . 68 .

N O L L
’

S

takin
g

a bout, i t swe ight be in g about l Olb s. T h e bar re l of
th e p un ge r i s pro te cted by be in g place d in side th e body
of th e blower ; i t s construction is sim il a r to tha t shown a t

B ,
.

Fi g . 63 . A child ca n work i t for hours to ge the r , a n d
bem g gove rn ed by a wa te r co lum n an d sm a ll plun ge r give s
on e of t h e ste adi e st flam e s I e ve r han dle d . N .B .

—Thi s
be llows is a lso ve ry han dy for blowin g foul a ir out of de ep
we lls, &c .

FIG . 63 .

M a ch in e L a gge d .

A t A ,
Fig . 63 , can b e se en an improved le a d burn in g

m achi n e an d blowe r ; th e m achin e is lagged wi th ash

and we ll pro te cte d , t h e additi on a l e xpe n se is but sm a ll ,
and i t is just th e m a ch in e for kn ocki n g about th e coun try.

T h e blowe r shown in Fig . 63 is a l so very g ood for

n ot run down th e pipe W in to th e lowe r cylin de r ; turn on

th e co ck a n d i t wi ll thus, forcin g a l l t h e a ir out of t h e

bo ttom cylin de r , work th e h a n dle a n d force m ore a ir in to
th e bo ttom ,

this t h e wa te r ba ck up t h e pipe W ,

a nd so lon g as you wo rk so wil l t h e blowe r . Som e bur n e r s
like th e wa te r t o be a lwa ys on th e bubble , wh ich is be st
un le ss you can depen d upon th e wa t e r in t h e cyl in de r be in g
kept a t on e le ve l, or th e win d a t equa l pr e ssur e .

‘

B e llo w s fo r t h e B lo w -pipe in L e a d-burn in g ,

T h e be llows is of t h e gre a te st im por ta n ce in som e ki n ds
of le ad-bur n in g ; for he avy wo rk such as fr om in ch
pla te t o sa y 18 lbs . le a d , alm ost an ythin g m ay an swe r
provide d you can g e t th e de sir ed pr e ssur e , but whe n you
com e to 2 , 3 , 4 , or 5 lbs . she e t le ad you r equi r e t h e flam e

qui e t an d n ot dan cin g an d poppin g up an d down like a

wi ll 0’
th e wi sp . For thi s r e a son I ha ve in tr oduce d th e

n e w figur e s B ,
D

, Fig . 63 , D be in g worke d by a be ll ows;
an d B wi th a plun ge r , or bo th plun ge r and be llows m ay b e

a t tim e s worked Wi th advan tage . T h e plun ge r an d wa te r
colum n be llows is th e simple st and be st ki n d of han d-worked
be llows kn own , and is m ade a s fol lows : N , O , ar e tw o

zin c , coppe r , or le ad cylindrica l ve sse ls, say 9 in . round

an d 18 in . high, on e fixed a bove th e o the r , th e bo ttom on e

be in g e n cl ose d. Through th e t op of th e bo ttom ve ssel is
fixe d a l in . o r 1%in . coppe r , zin c, or le ad pipe . On th e t0p
a t R is fixed th e be ll ows, ha vin g in l e t a n d outle t cloe lvs

R , U , w i th a le ve r or handl e , whi ch m ay be worked by
han d, foo t, or o therwise . T h e a cti on is as fo llows —Turn
off th e win d-cock (se e sm a ll co ok on t op of B , Fi g . 63 , or

N ,
Fi g . 68 , an d about thr ee par ts fi ll th e top cyli n der wi th

cle an wa ter , and as lon g as th e cock is shut th e wa te r wi ll
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L a n t e r n B e llo w s .

Thi s is an other kin d ofbe llows, whi ch is ve ry han dy for
°

obb in g about, a n d m ay b e m ade r oun d, som e thin g like th e
ll ow s of a con ce r tin a , fixed in a n upr ig ht r oun d box ,

usual ly about 8in . high a nd Sin . o r mm. in di am e te r ; i t
m ay be worke d by a peda l, or by a plum be r ’

s counse llor
(labour e r or boy se a te d upon t h e top of t h e be ll ows, wi th
a le ve r in h a n T h e t op bo ard of t h e be llows is be st
worked Wi th a be dste ad spr in g, o r a de ad we ight m ay be

use d ; but thi s la tte r , be ing he avy car r iage
,
is som ewha t

Fo o t B e llo w s (Do uble A c t io n ) .

Fig . 64 shows th e foot be llows, t h e bo ttom be in g worked
up wi th a spr in g S. It is ve ry ha ndy fo r odd a n d out -doo r
work, a n d i s m ade a s follows : T h e thr e e pi e c e s of bo ard
form in g t op, m iddle , a n d bo ttom ,

ar e con n e cte d wi th
le a the r close ly n a iled , as shown by th e do ts in th e e n ds of
th e bo a rds . T h e va lve is fixe d n e a r E ,

ope n in g inwards ;
the re is a lso a va lve in th e m i ddle boa rd ope n in g dow nwar ds
be twe e n t h e t op a n d m iddle bo a rd is fi xe d a spir a l spr in g to
ke e p the se t w o bo a rds e xpa n de d ; the r e is a lso an o the r
spr in g

,
as a t S

, t o push up th e bo ttom boa rd, whi ch te n ds
t o ke ep i t close d. T h e be llows thus fo rm e d is n ow by th e
m iddl e bo a rd fi xed t o t h e four po sts a s shown a t P , a n d a

w in d-pipe H ,
fixed t o th e bo ttom pa rt of th e be llows a s

F lu. 64 .

shown ,
or th is pipe m ay be fixed n e a r P , whi ch will b e
tha n if fixed whe r e shown . It s a ction is a s follows :

B y depre ssin g t h e t op bo a rd, th e a ir from within is pre sse d
thr ough t h e val ve in t h e m iddle board, and thus th e

bo ttom bo ard Ope n s, whe n t h e spr in g te nds to pr e ss t h e
a ir out aga in thr ough t h e win d-pipe H . B y a llow in g t h e
top boa rd to r ise

, t h e va lve in t h e t0p ope n s a n d a llows
fre sh a ir t o e n te r

,
which m ay be pr e sse d out agai n , a n d

so on . T h e bo ttom bo ard i s he r e shown to be worked
up wi th a spr in g, but if a little we ight a nd le ve r is .fix ed

o n th e un de rside of th e bo ard n e a r th e pipe H , th e be llows
will wo rk m or e r e gula r ly, be cause t h e spri n g when com

pr e sse d give s a g re a te r pre ssur e a t on e tim e than an othe r ,
whi ch in te rfe re s w i th t h e win d whe n r e gula te d t o on e

Fo o t B e llo w s (Sing le A c t io n ) .

65 is a sin gle foo t be llows, but shown in con jun cti on
r e gula tor R ,

which m ay be a sim ple pi e ce of thin
n a i led acr oss th e top to form a diaphr agm , a n dwhi ch

m ay b e we ighte d t o suit a n y pr e ssur e of win d, or thi s m ay
be in th e shape of a blown bla dde r we ighte d down in such
a mann e r tha t on e un iform pre ssur e can b e obtain ed . Of

cour se the se be llows m ay be worked in con jun cti on with 0,
Fi g . 63

,
or A

, H g . 66 .

FIG . 65 .

P . J . Da v ie s ’

B e llo w s .

T h e be llows illustr a te d a t Fig . 66 is of an improve d form
,

a n d by fa r t h e be st ye t in ve n te d, an d is made as follows
,

t h e sca le be in g l i in . T h e fr am e A T U 2 i s a n oblon g
wooden box a bout 1ft .

'

9in . or 2ft . lon g
,
he ight about 9in .

S C A L E. Ii

FIG . 66 .

and width about 9in . or 10m. T h e half e n d B i s fixed to
a n swe r a s a stop for th e tr e adle , whi ch pre ve n ts t h e be llows
sprin g be in g in jur ed by e xce ssive pre ssur e fr om th e foot ;
th e box h a s a lso th e par ti tion C for th e support of t h e side
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le ad of t h e ciste rn . U N is th e topbo ard, havi n g a 4 in .

hole for th e win d-cham be r S. T h e top an d bo ttom pa r ts,
o r bo a rds, of t h e be llows B ar e m ade wi th l i in . m ahoga n y ;
t h e diam e te r should be about l in . le ss than t h e width of

t h e box ,
tha t is , if t h e box is 9in . ,

t h e t op shoul d be Sin .

R oun d th e in side of the se bo a rds should be tur n e d th e

groove A [se e pla n ] , t o re c e ive th e e n ds of a spira l spring,
such as is used fo r sofa s or e a sy cha irs ; this spri n g m ust
in siz e equal n e a rly tha t of t h e boards, an d sta n d, whe n
n o t com pr e sse d, a bout 1 5in . hi gh . In th e bo ttom bo ard
t h e ape rtur e C is m ade for t h e in le t va lve a nd pipe ,
a n d th e ape r tur e B fo r t h e outle t pipe . We n ow com e t o

th e in le t va lve . Thi s is simply a gin . gr oun d-in s]t oi ‘t spin dle
va lve

,
whi ch m ust be of such m ake tha t th e we ight of th e

va lve will n o t in te rfe r e wi th th e passa ge of th e a ir
, for if

too he avy t h e a i r will flow with th e be llows sluggishly.

Thi s va lve if a groun d-in va lve m ust have th e side s with a

good tape r—in fa ct, they should be a s fla t a s they ca n be

m ade ; othe rwi se t h e va lve wil l work i tse lf tight a n d will
j amb i tse lf, the r eby causin g t h e be llows t o jum p a n d work
r oughly . T h e spin dle of t h e va lve should have ple n ty of
play th rough t h e br idgeway of t h e va lve . This va lve
should be so lde r e d on to a pie ce of%in . pipe prope rly
fla n ged fo r be ddin gwi th whi te -le ad to th e bo ard ; t h e fla n ge
should be cut la rge e n ough to admi t of both th e in le t va lve
pipe an d th e outle t va lve pipe be in g so lde re d t o i t . The n
t h e whole can be be dde d a nd n a ile d down on th e bo ard
toge the r . H avi n g g o t so fa r , n ext fix wi th wir e or o the r
wise t h e sofa sprin g t o t h e bo ttom bo ard, an d ove r t h e va lve
a nd outle t pipe ; a lso fi x th e sprin g to th e top boa rd ; this
will have th e appe a r a n ce of a co n ce r tin a fr am e w i thout
t h e le a the r . N ow provi de t h e le a the r ca sin g . T h e be st
m a te r i a l for thi s purpose is she epskin of a m e dium
thi ckn e ss this m ust be prope r ly sewn toge the r , a n d pe r fe ctly
w indtight; th e le n gth r equi r e d is about 7 in . or 8in . N e xt
in se rt a ca n e h oop in th e m iddle , to ke ep e side s di ste n de d
wh ile dr awin g in th e win d ; the n wi th fin . t in -ta cks an d a n
e xtr a ban d of le a the r about gin . wide , n a il t h e le a the r t o
t h e be llows bo a rds . N ow ,

with t w o scr ews of sui table
le n gth, faste n t h e bo ttom of th e board to t h e bo ttom bo a rd
of t h e box ,

se e in g tha t t h e screws do n o t pr ess through t h e
bottom bo ard of t h e be llows ; fix th e outle t pipe a s shown
a t W , r e ady for conn e ctin g by a blown or coppe r -b i t '

oin t,
a nd be n d t h e in le t pipe up th e side of t h e fr am e a s s ow n

a t F
, Fig . 68 . N e xt lin e th e close ciste rn H B ,

Fig . 66 ,
ha vi n g a pie ce of &in . le ad pi P

,
so lde re d in th e bo ttom ,

a nd lo n g e n ough t o r e ach t o t e top of win d-cham be r a s a t

V, an d t o be n d r oun d t h e bo ttom ,
so as to m e e t t h e outle t

pipe A fr om be llows a s shown a t W . Ha vin g t h e ciste rn
m ade , a n d t op a n d bo ttom so lde red on , fix t h e fiin . spin dle
va lve V on t h e pipe P , a n d t o a sui ta bl e he ight, say 10in . ,

a bov e b ox ; n e xt fix th e l in . wa te r co lum n o r dip
p ipe G t o t h e t op of t h e box , ste ady i t with a flan ge jo in t
a t Y, l e t t h e pipe g o to t h e bo ttom of t h e box , but wi th th e
e nd cut t o t h e shape a s shown a t U a t th e bottom of t h e
A CID P IPE this wi ll a llow a fre e passage for t h e wa te r
w he n th e be llows is a t work. N e xt bo re t w o l in . hole s
i n t h e top of t h e ciste rn n e a r t h e so lde red pipe s, to a llow
t h e fr e e passage of th e win d from t h e be llows t o pr e ss
upon t h e top of t h e wa te r in t h e c iste rn (t o b e expla in ed
furth e r on ) . T h e w i n d-cham be r S is m ade wi th a

p i e ce of 5m . soil pipe of sui table le n gth, say about 12 in . ,

byfir st solde rin g a pie ce zin . lon g t o t h e top of t h e le ad
c i ste rn ; the n fix t h e t op bo ard N a n d ta ft down th e e n d of
t h e short pi e ce of 4 in . lead pipe ove r t h e top bo a rd, a n d
solde r t h e 4 in . win d-cham be r to thi s ; th is fla n ge will ke e p
up t h e top of th e le ad box . N e xt turn o r flan ge ove r t h e
t op of t h e w in d-cham be r a s shown a t M t o r e ce ive t h e
m i ddle parti ti on ,

a n d t h e pipe V P , t o th e in side as shown a t

S . the n cut a pie ce of t h e she e t-le ad V for t h e pa rtiti o n ,

a nd to this solde r th e to p
-e n d of th e w a te rcolum n pipe G ,

a s shown i n diagram . P re pa re t h e funn e l L J , a n d so lde r

T h e Tub in g .

i t to ge the r , wi th th e mi ddle par ti tion to th e win d cham be r
a s shown ; fix a in . g a s

-co ck as a t K, to t h e top of th e
win d-ch am be r ; a te r t h is fix t h e tr eadl e E by putt in g a

mm. &in . or o th e r bo lt of a sui table le n gth through t h e

e nd
,
an d through th e t w o side s of th e fr am e , as shown a t C ;

then wi th tw o stout screws fa ste n th e top of t h e be llows t o
t h e tr e adle , an d in such a m a n n e r tha t th e be llows w i ll w ork

n e ar ly upr ight ; m ake t h e join t a t W ,
a nd t h e be llows wi ll

be com ple te d. T ur n of th e w ind -cock K an d fi l l th e be llows
with wa te r t o about ha lf-w ay up t h e fun n e l J ; the n open
t h e win d-cock a n d l e t t h e wa te r run down , a n d th e be llows
is r e ady for use . N o tice tha t, ifyou g e t t oo m uch wa te r , i t
wil l r ise above th e va lve V, a n d m ost like ly wi ll by de gre e s
work i ts w ay in to th e be llows, the r eby so fte n in g t h e le a the r ,
and causin g i t to work ve ry flabby an d badly. For t h e

sam e re ason t h e be llows m ust n o t be le ft e xposed to th e

r ain , e tc .

In the ory th e con struction of th e be llows is a s follows
Suppo se t h e win d cock K t o b e ope n ,

the n by wa te r be in g
put in to t h e funn e l L J , Fi g 66 , i t wi ll run dow n th e wa te r ‘

colum n pipe G a n d in to t h e box H P , so tha t by clo sin g t h e
win d cock K n o wa te r could g e t thr ough t h e pipe G (be cause
the r e would be n o e scape for t h e a i r h e ldwithi n t h e box H P ) ;
but n ow suppo se t h e win d-cock K t o be shut off, a n d t h e
box full of wa te r

,
a nd an additi on al qua n ti ty of win d

pum ped in through t h e va lve V, as th e be ll ows is worked .

so wi ll t h e wi n d within t h e box be com e com pre sse d, a n d
will pr e ss upo n t h e surfa ce of t h e wa te r a t R w i th sufficie n t
for ce to cause i t to flow ba ck up t h e pipe G ,

un ti l a ll is
forced out , whe n , if th e be llows be kept a t wo rk, th e a i r

will bubble up thr ough t h e wa te r (exa ctly as t h e m a chin e
would whe n throwin g up) n ow ope n th e co ck K, a nd

the r e is a n exi t for t h e a ir , whe n th e wa te r willflow ba ck
in propo r ti on to th e am oun t of wind a llowe d to pa ss
th r ough t h e win d-cock .

Thi s is on e of t h e be st e xpe r im en ts to ill ustr a te th e

m a nn e r in whi ch wa te r is for ce d up th e suct ion pipe of a

comm on pum p by a tm osphe ric pre ssur e ; a lso i t is

in expla ini n g t h e pr in ciple of siphon ic a ction .

This is m ade ofpure in dia rubbe r ; th e g e n e ra l size is gin .

It should b e thick e n ough to pr e ve n t kinkin g or fla tte n in g
whe n be in g pulle d about ; wir e d pipe is of n o use for thi s
purpo se

,
a s i t wi ll n o t last, owi n g t o th e ac id whi ch is con

sta n t ly gi ve n off fr om t h e m achin e (i
n . pipin g w i ll be

be tte r tha n gin . fo r lon g le n gths , o r w e re the re i s m uch
fe a r of t h e g a s con de n sin a n d so form in g wa te r . ) You

wi ll r equi r e thr e e le n gths ofthi s pipe a ccordin g t o your wo rk .

o n e pie ce for t h e ha n d pipe [see HA N D P IP E ,
Fig

ge n e r a lly about 5ft . o r 6ft . lon g . Thi s is to con n e ct t h e tube
a n d ni pple t o t h e br e a chin g pipe pie ce Z , a n d cocks shown a t

B ,
V

,
Z

,
D

,
Fig 68 . You wi ll a lso wan t a i e ce for t h e win d

pipe L W N
,
t o con n e ct t h e be llows w i t t h e cooks, a n d

a n o the r pi e ce fo r con n e c t in g th e cocksD,K, w i th t h e m achin e ,
o r m achin e siphon ,

P Q, Fi g . 68 . Youwill a lso wa n t a pi e ce
about a foot lon g ,

a s shown a t R
,
fo r con n e cti n g t h e siphon

Q [a lso shown wi th e n la r ge d vi e w a t Fig . 62] w ith t h e g a s
m a chin e . Fig . 67 shows a n e n la rge d view of t h e b re ach i n g
cocks . Thi s is sim ply thr e e co cks on on e be n t br ass tube a s
a t I J K . E is t h e g a s tube le adin g from t h e m a chin e , H
t h e win d tube le adi n g fr om t h e be llows , C t h e tube le adin g
to t h e ha n d pipe burn e r , I be in g th e wind co ck whi ch m ust
b e re gula te d to sui t t h e work. K th e r e g ula ti ng cock for
t h e g a s, an d J t h e turn in g off co ck. A fte r t h e win d a n d.

g as co cks a re on ce r egula te d to th e wo rk, the y n e e d n ot be
touche d for som e tim e

,
or un til circum sta n ces r e qui r e i t .

T h e use of thi s b r e ach in g is to con n e ct t h e t w o gase s, 5. e . ,

th e hydro g e n fr om t h e ma chin e , a nd th e a tm osphe r ic a i r
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di scon ti nued ; open th e cock 2, t h e pr essur e is a t on ce

r e li e ve d, a n d t h e a cid run s down a ga in , a tta cks t h e zin c .

a n d ge n e ra te s m ore g a s . T h e chem ical proce ss of th e

work—pe rhaps I h ad be t t e r e xpla in i t—is as follows —T h e
zin c take s oxyge n from th e wa te r a n d forms oxide of zi n c,
whi ch

,
though in soluble in wa te r , is quickly di sso lve d by

t h e a cid , form in g a sa lt ca lled sul pha te of zin c, whi lst
hydroge n passe s off in a ga se ous sta te . This chan ge tha t
o ccur s m ay be explai n ed in t h e followin g e qua t ion z—H2
SO4 + Zn = Zn S04 H2 .

On e oun ce ofZin c is sufficie n t t o libe r a te from a cid wa te r
about 27} com pr e sse d or m a chin e ga ls. of g a s, whi ch, whe n
pur e

,
is th e li ghte st of a ll kn own substan ce s, be in g four tee n

tim e s lighte r than comm on ai r and sixte e n tim e s lighte r
tha n oxyge n .

In ha n dl in g this g a s b e cautious , a s i t is ve ry inflam
m able an d e xtr em e ly dan ge rous ; if i t explode s, i t . will
probably produce de a fn e ss, if n othin g worse . It i s a

co lour le ss , tra n spa r e n t, ta ste le ss a nd in odorous g a s .

Though i t ca nn ot suppor t li fe i t is n o t po ison ous ; but , if
take n in la rge quan ti t i e s in to t h e lun gs, i t displace s so

m uch a ir tha t t h e r esult would be in se n sibility ; t h e vo ice
would be com e sque aky a n d occasion a lly unhe a rd . These
con tin ge n cies have to be gua rded a ga i n st .

T h e
.

He a t g ive n off by Sm a ll M a c h in e s .

If t h e m a chi n e is a sm all on e , i t h a s n ow be com e he a ted,
a n d shoul d n ow b e kept a t work, for if i t be le ft t o coo l
dow n , th e chan ce s are tha t you wi ll r equi re a fre sh
quan ti ty of a cid .

Cle a r in g t h e C ryst a ls out oft h e M a c h in e .

T h e m a chin e whi le worki n g should be kept warm , and
n eve r a llowed to g e t be low 70° F . o the rwise , if i t h as be e n
worked ha rd, a n d th e e xhauste d li quor a llowed t o sta n d , i t
will soon be com e crysta llize d, whe n i t would r equir e a pail

B E N C H

T h e M a c h in e a nd B e llo w s fi t t e d up.

Ha vin g e xplain ed t h e con structi on of m y le ad-bur n in g
m achi n e an d be llow s, I will n ow proce ed to expla in a n d
i llustr a te th e whole , e xa ctly a s I e xhi bite d i t a t South
Ke n sin gton be fore t h e com pe ti tors for th e pr ize s offe r ed
for plum bin g by t h e N a tion a l He a lth Socie ty

,
Ma rch, 18

a n d as use d by m yse lf a nd m en in di ffe r e n t pa rts
En glan d, Wal e s, a n d Sco t
la n d. Fi g . 68 illustr a te s th e

Fi G . 68 .

-or t w o of bo ilin g wa te r to b e thr own in to
crysta ls , an d cle a r them away . Som e tim e s th e m a chin e is
c a se d W i th fe lt, &c . , t o ke e p i t warm . If t h e m achin e doe s
i i o t m ake g as fast en ough, i t m us t have th e acid str on ge r ;
if n o g as ca n be obta in ed, the n look to your z in c . P robably
you W i ll n o t fi n d any le ft ; of cour se the n you must put in
m ore . Should you requir e to do this W i thout em ptyin g

pie ce Z a nd th r ough th e han d-pipe V to th e n ipple A ; a t
t h e sam e tim e W in d is pum pe d from th e be llows thr ough
t h e rubbe r tube sW ,

an d throug h t h e b re ach in g , where i t is
r e gula ted by t h e span n e r cock L , to m e e t a n d to m ix i n a

ce r ta in qua n tity or propo r ti on as be fore e xpla in e d W i th t h e
g as a t t h e m e e ti n poin t of th e bre e chin g Z, and thr ough
th e ha n d pipe to e n ipple n e ar A .

t h e acid from th e m a ch in e
, take th e rubbe r off t h e g a s-t ap,

a t R
,
Fig . 68, and wi th your m outh

,
blow up all th e a cid

wa te r in to th e t op cham be r , but be care ful n o t to blow too
stron g, for this would cause

'

t h e acid t o bubble up, t h e
spla she s ofwhich would, in a l l probabili ty , com e in con ta ct
with your fa ce . N . B .

—~T o pr e ve n t thi s i t will be quite a s

we ll t o pla ce a sm a ll pie ce of le ad ove r t h e hole H ,
which

wi ll a lso ke e p for e ign m a tte r s from ge ttin g in to t h e t op
chambe r . Of cour se you w oul d on l y apply your m outh
un de r extr em e circum sta n ce s, a nd when t h e g as can n o t be
g o t up o the rw ise ; wi th a li t tle judgm e n t i t can be blown
up wi th th e be ll ows. Wh e n t h e a cid is a ll up,

take t h e
plug 4 , 6, Fig . 59, a lso WOOD P L UG , Fi g .68, a nd plug t h e
e n d of acid pipe P ; thi s wi ll pr e ve n t t h e r e turn of th e a cid ;
n ex t

, as quick aspossible , open th e g as cook 2, F ig . 59
,
to pr even t

th e m ach ine be ing s tr a in ed w i th pr essur efr om th e g ene r a t ion of
g a s (sh ould i t be a ble to do so) ; you m ay the n take off th e la rge
cap, throw in a pa il of fre sh wa te r ; n ext e xam in e for zin c .

Impor tan t C aut ion —Do not take fi r e n e a r enoug h to explode
the mach in e .
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Thi s flam e illustr a te s th e burn in g of t w o pie ce s of lead
toge the r a t A , Fi g . 68 , kn own a s fla t -butte d wo rk . T h e
blow-pipe , 5 , 6 , 7 , Fig . 69

,
is m ade of stout bra ss tube ,

gin . bore ; t h e n ipple s 8 , 9 , 4 , are dr awn full size ; 3 is a
plan lookin g fr om t h e back

, an d 2 is a plan lookin g fr om
t h e fron t ; the se n ipple s ar e m ad e t o screw offo r on to t h e

pipe ; th e size d hole for th e j e t must va ry a ccordin g to th e
cla ss ofwork don e , an d a lso th e workm an . T h e ordin a ry
size is fr om 1 -3 2 t o 3 -3 2 of an in ch , or la rge r , if requir ed
for ve ry he avy work, such a s fr om 12 to 28 lb le ad .

FU L L SIZE

T h e stude n t is par ticula r ly caution ed aga in st a ttemptin g
t o burn be fore h e h a s thoroughl y m aste red th e pr in ciple s
upon which th e m a chin e a n d be llows a r e worked . H e

should be able t o an swe r a ny of t h e questi on s re la tive
t o thi s work, whi ch will be foun d a t t h e e nd of this work .

I sha ll n ow proce e d t o expla in L e ad B ur n in g, an d those
w h o wish t o be com e profici e n t in t h e ar t m ay e a sily do so

’

by followin g m e ste p by ste p through t he se page s, pr actis
in g e ve ry lin e . Do n o t t ry to le arn i t a ll a t on ce . A s for

m e , I thin k tha t slow an d sure is an e xce ll e n t m otto .

R em embe r tha t pe r fe ction is a tta in ed by de gre e s . I, whe n
a boy, an d in de e d n ow

, take pa r ticul a r n oti ce tha t I g e t
t h e e lem e n ta ry work be fore I a ttem pt to e xce l, for wi thout
be in g g roun de d in this par t of t h e work, n o m a n can

e xpe ct t o be com e proficie n t .
On ce m or e , be for e you be gin burnin g, l e t m e say ;

P r ay ca ll pe rse ve ra n ce to y our a id,
A nd l e t t h e foun da ti on b e we ll la id .

T o give my r e ade rs som e ide a of th e e xte n t of le ad
burn in g n ow e xe cuted , an d th e con se quen t im porta n
be in g a com pe te n t “ le ad burn e r , ” I m ay he r e say tha t
M e ssr s. P ulle n Son s, th e we ll-kn own so lde r a n d ca st
le ad O -tr ap m an ufacture rs, burn on th e a ve r age upwards
of t e n m ile s pe r an n um , a n d though a t first sight thi s
qua n ti ty m ay se em absurd . i t is n e ve rthe le ss th e fa ct .
In o rde r tha t plumbe r s m ay n o t from m y te a chi n g in

the se page s b e di scour age d by fa ilur e a t th e comm e n ce

m e n t of the ir e fforts, I thin k i t a s we ll a t on ce to te ll them
tha t, in orde r to succe e d in t h e a rt of le ad burn in g, the y
m ust b e pr epa r ed to fo llow m inute ly th e in struction s , a n d
n ot b e surpr ise d tha t the ir e a rly e ssays a r e un succe ssful .
A large sha r e ofpa tie n ce i s a lso re qui r e d be for e com pe te n cy
i s r e a ched . It i s n o t a t a l l improbable tha t on e of t h e fi rst
di fficulti e s tha t will be m e t wi th, will be in r e g ula tin g t h e
win d to th e g as , a s t h e propor tion s of win d an d g a s , a nd

a lso t h e pr e ssur e , r n ir e such e xa cti tude to produce t h e
true a e ro -hydr oge n m e , tha t i t i s va i n an d r idi culous to
e xpe ct to succe e d on a fir st a tte m pt .
A n othe r diffi culty tha t you will probably have t o con te n d

with i s, tha t the r e m ay b e a for e ign adm ixtur e of chem ica ls
i n th e a cid, or for e ign m a tte r in t h e zi n c , whi ch would
c ause th e le ad n o t t oflo w toge the r , but r athe r t o blacken
your se am . Eve n a n e xpe ri e n ced le ad bur n e r n o t un fre
que n tly h as a lm ost in surm oun table difficul ti e s t o con te n d
with in bur n in g le ad tha t is e i th e r im pur e , o r whe r e
the r e are t w o qui te di stin ct kin ds of le ad to be bur n e d
toge the r .

In a n o the r ca se you would m ost lflre ly fa ll in to e rr or in
a ttem ptin g t o li n e '

a ciste rn ,
a n d would m e e t w ith a lm ost

un con que rable difficultie s . T h e prope r m ode is to lin e i t
as a zin c -worke r woul d—tha t i s

, so tha t t h e se am will
sta n d out of th e a n gle som e thre e or four in che s, a n dm ake
o n e to l ap ove r th e o the r .

P re pa r ingWo rk fo r B ur n in g —Fla t B ur n ing .

Take tw o piece s of le ad, an d pr epare th e edge s t o butt

toge the r . Shave th e edge s th e exact width, a s shown a t
C D, Fi g . 70. Do n ot use so il

,
touch

, or re sin ,
n or han dle

Fl o . 70.

a fte r i t h as be e n shaved . Shave th e le ad, an d put i t t o
ge the r , as shown in 70. B e sur e an d sha ve a l l pa rts tha t
touch an d a r e r equir e d t o be burn ed—vi z . ,

ba ck an d fron t of
th e le ad tha t touch e ach othe r .

G a s a nd A ir R e gula t in g .

H avin g our ma chin e fitte d up an d r e ady for use , a s

shown a t ig . 68 , I will in struct you h ow t o r e gula te your
g as a nd win d, which i s ofth e gre a te st im po rta n ce . For thi s,
se e Figs . 7 1 a n d 72 . Take th e pipe A B

, Fig . 7 1 , a n d hold
i t lightly be twe e n th e fin ge rs a n d po in t of th e thum b,
a s shown , so tha t th e pipe wi ll just b e on th e ba lan ce from
A t o B ; hold i t a s e asy a s possible ; n ext have a lighte d
candle , or be tte r , an o i l lam p, bur n in g close to your work ;
n o w tur n on t h e STOP COC K of th e m a chin e al so
t h e shuttin g off co ck K, an d cpe n th e r e g ula tin g cock D ;
shut th e w i n d cock N . N ow th e m achin e be in g just
char ged will have a quan ti ty of a ir m ix ed wi th t h e fi rst l o t
of g a s, an d for a m i n ute or so a fte r be in g tur n ed on this
m ixtur e wi ll n o t ign i te , be cause a t first the r e wi ll be too
much a tm osphe ric a ir in proportion t o th e g a s . A fte r
a m in ute or so h a s e lapsed, t h e hydrogen wil l pr e dom i n a te ,
a n d wi ll ig n i t e wi th a p0p an d kin d of a blui sh flam e ,

pe rhaps r o ar in g, an d m ost like ly th e size of th e flam e wi ll
b e e xce e din gly large , or pe rhaps sm a ll

,
a n d opout i t wi ll

the n , if th e pipe b e he ld in t h e flam e of the lam p, m ake
a sudde n pop, and wi ll b e r ekin dl ed. This m ay g o on for
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ha lf a doze n tim es, when ,
al l a t on ce , i t w i ll m ost probably

in cr ea se in siz e , em blin g th e flam e A B C D E F,
Fi g

Fi G . 71 .

FIG . 72.

72 i t the n , pe rhaps, l h a v e a ye llowish appearan ce in
oh n ed to r ed tin t, whi ch is an in dica tion tha t the re is n o a ir

FIG . 73 .

soft an d b l i h t l t a in th e span n e r D re duce th e g a s
down t o ab

b
ut
g
t h e
ysiz e

p
di t l

gie flam e shown a t l l , 12 , 1 3 , 1 4 ,
N ow , s

hut t h e win d tap L ,
Fi g . 68, a nd ope n t h e

W in d tap N ,
your g a s be ing still bur n i n g a s a t 1 1 , 12, l 3 ,

1 4
,
Fig . 73 , exce ptin g tha t you W i ll n o t g e t tha t fi n e

1p
om t

shown ther e . N ow just open your W i n d t ap spa n n e r 0
,
but

very slig h t ly, sti ll by de gre e s, a n d take par ti cular n o ti ce of

pr e se n t. This flam e is ve ry rugged, havin g but ve li tt le
he a t . N ow , pum p your be llows wa te r 11 in to th e e l

,

[se e Fi g . a n d t ur n on th e win d cock a n d your flam e

wi ll b e se e n t o a lte r bo th in size an d colour ; a n dm ost lik e ly,your flam e will appe a r a s a t H I J K L M ,Fig . 72, but w rll

n o t r em a in so
,
but will be com e a s a t P O N the n wi ll still

g e t sm a lle r a s a t R 8 Q, then t o T U, a n d fi n a ll out . (If
so

,
imm e dia te ly clo se th e shuttin g offg a s cock Thi s is

sim ply be cause your g as i s ove rcom e by th e powe r of a ir or

win d , whi ch m ust b e re duced in quan tity by just tappin g
th e span n e r of t h e cock L , so a s to ve ry gradua l ly r e duce
down t h e pre ssur e of win d un til t h e m ixtur e of a ir

a n d hydrogen g as is in prope r propo r ti on . N ow , in r e gula
tin g this pr opo rtion , i t wi ll be be st t o be gin aga in b
shut ti n g off th e wi n d-cock N ,

and tur n in g on th e g a s
-coo

K. N ow ,
light th e g as, which will appe a r rugge d
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t h e diflfe r e n ce you will ha ve in th e flam e ; i t will g e t m ore

po in ted a n d be com e a bluish soft purple a nd pe n cil
shape d in te nse flam e , in shape sim i la r t o tha t shown a t 18 ,
19 , a n d 20,Fi g . 73 . The re is a won de r ful diffe r e n ce be twe en
t h e flam e A B CD , Fig . 72, and t h e flam e 1 8 , 19, 20, Fi g . 73 .

T h e on e is rugge d a n d use le ss on a ccoun t of i t s shaggin e ss,
whi lst th e o the r is use ful o n a ccoun t of i t s sha rpn e ss . It is

com pa ct, and too m uch car e can n o t b e taken in se le ctin g
this prope r -sh aped flam e , whi ch is e n tir e ly don e by th e
r e gul a tin g t h e am oun t of g a s and a ir by adjustin g th e
spa n n e r cocks D an d L ,

whi ch gove rn t h e am oun t of a ir
a nd g a s n e ce ssa ry for th e siz e of t h e bur n e r .

N ipple s a nd Cle a n in g t h e N ipple s .

It m ay happe n tha t you ca n n o t possibly g e t a cle a r flam e ,

a n d all you ca n do by r e gula tin g th e wi n d is to n o purpose .

Whe n such is t h e ca se , e xam i n e your bur n e r , a s th e po in t
m ay be out of shape or di r ty , a n d m ust be cle a n ed wi th
a m a tch or o the r pi e ce s ofwo od po in te d t o a n e e dle po in t,
whi ch, by in se rtin g in to th e hole of t h e n ipple a n d tw ist in

any dir t which m ight have lodged

FIG . 74 .

B ur n ing .

H avin g se e n h ow to r e g ula te your flam e fr om a rugge d
t o a sharp je t , you m ay n ow t ry th e e ffect ofth e str en gth of
t h e flam e upon a stick of le ad, whi ch should b e run in a t r i

FIG .

a n gular -shaped iron m oul d, havin g sides about 3 of an in ch
wide (sim i lar to tha t of a fi n e solde r m ould) shown a t L ,

Fi g . 76 . For thi s purpose , take t h e sti ck of le ad in th e le ft
ha n d, ho ldin g i t n e ar ly hor izon ta l, or if a n ythin g, wi th i t s
e n d (fr om fin ge r an d thum b) , sa y Jz in . out of t h e le ve l, wi th
t h e po in t of t h e st ick le an in g downwa rds . N ow , in your
r ight han d

,
take th e flam e , about t h e size of tha t shown a t

A B C , Fig . 74 , a n d apply th e e n d A to th e en d of th e stick
lea d

, an d try wha t effe ct t h e fi r e h a s upon t h e le ad a t this

63

Fla t B ut t e d B ur n in g .

75 .

L a ppe d Jo in t B ur n ing .

Fi g . 76 r epr e se n ts a lappe d join t ; thi s is ofte n don e in
ciste rn work, a n d is n othi n g m o r e tha n th e hor izon tal or

upr ight work don e fla t , or on t h e bo tt om of th e

C a r e m ust be taken to pr ope r ly cle an t h e un de r side of th e

t op le ad, a s a lso th e un de rcloak, o the rwise t h e le ad will
have a poor chan ce of be in g pro r l y bur n t. Thi s burn in g
is don e in a sim i lar m a nn e r t o t be fore de scribed , w i th

po in t A ; the n t ry i t w ith th e st ick of le ad pla ce d a t B ; the n
t ry i t by pla cin g t h e sti ck close to th e n ipple a t C, an d se e

a t wha t po in t t h e le ad m e lts e a siest. R e pe a t this un til you
a r e sa tisfie d . N ow , ha vin g maste re d your flam e

, so tha t
you ca n te ll h ow to procur e a poin te d on e , a n d a s n e a r

as po ssible t h e be st posi ti on to obta in t h e str on ge st he a t
,

which woul d be a t about on e -thir d distan ce from t h e po in t A
,

Fi g . 74, n e xt try thi s un de r diffe r e n t sized n ipple s a n d

flam e s sim il a r t o those shown a t Fig . 73 . N ow I will
in struct you in fla t bur n in g.

Havin g pr ope rly m a ste r ed th e r e gul a tin g of your flam e
,

n ow proce e d t o do som e fla t burn in g. Fir st, pre par e your
le ad a s shown a t Fig . 70 he re a re t w o pi e ce s of 6 o r 7 1bs. ,

le ad butte d toge the r , shave d a n d r e ady for bur n in g . N ow

take your sti ck of m e ta l in t h e le ft ha n d a n d t h e flam e

(bur n e r s, a s a rule , ca ll th e flam e a
“flam ”

) in th e r ight,
holdin g i t as be fore dir e cted in Fi g . 7 1 , an d just n i p th e

e n d of t h e stick le ad so tha t a be ad or button wi ll fa ll on th e
jo in t as a t J , Fig . 70; the n brin g down t h e po in t oft h e flam e

a n d m e lt t h e be ad of le ad toge the r wi th t h e tw o e dge s
of t h e le ad, taki n g ca r e to ap ly t h e hotte st par t of t h
flam e t o t h e cen tr e of join t . e t th e whole flow toge the r ,
ra ise t h e flam e in stan tly, an d wi th a ll spe edm e lt offa n othe r
be ad to drop just upon t h e in n e r e dge of your last (an d a t

t h e sam e tim e tha t th e who le is in a m olt e n sta te ) a t about
G in SHA VIN G ; the n m e lt this bea d an d th e t w o edge s a s
be for e , a n d so on from J to D, Fig . 70.

N oT l CE .
—It is importan t tha t you hold th e blow pipe

str aight an d in a l in e wi th th e sha vin g, a n d n e a rly le ve l
ove r tha t pa rt whi ch you have bur n t, as i ll ustr a te d in Fig .

75 . T o put th e

p
ipe be for e tha t par t whi ch you have bur n t

is burn in g ba ck an ded .

N .B .
—T h e sti ck m e ta l L

,
Fig . 75, is shown le an ed r a the r

to o m uch to th e le ft
, but i ts true position will b e a cquir e d

by pr actice . You m ust con tin ue to pr a cti ce thi s cla ss of

burn i n g, occa si on a lly tryin g th e fla t a n d the n th e lapped
un ti l you fe e l your se lf thor oughl y compe ten t t o do t h e

work with fr e e n e ss an d e a se
,
a n d un ti l you ca n e xe cute i t so

tha t i t sha ll, when fin ishe d
,
have t h e appe a r an ce of tha t

shown a t Fig . 75, whi ch is tak e n from a ph o tog raph ofsom e

work don e by m yse lf expre ssly for thi s work.
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tha t in st ead of for fla t or butted work, sa to comm en ce with
,
tha t th eis

lflhilgm e

work , you simply flam e shoul d be th e siz e of t show n 0 P
, Fi 72 ;

a t J K
, 76, by burni ng in such a work Wi th thi s si z e for a tim e say, som e 4lbs . 31 1m

FIG . 76.

m a nn e r that i t w i ll run from J . towar ds K
, usin g your

Stick le ad a s m ay be r equi r ed .

Ho r iz o n t a l o r S ide B ur n in g .

[G r adua ted for le a r ne r s . ]
T his is illustra ted a t Fi g . 77 . T o comm e n ce le arn in g

thi s, fir st lay th e fr on t lea d ove r th e back a s shown , a nd
a board ; le an i t a t a n e a sy a n gle of

, say, abo

FIG . 77.

o ff t h e be n ch—tha t is to say, ta ke a pi e ce of boar d
2ft . lon g, 9in . wide , an d l in . thi ck

,
a nd l ay th e le a d fla t

upo n i t ; tilt th e ed of th e board
, say 4 in . o r 5in .

, up
a s shown '

a t L . ,

'

g . 77 . L e t th e fr on t le ad F
,
be

tho roughly cle a n ed, a n d lap ove r th e ba ck le ad a s shown .

N o w take th e flam e , whi ch should be sm a l le r than tha t used

le ad ; the n a s youim prove you m ay incre ase th e size ofyour
flam e to tha t shown a t 2 1 , 22, 23 , or 18, 19, a n d 20,
fi g . 73 . T o comm e n ce thi s burn in g

, th e fr on t edge a t
A . F . m ust b e sta r te d, a nd bur n t down to form a be a d, as

a t I a n d A , Fig . 78 , the n ke e p this be ad a li ve , a n d wi th
th e poin t of th e flam e just touch th e back le a d un ti l i t just
be t o brighte n , whe n th e tw o be in g in a sta te of fusion
1 a ttra ct e a ch othe r (th e fr on t le ad by pr e fe r e n ce fli es to

t h e ba ck le a d) , a n d just a t th i s ve ry in stan t dr aw o r lift th e
flam e , a fte r whi ch quickly br in g th e flam e down upon

FIG . 78 .

a n o the r por tion of th e fr on t le ad, so as to bur n a n o the r h i t ;
a n d so a ga in br in g t h e h o t par t of your flam e down to be a r
upon your ba ck le a d

,
he a tin g th e whole of t h e le a d up

un til i t i s just lique fy ing, as in t h e form e r case . un ti l your
len gth is bur n t. T h e r e ason why this ba ck le ad con tin ue s
t o sta n d is on a ccoun t of th e ba ck pa rt be in g coole r than
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t h e fron t, the re for e you m ust pr o ce ed to pr a ctise this wi th
caution , and by de gr e e s r a isin g th e edge of th e boar d un ti l

iy
ou can burn w ith i t pe rpe n dicula r . T h e m e thod for

o ldi n g th e pipe for th i s work is illustra ted a t Fig . 79 .

t h e form e r of whi ch on be in g sighte d up th e a r r ow G
,
will

show th e block a s i t sta n ds when fixed upon th e be n ch for
hor iz on ta l il lustra te s

Fig . 79 . This positi on m ay be se e n by sightin g with t h e
le ft eye up th e a rrow H . whe n t h e work wil l be sho w r .

in clin ed fr om L t o K,
a n d a lso from G t o A . Ke e p

pra ctisin g a t thi s un til you ha ve e le va ted th e block or work
to a pe rpe n di cula r lin e . If you sight wi th th e r ight eye

u

pl
th e a rr ow I, th e pipe an d join t wi ll appe ar a s i t should

w e n doin g t h e work . Whe n sightin g up ar rows

h e 79

It is a lm ost un n e ce ssa he r e t o m e n tion tha t you will
r equir e stick le ad for or iz on t a l or 11 r ight burn in g,
sim ply m e lt down th e fron t edge of 0 le ad, say i in
gin ” for th e n ec essa ry supply .

H or I, th e en gra vin g shoul d be he ld a bove th e he ad, an d

in a ve rti ca l“ dir e ction ,
but n ot so whe n sightin g up th e

ar row G . I sha ll n ext draw your a t te n tion t o th e prope r
posi tion for holdin g th e pipe when hor iz on ta l o r

FIG . 80

Upr ig h t B ur n in g .

T o pr a ctis e thi s, first you m ust be a fa ir horizon ta l
bur n e r ; the n be gin by pr epa r in g th e work a s you did th e

hor izon ta l bur n in g, fir st by e le va tin g th e block fr om M ,

“

upr ight work . sa id tha t it is n ece ssary to
hold th e pipe in a li n e wi th th e work

,
a s a t Fig . 75 . T h e

pipe should be he ld a s shown a t Fig . 80, when a t work
on side or hor izon ta l bur ni n g. A nd ifyou tur n th e drawin g

1!
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so th a t E m ay be th e t op, an d sight this dr awin g fr om B
towards E ,

i t will then ill ustr a te t h e pipe a s he ld for

Hin t s upo n Upr ig h t a n d Ho r iz o nt a l o r S ide

B ur n ing .

H e r e th e pipe in Fig . 80is in a lin e wi th th e se am ,
i t

is a lso he ld n e a r about le ve l . N ow r efer to Fig . 81 l e t M
be th e bottom le ad , a n d B th e t op.

He r e th e back pa rt of th e pipe a t F is cocke d too high,
which appe ars ve ry awk w ard , an d is so , a s far a s r egards
horizon ta l work . N ow sight t h e en gra vin g from ~A towa rds
B
, and th e pipe is about in a r ight posi ti on "

for upr ight
work . The re is a r ight an d a wro n g w ay to la your work

upr ight bur ni n g. T h e l e a for

bur ning should be lappe d for th e com e
‘from

le ft t o r ight, so tha t i t s e dg e shall pr e se n t i tse lf t o t h e .

r ight han d as shown a t Fi g . 79, when sightin g up th e a r row
1
, a lso a s shown by lookin g a t th e dia gr ams 80a n d

,
8 1 , by

m akin g M t h e t op and A th e bo ttom . B y r e fer r in g to Fi g .

FIG . 83 .

82
,
th e le a d i s shown

’lappe d t h e wr ong w ay a n d i s fo r le ft
han ded burn in g, whi ch a t a glan ce m a b e se e n . This
shoul d n e ve r b e don e un le ss i t b e in p a ce s whe r e i t is
un avoidable , as b a ckh an ded work is, a s i t im pli e s, awkward
to e xe cute . You should pr a cti se this wi th th e le ft ha nd .

Fig . 82 il lustr a te s back-ha n ded work with flam e just in t h e
act of n ippin g down a be a d of le ad .

It is a l l importan t th a t you do n o t n ip off too lar ge a

pie ce a t on e tim e
,
n or t oo sm a ll a pi e ce , for if too large i t

wil l perhaps dr op off, or cause th e work to be un e ven .

If t oo sm a ll
,
th e work w i ll be light a n d m ost lik e ly n o t

suffici e n tly str on g for th e substan ce of th e lea d . A s you

pr oce e d with this work you will fi n d th a t you can m ake
your work stron ge r a ccordi n g to t h e am oun t of pr epa r ed
l ap and t h e am oun t of le ad you ni p dow n , t h e m e thod
you adopt in bitin g a nd br in gin g down th e h e ad of le ad
fr om t h e fr on t e dge to form th e jo in t, th e stron ge st wo rk
be in g a ccordin g t o th e am oun t of m e ta l b i t off a t e a ch
m ovem e n t .
fi g 8 3 i llustr a te s side bur n in g, an d P Q R th e e n d

se ction . of t h e sam e . S T illustr a te s th e back le ad bi t .

M N O i s i t s appe aran ce a fte r crysta lliza ti on
, and L K J

t h e se ction of fr on t a n d b ack le ad be fore be in g bur n t .

Fi g . 80is som e horizon ta l burni ng a nd a photogr aph i

c

spe cim e n of le ad burn in g don e by t h e author a t a con te st
of plum be r ’

s wo rk a t South Ken sin gton M useum on t h e

fir st of M arch, 1882 , in t h e pr e se n ce of about a hun dr ed
plum be r s a n d a rchi te cts.

Fig 84 il lustr a te s an e xact photo gr aphic spec im e n of

upright le ad bur n in g e xe cuted by t h e author a t South
Ke nsin gton M use um in th e ye a r 1882 .

It m ay n o t b e out of pla ce for m e to subm i t to your
n otice t h e fo llowin g, whi ch is an e xtr a ct from t h e P lumber

a nd Decor a tor of A pr il 1 , 1 882, page 76, he ade d t h e

N a tion a l H e alth Soci e ty a n d a s i t be ar s upon th e pr a c
tica l work which w e n ow have in ha n d, the re is t h e m or e

We we r e ple a se d to se e tha t so m uch in te re st w a s take n
in th e com pe ti tion by M r . Er n e st Tur n e r , M r . Shaw,

a n d

se ve r a l o the r ge n tlem e n of influe n ce con n e cte d wi th an d

in te re ste d in th e tr ade . Som e le ad burn in g w as don e by
M r . P . J . Davi e s, w h o , by th e w ay, h as a lr e ady m ade
him se lf som ewha t fam ous by h i s in ve n tions a n d va r ious
wo rkin gs in t h e diffe re n t bra n che s of t h e plum bin g tr ade
th e appa r a tus tha t h e use d be in g e vide n tly qui te n e w t o

m a n y of tho se pr e se n t, t o w i t th e follow i n g con ve r sa ti on
Oll oa ,

’
A r ry, wha t’s thi s ’

e re Eh blowe d if I kn ow
som e n e w fake for m a kin g ice -cre am ,

I B ut thi s
i s onl y en pe asa n t . T h e m achin e ry in que stion for le ad
burn in g w as r e a lly fi r st -class, a nd a ttrac te d gr e a t num be rs,
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y be m ade of, say, 2
“

i llustr a ted a t B , Fig 86,
cover ed wi th she e t i r on .

Fig 86 ill ustra te s th e m e thod of so il ipe burn in g as

inve n te d and practise d by th e author . n thi s diagram

FIG . 87 .

m ay be se e n th e pipe placed ove r an ir on m an dre l, B a

suppor ted upon tw o fixed tr e sse ls . C omm en ce to bur n
B , a nd proce e d towards G . I h ave in ven te d a n d in troduced
a rolle r , F , t o be kept about l in . in fr om of th e flam e

FIG . 88 .

This pr eve n ts t h e he a t from dr awin g t h e le a d off th e m a n

dr e l, whi ch e n able s th e le ad bur n e r t o proce e d r apidly wi th
h i s burn in g. Such work wi ll have a he rr in g-bon e appe a r
a n ce

,
a s i llustr a te d a t Fig 87 . Whe n this tool ca n n ot b e

h ad
,
a t fir st, whe n le a rn in g, bur n t h e se am slowly (in th e

m a n n e r kn own as button -bur n in g) , but se e tha t t h e am a l
g am a t ion of t h e burn in g i s pe rfe ct . T h e sha pe of button
bur n in g i s we ll illust ra ted , full-siz ed, in Fi g 88 . This i s a

slowe r proce ss than he r rin g-bon e work, a n d for le a rn e r s
a flam e i s requir ed about 2in . lon g whi ch m ay be in cre a se d
in accordance wi th the ir pra ctice .

P ipe Jo in t B ur n ing .

Thi s is don e by fir st ope n in g th e pipe as though i t
for a slip join t, which must be m ad e t o fit qui te tight, a n d
to e n te r a t le as t thr e e qua r te rs of a n in ch . Cle an th e
ins ide an d outside t o t h e depth you re qui re for bur n ing ;
whi ch wil l be a bout thr e e e ig h t h s of a n in ch . The n cle a n
t h e m ale pa r t, an d put th e lo t toge the r a s shown a t E ,

F A ,

Fig 89 . Comm e n ce bur n in g a s though you we r e bur ni n g
hor izon ta l work [se e Side or Hor izon ta l B urn i n g] ; be gin by
fir st n ipping t h e fr on t le ad , say a s a t A ,

Fi g 89 , down a

qua rte r of a n in ch or so , the n work from r ight to le ft a s

shown . B ur n a s fa r a s you can roun d t h e pipe ; the n if th e
pipe be fixed in such a posi tion a s t o pre ve n t you b iu'

n in g
a ll r oun d i t , turn t h e pipe a nd bur n t h e o the r pa rt le ft
handed ; or i t m ay be n e ce ssa ry t o do t h e le ft-ha n ded wo rk
fir st ; if so , t h e pa rt bur n t wil l ha ve th e appe a r an ce of tha t
par t shown bur n t a t A , Fig 92 . The n a a in be gin t o bur n
a s dir ec te d a t A ,

Fig 92 . He r e you fi n d t h e shape of

t h e h e ads t o b e la id in t w o diffe re n t dire ction s . Take
n o tice ofth e diffe r en ce in t h e t w o above specim e ns ofbum

Em . 89.

T OP LEA D

WEL L B U R N T
FIG . 90.

BAD B UR N T

FIG . 91.

Fm . 92.



L EAD B UR N IN G .

in g . Tha t shown a t A I F, Fig . 91
,
is n ot bur n in g a t a l l ,

be cause th e back le ad is n o t am a lgam a ted wi th th e fron t.
But n ow take n o tice of tha t shown a t A

,
Fi g . 92 . H er e th e

be ads li e
'

close , a n d are am a lgam a ted wi th th e ba ck le ad .

G ood bur n in g always appe ar s t o li e close toge the r , an d is
un i te d t o an e a sy swe e p, whe r e a s b ad bur ni ng h as a rugged

stiff, stan d-up appe aran ce , as . a t Fi g . 9 1 ,
Fig 90. L Q,

Fig . 90
,
shows th e burn in g don e

B ur n ing B r a n c h Jo in t s .

T o pr epare for the se join ts pr oce e d as wil l be -he re after
di rected i n in followin g pa r a gr aphs on bran ch jo in t
m akin g [se e

'

g . Take car e t o work up th e le ad
we ll squa r e an d thi ck, so tha t th e m a le or br a n ch le ad m ay
be pr ope r ly su por te d . T h e stan d-up le ad shoul d clip t h e
b r an ch lea d a t e a st fr om a -ha lf to thr e e an in ch .

T h e lead should
,
as be for e spoken of, be proper ly cle a n ed,

a nd should be fi nished a s tha t a t 93 .

FIG . £3.

It must fit tight all up, an d n o t ope n a t th e bo tt om
n e a r K L , o the rwise your h e ads will fa ll thr ough . U se a

sm a ll burn e r an d be gin by n ip in g down th e le ad a s

dir ected a t A and A
, Figs. 94 an 95 . If you cann ot g o

FIG . 94 .

a ll roun d with th e r ight or le ft ha n d, you must do wha t
you can , a n d r e ve rse th e bur n in g a s shown

.

a t fi g . 95
,

N oti ce t h e diffe r e n ce in the se t w o burm n g s. T h e

o n e h as th e ap e a r an ce of good burn in g, whi le th e form e r

i s : rug ged am?n o t prope r ly am a lgamate d to th e bra n ch

Fro . 95

FIG . 96.

69
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C ist e rn L in ing a nd B ur n ing .

C A U T ION .
—Do n ot upon any a ccoan t le t your le ad be fi xed

w i th t lze j oin t in th e a ng le of cis te rn . For cut t ing th e le ad see

Fig s. 3 3 6 a nd 3 3 7 .

T o lin e a ciste rn cut t h e le ad so tha t th e join t s w i ll stan d
out of th e a n gle a t le a st four in che s

,
a s shown a t A

,
Fig .

96 . For close ta nks, such a s ciste r n s on board ship
,
lin e

t h e bo ttom a n d side s a s you would if i t we re a zin c ciste rn ,

br in gin g th e le a d ove r t h e t op, a n d n a il i t in t h e usua l
mann er , but ke e p th e na il s as close a s pra cticable to th e out

you m ay tur n your le ad ove r a s shown a t B ,
an d

bur n on th e topua s the r e shown .

It is pr e fe rable to tur n ove r th e tops of th e Si de s a s though
it we r e for a n ordin a ry ciste rn ,

an d bur n the top le adthe re on . T h e t op le ad m ust be supporte d W i th ta cks a s

shown a t D,
Fig . 96 , or for a sm a l l c i ste r n th e ta cks can

be bur n t on ,
a nd pl aced

/be tw e e n th e jom t s of th e t op bo ards
(Whi ch a r e fixe d a fte r th e t op h a s be e n burn t on ) and th en
na ile d, but n ot with n a ils lon g e n ough t o pi e r ce thr ough t h e
t op le ad . A t first it wi ll be difficult t o burn up

'

a t t h e

co rn e r a t E F G , Fi g . 96 . In this ca se be gin W i th a ve ry so ft
flam e [as a t Fi gs. 74 an d 94 a n d in ca se you fi n d th e work
sm oky

,
be r e adywi th a roun -n osed spoon shave hook [Fi g .

a nd just cle an i t w h e n in th e a ct ofburm n g . In lm mg
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t h e le ad cister n be sure tha t th e join t le ad whe re r equir e d
a; b e burn t up is we ll back a ga in st th e
a n swe rs as a backin g a nd is m uch be tte r
B efore I proce e d fur the r wi th m y

havin g le ad bur n in g about
,
give you a

chemi ca l works work .

C h a m b e r Wo rk .

T h e le ad shoul d be as pur e as possible , in asmuch a s, if

the re a r e trace s of tin , an tim on y
,
or o the r for e i g n m e ta ls to

th e e xte n t of on ly thr e e -four ths pe r c en t. th e “

m e ta l is n o t
good e n oughfor t h e work . T h e r e a son is sim ple an d pa lpable .

When t h e le ad is of b ad qua lity, i t will be foun d t o con ta in
thousan ds ofsm a ll pin hole s, a nd i t is use le ss t o a ttem pt to

prove de fe ctive
and a con tin ua l nuisan ce , of r e pair .

Co n st ruct ing Ch a m be rs .

FIG . 97 .

St opping L e a ka g e s in a C h a m be r .

o

'
l‘ake a pie ce of st iflfbr own pape r , we ll cove r ed wi th

pl tch , and da b i t on t h e le aky spot . This wi ll be foun d a l l
tha t i s ne ce ssa ry to stop i t , un til such tim e a s i t is con ve n i e n t
to r epai r prope r ly .

P ut t y in g a n d Sto ppin g .

R e fe rrin g t o th e m a tte r of stoppin g le akage s, I must te ll
my r e ad ers tha t t h e following i s a fi r st -r a te stoppin g for
h gh ts, wi n dows, &c .,

—Som e C hi n a clay m ixed
with boded o il t o th e consiste n cy of putty

,
whi ch wi ll be

found to se t hard and last for m a ny ye a rs.

fix th e bottom a fte r th e side s, so that th e burnin g may be
don e a s sh oWn a t Fi g 80. T h e side s a re som e tim e s hun g up
with straps iburn ed on a s shown a t B B ; the n th e tacks
n a iled to‘

-th e cross-r a il
,
as a lso shown . The se ta cks should

n ot be m ore than 15in . a pa rt ; t h e t op of th e side s should
be brought ove r th e t op of

‘

t h e cr own tr e e , a nd suffici e n tly
far over th e lowe st side t o a llow t h e ra in -wa ter t o fa ll in to
a gutte r ; t h e side is the n we ll n a iled t o th e crown tre e . A.

fur the r e xplan a tion a s t o th e m e thod of fixin g t h e si e s

will be gi ve n la te r on . ] N e xt th e t op is put on a nd bur n ed
t o th e side s

,
a s illustr a te d upon th e crown tr e e a t DD . A fte r

this th e t op jo ist s a re put on an d th e t0p str aps C C , whi ch
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ho ld up th e top le ad t o the se t op joists , a s exem plified in
t h e diagram ,

Fig 97, a lso a s shown a t DH
,
Fig 96 .

N ow , to e xam in e th e cham be r in t h e cour se ofc on struc

tion , r e fe r to Fig . 98, whi ch ill ustr a te s . th e bottom, F , put

in fir st with th e side s stan din g up to form a tray, so tha t
th e side s m ay com e down a nd dip in to i t to form a wa te r

o in t an d se al . N ext fix som e good a n d stout le ad tack
on to t h e cross r a il, a n d l e t th e coppe r or br a ss or

[se e Fi g .

'

1 9 whi ch, if r equir ed, m ay be

se a led ove r
,
bybur nin g th e l e a ed n a i l t o th e le ad a fte rwar ds ;

the se n a il s com e ove r th e outside , so tha t they will n o t be
so r e adily a cte d upon by t h e fum e s of t h e ac id. In m y
opin ion i t is pr e fe r able to fix th e ba le ta cks (han gin g ta cks)
on th e sta n d-up side of t h e bottom , as the n the r e a r e n o t

an y n a i ls r equir e d . When t h e ta cks a r e tur n e d
, be ca r e ful

to cut them off wi th th e ch i ppin g knife on th e splay, wi th

FIG . 99.

T h e Ho ist in g B o a rd .

T o r a ise th e side s
,
m ake a str on g bo ard about a foot

longe r than th e lead r equi re d t o be r a ised [a s shown a t B ,

Fi g . 99 , a n d a lso a t D ,
Fi g . M ake th e bo a rd, fr am e ,

o r sta ge (i t is kn own by a l l the se n am e s) sufi i ci e n t ly wide
to r a ise t w o widths of le ad—tha t is, a bout 1 5 fe e t . H e r e

you can burn
‘
on e se am fla t , whi ch wi ll save a lo t of tim e in

th e bur nin g . Of cour se it w ill be known tha t fi a t burnin g
can b e don e much qui cke r tha n upr ight. N ow pla ce th e
hoistin g boa rd

" fla t on th e bo ttom of th e cham be r , th e
bottom to be

'

pl aced a t C , C ,
r e ady.for th e end to b e

fig
s shown , 0, C , D,

E
,
a n d H

,
Fi g . 98

y th e lead upon th e ho istin g board, and burn t o

th e m iddl e join t E, Fig . 99 . N ext th e exact di sc
bur n

.
on

[
th e str aps, F,

F, F ; or , if you pr e fe r
i t , you can bur n them on fr om t h e outside a fte r th e le ad is
up. N ow pla ce th e rope , H , Fi g . 98 , thr ough th e eye le t
G , Fi g . 99, th e o the r e n d r oun d th e drum of t h e cr ab [for
th e ho istin g cr ab

,
se e Fig . fix ed a t any con v em e n t

place , but ge n e r a lly wi thin th e cham be r . Ofcour se , pr ope r
blocks ar e r equir ed for thi s work . Turn ove r t h e bo ttom
pa r t of th e le ad—tha t is

,
if requi r ed a s shown on th e

hoistin g bo a rd] , a n d proce e d t o hoist t e side le ad [a s
shown a t Fi g . an d fix i t r e a dy for bur n in g, but take
car e t o shave t h e edge s fir st. T h e she e t for th e a n gle s
shoul d be se t down squa r e ove r th e side of th e hoistin g
bo a rd about 9in . In sayin g

,
se tt in g down le ad

,
I wish

i t t o be un de r stood tha t i t is th e ve ry r e ve rse of wha t is
te rm e d se ttin g up t h e edge s of le ad whe n le ad layi n g.

H a vin g a ll th e side s fixed a n d th e join t bur n ed, pr oce ed
wi th th e top. You wi ll n ow r equir e th e carpe n te r to fix a

sta ge or top just le ve l wi th th e tops of th e crown tr e e , a nd

a s sh ow n in th e di ag ram Fi g . 100. T h e t op le ad should
be pul l ed up in a s la rge pie ce s as can be con v e n i e n t l

worked ; say th e cham be r top t o b e 12ft . by 60ft . , in whi o
ca se it i s be st t o use four whole she e ts.

L a yin g down th e le ad is ve ry sim ple , a s you have on ly
t o put i t in i t s place a n d un r oll i t ; aft e rwards burn th e
m iddl e edge s a n d r oun d t h e outside edg e s, J , t o th e side s

,
K.

Thi s don e , th e n ext job i s t o g e t th e top jo ist on a s shown
a t JOIST Fi g . 97 . T h e e nds of thi s joist r e st upon
th e t op of t h e crown tr e e , a nd a r e kept in the ir pla ce s fr om
vac ill a tin g by n a ilin g t w o bo a rds a lon g th e t op e dges .

The se bo a rds m ust be kept a s n e a r th e e n ds a s possible .

Do n o t forge t tha t you m ust be ve ry par ti cul a r t o have on e

joist tr imm ed [se e Skylight, Fig . H aving th e joist
,
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i n Fi g . 9 7]

Fro . 100.

supports to th e top le ad inste ad of on e ; be side s
the re is n o da n ge r about th e n a ils rustin g, et c . If th e

wi ll g o to th e e xpe n se , i t is far be tt e r t o cover
of th e t op jo ist wi th le ad, a s i t n ot on ly form s a

Fm . 101

t h e top
we ll t o

lon ge r . T h e m e thod of ra ised joist w ill be se en a t th e top
of ciste r n a t D Fi g . 96 .

B e fore closin g, I must te ll m y r e aders tha t in som e works
the r e is an obj e ction t o ta cks be in g fixed t o th e cross r a ils .

Whe n such is t h e case
,
th e tacks ar e m e lte d o r bur n ed

r oun d th e
i

st ruts a s shown a t Fi g . Thi s is to allow
th e le a d to e xpan or con tract

,
a s th e case m ay be .

When work h as to be don e in th e above m a n n er
,
fix t h e

b edge of th e str ap or tack, A ,
a t le a st h a lf a n in ch

away m t h e strut . B shows th e be st w a y to cut t h e

tacks fo r burn in g on whe n n ot we lte d .

Sw e a t in g .

Fit t in g s—L ig h t s .

It is n ot my in ten tion t o de scr ibe m an y of th e fittin gs
,

but on ly those in ge n e ra l use . Fir st ly e xam in e th e sky
light for t h e cham be r [se e fi g . 102 This is a sim ple
ci r cula r le ade n trough ,

m ad e t o a sui ta l e size for r e ce ivin g
th e be ll glass cove r . Th i s cove r dips in to th e li quid w i thin
th e tr ough (wa te r ge n e ra lly be in g use d) a n d so form s a

hydr auli c join t . B e sur e to cut th e stan d-up par t, A ,
a t

Inste ad of burn in g up th e seam s of th e le ad, it is som e

tim e s swe a ted up,
which is dr e adfully ha rd work . It is

don e by fir st tin n in g th e edge s, a n d whe n th e le ad is fixe d
form a we lt, an d the n wi th a po t of go od so lde r spla sh
from th e top downward, about 9in . a t a tim e

, ha vin g a

g ood he a t upon th e fir st b i t , so a s to softe n th e le ad, &c .

Take a la rge dr e sse r and rub th e we lt close ly toge the r , so
tha t a s sm all a qua n ti ty of solde r a s po ssible m ay be le ft .
This work

,
a s com pa r ed w i th burn in g, is so e xce e din gly

hard
,
tha t i t m ight be fair ly de scr ibe d a s donkey work.
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l e a st t w o in che s lowe r tha n th e oute r par t
,
B

,
t o a llow th e

c on de nse d ac id tha t m ay colle ct on th e be ll to fa ll in to th e
cham be r . A la rge ha n d pr opaga tin g glass a s use d by

an swe r fo r th e be ll ; i t is a lso th e che a pe st,
s a simple squar e of gla ss is Som e

w e fi x a lar ge pan e of glass in to th e side lead, but

FIG . 102.

w hen this is don e i t wi ll be foun d n ecessa ry to bur n pie ce s
of le ad on in such a m an n e r tha t the y wi ll hold th e
t h e gla ss is se t with putty, a s be for e de scribed . T h e use of

the se wi n dows is to e n able an yon e to se e th e colour of th e

a cid ; they are al so ve ry han dy for gi vin g a light whe n
r e pa ir or cle a n in g i s n e c e ssa ry, &c .

Dr ip T ra ys .

T hi s is sim ply a le ade n tr ay bosse d or bur n ed up, as

shown a t A , Fi g . 103 . T h e tr ay rests upon a leade n slab,

Fro . 103 .

B ,
which is bur n ed to th e be a r e rs E,

E
, the se be in g

pie ce s of qua rte r in g cove r ed w i th le a d a nd a l l

toge the r . From th e tra y to th e outside of th e cham be r is
fixed a leaden s iphon pipe a s shown . T h e outlet of this

Fro . 104 .

A , Fig 104 (th e re al Wir tembe rg siphon h as its legs h ea t
up an d n o t dippin g in to th e cups, B , F, but this is of n o

conse quen ce ; t h e pr in ciple is th e sam e in e a ch ca se , the re
fore i t is a W ir t em b e r g siphon ) , be in g cha rged will

,
whe n

t h e in le t l e g is imm e r sed , cause th e liquid t o flow in to t h e
m ovable fun n e l or box , I, a n d so you a re able to draw off
a cid a t wil l . A ft e r se e in g th e il lustr a ti on it would be folly
to give fur the r de ta ils .

T h e S iph o n St a rt ing A ppa r a t us (k now n a s t h e

S iph o n S e t t e r ) .

T h e siphon se tt e r in gen e ra l use is illustra ted by Fig .

105 . T h e use of th e appa r a tus is to draw off a cid from th e

bo ttom of th e cham be r or othe r vesse ls . It is as

foll ows : L e t H ,
I
,
be th e siphon pipe to be se t in to a ction .

pipe di scharge s ove r th e le ade n tr ay, 0. From thi s tr ay,0,

i s al so a n othe r le ade n siphon pipe
,
G

,
whi ch con veys

y
th e

acid ba ck in to th e cham be r . T h e use of thi s i s t o ca tch th e
con den se d g a s, a n d indi ca te t h e r a idi ty of con den sa ti on ,

toge the r with t h e str e n gth of th e a cid.

S iph o n fo r Dr a w in g Ofl’

A c id .

This di agr am ill ustr a te s a siphon an d boxe s. T h e box ,

H
,
is fixed t o th e l e g of th e cham be r , a n d by th e pipe , E,

con n e cte d wi th th e
g
tr ay or bo tt om of t h e cham be r ; the n

th e a cid willflow fr om th e cham be r to th e box , H ,
an d rise

t o th e sam e le ve l a s tha t of th e tr ay or bottom of th e
a t D . The n wi th aWir t em be r g siphon ,
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B ran ch a icoe of le ad pipe in to t h e top of th e siphon as

shown a t take thi s pipe in to t h e t op of a close lea de n
vesse l, a s shown a t B ,

a n d m a ke t h e jo in t a ir -tight . On

th e top of th e ve sse l B ,
with a le ade n or in di a - rubbe r pipe

and t ap,
C
,
con n e ct a n o the r ve sse l, A ,

a n d fr om th e bottom
of t h e ve sse l, B ,

fix a n o the r pipe , E ,
a lso with a stop-co ck

,

D .
This pipe m ay le ad ove r a pa il or othe rwi se , a s shown

a t F . A l l jo in ts m ust be soun d . T o se t t h e s1phon in

a ction wi th wa ter , fill up th e vesse l, A ,
shut off t h e t ap,

D
,

ope n th e t ap,
C
,
a n d th e wa te r w i ll r un off i n to t h e clo se

vesse l
,
B . N ow close t h e t ap, C ,

a n d ope n t h e t ap,
D

, th e

wa te r will run down th e pipe , E ,
an d te n d t o cre a te a

va cuum in th e top of ve sse l
,
B ; but a s t h e pipe , G ,

le a ds
fr om t h e ve sse l t o t h e siphon

,
th e suction wi ll take pla ce a t

th e highe st l e g of t h e siphon ,
a s a lso a t th e lowe st l e g . N ow

l e t the se le gs be o n t h e sam e le ve l
,
a n d th e siphon pipe will

be filled wi th a cid from th e bo ttom of t h e cham be r a n d pa il
,

J
,
a n d a s lon g a s th e t ap,

D
,
r em ai n s ope n , so lon g w ill th e

siphon r em ain in a ction . Close th e t ap, D,
a n d lowe r t h e

l e g , I, of t h e siphon
,
a n d th e a cid will con tin ue to run

, but

r a ise th e pa i l
,
J
,
t o t h e le ve l of th e liquid in t h e cham be r

,

and n o m or e liqui d will pa ss th rough t h e siphon .

Tun n e ls .

T h e tunn e l is m ade m uch about th e sam e a s t h e cham be r ,
be in g i t s size . Fi g . 106 is a n i llustra ti on of

on e I have just m ade . T h e bottom is bur n ed t o th e side s
fr om th e outside

,
but m ay b e bur n ed fr om th e in side th e

advan tage ofbur n in g from t h e outside i s th e l ight and e a se

FIG . 106

w i th whi ch you can wo rk . T h e top is suppor ted just th e
sam e as th e top of t h e cham be r

,
but th e ta cks do n o t

requir e t o be a s stout
,
an d

,
t o sa ve le ad, m ay be cut di ago

na lly, as shown a t J
,
so tha t on e squa r e pie ce of le ad wil l

out tw o ta cks . T h e use of th e tun n e l is for takin g t h e
pipe s thr ough, a lso for con ve yin g t h e fum es of sulphur ic
a cid in large qua n ti ti e s, &c .

T h e R e g ula t o r .

g ula to r i llustra te d by Fi g . 107 is m ade of le ad ;
is for t h e purpose of re gula ting

un iform flow of a cid un de r a v a

g
in g pre ssur e . I is t h e

in l e t pipe , A th e sto re ve sse l
,
V e le ad-tape r in g va lve ;

this va lve is actua ted by th e ri s in g or fa llin g of th e FL OA T"

with i n t h e outle t ve sse l . This flo a t
,
as will e a sily be se e n

,

r ise s or falls a ccordin g to t he am oun t of t h e acid
, and. so

works th e be am ,
B

, the reby ac tua tin g th e valv e
,
V

,

‘th us
closin g or ope n in g th e a pe r ture , 8 , whi ch ke e ps t h e he ad of
th e liqui d in D a t on e un i form pre ssur e above t h e cock,
T h e bottom of t h e ve sse ls , A ,

D
, a r e bur n ed on to th e

side s, and is t oo sim ple to r e qui r e fur the r e xpla n a tion .

Fm . 107 .

L a rg e L e a d P ipe Suppo rt e r s .

Suppose you have a 2ft . G in . pipe
,
a n d tha t i t is

qui r e d t o be fixed in such a m a nn e r tha t i t can n e ith e r bag
n or fla tten ,

t h e prope r m e thod for fixin g such pipe s is
shown a t Fig . 108 . This is sim ply don e by th e use of

Fro . 108

stave s, B ,
F
, &c . T h e staves a r e pla ced roun d th e

say e ve ry t w o o r thr e e in che s apa r t
,
a n d a r e

,
by th e

t h e r in gs, B ,
B

,
kept i n th e ir po si ti on r oun d th e pipe . Suck

pipe s, a s be for e m e n ti on ed
,
a re ofte n suspe n ded un de r th e

ce

aiii'
i

gg
s
,
&c . This m ay be don e by t h e use of cha in s

,
&c .

through th e hole s of t h e r in gs a s shown a t G
,
H

,I
l
J

l

l e side s th e fittin gs tha t I have r e fe rr ed to
,
the re a r e th e

con n e ction pipe s, ste am pipe s
,
drip lute s

,
caps an d glasses,

e xi t pipe s, &c .

, &c .
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sui table for your work ; fir st w et i t with wa te r , spittle , 01
'

o the rwise , and place i t in th e ipe a s shown a t Fi g . 1 10,
t h e fir st fin ge r an d thum b of e le ft han d

P ro . 1 10.

t h e top of th e tur npin ,
whi lst th e lowe r pa r t of t h e pahn

o f t h e han d, an d th e tw o
,
or som e tim e s thr e e fin ge rs clip

t h e pipe (of cour se this i s for work of%in . up t o

N ow
,
ha vin g th e turn pin in th e pipe , as illustr a ted, take

your m a lle t an d str ike th e tur npin fa ir on i t s ce n tr e
,

occasion ally loosenin g it by a side t ap wi th th e m a lle t
,

ta kin g car e to ke e p t h e tur n pin w e t . Should th e tur npin
r im out

,
i . e .

,
shoul d th e side of th e pipe be com e a li tt le

bulge d or lopsided
,
the n str ike t h e turn pin on t h e side

which wil l brin g th e pipe to i ts prope r shape .

Fl u. 1 1 2. FIG . 1 11 .

Y ou m ay fi n d your pipe in clin ed to spli t ; if so
,
wi th th e

m alle t be a t th e edge of your pipe so a s to th icken i t

avin g s g o in to th e pipe .

R a sping P ipe Ends .

[For th e R asp,
see Fig s. 1 76 an d

R A S P IN G O FF

Fm . 1 1 3 .

a t J F, Fi g . 1 1 1 . A lways r a sp th e pipe with th e

rasp cuttin g again st t h e e nd, so tha t you ca n se e t h e sharp
in te rn al e dge . Whe n th e ipe is requi r ed to be r a spe d
from th e floo r upwa rds , h o d th e r asp back-han ded, as

shown a t M
,
for whe n th e pipe is upr ight and about br e a st

high you can work th e r a sp much e a si e r an d be tte r . If

you hold th e pipe a s show n wi th t h e side of th e pa lm
upwards, on will n o t be so like ly t o r asp a lum p off your
fir st kn uc e or thum b .

se e Ope nin g P ipe s for Flan ge d J o in ts a n d by this m ea n s

you ca n ope n th e pipe t o a lm o st any e sir ed width . Som e
"

pipe s wi ll spli t n o m a tte r howe ve r ca re ful you m ay be in
'

drivin g t h e tur npin in . T h e cause is due to th e fac t tha t
th e bridge of t h e ce n tr e di e or m an dr e l is too close t o t h e
bo ttom of t h e cyli n de r , or tha t th e le a d is pre sse d too cold ;
th e br idge se em s t o spli t t h e le ad

,
which n e ve r prope r ly ge ts

jo in ed whe n th e pipe i s be in g pr e sse d fr om th e cylin de r .

N ext e xam in e Fig . 1 1 1
,
whi ch illustr a te s th e pipe aft e r

i t h as be e n ope n ed sui table (say in . w ide r tha n th e pipe )
for a blown o r coppe r b it join t . for a coppe r b i t join t,
i t wi l l n o t r equir e so i l in g . T h e n ext too l you r equi r e is
t h e sha ve hook [se e Fig . N ow cle an th e in te rna l par t
of th e join t a l l r oun d t h e pa r t r equir e d for so lde r in g

,
and

touch (t a l l cw can dl e is kn own as touch ; som e plum be r s
use com posi te can dle s for touchi n g the ir pr epare d lead wi th
be fore makin g th e join t, but I do n ot like i t , a s i t stink s t oo
m uch whe n solde r in g

,
a n d stuff whi ch is m ixed up in th is

N ext is t h e m a le pa rt . R a sp th e edge J [Fig . 1 1 1

true
,
th e n r a sp th e e nd tape r in g a n d a s shown a t F

B e for e I proce e d fur the r , I h ad be tte r say a fe w words on

th e im por ta n ce of r a spin g th e e n ds of pipe s
:
This is of

m or e im po rtan ce than m ay b e supposed, for if t h e e nd is

n o t truly r a sped to a n i ce tape r i t cann ot be e xpe cte d to
fit

, a n d con seque n tly th e join t will , in a ll pr obabili ty a llow
t h e so lde r to run in side (whi ch is t oo ofte n foun d in pipe s) .
T o do this r aspin g offprope rly, take th e ra s a n d pipe as

shown a t P Fi g . 1 1 3 ; ca tch hold of th e a n dl e of th e

r a sp,
but n ot th e r a sp itse lf, a s shown a t R in t h e diagram

(I have shown i t don e he re , be cause i t 18 th e plan
adopte d by le arn e rs) , and r asp t h e e n d down to

pipe lin e
,
and a t an e asy an gle , a s shown a t Q R Fi g . 1 1 3 ,
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S h a v in g .

N e xt is t h e shavin g . L e t us suppose tha t E F,Fig . 1 1 1 , or

E E,
Fig . 124

,
is th e lin e t o b e shaved . This first figur e

is for t h e coppe r b i t join t . C oppe r b i t jo in ts m ay be roughl y
sha ved, but must be thoroughly cle an a ll r ound

,
o the r

w ise th a t par t n ot shaved cann ot, if so iled, becom e

tin n e d, a nd th e jo in t will le ak) .
S h a v ing Ends of P ipe s .

Th is is don e a s a t Fi g . 1 14 . It m ay be le a rn ed in a

fe w days . First pra ctise wi th a short pi e ce of pipe a s

follows : L ay i t on th e be n ch a n d wi th t h e side of t h e
bla de of th e sha ve hook m a rk i t a ll roun d so as t o form a

pe rfect r in g a s shown a t E F , Fig . 1 1 1 . This is don e by
ca tchin g ho ld of t h e sha ve hook a s shown a t H

,
Fig . 1 14 .

L e t th e forefin ge r g o quite up a g ain st th e bla de thi s give s
you m ore powe r o ve r th e hook a n d ste adi e s i t whi lst workin g
o r sha vin g roun d t h e pipe . N ow , ha vin g le ar n t h ow t o

m ark i t roun d truly, n e xt be gin t o shave i t . Thi s is don e
by holdin g th e shave hook wi th a fi rm ha n d

, but n o t

n e ce ssar ily he a vy, an d a t such a n a n gle t o t h e pipe tha t
you ca n cut a sha vin g off without rive ll in g,” or causin g
th e sam e t o have a wavy o r n o tched appe ara n ce . Som e

tim es you can do th e sha vin g m o r e expedi tiously by placin g
t h e fron t of t h e le ft ha n d fore fin ge r a s a guide for th e blade
of th e shave hook— tha t is, by holdin g t h e pipe in t h e le ft
ha n d

,
with th e for efin ge r a t t h e gua ge lin e for t h e ba ck

pa rt of t h e blade of t h e shave hook t o com e up t o , or a t

o the r tim es th e le ft han d thum b n a il will answe r for this
guage lin e ; or if you a re ca r e ful you m ay form a gua ge
for t h e se con d str oke by pla cin g t h e bla de of t h e hook ca r e

n otch of th e la st sh a n '

n g lin e , but do n ot

P ro . 1 14 .

di g t h e n otch de epe r than i s n e ce ssa ry for th e sha ving .

T h e sha vin g li n e should b e pe rfe ctly true
,
a n d n ot l ike so

m a n y irr e gula r te e th t o gr in a t you a fte r th e jo in t is m a de .

Whe n t h e pipe is upright. a n d about bre a st hi gh, th e
shave hook, ge n e ra lly spe akin g

,
ca n be be st he ld ba ck

hande d—tha t i s, by putt in g th e bla de pa rt of th e hook
towa rds t h e fle shy par t of t h e pa lm of your han d, a nd th e
thum b on th e t op of t h e han dle .

T in n in g B r a ss , Coppe r , a nd Iro n P ipe s , & c .

A l l pipe s and othe r brass
,
coppe r , a nd ir on work must b e

prope r ly tin n ed a t th e jo in t be fo r e you can pro ce ed t o fix i t
i n con n e ction w ith le ad for solde r in g . Coppe r or br a ss m ay
be tin n ed wi th r e sin o r killed spiri ts of sa lts . Ir on shoul d be
ti nn ed wi th ki lle d spir it . though with gre a t ca r e i t m ay b e

ti nn ed wi th r e sin t h e solde r m ust be good for thispur pose .

Fix in g Jo in t s (U pr ig h t ) .
The r e a r e scor es of pla ce s whe re you m ust in ven t a

m e thod for fixin g your work for so lde r in g . Fig . 1 15 illus
t r a te s th e pine fi xed for a n upr ight jo in t . It is don e by

drivin g tw o or m or e fixin g chise ls in to th e br ick or wood
we rk, a s shown a t J H , E be in g th e back pa rt of th e jo in t,
whi ch m ust be fixed fa r e n ough fr om th e wa ll

, &c .
, to g e t a

sm a ll ladl e be h in d . W i th str in g ti e th e pipe firm ly to th

Fro 11 5.

C h is e ls (Fixin g ) .
The se a re be st m ade with lon g tape r sharp poin ts like th e

ta n g of a r oun d fi l e . In fact, a 12-in ch or l 5-in ch ra t -ta il
fi l e softe n ed down wi ll m ake an e xce lle n t fixi n g chise l . For
fixi n g th e co lla r to ca tch t h e solde r se e Fi g . 1 25 a n d de

scr ipti on .

C r a m p o r
,
Jo in t fo r h o ld ing ,

U pr ig h t Jo in t s .

This is i llustra ted a t Fi g . 1 16 . Thi s tool whi ch th e

Fm . 116.

make , and on e shoul d be in e ve ry
ca n b e fixed in a vice a nd save s

as bosse s, un ion lin i n gs,
th e join t is be in g ma de .

chi se ls, a s shown a t A ,
B . N ow put your hand to th e pipe

a s shown
,
a n d try it for firm n e ss by ge n tle pr e ssur e al so tr y

if you ca n g e t your ladl e roun d th e back pa r t of th e jo in t .

If th e jo in t be in th e le a st de gr e e shaky fix i t so tha t i t
i s n ot so

,
by usin g an othe r chi se l

,
or a s be st you can .

N .B .
—N eve r fix t h e t op pipe t o g o outside t h e b o ttom

pipe , but a lways l e t th e t op e n te r th e bottom le n gth, a s
the n th e so lde r wil l fill up th e space a roun d th e join ts
prope rly.
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M a k in g Co ppe r B it a nd B lo w n Jo in t s .

Havin g pr epar ed your join t a s dir e cte d, a nd fixed i t a s a t
L

,
Fig . 1 1 6, wi th a spa ce be twe e n t h e fla n ged par t of th e

bo ttom pipe for , say, about gin . of so lde r
,
n ext se e about

solde r in g it . T h e first thin g r equi r e d i s a ha tche t-b i t .

This tool is illustr a te d a t Fi g . 4 , also a t L
,
Fig . 1 2 but if

you have n o ha tche t bi t you can do t h e work w i th a be n t
o n e havin g i t s po in t be n t r oun d to g e t behi nd t h e pi pe , or
a str ai ght-n ose d on e m ay a n swe r , as i l lustr a ted a t

Fi g . 5 , &c . ; but this to ol will n o t b e foun d so han dy
t o g e t roun d th e ba ck pa r ts or for awkward pla ce s . Of

cour se t h e face of th e ir on must be sharpe n ed t o a sui t
able shape for t h e work, th e be st shape be in g a V,

a s

illustr a ted a t L ,
Fi g . 1 2 , or , t o m ake thi s pla in e r , t o th e

shape shown a t th e po in t of t h e sa sh-we ight pa tte rn, Fig .

14 . T h e n ose of t h e ir on should be br ought to a po in t of
about i in ” so tha t i t m ay g e t a t , a n d ifn in to, t h e

so lde r
,
in o rde r to he a t a n d tin both side s of e le ad a t

o n ce
,
a n d a l l r ound th e j oin t . T h e fa ce must be we ll tin n ed

a bout i—in . up a n d on both side s . N ow put som e poun ded
bla ck r e sin see P oun ded R e sin ] r oun d th e jo in t, a n d wi th a

c lea n -nosed
,

r ight
,
tin n e d- fa ce d iron m e lt a li ttle solde r al l

a round
,
takin g ca r e n o t t o have th e le a st di r t in your

work or r e sin . H avin g m e lte d sufficie n t solde r t o fill in
a r oun d your join t

,
run t h e n ose of your iron we ll in to th e

solde r (he n ce th e r easo n for havin g t h e po in t of th e ir on

th is shape ) , a nd w e l l t in your lead; a lso floa t t h e solde r roun d
t h e join t

,
whi ch is don e by dr awin g your iron (whe n we ll

h o t ) ste adily roun d from on e side t o th e o the r ; t h e join t
should be le ft a s sm ooth a s a ny par t of th e le ad, a s shown
a t E F

,
Fig . 1 12, whi ch is don e by havin g suffi cie n t he a t in

your iron t o cause t h e solde r t o flow fr e e ly . A fte r a l l is

don e
,
if you have m ade m uch m e ss with th e r e sin

, take
som e touch an d rub ove r your jo in t, o r th e dir ty pa r t ; this,
if don e whe n th e r e sin is h o t , w i ll softe n sam e

,
and you can

wipe a ll away w i th a sm all pie ce of r a g .

B lo w n Jo in t s a nd B lo w P ipe .

[A lso se e m p, Fig .

A blown jo in t is m ade in a sim i lar m ann e r , exceptin g
t h a t in place of a n iron you use a blow-pipe and g a s o r

P ro . 1 17.

rushe s to m e lt your solde r , which can be don e wi th a ve ry
li t

Z
l

de
pra cti ce . Fig . 1 17 is th e g e n e r a l shape of blow-pipe

us

should n o t exce e d gi n . in th i ckn e ss
, or i t wi ll tak e t oo m uch

he a t t o m e lt off suffici e n t so lde r . B e gin by fir st puttin g a

li ttle powde red re sm roun d our jo in t
,
the n take t h e rushe s

i n th e le ft ha n d, a n d your b ow -pipe in th e r ight ; t h e rushes
should be wr appe d i n brown pape r fo r ha n dli n g them wi th
out g reasm g your han d . N ow light them

,
a n d wi th your

blow-pipe be g in blow in g th e flam e on th e pa r ts of th e lea d
to g et up a suffici en t he at to m e lt t h e solde r , but -not th e
le ad. When t h e hea t is n e a r ly up, put a li ttle m or e r e sin
on and touch t h e j o in t with th e solde r

,
an d add m ore fir e

t o assi st in m e ltin g off som e solde r . Ke e p a t th is un til
you fi n d just suffi a e n t he a t to

.cause th e lo t of so lde r t o

L e ad, t in ,

to th e e nd of a

Ea sy Fus ib le A lloys .

[A lso see Solde r T abla ]

B o ss o r L in in g St ic k .

FIG . 118 .

flow and un i te wi th th e le a d ; the n th e jo in t is m a de . Of
cour se you m ust use e ve ry ca r e n o t t o g e t th e so lde r
thr ough in to th e pipe . A fte r th e solde r is just se t , rub th e
rushe s roun d t h e join t, an d w i th a pie c e of rag wipe i t
cle a n . This grea se softe ns th e r e sin

,
and al lows i t to com e

away
,
le a vin g th e join t n i ce an d cle an . Som e plum be rs

use a je t of g a s, or a t o the r tim e s a sm al l spir i t-lam p
the re a re sco r e s in th e m a rke t . Cotton and Joh n so n

’

s

pl e can a lways supply you wi th such ar ti cles [806
'

g .
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ca r e ful n ot to for ce ope n th e pr o je ctin g horn or t op e nd of

t h e lin i n g
,
o r you will fi n d i t too la rge t o e n te r i t s pla ce

whe n r equir e d t o be scr ewed up. T h e
0

pro j e ctin g t op e nd

of th e lin in g spoke n of i s shown whe r e th e con e e n te rs th e
lin i n g in Fig . 1 18 a n d above F .

B o s s a nd L in in g Ho lde rs .

Som e t im e s a quan ti ty of spill s or splin ts a re out about
Bin . to Sin . lon g

,
a n d pushed firm l y in to t h e boss, say 4 in .

through
,
a n d the n t h e e nds in to th e pipe

,
whi ch wil l ke e p

th e boss ste ady .

On r e fe rrin g to Fig . 1 1 8 i t wi ll b e se e n tha t t h e le ve rs
G G a r e fixed i n a lin e with fla n ge I

,
so tha t in m aki n g a

cro ss jo in t
,
t h e flan ge I sta n ds a cross t h e pipe ; th e boss , or

un i on F
,
is pla ce d ove r th e le ve r s G G

,
t h e con i ca l pie ce G

is the n scr ewed up or down ,
so as t o l e t t h e le ve rs G G

show thr ough a li tt le m or e tha n ha lf t h e hole of th e pipe
tha t is

,
in a l in . pipe shown th r ough a 43 of a n in ch ; by so

doin g t h e le ve rs G G will take hold of th e in side of t h e pipe
a t th e wide st par t. T h e spr in g H is pr ovided to ho ld th e
n ut of th e lin i n g up in i ts pla ce

,
and a row of hole s in th e

fla n ge I t o sui t th e diffe r e n t siz e s of t h e cap. In t h e e ve n t
of t h e cap be in g t oo sm al l to a llow t h e sprin g H t o pa ss
ove r t h e con i ca l pie ce G

,
a stolw a is pr ovided

,
whi ch ca n

be brought r oun d un de r th e r o w of
}
,

hole s so tha t th e spr in g
m ay pa ss thr ough. In maki n g a jo in t on a boss or un i on ,

a t th e e n d or side of a pipe
,
t h e sam e n e e d on ly be Ope n ed

t o th e size of th e in side of t h e boss
,
or o the r pie ce to be

so lde r ed , a s th e holde r W ill hold t h e sam e butte d . T h e

n ut F,
Fi g . 1 18

,
ca n be he ld up by ope n in g a pie ce of

twin e an d slippin g t h e lin i n g thr ough, the n br in gin g th e
tw o e n ds of th e twin e up a n d r oun d th e li n in g stick a s a t A

,

Fi g . 1 18
,
whe n i t ca n be tied

,
whi ch Wi ll hold up th e nut

fr om th e join t whi lst be in g m ade .

W ipe d Jo in t s (P r e pa r a t io n of) .

B y th e appr e n tice the se join ts are n o t so e asi ly made
w i th t h e coppe r b i t

,
but wi th practi ce you Wi ll soon g e t

ove r th e difficulty . In th e fir st pla ce you wil l pr epa r e th e
ma le e n d a s you ydid for t h e coppe r -bi t join t, e xceptin g t h e
shavin g

,
whi ch m ust b e lon g e r , an d t h e outside pipe will

n o t r equir e t o be ope n ed qui te so wide a s be for e , but a s

shown in se cti on a t K,
fi g . 120. H e re you se e

t h e m a le a n d fem a le e n ds a r e r aspe d off. This i s in

tha t you m ay have a li ttle m or e solde r ar oun d th e join t
Wi thout e xte n din g t h e size of sam e .

T h e So il in g .

N ow havin g a ll cut a nd fitte d, you wi ll r e qui r e t h e e n ds
of th e pipe s cle an ,

a n d fr e e fr om g r e a se or o il [for this se e

Soili n g So il P ipe s
,

This is don e by rubbin g a little
cha lk

, Whi te n in g, a she s
,
card-Wi r e

,
or gla ss-pape r ove r

sam e
,
an d we ll rub it offwith a n o ld fe lt o r an ythin g e lse .

N e xt th e soil sm udge o r ta r n ish i s a ve ry im por ta n t thin g
in Wiped oin ts

,
e spe cia lly t o th e n ovi ce . For so il m akin g,

se e So il arn i sh
,
&c .

Whe n puttin g i t on i t m ust be st rai ght, a n d W ithout
daubin g your work a ll ove r . C ut th e edge true

,
for n oth

in g looks wor se than slove n l y so ilin g . So il your join ts
fr om 3 in . to bin . past th e solde r lin e . Upr ight join ts r equi r e
a lon ge r soi lin g than un de rhan de d join ts .

Jo int s (Co n s ide r e d )
Ha vin g a l l your work pr epa r ed

,
fix t h e jo in t toge the r a s

shown a t th e se c t ion ,
Fig . 120, whi ch i s a roun d jo in t t o be

m ade e ithe r upr ight or un de rhan de d . You se e a t K tha t t h e
m a le fi ts. but a l it t le r e ce ss is le ft for th e so lde r to g e t in to .

P o ur ing St ic k .

This i s onl y a pi e ce of de a l 1g in . by §in . ,
about mm. to

12in . lon g, a n d ha vin g a groove cut l in . wide , an d gin . to
’ in . dow n th e ce n tr e

,
from n e a r t h e han dl e pa r t

,
for

,
say

G in . up. T h e bo ttom par t is shape d li ke a scoop . T h e
of t h e pouri n g stick i s for place s awkwa rd to g e t a t ; a lso
for ciste rn s . I have se e n them use d for trap-work

,
but

thin k ve ry little of i t .

M an y plum be r s clo se thi s ; the y ca n n ot do a worse thi n g;
a s i t i s ve ry use ful in jo in t-m akin g . A t Figs . 1 2 1 a n d

122
, you se e di agram s of lon g an d shor t m ade join ts ; th i s

is h ow t h e jo in ts should appe a r whe n fin i shed . Fi g . 1 21 i s

a shor t a n d Fi g . 122 is a lon g jo in t . On e xam in i n g t h e
se ction

,
Fig . 120, you will n o tice t h e dotte d lin e s H I

,

whi ch shows t h e oute r li n e of th e solde r on t h e lon g join t
,

a n d F N
,
th e oute r li n e of t h e sm a ll join t . T h e sm a ll

jo in t do e s n o t take t h e am oun t of solde r of t h e la rge join t
,

a n d on fur the r e xam in in g sam e a cr oss t h e ce n tr e of join t
a t D

, you Wi ll pe r ce ive a n e qua l thi ckn e ss of solde r ; the re
for e t h e jo in ts a r e e qua lly str on g across t h e a ctua l jo in t .

The r e is on e adva n tage wi th t h e long join t, i t is e a si e r to

m ake
,
be c ause you have a large r qua n tity of so lde r t o play

w i th
,
an d whi ch re ta in s th e he a t

,
a n d a lso for sm all join ts

you a r e e n able d to use a la rge r cloth ; i t s le n gth also
r e n de r s i t le ss li able t o show im pe r fection s a s t o r oun dn e ss

,

&c . T h e la rge join t should be fi r st pr a ctise d upon ,
and then

t ry t o r educe sam e
,
ke epin g in m in d tha t t h e ce n tr e thi ck

n e ss of solde r is t h e prin cipa l po in t to wa tch . T h e sub

stan ce of solde r is ge n e r a lly about twice t h e substa n ce of
t h e le a d a t tha t po in t

,
n o t m e r e ly for str e n gth

,
but for

othe r purpose s to be expla in ed . Eve ry plum be r should
kn ow tha t solde r i s m uch str on ge r tha n le ad

,
takin g i t

bulk for bulk ; still thi s thi ckn e ss ca n n o t be m ade t h e rule
,

a s som e wa te rs are cha lybe a te or impr e gn a ted
with ir on

,
&c .

,
whi ch r e adi ly a tta cks t h e m e ta ls com posin g

t h e solde r ; in such case s you m ust use discr e ti on a s t o th e
substan ce of m e ta l aroun d your j oin t .

S h a v in g fo r Wipe d Jo in t s .

I have be for e r e fe r r e d t o sha vin g e n d of pipe s
,
but a s

th e appe a r a n ce of t h e jo in t m uch de pe n ds upon t h e shavin g
,

I wi ll gi ve you t h e le n gths of sha vin g for t w o or thr e e
diffe r e n t sized pipe s . T h e ins ide pipe shoul d be r a sped off

a s a t B D
,
Fi g . 1 44

,
lz in . in le n gth from outside edge t o t h e

in side edge of th e pipe . Thi s is kn own a s lon g r a spin g off
,

a n d is m uch t h e be st
,
a n d m ake s be tte r w ork ; i t is we ll

ill ustr a ted a t J
,
Fig . 120. N ow (or a t le ast un ti l you have

le ar n t your shavi n g le n gths) pla ce t h e e n ds on e in to t h e
o the r so a s to form a n e a sy con tinuous lin e of pipe , an d
m a rk th e sha vin g . For a%in . jo in t t h e sha vin g

,
for e a sy

an d good looki n g Wipin g, shoul d be 2§in . lon g ; for gi npipe 2fin . lon g ; for l in . pipe
,
3 in . shavi n gm ake s a m iddli n g

lon g jo in t, but m ost L on don plum be rs shave t h e join t 3 i in .

lon g thi s m ake s a good lookin g jo in t
,
a n d t o som e plum be r s

i s e a si e r t o wipe . A l so shave l i in . pipe 3 i in . lon g
,
l asin .

o r 2in . pipe fr om 3 4
1 111 . t o 4 in .

,
3 in . pipe 35-in . lon g to 4 in .

,

4 in . pipe di tto , 5in . pipe 3gin . to 4 in . , 6in . pipe 4 in . lon g
,

a ll othe rs a bove m ay be shaved 4 in . E
,
Fig . 1 24

,
a n d E F

,

Fig . 144 , ill ustr a te th e shavin g lin e on th e m a le e n d
,
whi ch

on a ccoun t of i t s e n te rin t h e fem a le
,
say é in shoul d be

shave d thi s much lon ge r%se e th e se ction from , H P t o I G
,

Fig . For so il pipe s l e t t h e m a le e n d e n te r l in . or

m ore
,
shave t h e jo in t 3 in . ,

or m ore
,
o r ifyou requi r e a lon g

jo in t
,
fr om 3 i in . t o 4 in . ,

a s you like , but 3 in . work h a s a

ve ry good appe ar an ce if a fa ir am oun t of so lde r be use d
, so

as n ot t o m ake i t t oo n o r to o “
skin n y .

”
A t Fi g .

340, on th e le ft han d side 0 th e barre l dra in
,
m ay be

or skinn y jo in t
,
but on th e r ight han d side m ay

be se e n a ve ry good plum p-lookin g join t .
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T h e Spla s h -St ic k .

This is m ade ofwood , a bout G in . long, l i in . w ide , fiin . t o

th i ck, sh aped for holdin g . Som e use ir on ,
but I do n o t

i t
,
a s you ar e apt t o scr a tch th e so il offth e le ad, though

iron is be st whe n so lde r is used ve ry h ot , as th e wood th e n

T h e Clo t h s .

I do n ot kn ow an y to ol m ore impor ta n t than a good
cloth, an d n e a r ly a l l our be st plum be r s pride themse lve s upon
ke e pin g a good cle a n sto ck . It should be m ade a s follows
Take a pi e ce ofn e w m ole ski n o r fusti a n (th e form e r is th e

be st) ofm ode ra te thickn e ss, for j in . join t, 1 21n . lon g by 9in .

wide
,
the n fold i t up on e side 4 in . ; the n 4 in . aga in ,

a nd a ga in
4 in . the n fo ld i t in t h e m iddle , w h i ch w i ll m ake your cloth «l in .

by 4 i in . ,
a nd six thi ckn esse s thi ck . Thi s is sui table for £11 1 .

o r i n . unde rha n d jo in ts . (Som e plum be r s pr e fe r a thin
clo they like t o fe e l th e m e ta l

,
a lso th e h ea t , but wi th a

thi ck cloth you ca n W ipe true r ) . Afte r thi s is don e , se w up
t h e r agg ed e n ds t o ke ep i t from ope n i n g . The n m e lt a li tt le
ta llow (on ly just m e lt i t

,
n o t bo il i t t o bur n your cloth, a s

m an y do) , a n d pour a li tt le on on e side , an d t h e clo th is
r e ady for work . Ke e p to this side , occa sion a lly rubbin g a

little touch on this fa ce side . If th e cloth is t oo rough, rub
a li ttle cha lk upon t h e face . T h e use of th e ta llow i s t o

pre ve n t th e so lde r fr om stickin g t o o r bur n in g th e cloth . It

a lso m ake s t h e so lde r work sm oothly . Som e plum be r s ,
a fte r t h e cloth h a s be e n in use for a con side rable tim e

, take
them t o pie ce s an d wa sh in h o t soapsuds a n d so ap t o cle a r
t h e dir t a n d make them soft . B ed tickin g is used by

,

som e

plum be rs in fact
,
I use d t o use this m yse lf , but disca rded

i t when I sa w th e be tte r m a te ri a ls used ; som e plum be rspin
the ir cloths toge the r , t h e cloth is se w n i t works
firm e r a n d be tte r .

P . J . Da v ie s ' Clo t h Ta b le fo r Diffe re n t Kinds of

Clo t h s .

Thi s Table is fo r a m ode r a te thi ckn e ss of m a te ri a l : if
ve ry thi ck

,
on e thi ckn e ss le ss . . Under lza nd to be m ade a s

be for e .

”

SIZE o r T u i cx
P IP E .

C L OT H . m asse s
B a n a n a s .

Diam e te r in Inch e s.

i to i

B ra n c h a nd Upr ig h t .

Si z r. o r T ri t onP IP E‘

C L OT H . unssa s .

R EM A R KS ’

Diam e t e r in l uch es.
6 Som e pre fe r a siz e

6 l a rg e r , but t h e sm a l l e r

8 t h e be t te r , in som e
8 to 10
10

C ist e r n Clo t h .

x 3 ln . s to 10.

T r a ps a nd Odds a n d Ends .

2j i n . x 2in . 6
, or th e cloth .

Se w th e 5in . an d 6in . cloths a l l roun d
, and from corn e r to

com e r dia gona lly . Whe n workin g l 2in . t o 18in . jo in ts
un de rh an ded

,
la rge r cloths a r e r equi re d, a n d ar e worked

t w o -ha n ded , or l
g
tw o p lumber s . B e fore you be gin t o wi pe

your jo in t, stop e e n ds of t h e pipe s to pre ve n t dr aught
,

whi ch wi ll m ake a ve ry gre a t diffe re n ce whe n you ar e a t

work w i th th e m e ta l .

Co lla rs , o r So lde r Ca t c h e rs

se ts r oun d t h e

a sm a ll body .

Jo in t Wiping , U pr ig h t .

Suppose you ha ve your join t upr ight a s a t Fi g . 125 , you

w i ll r e qui r e som e thin g to ca tch your m e ta l (solde r ) ; the n if
you ha ve a pie ce of she e t le ad han dy

,
cut a col lar

,
whi ch i s

ge n e ra lly m ade by cuttin g i t roun d or othe r w ise wi th a

hole i n t h e ce n tr e th e siz e of th e pipe ; if t oo la rge , pa ck
som e n ewspape r be twe e n th e co lla r a n d pipe. T o put t h e

colla r on ,
a cut from t h e outside t o th e hole i s m a de , whi ch

e n ables you to slip t h e colla r ove r th e pipe . B e fore fixin g
i t we ll so il sam e

,
a n d t i e a pi e ce of strin g r oun d t h e pipe

as shown a t Fig . 1 25, wh i ch will suppor t th e colla r a n d

pre ve n t th e solde r runn in g thr ough ; t o suppor t t h e out
side pa r t of t h e collar

,
ti e your com asse s as shown a t M N

,

a n d t h e e n ds of th e compasse s a ct as pr ops
,
but if n o

compasse s to ha n d t w o pi e ce s of sti ck ti ed ac r oss th e pipe
,

or an ir on chi se l o r scr ewdr ive r dr iven in to th e wa ll, &c .

wil l a n swe r or th e e n ds of t h e co llar m ay be cut t o com e

t o a lon g po in t, whi ch wi ll a llow for t h e e n ds t o lap ove r ,
a n d so form a kin d of ti e t o ke ep t h e collar toge the r ; thi s
should a lways be don e , e ve n though props a re used . T h e

colla r shouldybe put on a s shown a t F G ,
a s le ve l a s po ssible .

as i t is m uch be tte r for pa r tin g your so lde r roun d th e
fixe d a s a t DE , th e solde r dr ops down an d

t o

in

B e fore you be gi n t o wipe your jo in t stop th e e n ds of

your pipe s t o pre ve n t dr aughts . T h e m e ta l’ s h o t—br in g
i t . is t h e cry . Dur in g thi s tim e you should se le ct

. your
cloth . In thi s c a se , for a l in . upr ight join t, th e size is
25m. by 2i in . T h e m e ta l’s he r e . you gi ve your cloth t o
th e m a te

,
w h o will g e t t h e face side wa rm by holdin g i t

ove r t h e m e ta l-po t (or , if you can trust h im ,
h e wi ll g e t

your clo th for you a n d br in g i t r ea dy wa rm ) . Take a fe lt,
tha t i s a pi e ce of o ld car pe t, 9in . lon g or so , t o hold your
ladl e wi th

,
then take your ladle ful l of so lde r an d se t to

spla shin g your m e ta l on t h e jo in t wi th th e spla sh -stick a s

shown a t H
,
I, J , K, L ,

Fig . 125, ta lu
'

n g ca r e n o t t o bur n
th e pipe wi th th e so lde r , tha t is, by spla shin g to o m uch i n

on e plac e ; look sha rp a n d g e t up your he a t by ge tting
a s m uch so lde r a s you wa n t, a n d as n e ar th e shape a s

possible . Ke e p i t a live by workin g i t upw i th th e spla sh
sti ck . If i t drops down push i t up aga in with t h e sti ck,
warm i t upwi th fr e sh m e ta l, ke e p a t i t un ti l you have th e

j
o in t t o look a s a t I, J ,

K
,
L ; n ow take a n othe r ladle of

o t m e ta l a n d spla sh i t up t h e so ilin g about an d r oun d B .

T o g e t a li ttle m or e he a t on your le ad, ke ep splashin g
a n d pa ttin g i t up to th e prope r shape with your spla sh
stick . It i s just h o t e n ough ; n ow take your cloth, we ll
h o t on th e fa ce side

,
in th e le ft ha n d, a n d with a sharp

swe e p w i pe qui ckly a n d cle a n r oun d th e t op a n d back pa r t
of th e le ft han d side of your join t, the n th e bottom ,

n ext
t h e c e n tr e chan ge han ds a n d do t h e o the r side , tha t is ,
roun d IK ,

a n d fin i sh by wipin g down fr om B t o H
,
a n d

fr om H to K L , a n d your join t is don e . Whi lst h ot , par t
your m e tal so tha t i t will le ave th e pipe . You a t fi rst will
r equir e a n ir on fo r this work, but ke e p pra ctisi n g un til you
ca n do i t wi thout . P r a y work away a t this

,
un ti l such

tim e s as you can wipe off w i thout an iron , as you will do
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be tte r he re afte r . T h e tim e re quired to m ake this join t is
about on e a n d a -half mi nutes, tha t is, ge ttin g upyour he a t
and w ipin g in cluded . T h e wiping alon e should n ot exce e d
20secon ds .

T in - run n in g P h e nom e na in Jo in t M a k in g .

Wh y did I re comm en d you to wipe roun d t h e top ofyour
join t fir st ? This m ay se em a pe cul i ar que stion , but on e

whi ch you should n ow be able to an swe r , for , howeve r diffi
cult i t m i ght appe ar , i t , n e ve rthe le ss , is ve ry sim ple , whi ch
can be re a son e d out as follows —T h e t in be in g e asie r to

FIG . 1 19. Fro . 120.

Fro . 124 . FIG . 125.

m e lt than th e le ad n a tur ally is always, when in th e sta te of
so lder , t in a m or e flui d con dition ,

and by your con
t inua l ly p

' g on t h e so lde r aroun d th e t op pa r t of your
join t

, t h e le ad by pr e fe r e n ce han gs or sti cks up, whi lst t h e
m ore flui d par ticle s of th e solde r n a tur a lly fall to th e

lowe r par t ; th e con seque n ce is tha t th e solde r r oun d t h e
t op par t of t h e join t be com e s co arse r , and con se que n tly
se ts qui cke r tha n tha t roun d th e bottom ,

and should be
Wiped first . This m ay be ofte n n oticed by e xam in in g your

FIG . 121 .

join ts afte r you have wipe d them , a s you will ofte n fin d
th e join t t o be br ight, and oft e n litt le te a ts , as a t L ,

125, or e ven a li tt le fi n e bright be a d m ay be se e n a t

lowe r par t of th e join t. A n othe r re ason i s tha t th e sur

plus so lder roun d th e bottom a lways te n ds to ke e p that
part of th e jo in t h ot .

O ve rca st ing .

[For this , se e Fig . T his work m ay be don e when you
a re a fr a id tha t your jo in t is n ot soun d . Som e tim e s le a r n e rs
adopt thi s style so as t o m ake sur e of the ir work . It is

a lso very handy to be able to glaz e a join t used for h ot
F m. 1 23 .

Fro . 126 . FIG . 127

wa te r , but I should say that in L on don you wil l n ot requir e
to over cast your jo in ts, as w a s t h e cust om in th e tim e ofth e
o ld a rchi te ct, Vi truvius, a hun dr ed ye ar s be for e C h r ist, but
whe n in th e coun tr y you m ay

—tha t is to say, when your
solde r h a s to be used ve ry coarse . This ove r ca stin g is don e
a s follows : Suppose your solde r t o b e four of le ad an d on e
of t in

,
t h e solde r woul d se t qui ckly a nd b e ve ry po rous

the n you will wan t an ir on t o warm or li ve n upyour solde r .

T h e sam e iron wi ll do your ove rcastin g
,
as follows : Having
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shaped your jo in t, we ll touch t h e sam e ; take t h e han dle
pa rt of th e ball of th e ir on ,

a n d rub i t fr om bottom t o top
of th e join t, a s fr om G t o P a n d Q,

Fi g . 1 23 , jus t to glaze
t h e join t ; the n br in g i t down aga in th e sam e w ay ;

gi ve s th e gla zed o r r ibbe d lin e , whi ch should n ot . exce e d
ha lf an in ch in Width . N ext do H

,
takin g ca re t o l e t th e

oute r lin e cut t h e gla ze ofG ; n e xt do I
,
J begin a t t h e

o the r side a n d bring roun d a s a t L ,
M

,
N

,
O

,
a n d fin i sh a t

K ; o r if you wa n t i t t o look e ve n a ll roun d
,
be gin a t on e

place an d g o a l
l

r oun d un til you com e to Whe r e you be gan ,

ke epin g a n eye to your ribbe d lin e s .

Fix in g Jo in ts a n d B o s se s o n t h e Flo o r .

It ofte n happe n s tha t you Will ha ve t o m ake shi ft in
fixin g your wo rk on t h e floor ; you can e asily g e t a good
fixin g for un de rhan ded jo in ts a s shown a t Fig . 1 30

,
whe r e

th e pipe is fix ed upon t w o o r m or e blo cks
,
br i cks

,
&c . ,

a s

a lso shown a t A
,
B

,
Fi g . 129 . H e r e K is th e le ad pipe , D

a pie ce of squa r e sti ck r oun ded t o a ve ry e asy tape r , an d
firml y dr iven in to t h e boss , G . T h e pipe is pr epar ed a nd
la id in a horizon ta l position

,
an d th e boss fi xed a s

N OTIC E that th e fron t of th e brick is tilte d a t B off th e

WEIG HT
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FIG . 1 29 .

In t e r n a l Jo in t -Wipin g . floor . This is a capita l pla n for g th e boss pr e sse d
forward in to t h e le ad pipe . W i th a of pipe

, or othe r
L n som e ca se s whe n upr ight or un de rhan ded join ts a r e

be
'

m ade , i t will be foun d im pr a cti cable t o W ipe
roun d th e ba ck of t h e pipe ; for in sta n ce , suppose youwan t t owipe a 4 -in ch j in t r oun d a pipe whi ch w as lyin g w i th i n ha lf
an in ch of a ce ilin g o r wa ll

,
i t would be im possible for you to

g e t your han d r oun d . In this ca se pr epa r e you‘rlg
o in t as a t

Figs . 1 26 an d 127, so tha t you m ay wipe h from th e

inside
, a s a t S, Fig . 127, whi ch is don e by cuttin g t h e pipe

in fron t a n d ope n in g sam e of cour se you m ust work your
pipe outwa rd a t th e

'

oin t, a s a t K,
E

,
D

,
M

,
Fig . 126 , t o

w i pe your solde r fl with t h e in side of th e pipe . H
,
I
,

shows th e soil in g
,
a n d E

,
F, G ,

D
,
th e lea d lai d ope n , P , P ,

th e ce n tr e of th e jo in t or le ad .

H aving wipe d t h e in side
,
e ithe r close t h e ope n in g w ith

th e le ad E
,
F

,
G

,
D

, or , a s is m uch t h e be st, l e t a fr e sh
pi e ce in

,
a n d wipe i t the re

,
as show n a t N , K,

P , fi g . 1 19 .

When pr a cti ca l , use a short m an dr e l . Whe n fixin g t h e
door par t, N , K,

P
,
Fig . 1 19

,
b e sure t o have th e wa te r

w ay fr ee fr om r ough edge s .

Un de r h a nde d Jo in t s .

The se j oin ts a r e shown m ad e
,
a n d a s they should be

fin ished, a t Figs. 1 21 a n d 122 . You pr epa r e th e e n ds as
you di d for th e upright join ts

,
a n d a s shown a t

K
,
E

, Fig . 120
, an d a lso shown a t A ,

B
,
D

,
in th e e le va

ti on , Fl g . 1 28 .

F m. 128 .

He re you se e th e pipe prepar ed, and th e jo in t fixed in a

plum be r ’

s clamp re ady for so lde r in g . [See Fig .

w ise
,
we ight down th e boss an d pipe a s be st you can .

Som e tim e s i t will be n e ce ssa ry t o ha ve four br icks
,
whi ch

,

ifyou ar e a t work on a bui ldin g
,
is n o trouble t o fin d

,
an d

whe n in th e shop a t work use t h e blocks
,
if

n o thin g be tte r be a t han d .

Fix ing U nde r h a nde d Jo in t s o n t h e Floo r w it h
C h is e ls .

If n eithe r bricks n or blo cks be t o ha n d
,
dr ive fixin g

chise ls in to th e floor , a n d fix t h e jo in t a s show n a t Fig . 1 15 ,
but horizon tall y in ste ad ofupr ight .
T h is j oin t i l lust r a tes t h e ej

'

ect of open ing th e le ad w i th a

badly-sh aped turnpin i t is t oo sudden , a nd sw e l ls th e outer

edg e abr zqvt ly. T h e r a sping of is a lso done too sh or t ; i t

sh ould be as th a t sh ow n a t K
,
E

, Fig . 120.

M a k ing Unde r h a nde d Jo in t s .

[See Fi g .

Fir st pla ce a sm all pie ce of pape r un de r th e
ca tch th e sur plus solde r , a nd be gin

Fro . 130.

Take th e fe lt in your r ight han d, a n d with i t hold th e ladle
par ts full ofsolde r . T o see tha t it is n o t too h o t , ho ld
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m ust fix th e boss with spills or spli n ts , or a s shown at

Fig . 1 18 , t o all ow t h e wo rk to turn al to ge the r . Fix th e

jo in t as shown a t Fi g . 1 30: he r e th e pipe is fix ed upon
thr e e pie ce s ofquar te r in g . Take a ladle of so lde r an d pr o
ce e d as you did wi th th e un de rhan ded '

o in t . A s soon a s

th e he a t is prope rly g o t up take th e clot in th e r ight han d
as shown a t Fi g . 13 3 , an d turn or rol l th e le ad roun d with
th e le ft (or g e t your labour e r to turn it for you) ; a t th e
sam e tim e hold th e clo th in or be twe e n th e fin ge r s t o a s n e ar

th e sha pe of th e join t a s you can ; ke e p th e for e -fi n g e r
pre ssing on on e side or e nd of th e cloth a nd th e se con d or
thi rd fi n ge r on th e o the r side , so a s t o g e t th e cloth a s n e ar

t h e shape of th e join t a s po ssible .

An o the r w ay of m akin g a ro lled join t is by ge ttin g up
t h e hea t as be fo r e ; take th e cloth in t h e r ight han d, t h e

p
ipe be in g close ish to ou ; pla ce your clo th, whi ch is n ow

e ld by th e thum b a nd
,

forefin ge r on ly, on on e e nd of th e

j
o in t

,
a n d qui ckly ro l l th e pipe away from you with t h e

eft ha nd , you pr e ssin g t h e cloth upon th e pipe and about
on e -thi rd up t h e jo in t ; n ow qui ckly br in g t h e pipe towa rds
you, a n d wi th th e se con d a nd thir d fin ge r s pre ss on th e

un ion , e tc . ,
a nd qui ckly ro ll th e pipe again fr om ou ; the n

ton e or sm ooth down th e m iddl e pa r t by ro lli ng e pipe a s

be fore . It m ay be n e ce ssary to r e pe a t th e Ope r a tion on ce

or twice a t th e e n ds, whi ch of course you wi ll acquir e by
pr actice . In fin i sh in g th e join t th e cloth m ay be he ld a s

shown a t Fig . 1 33 .

Fix in g Jo in t s o n A xle s .

Som e plum be rs a r e so de ceptive ove r join t wipin g that
t hey will po si ti ve ly fix a piece of le ade n pipe on a short
le n gth of m an dre l an d m a ke t h e sam e t o r e volve upon
a xle s in o rde r t o g e t t h e join t tur n ed r e gul ar ly an d truly,
but I n e e d n o t say tha t such work doe s n o t a fte r a ll requir e
qua r te r th e skill t o e xe cute a s tha t of a prope r ly fixe d
un de rhan ded jo in t, n or shoul d such work be pr a cti sed, a n d,

to say th e le ast, I look upon such pr a cti ce s a s n othin g m or e

n or le ss tha n de cept ion ; a n d m a n y of th e join ts e xhibite d
n ow in th e He a lth Exh ibi tion ,

South Ken sin gton ,
for

com pe ti t ion pr ize s
,
ar e m ade in thi s m an n e r

,
an d I am sorry

to say tha t the r e is a la rge quan ti ty of othe r work e xhibi ted
the re e xe cuted in a sim i la r style , whi ch in e xpe r i e n ced
judge s look upon a s spe cim ens of e x t ra ordi n a r t work
m a n ship, but whi ch . if they kn ew a nythin g 0 th e work,
they would pr on oun ce e xe cr able .

P n e um a t ic T ub e Jo in t .

The se tube s ar e r equi r ed to b e m ade ve ry true a t th e

j oin ts
,
in orde r to a ll ow t h e piston ,

or ca rr ie r , t o pa ss on i t s

FIG . 134 .

jour n ey un i n te r rupte d . In orde r to m ake sur e of
com pan y adopt t h e butt -jo in t, whi ch is m ade a s shown a t
Fi g . 1 34 . A

, B 18 th e pipe ; M ,
a ste e l m a ndr e l, whi ch is

m a de t o th e sam e
.

he a t a s t h e solde r
,
a n d e xa ctly fi ts th e

lead pipe , E . Thi s jo in t is m ade a s follows ; Fir st true t h e
e n ds of your pi pe that they butt toge the r truly, a nd
shave sam e i n t h e ordi n ary w ay, the n he a t your m an dr e l

B a d -s h a pe d Jo in t s .

B e fore I le ave un de rha n ded '

o in ts
,
I wish to show wha t

m ay be we ll de signa ted, T h e n i v e rsa l P lum be rs’ Jo in t.”
Fi g 1 35 18 a n e le va tion an d Fi g . 1 36 a cross se ction . It is

Fro . 1 35 .

th e shape of a dui‘fin g m ade plum be r ’s j
kn own to requi r e a ny de scripti on—ia

m ade is a puz zle .

FIG . 1 36.

t o th e he a t of th e m e ta l
,
or h o t e n ough t o just brown a b it

ofco tton -waste ; r em em be r n o t t o have i t too h ot
,
or you.

will n o t be able to ke e p a ny m e ta l on t h e bo ttom par t of
your jo in t . Suppose your m an dr e l to be just th e he a t

,pla ce i t in th e pipe
,
a n d hav in g th r e adl ed th e r ope thr ough

th e n e xt le n gth, fix t h e e n ds of the se pipe s to ge the r wi th
th e ma ndr e l M , half w ay in to e ach e n d of th e pipe

,
a s

shown a t Fi g . 1 34 . Se e tha t th e join t fi ts prope r ly ; if n o t
just tap t h e ope n ar ts wi th your hamm e r ; this will
spre ad t h e le ad la te r a y, an d close t h e ope n par ts . P roce e d
t o w i your jo in t a s you did un de rhan d jo in ts ; make i t
qui c y, an d a s soon a s you have fi n i shed pour som e wa te r
on i t

,
e ithe r out of a spon ge or othe rwise . Thi s wil l se t

your so lde r roun d th e bottom ,
whi ch is th e to uchy pa rt of

this work, be cause of th e m an dr e l ke e pin g this h o t . A s
so on a s th e join t is thoroughly se t

,
h ave th e m andr e l

drawn out .

Po ro us Jo in t s , a nd R e m e dying t h e sa m e .

Fig . 1 3 6 n ot onl y i llustra te s a b ad-shaped jo in t, but a lso
th e crysta lli za ti on of r ous so lde r , an d i t is n ot a t a l l
un comm on to fin d g ood

>

fsh aped jo in ts as poro us as t h e on e

shown he r e ; he n ce on e r e a so n why, a fte r m akin g a jo in t
,

you should
,
whe n h o t

,
rub som e touch r oun d sam e

,
whi ch.

wil l n e a r ly a lways (for cold wa te r on ly) stop up th e po r e s:
and pre ve n t swe a tin g . B ur n t solde r wil l oft e n be po rous

,

but t h e r e a l ge n e r a l cause of po rous jo in ts is thr ough th e
so lde r ’

s coa rse n e ss . A jo in t wi ll o fte n be po rous if th e m e ta l
is worked t oo cold . I have se e n t h e touch (a fte r th e jo in t
h a s be e n br oke n a sun de r ) whe n i t h a s pe n e tra ted i ts w a

through th e so lde r
,
an d th e ce lls of th e so lde r a s i t we re

of th e sam e , e spe cia lly a fte r th e jo in t h a s be e n cut in tw o .

Of cour se
,
i t is n o use t o touch

,
a jo in t ove r if i t i s for h o t

wa te r pipe wo rk . H e re you m ust a lways have your so lde r
fi n e e n ough to pre vent swe a tin g, o r ove r -ca st them .

Som e tim e s th e jo in t will b e foun d t o b e porous through .

th e m a nn e r in which th e so lde r h as be e n m an ipula ted by
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t h e plum be r tryin g t o g e t up th e he a t by usin g e xce ssive
quan

ti ties ofm e ta l . In fact, som e plumbe rs thin k n othin
ofm akin g i t a pr a ct ice t o use th e who le po t ofm e ta l, a n
take four tim e s th e tim e the y should, be for e they a ttem pt to
wipe th e join t, ofte n causin g t h e he a t to run thr e e tim e s as

fa r a lon g th e pipe a s is n e ce ssa ry, whi ch ofcour se ke e ps th e
j oin t h ot for a lon g tim e , the r eby causin g this m e tal to run

t o th e lowe r par t of t h e join t, whi lst th e top pa rt be com e s

poor in t in ,
whe n por ousn e ss i s th e r e sul t .

A n other w ay in whi ch t h e m e tal is m ad e po rous is by
t wist in g i t con tinuall y, a n d in too large quan ti ti e s, r oun d
t h e join t, thusworkin g t h e t in to i t s oute r edge s ; whi lst a t
a n othe r tim e th e plum be r will shape th e bo ttom par t of hi s
j o in t fir st , and the n fo ld th e m e ta l up r oun d t h e o the r par t
of th e join t in a ha lf-cracked , r otte n con di tion , whe n h e
t ur n s upon h i s so lde r , con demn in g i t right an d le ft . Whe n

g et a po rous join t i t ca n ofte n b e stoppe d by tappin g
ce llule s of t h e so lde r toge the r wi th a sma ll hamm e r

,

a n d then bur ni shin g th e jo in t .

B ra nc h Jo in t s (P r e pa r ing ) .

The se join ts a re ma de th e sam e a s th e fini shed join ts,
F i g . 1 37 . P rocee d a s follows : For sm a ll pipe s take a ha lf

Bi o . 1 37.

in ch gim l e t, an d bore a hole (takin g car e n ot to l e t th e

gim le t en te r th e le ad on th e ba ck par t of th e pipe or j oin t)

FIG . 138 .

in th e
pipe a t th e poin t whe r e t h e jo in t is r equir ed a s at E,

Fi g . 1 38 . For large r pipe s, se e Soil P ipe B ran che s

B o lt , P in , o r Tommy.

.

T he bolt
,
or , as it i s som e tim e s call ed, th e Tommy,

P m
,
&c. , is shown in Fig . 139.

FIG . 1 39.

Inse rt th e poin t A in to th e hole E, Fig . 1 38, and in such

a m an n e r tha t you can wi th th e hamm e r knock th e le ad up

so as to r a ise it , a s shown a t th e secti on s B Q,
Fig . 14 1 ,

E G 140
,
an d K 142 and 14 3 . Thi s i s worked by str ikin g

th e bolt a t B or D in an upward dir e cti on . T h e obj e ct for

FIG . 1 40.

sin g this ofth e le ade n pipe is to preve n t th e spigot,
m a le e n of th e pipe B K,

Fig . 1 4 1 , in te rruptin g t h e
pa ssage or wa ter -w ay thr ough th e pipe . Ha vin g th e pipe

F m. 1 41 .

worked
‘

up to th e l i ght shape or siz e , pr e are th e m ale en d
by raspi n g i t offa s shown a t Fi g . 144 . ext , soil an d shave
i t a s shown a t E D,

Fig . 144 , but do n ot shave this m al e

end t oo high, a s th e join t will n ot look we ll . T h e m a le en d
for fin . or l in . i pe should n ot be shaved m ore tha n an in ch
from D to E .

'

g . 140shows th e fem a le par t p red and

shaved ; th e side sha vin g lin e D E F is shown a t
'

g s. 1 3 7

and D 142 . C a r e shoul d b e take n to shave i t truly, an d
t o thi s shape , al so low e n ough t o g e t a g ood body of m e ta l
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J Q,
Fig . 14 1

have too much

Slo pe B r a n c h Jo in t s fo r Wa s te s , & c .

FIG . 142.

thi ckn e ss of m e ta l w i ll a t a

short you can n ot g e t your cloth in to

roun ded, n or can you a t tim e s ke ep up

Fro . 1 45 .

to soil-pipe work an dfi xin g) , take i t out , a n dra sp i t off as a t
D E

,
Fig . 14 3

,
the n soil an d shave i t . Take ca r e tha t you

shave th e un de r pa rt P D fa r e n ough ba ck ; othe rwise , you
P I , 143

will be pin ched for room whe n w in in g , an d th e j oin t wi ll
U “

appe a r ill -m ade , and probably th e solde r will a t this po in t

your ne at, so tha t th e solde r wi l l te n d to br e ak, t h e r eb
be par ted , e spe ci a l ly lfworked a h t t l e C OId~

givi n g a le aky join t . T h e side of th e j oin t, when fim sh

So il -P ipe B r a n c h e s .

FIG . 1 44.

sh ould appe a r rounded lik e tha t shown a t G , Fi g . 142,
w h i ch in a gre a t m e a sur e owe s i ts shape t o prope r shavin g,
T his diagr am a lso r eprese n ts th e bra n ch jo in t in e nd se ction .

showin g th e side s of th e le ad K E D tur n ed up, so tha t th e
m a le e n d sha ll n o t be dr opped be low th e wa te r -w ay of th e

m a in -pipe
,
fo r , so sure a s i t is

,
i t wi ll a lwa ys be a nuisan ce

a s re ga rds n oise , t o say n o thin g of che cki ng th e flow .

B an e xam in a ti on of Fi g . 14 1 i t wil l show you th e

th ic e ss of t h e solde r a t t h e so lde r lin e R E
,
a po in t whe re

n i n e -te n ths of t h e plum be rs cause a th orou h waste of t h e

solde r by brin gin g thi s li n e stra ight
,
ins ofcurvin g i t as

a t t h e lin e P J D . Cauti on : Whe n hamm e rin g up th e

side s ofbr a n ch join ts with th e bolt
,
be car e ful n ot to in jur e

th e side s H G
,
Fi g . 1 38

,
or bo ttom

,
with th e bo lt, or to

le ave a bur r turn ed bo t tom w ards in to t h e pipe a t K L ,
Fi g . 14 1 .

A ccordin g to the ory a ll br a n ch join ts shoul d be fixed so

tha t the re w il l be an e a sy swe e p for t h e wa te r
,
a nd

,
in de e d

,

i t shoul d b e , whe n possible , a lways put in to pra cti ce ; but
cir cum stan ce s wil l n o t a lways a llow thi s . A l l waste s a nd
bra n che s of so i l-pipe s should e n te r in th is sm an n e r .

Fig . 14 3 shows this kin d ofbra n ch join t in se cti on ,
whi ch

is pre pared a s follows —Work t h e ho le t o th e sh a

of t h e above figur e , i . s .
,
m uch lon ge r than you did for

squar e bran ch . T h e e lon ga te d ho le for this kin d ofbr a n ch
i s ill ustra ted a t A B D E

,
Fi g . 145 . The n ,

take your m a le
an d offe r i t in to i ts pla ce , a nd t o a s n e a r t h e an gle as

can ; whilst in i t s place
,
scr ibe i t to this shape

be given for t h e se ttin g out of this workwhe n w e

In cuttin g th e pipe for la rge bran ch -pipe work, such as

3in . or say 4 in . soil pipe , t h e le ad should be di ffe r e n tly cut ,
whe the r fo r slope or squa r e bra n ches . It is be st don e as

follows Fir st de te rm in e t h e le n gth of th e bran ch a s from
D to E ,

-Fig . 1 38
,
D t o E ,

Figs . 1 4 3 a n d 145, by placin g
th e e nd of your pre par ed m a le pa r t on E D,

or by li n es
struck t o th e an gle an d size oft h e pipe . Havm g t h e le n gth,
take a sm a ll r ed -h ot iron (but he re put a pi ece ofpape r l n
side your pipe t o ca tch th e h o t le ad) a n d bur n th e tw o holes
E D

, Fig . 13 8
,
a n d th e slot C F to about th i s shape ,

le avin g a li ttle a t po in t E D just to turn up a n d appe a r like
tha t a t K Fi g . 1 4 3 , an d a lso like tha t a t D E K, Fi

g
.

N ext r a sp offth e sha rp corn e rs a s shown a t B C
Fig . 1 38

,
the n wi th sha vin gs, &c . , just wa rm th e lead

about t h e hole t o softe n i t , a n d wi th your bolt or dummy
work up t h e side s to t h e shape of tha t sho w n a t B E G ,

Fig .

140
,
or to tha t shown a t B K , Fig . 1 4 1 , or a t K DE ,

Fi g .

1 43
,
or to a ny o the r shape whi ch m ay be de sir ed .
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Whe n le a rn in g t o sha ve so il pipe bra n ch join ts, you
should b e v pa r ticula r to ke ep t h e sha vin g on e a ch side
t o on e equa l '

stan ce
,
a s a t E D

,
Fig . 142, a lso th e e n ds as

a t F D,
Fig . 140, unl ess i t b e for join ts ha vin g gre a t slope s

a s shown a t Fig . 14 3 , whe n K D wi ll be requi re d t o b e
shaved lon ge r than E B .

Som e plum be r s use th e com passe s t o scr ibe th e work true ,
but I shoul d pr e fe r you t o pr actice wi thout this tool, an dby
so doin g you wi l l be sur e to succe e d .

Elbo w o n Kn uckle Jo in t s .

The se join ts a r e a kin d of e lbow '

oin ts m ade by cuttin g th e
pipe on t h e splay

,
as shown a t A B

,
Figs . 197 a nd 199 , a nd

worki n g u th e bottom side
,
som e thi n g lik e tha t shown a t

H E B A
,
F
P
i g . 198

,
t o r e ce ive t h e e n d ofyour bra ss work

,

T h e join t i s the n so iled a n d sha ved sim i la r t o a bra n ch
jo in t, and solde r ed up a s shown a t D in t h e dr awi n gwhi ch
illustr a te s t h e se rvan ts ’ close t (se e Se rvan ts ’ Close ts) ha vin g
Sha rp’

s basin fixe d ove r an (ti - trap, a nd bran ched in to th e
upr ight le ad soil pipe , Fig . 574 .

So lde r ing B r a n c h Jo in t s .

Ifyou r equir e to solde r sm a ll br an ch jo in tswi thout i r on s
,

fix them as a t Fig . 1 3 7, in whi ch yo u wi ll se e a block
,
B

,

pla ce d un de r th e join t (which m ust n o t be t oo high ), th e
o bj e ct be in g to block up th e jo in t so tha t you can wipe cl e a n
r ound th e bo ttom of t h e sam e . N e ithe r m ust i t be t oo l ow ,

but just sufficie n t t o ke e p up t h e he a t . A good he ight for

FIG . 146 .

in .
, gin . an d l in . jo in ts is a pie ce ofwood l in . by gin ” a nd

om 4 in . t o 6in . lon g
,
o r

,
in o the r wo rds

, the bo ttom ofth e
so lde r - lin e , E , Fig . 1 3 7, should b e kept up fr om t h e floor ,

87

&c .
, 3 of a n in ch se e e nd view of Figs . 146 and 1 47 ,

on e a so il-pipe , e othe r a l in . pipe ] ; this wil l
answe r for a lm o st a n y join t . A fte r th i s

,
proce e d

If th e jo in t on t h e floor
,
straddle th e pipe on t h e

Fro . 147 .

F

l n

e nd of th e join t, take th e solde r (tw o of le ad and on e of

) , an d w i th
J
our spla sh-sti ck spla sh a ll roun d t h e t oppa rt

ofyour join t [Fi g . 1 3 7] a t A P ,
a lso r oun d FD ; ke ep a t this

a s fa st a s i t Wi l l
g
han g

J
t og e th e r un til you have shape d t h e

join t
,
o r a s we ll a s you ca n with t h e spl a sh-stick ; th e he a t

m ay be kept up a s be for e di r e cte d by spla shin g a n in ch o r

m or e be yon d th e so il i n g. N ow
,
whe n you ca n fe e l t h e l o t

t o be in a sem i -fluid sta te , take t h e br an ch cloth (which
your m a te h a s m ade h o t ove r t h e solde r ) in your le ft ha n d
a n d wipe a l l r oun d t h e t op pa rt a n d le ft-han d side of th e
join t fr om P t o K, the n r oun d t h e bo ttom a n d ce n tr e pa r t
as a t G ; br in g thi s r oun d to th e l in e F K ; n ext take t h e
cloth l n your r ight ha n d

,
an d a s qui ck a s thought wipe

t h e t op pa rt of th e r ight ha n d side
,
o r r oun d P O K ; the n

J G L
,

p
a lso t h e bottom ,

a n d the n a s a fin i sh wipe down from
K L

,
a n d off a t F . Ifyou work qui ckly, you m ay do i t

without showin g th e ma rks ofyour clo th whe n com in g off.

Shoul d your solde r be r a the r co a rse
,
i t woul d be be st t o

use your se lf to first wipe cle an r oun d t h e top pa rt of your
join t fr om P C K to J G L ,

an d fin ish as you g o down th e
oin t .J
Fi g . 142 . This di a gram shows th e jo in t fin i shed

, but
out 111 ha lf a t t h e solde r B G ,

a s a lso th e bottom par t of th e
pipe . Thi s is a s th e solde r shoul d b e whe n fin i shed

,
5. e .

,

e ve n in th i ckn e ss
,
a n d stron ge st acr oss t h e join t a t B .

Fig . 146
,
shows t h e e n d view e le va ti on of th e jo in t an d

th e solde r on th e side s tha t i s
,
true a n d r oun d whe r e th e

stre ngth 1s r equi r e d . It a lso shows t h e blockin g up of sam e

r e ady for Wipin g.

Fig . 147 ill ust r a te s a so il pipe br a n ch join t pa cke d r e ady
for Wipin g ove r aga in . This m e thod of pa ckin g 1s som e

W ha t di ffe re n t t o tha t shown a t Fi g . 14 6
,
in a sm uch a s in the

Fig . 147, B B illustr a te s tw o br icks w i th ape r , H H ,

Whi ch is for t h e purpose of ca tchin g or pac
'

n g , up th e
solde r

,
kee pin g i t Wi thin half a n in ch or so of t h e join t .

T he pape r should be tucke d close to t h e le ad t o pr even t th e
so lde r run n in g away .

L e t us aga in e xam i n e Fi g . 143 . Thi s 1s a jo in t m ade on
th e slope . Wh e n Wiping i t spla sh o n t h e solde r a s you did
Fig . 1 3 7 ; but Whe n W ipi n g, fir st shape th e ba ck pa r t

y
fr om P

t o D
,
Fig . 14 3 . When t h e pipe s li e a t such a n an gle tha t you

ca nn ot g e t th e fin ge rs a nd cloth be twe e n them
,
wr ap a

pi e ce of fustia n or o ld cloth r oun d a sm a l l r oun d stick
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(kn own as a cloth st ick, ca t’s w, solde r m e g , .

a

sui table size for go in g be twe e n 9 pipe s a n d W i pi n g thi s
ar t the n fin ish th e t w o side s an d com e off from F t o B ,

ke epi n g thi s r oun ded as shown by th e dotted lin e s .

cour se , th e side s of thi s join t should appe ar like those i n

Figs. 142, 146, and 147 .

Wiping B ra nc h Jo in t s—Ho r iz o n t a l int o Upr ig h t .

Fig . 148 . Thi s join t ca n be m ade b a n e xpe r t workm an

in i ts place , but th r e e - four ths of e plum be rs cut th e

upright pipe in orde r t o be n d i t , so tha t they m ay m ake i t
on i ts back . It

,
howe ve r , shoul d be m ade as follows

H a vin g prepa re d th e join ts as othe r bra n ch join ts, fix th e
collar

,
or boar d blocks, a s shown a t H K,

about 1%in .

be l ow th e shavin g lin e , the n splash your solde r we ll up th e
so ilin g a n d pr epa re d par t of th e join t, g e t your solde r

o

t o

th e usual workin g poin t, and then with a warm cloth W i pe

Fm . 148 .

from about m idway on t h e o the r side of th e join t, an d up
ove r th e t op L F to about E G C

,
takin g ca r e to ke e p i t

roun d ; pla ce your han d un de r th e bra n ch a n d work th e
join t fr om whe r e you be gan ,

r oun d th e bo ttom a n d up t oC G E
,
a n d off a t E . T h e ar t of w ipin g this

,
a s a ll othe r

join ts
, is quickness without we akn e ss of th e n e rve s . T ry

on e or tw o by w ay of pr a cti ce
,
a n d you ar e sur e to w in .

Wh e re th e pipe will rm i t
,
th e sam e ma y be be n t back

out of th e pe rpe ndi c r lin e
,
an d thus th e br a n ch join t

can b e m ade a t fi r st m uch e a si e r than whe n qui te upr ight .
I give thi s hin t to those w h o ha ve de cla r ed i t t o be

impossible to br a n ch a hor izon ta l pipe in to a pe rpendi cul ar
on e . M a n y good plum be r s wipe the ir join ts without shi ft
in g the ir cloth fr om on e ha n d to th e othe r

,
but I a t tim e s

pr e fe r t o use both han ds
,
a lso t w o or m or e ways of doin g

diffe re n t work, ofwhi ch th e above is a n e xam ple wi th i ts
advan tage s .

Ta ft a nd B lo ck -Jo in t s—T h e T a it .

T h e taft i s a fte r th e style of th e coppe r bi t -join t
, so far

as r egards i t s shape , but is m ade w i th co a rse in ste ad offi n e
solde r . The se jo in ts m ay be m ade by th e un ski lled work

m an ; in fact, som e plum be rs ca ll them th e “ duffe r s’
join ts,” a nd

,
in a m e a sur e they m ay be r ight ; but , n ev e r

th e l e ss, tha t doe s n ot a lte r th e qua lity of th e jo in t
, a nd I

must te ll the se face ti ous on e s w h o choose to dub them by
tha t ignom in ious ti tle , tha t, whe n pr ope rly m ade

,
they a r e

a s stron g as th e plum bers’ join ts
,
ofte n m ade by those w h o

run them down . I have used them in we ll work whe n
wipin g th e le n gths on th e sta ge s

,
an d have a lways foun d

them t o answe r e very pur pose . L e t us e xamin e this
join t.
Fig . 149 shows in se ction th e gen e ra l shape th i s join t is

Fro . 1 50. Fm . 149 .

m ad e . T h e fla n ge d pa rt E
,
is fir st Ope n ed with '

th e tur n
pin t o th e de sir ed width

,
then t h e oute r edge is worked

ba ck wi th th e m a lle t or othe rwise , to th e shape shown a t

E E
,
a nd ofte n a s a t K E ,

Fig . 1 50
,
which is ve ry thin a t

i ts edge , but whi ch m ay be thicke n ed by be a tin g th e e dge
of th e le ad from E towards J .

Whe n Ope n in g t h e pipe
,
a s a t Fi g . 149, do i t ste a dily a nd

slowly, usin g ple n ty of wa te r on th e tum -
pin ; be sur e t o

on ly dr ive th e tur n -
pin very gradua lly ; by adoptin g this

pr e cauti on , you m ay wi th your m a lle t
,
&c . ,

a s be fore
spoke n of

,
thi cke n your pipe just a s you ple a se , but i t

is n o t a lways n e ce ssa ry
,
as th e so lde r run s down and un i te s

t h e e n ds or side s of t h e pipe s a t the se in te rse ctin g po in ts,
the r eby causin g them t o be com e on e so lid ma ss of m et a l .
H e r e

, of cour se
, th e pipe m ust b e cle an ed we ll down

in to t h e jo in t
,
but shoul d the r e be t h e slighte st obj e ction

i

f
) this po in t

,
then g o t o work a nd m ake th e jo in t a s a t

i 150.

e r e t h e fla n ge m ay be kn ocked ove r to as thi ck a ga in
a s th e pipe , a n d th e spigot e nd

,
o r B

,
n ot a llowed t o e n te r

qui te so far as tha t a t Fig . 1 49 . T h e pr epar in g of thi s w e

pre se n t l e t stan d ove r ; but , a t any r a te
,
le t i t

fi t w e l l n ext to th e solde ri n g.

H e r e is a ve ry g re a t a dvan tage ga in ed ; for , in th e fir st
pla c e , n ot m or e than a qua r ter of th e solde r is r equir ed
about th e actua l jo in t t o obtai n th e sam e stre n gth , which I,
a s an e n gin e e r a n d lum be r

,
t o the r wi th som e of th e ve ry

be st author i ti es of e day, on e str e n gth of le ad pipe s
,

&c . , say tha t i t is a s stron g a s any o the r par t of th e pipe r
in fact

,
when te sti n g this jo in t, n o t on e bur st wi thin l fi n s .

of th e join t . T h e pipe s use d for

é
in fr om N o . 1 4 t o 30.

N o . 22 to 42 .

l in . N o . 30t o 60.

l i in . N o . 42 to 52 .

1 in . N o . 48 t o 84 .

2in N o . 96 .

4 in i 7lb . to 1z1b . to th e foo t m ade .
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T he r e we r e from 40to 50join ts m ade by myse lf, sim ply
a s a te st of e co n om y
The r e i s a lso a n othe r advan ta ge a t t a ch ed to usin g th e ta ft

join t
,
viz . .:

g
ou ca n em ploy a lm ost a n yt hin g in t h e w ay of

so lde r , or , you like , can, wi th po t a nd m el ted lea d, burn
t h e join t with le ad as follows : P la ce a sm a ll w ad of

blottin g pa pe r a t about A (or a pi ece of r a g ti ed t o th e e nd
of a pie ce of st r in g

,
th r e aded thr ough th e pi s) , an d fill

up th e pipe with san d ; the n pre pa r e th e e n d oi
m

B
,
pla ce i t

in a s shown ,
and sen d som e m ore san d down this pipe t o

about B or say 3 in . up above th e join t ; you can g e t i t so lid
b le ttin g thr ough a fe w shots just t o r am th e sa n d down .

e x t fix a colla r r oun d th e pipe A ,
a n d bank i t up wi th

san d t o about B ; the n ,
by fir st w r appin g a little piec e of

she e t le ad roun d th e edge of t h e fla n ge t o th e de sir ed
he ight of th e jo in t, you can with sa n d bank up t h e oute r
pa r t of th e she e t le ad a n d mm your join t as follows : Take
a ladle ful ofn e a r ly r ed-h ot le ad a nd ke e p pour in g i t r oun d
th e join t un ti l th e pipe a nd le ad a r e thoroughly am al ga
m a te d ; have a sm all stick to push in to t h e h ot le ad, t o t ry
if i t is qui te solid . Your jo in t i s n ow bur n e d toge the r .

Cauti on .
—Tak e ca r e tha t your pipe s a r e thoroughly fixed

indepe n de n t of e ach o the r , or they will pa rt i n th e burn in g .

For c e th e sa n d out wi th a force -pum p, or a s be st you can .

I did n ot in te n d to de scr ibe le ad - bur n t join ts he re , but have
don e so t o show tha t a ny kin d of solde r

,
or e ve n lead, can

be used t o the se jo in ts .

Fla n g e Ta ft Jo in t s .

Fig . 15 1 . The se join ts, in shape , ar e e xactly th e sam e

a s th e ta ft-join t, th e diffe r en ce be in g tha t th e join t i s m ade
on a kin d

1
of base

,
with a flan ge of le ad be low,

as a t

C E
,
and wi th th e floor boards, or in ciste rns, r oof

Fm . 151 .

th e stage s in de e p we lls [se e Wood Stage and C lip
B lock i n m P um pWork

,
a lso fixin g J ack Pum ps] , &c . ,

a s

shown a t
,
Fi g .

p
151 . the re i s a lso use d by som e plum be rs

a fla n ged pi e ce of lea d, as shown a t C ; this i s for t h e pur
pose of e xte n din g th e size of th e join t, an d to sa ve tur n in g
t h e e nd of t h e pipe so far back ; i t a lso re ve n ts th e solde r
run n in g through t h e boa rds, shoul d y b e cracked or

o the rwise bad.

g
T h e se flan ge s a re or should be always fix ed

e ve r th e stages in we lls (al so see block j oin ts,Fig s. 149 and

St a g e o r B lo c k Jo in t s .

Fig . 152 1s a kin d of ta ft join t whi ch ve much re sem

ble s flan ge join ts, e xceptin g tha t th e fla n ge is fi rst worked
or kn ocked in to th e hollowe d block

,
a s a t L G H ,

an d sha ved ;
the n th e e nd ofth e pipe is shaved fr om E t o L

,
an d pushed

up thr ough th e pre par e d fla n ge . Take th e tur n -
pin ,

an d

ope n thi s e n d
,
be in g ca r e ful n o t t o dri ve th e le a d t oo ha rd

a gai n st th e fla n ge to cut th e le a d wi th th e woodwork .

Sha ve th e in side . N ow pre par e th e pipe B ,
a n d b e sur e

tha t your sha vin g i s lon g e n ough
,
a s those n ot a cqua in te d

wi th this jo in t are apt t o be de ce ived about it s prope r
le n gth . A ll be in g r e ady

,
pr oc e e d t o solde r your join t in

th e followin g m an n e r :

Take a ladl e ful of good h o t solde r , an d spla sh i t on a s

qui ckly a s you possibly ca n ,
to g e t up t h e he a t , w i e t h e

jo in t by takin g
.

on e good swe e p r oun d wi th th e le ft an d
,

take th e clo th in your r ight han d
,
an d be gin whe re you

be gan wi th th e le ft
,
a n d wi th a n othe r good swe e p, com e

roun d t o whe r e you last le ft off; the n fr om th e t op of th e

so lde r brin g theypo in t pa r t of th e cloth to th e sam e lin e as

th e oth e r pa rt of t h e join t a n d off. Or
,
if you can , g e t

your join t with on e han d
,
wipe a ll r oun d a t on ce wi th

out lifti ’n g your cloth , a nd fin ish as above . P ar t your
surplus so lde r

,
and pick i t up r e ady for an othe r join t.

FIG . 1 52.

I m ay he re m en tion tha t whe n m akin g the se join ts you
shouldZnake sur e tha t they ar e pr oper ly tinn ed, whi ch of

cour se is don e by ge ttin g th e join t in to a tho roughl y flui d
con diti on be for e a ttemptin g t o wipe i t . Se e tha t n o

dust or dir t h as falle n in to th e jo in t be for e th e solde r is
applied .

P lum b e r ’

s Jo in t M a k ing w it h L a mp.

T h e followin g is a m e thod of m akin g join ts without a
po t , ladl e , or ir on s . It i s illustr a te d a t Fig . 1 53 .

You se e tha t P P ,
is th e fixedpipe , which m ay be e ither

upr ight or hor izon tal ; J th e oin t
,
sha ped, F th e flam e of

a lam p lm ow n a s C o tton an d oh n son
’
3 spir i t lam p . This

lam p is m ade as follows . B is a sm all pbo il e r ha l f fi l led
wi th m e thylate d spir it, un de r which i s a sm a ll lam p

,
whi ch

m a guls tad by tur n in g th e whe e l A , Fig . 1 53 .

ff th e t op
gul a

pm of th e bo ile r a tube i s ta ke n down th e
b ack of th e lam p, a nd i ts po in t be n t to form a blow-pipe .

T h e lamp be in g li t un de r th e bo il e r soon cause s th e spiri t
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to bo il , thus gen e ra tin g a ve ry inflamm able g as, whi ch, on
be in g checke d a t th e e n d of tube

,
rushe s out r api dly, and

on be in g he ld aga in st th e or a pie ce of solde r W i l l
T h e w ay t o m ake join t is a s follows : Take

FIG . 1 53 .

som e plum be r ’s solde r
,
run in to a lon g str ip , say 12 t o

I5in . lon g
, gin . thi ck, l in . wide . Hold th e lam p again st

t h e join t an d g e t i t h o t e n ough t o m e lt th e solde r , whi ch ,
of course i s don e by puttin g t h e solde r on in sm a ll por tion s .

Ke ep a t thi s con sta n tly un til you have suffici e n t on . You

can a lm ost shape t h e jo in t with this str ip of solde r . H a v

in g a ll th e solde r on you r equir e
,
ke e p your he a t up by

twistin g or tur n in g your lam p r oun d th e jo in t, the n take a

cloth an d m ake your jo in t in t h e usua l w ay .

P a tc h e s o r R e pa ir in g L e a de n P ipe s .

Fr ost B ursts
,
a nd C ause Exp la ine d.

Fig . 1 54 illustr a te s th e pipe spli t ope n by th e frost .
Eve ry plum be r should kn ow tha t wa te r e xpands fr om
3 9 °2

°
F un til i t r e a che s bo ilin g po in t ; the r e for e , wa te r is a t

i t s gre a te st de n si ty a t 3 9 2
°
F

,
a n d i t expa n ds in fa llin g to

3 2
°
F
,
t h e ac tua l am oun t of e xpa n sion be in g about '0001269

of i t s volum e a t T h e wa te r w ill the n r em a in a t

a nd will gr adua lly sol idi fy
,
un til t h e whole of th e la te n t

he a t (14 3 un i t s) is extr a cted
,
whe n w e have ice a t 32

°
F

t h e wa te r havin g expa n ded 9 pe r ce n t . dur in g solidifica ti on .

B e low this tem pe r a tur e th e i c e co n tr a c ts in volum e , i ts co

e ffi cie n t of co n tr a c tion be in g about 00006? fo r e ve ry 1°F .

through which th e te m pe r a tur e i s lowe r ed . N ow
,
thi s

be in g th e fa ct
,
suppose th e pipe above

,
whi ch is dr awn

from full siz e
,
to b e of le ad

,
t h e w hole a t

,
say 30° F

,

t h e outside of t h e ice h as swe lled th e pipe , a n d a t

thi s po in t th e outside of th e i ce br e aks a n d a llows t h e
wa te ry pa r t t o a ga in g e t t o t h e le ad . This a ga i n
swells as be for e

,
a n d so on

,
un til th e r e i s a la rg e bur st,

snfli cie n t ly la rg e to a llow for t h e e xpan sion as a t A

B E F
,
Fig . 154 . T h e so fte r pa rt of th e ice

,
if I m ay he r e

use thi s te rm
,
which str ictly spe akin g is in accur a te , w i llflow

towa rds this ope n in g
,
a n d thi s accoun ts for t h e prodigi ous

size of t h e bur st, A B E F . It is n ot a t a l l un comm on to

se e a fi n . le ad pipe wi th an open in g 4 in . or 5in . lon g
,
a n d

sufli cie n t ly la rge t o take in a good sized m arble . A br ass
globe

,
l in . in di am e te r

,
w as fil led with wa te r

,
whi ch w a s

a fte rwards fr oze n ,
whe n i t bur st . T h e pr e ssur e r equir ed

for this purpose w a s e stim ate d a t n o t le ss than 27 ,27o1b t o

FIG . 1 55. Fm . 1 54 .

FIG . 156 .

th e squar e in ch . This will gi ve you an ide a that n o
pipe s w i ll wi thsta n d t h e a ction of fr ost . T o re pa ir a

bur st in a le ade n pipe , fir st se e tha t a ll t h e wa te r i s out of

t h e pipe a n d qui te dry . Take a sm a ll hamm e r
,
&c . ,

a n d close in th e side s E F
,
Fig . 154 , a n d in such a

m an n e r tha t t h e pipe wil l appe a r r ight. N e xt so il i t a ll

roun d
,
a n d say 4 in . a bove a n d be low t h e sli t, but for la rge

pipe s you m ay so il i t a s shown i n ste ad of a ll r oun d ; n ow
shave i t

,

“ touch it
,

”
a nd W i th a spla sh - stick spla sh on

suffi cie n t m e ta l t o g e t up a good he a t . Aft e rwar ds wipe
t h e pa tch a s shown a t SOL DER ED P A T C H

,
Fig . 1 55 . B y

pa tchin g th e pipe thus you sa ve putti n g in a n e w le n gth of

pipe a n d on e jo in t . T h e work, if th e pipe is good, wil l b e
a s soun d a s Wipin g in a n e w pie ce , though, pe rhaps, i t do e s
n o t appe a r so ag r e e a ble t o t h e eye of m ost plum be r s . A t

a ny ra te
,
i t is n o t a qua r te r th e e xpe n se of cuttin g a n d

puttin g in a n e w pie ce . Fi g . 156 i s a se ction of Fig . 155

a t E F
,
showin g tha t th e pipe is equally as strong as th e

le ad pipe
,
ifpr ope r ly r epa ir ed .
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whi ch in sto rm y we a the r would be th e cause of th e wa te r
g e ttin g th r ough th e dr ip . A ga in

,
i t m ay be tha t t h e pa tch

is t o be m ade on a fla t
,
whe re pe ople ha ve t o wa lk about, o r

o n th e top of a b aywin dow havin g casem e n t sashe s ope n in
g-o u to i ts t op. In these pla ce s t h e pa tch m ust be fla t an

qui te le ve l, which is don e as fo llows : P ull up your lead
a t th e cr ack a n d sin k th e boa rds down t o

,
say, gin , a s

s hown a t W A 4
,
Fig . 158 ; then pla ce a pie ce of l ead

FIG . 1 58 .

un de rn e a th th e t op lea d, shave it , an d n a il i t ;
'

W ipe i t qui te le ve l, whi ch m ay b e don e wi th th e solde r cloth
o r by th e use of a solde r stick a s shown a t Fig . 159 .

Pm . 159.

So lde r St ick fo r A ng le s , e t c .

T h e side E D is th e edg e , whi ch shoul d be il in . in thick
11688 , but a li ttle roun ded . T h e size of this stick is about

2§in . fr om D to A
, an d about 4 ih . from D to E . You wi l l

a t on ce se e th a t, should you be solde r in g in an a n gle of
,

say, a tr ough gutte r , tha t i t is e a sy t o (wi th thi s st i ck)
cle ar t h e so lde r away qui te le ve l

,
and wi thout t h e le ast

trouble ; you ca n a lso pe r ce ive tha t with this stick ou

str ike th e m e ta l from 2 to 3
,
Fig . 1 58, pe rfe ctly flush

Kille d Spir it s .

[A lso see T inn ing th e B i ts]

Take som e spir i ts of sa lts (o the rwise kn own a s hydr o
chlor ic a cid, mur ia ti c ac id

,
hydr oge n chlor ide , HC l ) , in a

t, a n d put a s much she e t-zin c in i t a s th e spir i t willg al h

disso v e z on have then obta in ed chl oride of z in c Zn C l )
o r KIL LE

y
l) SP IR ITS .

(Caution , whe n m akin g Kill ed Spirits. )

S pi r it
-B rus h .

You ca n m ake this by cuttin g a few bri stle s out of a

broom or brush, push them in to a short pi e ce ofcom po tube
,

say, ,i n ”
a n d hamm e r up th e e n d to hold th e bristle s ; n ext

cut th e e n ds of t h e bri stle to about gin . lon g
,
and t h e brush

is re ady for use .

So ld e r in g Iro n t o L e a d .

A li ttle ca r e i s requi r e d when m a kin g thi s
,
a s th e acid is

decom pose d and is spr e ad about by th e di scha rged hydroge n
,

a n d wil l rust an ythin g m ade of ir on or ste e l
,
such as too ls

,

&c . Sal amm oni a c di ssolve d in wa te r will an swe r th e pur
po se of th e chl or ide of zin c

,
e spe ci ally for ca st ir on .

H avin g th e killed spir i ts
,
a s i t i s som e tim e s ca lle d

,
re ad

fi l e th e e n d ofyour ir on o r b i t , a n d plun ge thi s par t in to t e

spir i ts, then touch your dipped e n d with som e fi n e so lde r ,
a n d dip i t aga in an d aga in in to t h e spir i ts un til you have a

goo d tin n ed face upon your iron , &c . ; n ext you r equi re a

Suppo se you wa n t t o m ake a jo in t r oun d a lea d and iron
pipe . Fir st fi l e t h e e n d of your ir on pipe a s far up a s you

w oul d sha ve i t if i t we r e le ad ,
a n d be sur e t o fi l e i t qui te

br ight a n d fr e e from gr ea se , a s be fore m e n tion ed ; he a t
your solde r in g-i ron ; then ,

wi th your spir it-brush , pa in t
th e pre pa r ed e n d ofyour iron wi th t h e above kil le d spir i ts
of sa lts, and with your b it rub ove r th e pipe leuty of fi n e

solde r
,
un t il t h e pipe i s prope rly tin n e d, n o t org e t t in g t o

use ple n ty of spiri ts if you have n o kill ed spir i ts you can

t in brass or i ro n w ith composi t e can dl e in ste ad of spir i ts ;this don e you can put your join t to ge the r , a n d W i pe i n th e

usua l m a n n e r .
Caution .

—Do n ot put t oo m uch he a t on
your i ron pipe , e ithe r whe n tinn in g or m akin g th e join t, or
t h e so lde r wi ll n o t take or stan d . Shoul d

.
you b e W i thout

t h e coppe r b i t , and wa n t t o tin th e iron ipe
.

, you m ay do

so by fir st pa in tin g th e e n d with t h e ki lle spi r i ts of sa lts,
a n d the n ,

by dippin g i t in to th e solde r pot but be careful
tha t th e m e ta l is n o t too h ot , n or to ha ve too m uch spm t s

on t h e pipe a t on e tim e , wh i ch would cause t h e m e ta l t o
splutte r about. B rass-work m ay al so be

O

t i n n ed i n thi s
m a n n e r

,
but do n o t m ake a pr a ctice of thi s, because , by

dippin g th e br a ss, which is com pose d of tw o par ts coppe r
a n d on e par t zin c , t h e zin c i s, e spe ci a lly if th e m e tal i s
ve ry h ot , apt t o g e t in to th e solder , a n d W i ll cause i t to

wo rk shor t
,
as though t h e m e tal we re bur n t. [Se e Solde r

C le anin g ] .
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Elbo w s o r T h ro a t e d B e nd s .

T o give you an ide a Wha t th e be n d is l ike , se e th e fin ished
on e a t A D F B

,
Fi g . 1 70. T h e ill ustra tion s will e x

pla in th e m a rki n g out
,
a s I have gi ve n on e to sui t e ve ry k in d

of e lbow
,
an d th e di ffe r e n t m e thods of takin g th e a n gle s for

t h e sam e .

Som e tim e s i t wi ll sui t th e pla ce a nd plum be r be st t o m ake
e lbows for r a in wa te r soil pipe s, &c .

First pr oce ed t o take your be ve l, whi ch is don e wi th a n

o rdi na ry la rge wooden be ve l, a n d a s a t 2 U,
Fig . 166 , take

sam e
,
a n d on th e flo or str ike tw o pa r a lle l lin e s to r e pre se n t

t h e pipe as a t A B I G ,
Fi g . 1 69 . The n t w o m ore pa r a lle l

lin e s to r epr e se n t t h e a n gle a s a t E F , a nd C D ,
Fi g . 169 .

Fig . 1 60shows t h e m an n e r of cuttin g th e pipe , whi ch if out
prope rly r e qui r e s ca r e . Fi g . 1 6 1 shows a plum be r ’

s m i t r e

block for cutt in g the se e lbows . A A ,
B B a r e t h e be ve ls,

wh ich r equir e gr e a t ca r e in se ttin g out th e m e thod of cut
tin g out will b e un de r stood a fte r in spe ctin g t h e followin g
figure s

,
m o re e spe cia lly Figs . 166

,
1 68 , a n d 169 . Fi r st,

l e t us suppo se th e so i l pipe t o be se am ed up or drawn pipe ,

FIG . 160.

i f so
,
pla ce t h e se am on on e side , a s i t w ill be m ore out of

t h e w ay whe n solde r in g, &c .

T h e bo ttom of th e be ve l cut must n ot g o w i th in on e inch of

th e bo ttom of th e box . T h e on e side A C should b e cut

gm . pas t t h e othe r
,
a s a t D , so a s t o form t h e l ap whe n cut

tin g t h e pipe . A t t h e le tte r E , Fig . 1 6 1 , is a n othe r cut
,

c a lle d a squa r e cut ; thi s is fo r th e pur pose ofm akin g sur e

whe n cuttin g so il pipe tha t i t sha ll be cut off squa re . Of

c our se thi s cut i s put a t r ight a n gle s wi th th e box
,
and

truly upr ight . F G H a r e pie ce s of bo a rd n a ile d on t o

ste a dy th e side s . Th is box is ve ry ha n dy whe n prope r ly
m ade , as if out t o th e usua l a n gle i t wi ll sui t a ny ordin a ry
outgo e lbow ,

a s th e a n gle t o th e tr ap can b e adjuste d whe n
wipin g on t h e tr ap .

T h e m ode of cuttin g e lbows is ve ry sim ple afte r i t h as

FIG . 161 .

be e n worke d out . If you wa n t a 4 in . squa re e lbow
, as at

1 64
,
m ark th e pipe a l l roun d a s a t C D

,
Fig . 1 62 .

A N D B ENDS.

Fro . 162 .

just whe r e th e ce n tr e of th e thr oa t C an d th e ba ck
of t h e e lbow D a re t o com e . The n m a rk off e a ch w ay a s a t

E
,
F

,
th e dis ta n ce lin e s or t h e di am e te r fr om C D of t h e

pipe (N ot ice
,
thi s is for a squa r e e lbow) , a n d dr aw t h e dotte d

lin e s G
,
H

,
takin g ca r e t o le ave about gin . for a l ap, a s .

shown a t th e e nd of th e do tte d lin e H , an d a lso a t A ,

Fig . 163 .

Take t h e saw (a pan e l sa w is be st for soil pi s and

ge n e r a l sh0p work ; th e te e th are just t h e size or lea d
cuttin g) , a n d cut t h e pi e ce out a s a t Figs . 1 60 a n d 163 .

A gai n
, be ca re ful t o out A a little de e pe r or lon ge r tha n B ,

a s shown a t I Fig . 160. N ow take t h e dumm y a n d work
up th e fema le out A ,

a s a t Fi g . 163 , for th e m a le cut B t o

FIG . 163

e n te r . A lso see se ction a t A B
,
Fig . 1 65, whi ch i llustr a te s

th e w ay th e l ap shoul d run whe n t h e pi
p
e is fi xed . The n

so il t o th e lin e s (about 5in . e a ch w ay) K,
Fi g . 1 63

, a n d

i t t o th e li n e s L ,
M, so a s to m ake th e join t look about

t h e e lbow is pul led up ; n ext ul l th e

up a s a t Fi g . 164 (but do n o t pul l i t up be ore you

FIG . 164 .

a re sur e tha t i t wil l fit, be cause if you be nd th e back le ad
t w o or thr e e tim e s

, you will b e apt t o br e ak thi s back le ad ,

so tha t on ce pul lin g up should suffi ce ) . Cl ose th e sides a n d
kn ock th e co rn e r s r oun d, a s a lso shown a t O the n wi th a

p
i e ce of str in g

,
t i e a s a t N

,
a n d i t is r e a dy for so lde r in g .

n st e ad of str in g, you m ay use a st r ap of le ad n a iled on a

stick to sti ffe n i t , or you can bur n th e le ad so a s t o ke e p i t
ste ady whil st solde r in g, whi ch is don e a s follows P la ce
th e le ad pipe upon tw o pie ce s ofqua rte r in g

, &c . , o r on your
so il pipe blocks l e t it s othe r e nd stan d up as a t Fig . 164 ;
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n ow spla sh th e m e ta l a ll r oun d your join t un ti l you have
g o t up a

good he a t an dwi th a sui table clo th (on e about 3 in .

by 2§in . squar e Wipe from 0towar ds th e thr oa t, the n l e t
t h e m a te turn e pipe a n d Wipe th e othe r side : th e j o in t
should appe a r a s tha t shown a t B ,

Fi g . 1 70. A fte r this
wi th your dumm y, kn ock t h e thr oa t le ad down fla t a s a t

B 165, and th e e lbow is finished . Som e plum be rs wipe

FIG . 165 .

o n ly on e side of is conside re d
ve ry slow work . thi s is don e you m ay
side

,
swab i t and tur n i t , then Wipe th e othe r .

N .B .

—If you wish to le ave much ba ck or un cut le ad, a s
a t 0

,
Fig . 164 , you m ust cut your lin e s G H ,

Fig . 1 62,

a cco cr ly (a li ttle shorte r ) . Of cour se th e corn e rs a r e

ge n tly roun ded a fte r you have shaved, an d th e

pul led up

FIG . 166

.

If you w an t t o make a n e asy e lbow
,

a s shown a t

Fi g . 1 66, you must cut a ccordin gly a s follows .

’

T h is

me th od a lso sui ts e ve ry kind of e lbow . Take your dim e ns ion s

a t
.

Fi g . 1 66
,
whi ch repr e sen ts a 4in . so cke t pipe . P l l in .

joi st ; from Q to R is l ft . 4 in . ,
ca lled t h e floo r lin e . Thi s

i s al l tha t is wan te d in this ca se , but for close ts w e take th e

FIG . 167.

le ngth offloo r -lin e fr om wal l to th e ce n tr e of th e pipe J .

N ow se t th e work out (ge n e ra lly on t h e floo r ) full size , fir stdraw
.

th e floo r lin e R Q, the n t h e ce ili n g lin e . the n th e
w all li n e R U , then t h e pipe lin e s 2 Q U,

&c . N e xt r e fe r
to Fi gs . 1 68 an d 1 69 . H e r e th e lin e E F

,
Fi g . 169, repr e
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se n ts t h e lin e 2, Fig . 166
,
a nd D C , Fi o

'

. 1 69
,
r e r e sen ts

t h e lin e Q,
Fig . 166 , an d so on . N ow yoli r equi r e 50kn ow

whe r e t o cut t h e throa t of th e pipe , in o rde r tha t th e e lbow
m ay a fte rwa rds com e up t o th e de sir e d a n gle a t th e fir st
pul l for th e dista n ce of t h e cut r e fe r t o I F a n d F G

,
Fig .

169 . This is obtain ed by sim ply puttin g a squa r e a cro ss

t h e pipe lin e s as a t G D
,
so tha t th e lin e G D m ay com e to

FIG . 168 .

FIG . 1 70.
FIG . 109.

t h e la tte r purpose , t h e pipe should have a s much fall a s
possible

,
though actua lly e lbows should n ot b e use d in

clo se t-wo rk
,
un le ss it is fr om a n e a rly hor izon tal t o a ve r ti

ca l so il-pipe , such a s woul d occur fr om t h e outle t of a tra p
t o t h e br a n ch jo in t, o r to t h e down pipe or ve rtica l so il
pipe . In thi s in sta n ce you will pe rce ive tha t th e e lbow will
work equa lly we ll as th e be n d, be cause th e fa l l is good, an d
t h e so il tum ble s over th e thr oa t of t h e e lbow dir ect in to a

ve rti cal pipe , exa ctly a s though i t we r e sim ply a br a n ch
in to a so il pipe . Wh y n o t , is a que stion for those w h o con

t h e m e e tin g po in t a t t h e throa t of th e e lbow,
as shown a t

D . N ow m e asur e th e di stan ce fr om t h e squar e lin e G t o F
,

or fr om H t o I
,
Fig . 1 68

,
an d tha t di sta n ce m a rked r oun d

t h e pipe , a s a t E F
,
Fi g . 1 62

,
wil l b e th e cuttin g po in t

a cr oss th e in te n de d thr oa ted pa rt ,
as shown a t A B C , Fi g .

1 67 , whe n th e e lbow m ay b e so iled
,
shaved

,
a nd solde r e d

as be for e dir ec te d .

The se e lbows a r e fr eque n tly m ade t o save t h e expe n se of

prope r be n ds . They a r e e xce edin gly use ful fo r r a inwa te r
work, though often used for close t-work . Whe n used for
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dem n them . Som e plum be r s work th e thr oa ted pa rt of

t h e be n d t o a r oun ded shape
,
in orde r tha t n othi n m ay

hi gi
e on th e sha rp pa rt of t h e thr oa t whe n pa ssi n g
e r le ve l

,
whe n a sca n ty supply of wa te r i s la id on

In

to
t h e close t appa r a tus

,
but thi s a ccum ula ti on of soi l an d

pape r is n o t a t a ll like ly t o take pla ce in we ll-arr an ge d
work, an y m or e than i t woul d we r e i t a br an ch jo in t .
B ra ss caps an d scr ews a r e som e tim e s solde r ed on

,
say a t

F, Fig . 1 70, in orde r to cle an out th e pipe s, but such work
i s usua lly laughed a t .

B e n ds .

The r e ar e m a ny m e thods of m a lu'

n g le ad be n ds , som e

with dumm i e s
,
o the rs wi th bo lts

,
bobbins , &c .

,
othe rs for

pr e ssin g th e le ad in to t h e sh ape of t h e be n d requir ed, o the rs
out th e be n ds on t h e ba ck

,
whi lst o the rs cut them on th e

thr o a t , an d m an y m ak e them by cuttin g them on e a ch side
,

a s a t E g s 1 7 1 an d 1 72 . It will be n e ce ssa ry fo r m e t o

e xpla in a t le n gth som e of th e be st m e thods
,
whi lst those

n o t much pr ac ti sed wil l on ly g e t a fe w words by w ay of
n otice .

B e nd M a k ing .

Ifyou take a pie ce of ordin ary light l fiin . le ad pipe an d

pull or be n d i t sha rp roun d
,
i t wil l cr ipple o r cr in kle a t t h e

“ throa t ” [se e th e la rge r a n d thin n e r
t h e pipe t h e m ore it wil l cr ipple , the r e for e 111 la rge pipe s w e

m ust g o diffe re n tly t o work . Fi g . 1 7 1 shows a le n gth of

dr a w n pipe with t h e solde r un don e a t B
,
n e xt on t h e othe r

Fxo . 1 71 .

side cut th e pipe down t h e cen tr e to sui t th e le n gth of your
be n d

,
a s shown a t A B

,
Fig . 172 . I wil l he re e xplai n th e

the ory ofbe n d m akin g
,
in orde r tha t you wi ll have a be tte r

FIG . 172.

cha n ce to fo llow an d unde rstan d wha t is wr i tten
ve ry impor tan t bran ch of th e , plum bin g t rade .

T h e Th e o ry o f B e nd ing .

Figs. 1 73 and 1 74 will assist in th e de scription . L e t JK
be th e size of your pipe to b e be n t . Draw th e l in e J K ;
di vide ha lf th e cir cumfe r e n ce of thi s pipe . in to

,
say fi ve

par ts
,
a s shown a t 1

,
2
,
3
,
4
,
5 on th e cir cle . N e xt dr aw th e

lin e s JH a nd K N squar e to th e lin e JK ; n ow str ike th e

FIG . 1 73 .

FI G . 1 74 .

lin e H A al so square t o J H ,
a nd a n ywhe r e on th i s lin e as

a t A
,
str ike th e thr o a t lin e , a lso t h e ba ck a s a t H G

,
&c .

Dr aw t h e pa r all e l lin e s V 1
,
W 2

,
X 3

,
&c .

, thr ough t h e

po in ts on th e divide d pa r t of t h e circ le , a n d str ike th e curved
lin e s V L

,
W 0

,
X P

,
Y Q,

aud z R n e xt di vide thi s curve
fr om H to B in to fi ve

,
or a s m a n y pa rts a s you choose

,
a s

show n a t H G F E C B ,
a n d a lso divide on e of the se a s a t

A d
,
a n d dr aw str a ight li n e s from po in t t o po in t a s a t L L ,

00
,
P P

, Q Q ,
R R ; n ext str ik e t h e lin e J "K ”

,
Fi g . 1 74 ,

a n d m e a sur e off from J 1 in Fig . 1 73 , a n d se t thi s di sta n ce
on J 1 Fig . 1 74 ; n ext m e a sur e fr om 1

,
2
,
Fig . 1 73 , an d se t

this off on Fi g . 1 74 , a n d so on un til th e who le i s m a rked off.

Wh e n a ll i s m a rke d off a n d la id dow n a s fr om J to 6
,
Fi g .

174 , con ti n ue fr om 6 t o K
,
whi ch wi l l b e th e e xa ct di stan ce

r oun d th e be n d . Fr om d to E ,
Fig . 1 7 3

,
m e a sur e off th e

di sta n ce of t h e short lin e , a n d pla ce thi s on t h e lin e K J
,

Fi g . 1 74 , a s a t E d a n d
'

d 6 al so m e a sur e offL e
,
Fi g . 1 73 ,

a n d pla ce this on th e lin e L e
,
Fi g . 1 74 , a n d so on un til you

have th e l ot . N ow dr aw th e cur ve d lin e thr ough th e

distan ce o r po in ts R 1 , Q 2 , P 3 , 04 , L 5 , E 6 , a n d this wil l
b e a de ve lopm e n t of on e se ction H G ,

Fig . 1 73 .

N ow
,
se e in g thi s

,
i t is qui te cle a r tha t whe n t h e pipe w as

in a str a ight lin e
,
t h e ba ck a n d thr oa t we re of equa l le n gth

a n d substan ce
,
the re for e th e pi e ce , Fi g . 1 74 , a cross R 1

, w as

th e sam e a s tha t a cr o ss E 6 thi s be in g t h e fact whe n pul li n g
up be n ds, as a t Figs . 1 80 a n d 182

,
th e m ole cul e s of le ad

must be e i the r dr ive n
,
a s i t we r e

,
in to a he ap a t R 1

,figs1 74 (but le ss so a t Q 2 , P 3 , or worked from K to w
E

,
tha t is ifyou a r e n o t t o strai n th e back. For

out ben ds a lso se e Fig . 198 .

Spl it B e nds (con t inued) .

N ow r e turn t o our split be n ds . It wil l be quite a s we ll
if you fir st se t out this be n d on th e be n ch

,
the n you m ay

m e asur e r oun d th e ba ck
,
a s fr om G J K L

,
Fig . 1 72 , t o

obta in th e di sta n ce of t h e cut , whi ch shoul d a lways be 3 in .

o r 4in . lon ge r tha n t h e be n d . You m ay al so in thi s w ay
obta in t h e corr e ct le n gth for th e thr o a t G B 1

,
he r e youwi ll

se e tha t you ha ve a quan tity of le ad t o spa r e
,
i . e .

,
from A

t o E
,
a ll ofwhi ch h as t o be g o t r id of in un cut be n ds . A lso

se e t h e dis tan ce tha t i t is r oun d t h e be n d a t H G F to B ,

Fig . 1 73 , aga in st tha t r oun d t h e thr oa t [a lso se e Fi g . 190
a n d a s pe r do ts wi th t h e compasse s m e asur e fr om G FD
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a l l roun d th e outside ; a fte r this, m e asure fr om th e in side or
thr oa t pa rt fr om I to C an d H ,

an d com ar e th e diffe re n ce .

Som e plum be rs shift th e par ti cle s ofth e e ad from t h e thr o a t
pa rt t o str ai ghte n t h e ba ck, but h ow m a n y ? n o t on e in

twen ty . A ft e r you have cut th e pipe , ope n t h e thr oa t pa rt,
be n d out th e side s

,
an d pull this pa r t r oun d, a li ttle a t a

tim e ,
the n with a dumm y, Fig . 18 1 , work th e in te rn a l

par t of t h e thr o a t outwa rds as shown a t A
,
Fig . 1 82

,

t o as n e ar ly th e shape as you can . G o c ar e fully t o work,
and do n o t a ttem pt to work up th e side s A D B

,
Fig .

172 , un til your thro a t is n ea r ly to th e prope r shape ,
a s a t C D

,
Fi g . 1 7 1 , a fte r whi ch you m ay do so wi th

a sm a ll boxwood dr e sse r or bossin g sti ck . It is n ot

n ece ssa ry to expla in m in ute ly wha t a bossin g or dr e ssin g
stick is, a s they ca n be bought a t a lm ost any le ad m e r cha n t’s,
an d a re illustr a te d a n d e xpla in ed in m y roof work . T h e

dre sse r is shown a t E ,
Fig . 12 ; t h e sti ck is som f

wha t sim ila r
,
t h e on ly diffe r e n ce be in g tha t i t h as a roun ded

face inste ad offla t . Ke e p t h e dumm y up aga in st t h e side s
whe n true in g i t . Ifyou have proce e ded prope r ly with this
thr oa t par t, you wil l n o t r equi r e t o work up t h e sides or

edge s, as in workin g t h e thro a t ba ck, t h e side s wi ll com e

up
-by themse lve s .

' N ext take th e ba ck, pull i t roun d a

li ttle" a t a tim e
,
th e dumm y be in g he ld in side

,
w i th your

dr e sse r work th e t w o edge s a n d side s slowly roun d, a n d t h e
ba ck will follow. N e ve r str ike t h e back fr om t h e un de rside
wi th t h e dumm y . A fte r you have m ade a doze n or t w o you

will be able t o m ake them as fast a s you ple a se , but do n o t

hur ry them a t fir st
,
as t h e gr e a te r pa r t of thi s work is on ly

to be le arn ed by pa ti e n t appli ca tion
,
pe rse ve ra n ce , an d

pra cti ce . Som e plumbe rs whe n ma kin g be n ds use t h e
“ bossin g ma lle t

,

” Fi g . 175, a nd
“ dr e sse r .

”
If th e e dge s

FIG . 175.

should n ot be e ven (w h ich th ey oug h t to be ) , you must rasp
them offwi th th e plum be r ’s ra sp, Figs . 1 76 a n d 1 77,whi ch
show th e fla t an d r oun d side s . This ra sp must n o t b e to o
coarse

, or i t will dr ag t h e le ad ; n or too fi n e
,
or i t will clog

0

F105 . 176 dz 1 77.

up. It should b e a m edium cut
,
an d i t is a ll im portan t

a good workm an tha t h i s r a sp is always kept in good co

di tion , viz . ,
wi th t h e te e th ni ce a nd sha rp

,
as th e work

the n don e with fa cili ty a n d de spa tch . In workin g the se
ben ds I n e ed n o t say tha t you m ust ke e p th e back th e sam e

t hickn e ss as th e side s
,
which is don e by kn ockin g th e le ad

t h e w a y you wa n t i t t o g o ,
but n o t t oo ha rd . A fte r you

n ave worked t h e pipe a n d tr imm ed th e edge s
,

“
soil a nd

sha ve i t , a lso solde r . If th e fore goin g is don e we ll—an d i t
re quir e s pr actice—i t is th e be st w ay of m aking be n ds

,

e spe cia lly if th e se am s a re burn t up inste a d ofbe in g solde r ed,
and n o t ha lf such ha rd work as pullin g up. B e nds a r e

kn own a s
“
e asy be n ds ,” “

sha rp ben ds
,

”
and “

squa re
be n ds .

” Figs. 1 78 and 1 71 ar e dr awn fr om squa re

P i 1 7S i s th e be n d fin ished ; Fi g . 1 79 is a se t off
,

whi o is re a lly on ly a double be n d . T o m ake this you
m ust

1

11

7

11

8

1ke th e be n d
,
Fig . 1 78 , fir st, a nd on ly solde r to B

,

good pipe -be n de r wi ll have h is work whe n fin i shed
t h e bloom of th e le ad r em a in in g

,
an d a s sm ooth as th e

pipe w a s be fore h e touched i t . H e will n ot r equi r e th e
r a sp t o sm ooth up th e edge s .

P ipe B e nd in g w it h o n e S e a m .

Som e plum be rs be n d t h e pipe wi th on ly on e se am ,
which

they pla ce a t th e ba ck of th e be n d
,
but this cla ss ofwork i s

n ot m uch pr a ctise d in L on don . Such be n ds can be m ade
by sli ttin g th e pipe a n d ope n in g th e sam e

,
pul l i t r oun d,

t h e sli t be in g wi de ope n ,
whe n th e thr o a t can be worked

ba ck, or se am ed pa rt gradua lly worked ove r to form t he

j om t .

Un e ve n P ipe s , a lso Ha rd P ipe s .

Sm a l l P ipe B e nd in g .

For sm all pipe s, such a s from a} in . t o 1 in . stout pipe ,
you m ay pull them roun d wi thout trouble or da n ge r ; but
for la rge r sizes, say, from I} in . to 2 in .

, som e little ca re is
n e cessa ry, e ve n 111 stout pipe s .

Pull in g U p Fun n e l o n So il P ipe s .

In L ondon . i t is th e favour ite p lan to m ake be n ds with
out cuttin g them . It is don e wi thout cuttin g or un so ldnr u

B e fore proce edin g to e xpla in th e pull i ng up ofbe n ds, i t
wil l be as we ll t o gi ve you a fe w hin ts re spe ctin g th e

ofpipe for be ndin g
,
A l ways se le ct tha t which i s

t h e softe st, whi ch can be re adily kn own by tappin g i t wi th
t h e knuckle s. If i t h as a r in g i t is sure t o be hard

,
a s pur e

le ad is n ot son orous, the r e fore always se le ct th e le n gths for
be n din g whi ch have th e le a st am oun t of r in g .

B e for e you be gi n be n din g so lid pr e sse d pipe s
,
a s be fore

dir e cte d, a lw ays put th e thi cke st pa rt of your pipe a t th e

back, as th i s pa r t is apt t o be com e stre tched or we ake n ed .

L e ad
,
in a good plum be r ’

s ha n ds , m ay b e twis te d in to e ve ry
con ce ivable shape but

,
as in a ll othe r tr ade s, the re is a

r ight a n d a wr on g w ay of doing e ve rythin g, a n d the re a r e

m a n y di ffe re n t m e thods
,
e a ch havin g a r ight an d wr on g

w ay, whi ch I sha ll de scr ibe . I sha ll be le ased if m y
r e ade rs wil l adopt t h e style m ost sui table for t e ir pa r ticula r
kin d ofwork ; ofcour se

JT

I shall say tha t whi ch is be st for
th e class ofwork r equire d .
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in g them , and is accomplished as
shavings to form th e pillow,

” B
,
Fig . 180, lay i t on th e

Fi g . 1 79.

floor , and t h e pipe , 0, on th e sam e
,
but if seam ed pipe wi th

t h e se am on on e side
,
pla ce th e ba ck of th e pipe on th e

pill ow,
with th e thi ckest pa r t th e le ad a t th e ba ck, i ’

l st

Fi g . 180.

whe re you wan t t o ben d th e ipe . Fix a block as a t E
180, on th e floor , to ke e p e pipe from
som e dry shavin g s han dy, a n d your
1 81 , al so se e F G H I J, Fi g . 1 87,

1a to pull th e h ot shavin gs out when th e le a d is h ot

Fig . 183 .

th e back, with a view to

thicken in g t h e back . H avi n g dummi ed '

out th e thr oa t to
i ts usual r oun dn e ss

,
warm up th e pipe ag ain an d pull up a s

be fore , an d again dumm y out th e den ts . Ke e p a t thi s
un ti l th e be n d is a s far roun d as requi r ed, rem embe rin g n ot
t o pul l it too far a t on e tim e .

Fi g 181 ° B a d M a de B e nds .

e n ough take a short le n gth ofm an dr e l, or a short pi ece of
scaffo ld pole , as shown

, put in to e nd of

t h e pipe , Fig . 180, just sm all th e

T h in M ade B e nds.

T he se can a lways be de te cte d by exam in in g them in the
Fig 182 backs

,
as a t Fi g . 184 . Ta ke a sm a ll dre sse r an d t ap th e pi

pipe , say 9 in c h es ; h avm g e ve rythi ng re ady, t a few round A B D ,
to te st for t h e thi ckn e ss . 8 e

burn in g sha vin gs in to th e throa t of th e be n d i t ha rd en oug h t o just den t i t ; n ext st rike th e back pa rt of
h e a t e n ough on t h e thr oa t of th e le ad to m ake i t th e pipe E, w i th th e same force , and if i t de n ts much m ore

you can j e by s itt in g on i t . Wh en th is h e a t is
a cquir e d, qtififly w i draw th e fi re and l e t th e la boure r
quickly place th e e nd of th e m a n dr e l in to th e pipe , and pul l
th e pipe upwhi le you place a sack

,
or an ythin g e lse co n

ve n i e n t across th e oute r par t of th e thr o a t of th e be nd
,
then

pull th e lip
s up a little

,
just suffi ci e n t to de n t i t across th e

thro a t . ow , wi th a h ot dumm y, dumm y out th e den t as
shown a t Fig . 182 , un ti l i t is r oun d lik e th e othe r pa r t of
th e pipe . Ke e p a t this un til your be n d is m ade , occa sion a lly
turnin g th e pipe on i ts side and holding the pul led up par t
for w a rd, t o pr e ven t i t sprin gin g back, a t th e sam e tim e

wi th a soft dr e sse r gi vin g i t a sha rp blow on th e side
,
tha t

i s
, when th e side s run out as i llustr a te d a t B , Fig . 1 83 .

N ev e r stri ke th e ba ck pa r t of th e le ad from in side wi th th e
dumm y, or i t wil l be m ade thin

,
as a t E

, Fig . 184, but

183 illustr a tes a badl y-m ade b en
com es toge the r a t th e throa t, X,

a n ba ck
,
E ; L is

t h e en l arged secti on ofX E, looki ng a t th e pipe e n dwa ys .

T h e cause of this con tra ct ion is pul lin g th e be n d t oo

quickly
,
a nd t oo much a t a tim e

, wi thout dre ssin g in ’

t h e

side s a t B B ,
as follows : A fte r you have pulled t h e pipe

roun d un til i t just be gins to fla tten , take a so ft dr e sse r
, or

a pi e ce of soft wood, an d a hamm e r , an d tur n th e pi on

i t s side ; then str ike t h e bulge d par t of t h e pipe from B
,

towards E
,
un ti l i t appe a rs r oun d like se ction K . N ow

roun d again a s be fore
,
a n d k e e p working i t

If you fin d tha t i t be comes sm al le r a t t h e
i t out , or if th e pipe is too sm a ll for th e
a lon g bo lt and work th e th roa t par t out
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i t is n ot an equa lly-m ade be n d . A t VW a nd E
,
is

,
t o be

se e n th e effe ct of thi ck a n d thi n ben ds, a lso une ven n ess of

I ha ve se e n som e of th e much-prai se d L on don
m ade in wha t have be e n considered A 1 sh ops,

tha t coul d be easi ly sque e zed toge the r with th e of

th e thum b an d fin ge r . N .B .
—C ar e must be t a 11 n ot to

r educe or e nl arge th e size of th e bore a t th e be n d .

T h e before -de scribe d m e thods of be ndin g pipe s ar e those
gen e r a lly pr actise d

,
an d n o doubt t h e be st kn own ,

but a s

the re are m an y othe r m e thods, I will bri efly describe a fe w
of them he re .

B e nds m a de w it h t h e S n a r l ing Dummy.

Thi s m e thod of m akin g lead be n ds is shown a t Fi g . 185 .

figure shows a dum m y ma de upon a be n t ste e l rod
fixed in to th e be n ch. T h e m e thod of workin g it is by fir st

Fi g . 185 .

pullin g up th e ben d, an d t o g e t out th e den ts, st rike th e
rod of t h e sn ar lin g dumm y

,
a s show n a t A

,
a n d th e r e a cti on

give s a blow w i thin th e be n d
,
thr owin g out th e be n d to any

sha pe r equi r e d. This m e thod of workin g th e dumm y is
a lso take n advan tage of in workin g up embossed vase s, &c.

B e nd ing w it h t h e B o lt .

Som e t im e s, for sm all pipe work, such as fr om I} in . t o
3 in . pipe s, th e cri pple s in t h e thr oa t of th e be n d can be
kn ocked up by pla cin g t h e hollow of th e bolt

,
Fi g . 1 39,

un de r th e thr oa t of th e ben d to r e sem ble th e ha n dle of th e
dum m y a s a t B ,

Fig . 187 , an d strikin g i ts back wi th a sm a ll
hamm e r un ti l t h e cri pple s ar e out ; this is a ve ry han dy
m e thod of ge t tin g ove r t h e job [also se e de scr iption of
Fig .

B e nding w it h Wa t e r .

[L ig h t pipesj
It is a we ll -kn own fact tha t

,
pr a cti ca lly spe aking, for

wa te r is in com pr e ssible
, but m ay be turne d an d

tm ste d about t o any shape , pr ovided i t is in closed in a solid

pull r oun d th e pipe , a t th e sam e tim e dr e ssin g th e m ole
cul e s of le a d from t h e throa t tow ards back

,
whi ch willflow

if rcpe r ly worked .

on can hamm e r away as m uch as you

qui ck about i t , so tha t th e wa te r doe s n o t coo l
co n tr actin g ; in 'fact, you shoul d ope n th e cock n ow

the n
,
a nd recha rge i t t o m ake sur e of this .

S a n d B e nd in g .

Th is is a ve ry old m e thod of be ndin g le ad-pipes, an d
answe rs for lon g, e a sy be nds . P r oce e d i n thi s w ay : T h e
l e n h of th e pi pe to be 5ft . ,

fi l l an d we ll r am th is pi pe
w i san d 2ft .

p
up, the n ha ve r eady 8. m e ta l po t of ve ry h o t

san d to fill th e pipe on e foot up n e xt fi l l th e pipe up with
m ore cold san d, r amm i n g i t as firm ly a s po ssible stop th e
e n d an d work i t roun d a s you did t h e wa te r ben d, but do
n ot str ike i t t oo har d in on e pla ce

,
or you will fi nd it give

w ay an d r equir e to be dumm i ed out again
,
or ifyou cann ot

g
e t
y
th e den t out wi th th e dumm y sen d a ba ll through [se e
din g wi th B alls ] .

B e nd ing w it h B a lls o n B o b b ins .

N ot r ecomm en ded un le ss for sm a ll pipe s, and
th e pe can b e worked wi thout.
Thisstyle ofwork i s much pr actise d on smal l pipe s

, such
a s 2in . to 3m.

,
e spe cia lly by L on don plum be rs . Me thod .

Suppose your pi pe to be 21m , then you re quir e your M 1 01
bobbin about 1 1 6m. le ss tha n th e pipe , so tha t i t will run
thr ough th e pipe fr e e ly. N ow pull t h e pipe roun d un ti l it
just be gi n s to fla tte n ,

a s a t Fi g . 1 83
, put th e ba ll in to th e

pipe
,
an d with som e shor t pi ec e s of wood (say 2in . lon g by

l agin . di am e te r ) force t h e ba ll thr ough th e den te d pa r t of
t h e pipe , or you m ay use se ve ra l di fi e re n t-sized bal ls, as a t
A B C (Fig . and ram them thr ough th e pi pe with a

Fig . .186

short m an dr e l
,
a s a t D M. You will requi re t o proce ed ve ry

ca r e fully about thi s r amm in g, or o the rwi se on will m ost

like ly dr ive t h e bobbins thr ough t h e ba ck a t K J . You

must a lso wa tch th e throa t pa r t G H I
,
t o ke ee e i t

tpkinki n g or bucklin g up ; dr e ss th i s pa rt fr om e throa t
towa rds th e back

,
in orde r t o g e t r id of th e surplus i n th e

thr oa t .
Som e plum be r s ca ll the se bobbin s, dogs, ba lls, &c . ,

a nd

in ste a d ofusin g t h e m a n dre l D ,
Fi g . 186, the y use cr e e pe rs ,

a lso som e tim e s ca lled dogs they ar e simply shor t len g ths
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course you must dr ess in the back and th r oa t in th e usua l .

gig
s , which w as illustr a ted and descr ibe d a t Fig . 30, t h e

m ann e r . Fig . 192 is th e sam e kin d alm ost e re n ce be in g tha t when th e le ad is nu
unsiph onabl e , o

wing to th e siz e of th e coil, is e asi ly evenl y pre ssed tow ards

ss
'

ourmna
'

Fig . 190.

a ccoun te d for a s follows : T h e wa te r forwa rd r a te s to the m e ta l whilst em e r g in g, a nd whi ch give s
.

a

by th e pr e ssur e of th e a tm osphe r e , th e coil con ve rgi n g str e am t o th e m a te ria ls . B y r e fe r en ce t o Fi g .

fr om th e bottom to n e ar ly th e top ; whe n 193
, i t m ay be se en that A is a ste e l con e having an ape r

Fig . 193 .

W4 75” P RESSU R E
"
ama s s"

IL L /Arc

w flw J
'

g m

Fi g . 196.

th e wa te r is n e arly a t th e t op, i t breaks and allows th e air
to pa ss, whe n th e siphon ic a ction be com e s broke n an d a

sm a ll por ti on of wa te r falls back, in suffici e n t quan ti ty to

P a t e n t (Ii -Tr a ps , a n d Squi rt ing L e a d int o
B e nds , &c .

T h e Ope ra tion of form i n g a be n d by squi r ting t h e le ad
through di e s is som ewha t sim i la r to tha t ofpr e ssin g le ade n

Fi g . 195 .
Fig . 194 .

ture in th e t op th e size of th e outside of th e r e qui red be nd,
in side of whi ch i s fixe d a ste e l m an dr e l , H , and whi ch i s
fixed to t h e bottom of th e m achin e a s a t C . A t B D a r e

tw o ste e l cyl in de r s, a t t h e t op of which m ay b e se e n t w o

se para te pa ssa ge s con ve rgin g t o a poin t, a s shown in t h e

cr oss se cti on A K,
-Fig . 194 . The se pa ssage s E a nd F ,

Fig . 1 93 , le ad up se pa ra te ly to wi thi n a fe w in che s of th e

di e . R R ,
Fi g . 195 , whi ch is a plan ,

shows t h e t op pa r t of
th e m e e tin g g e s t o b e m ade z igzag, a n d in such a

m an n e r tha t t e tw o str e ams of le ad have the ir adjace n t
sur face s form ed wi th a lte rn a tin g proj e cti on s or un dula
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t ions, so tha t when th e tw o sur face s are brought t oge the r
th ey wi ll be la gge d in to e a ch o the r—a m uch gre a te r ar e a

oi con tact be in g by thi s m e a n s obta in ed, which give s effi

ci e n t we ldin g to th e side s of t h e pi pe .

g . 196 is an e le va ti on ofth e cylin de rs an d con e . N ow

eu po se th e lot t o be h e a t e d to 400de g . .Fahr , th e cyl in de r s
B D

PO

filled through th e fillin g ho le s wi th lead an d allowed
to solidi fy ; n ow , by hydr aul i c or othe r force , force t h e
r am . B forward in to th e cylin der , whi ch in i ts tur n wil l
for ce th e le ad up th e pa ssage E , whe r e i t will m ix with
t h e le a d fr om th e passage F (whi ch a t pr e se n t is sta

t ion a ry) . B y con tin uin g t o urge th e r am B forward th e
am oun t of le ad from cylin de r B side of th e di e is pre

dominan t, and em e rges faste r on t h e side A than on t h e

othe r , or K , conseque n tly th e le ad n o t passin g th e di e in
e qual qua n ti ty on e a ch side of A an d K

, th e m a te ri als
must take a cur ved or cir cula r form propor tion a te ] t o th e

e xtr a pre ssur e on on e r am ove r th e o the r . ow , for

a rgum en t sake , suppose t h e a: tr ap
,
M N K, to be cut off,

and t h e pipe w i th be n d as sh own a t Q R t o be r equir e d t o
b e pre ssed . P r oce e d a s follows —T h e cyl in de rs be in
cha rge d for m akin g t h e st ra ight le n gth of pipe as from

T hi,t o R , l e t th e t w o r ams B , D, tr ave l a t equa l
wi ll (if th e cylin de r s are of on e size ) cause th e ead t oflow
forward an d pass on each side of th e die in r egula r pro
portions , conseque n tly th e p{B

e m ust em e rge in a stra ight
lin e but n ow st0p th e r am and urge forwa rd ram D ,

this will have th e e ffe ct offorcin g m ore le a d on th e r ight
han d side of t h e di e , an d so th e le ad pipe will be com e
cur ved accordin g .ly W i s th e wa te r cyl in de r to th e r am B ,

a ndX th e wa te r cylin de r to th e ram D , t h e cross se cti on a l
lin e s r epre se n t th e cup lea the rs . Of cour se th e piston s can
be m oved backwards by an y m e chan ica l m ovem en ts . T h e

a bove system of malun g (n-tr aps is a per fe ct m echan ica l

Kn uc kle B e nds .

The se be n ds ar e n ot ue n t l use d in sm all pe

w ork
, e spe ciall y for th e bo sse s of coc s, va lve s, &c . fi ey

a r e likewi se ve ry ha n dy for r ain -wa te r pipe s, when th e pipe
is require d to con vey wa te r fr om a ce sspool through a wa ll
in to a ra in -wate r or ciste rn -he ad , a s al so for t rapl ess and

som e o ther wa te r -close t work, such as J ’
close t and

tr ap i n on e piece , or B a nn e r
’
s system wi thout traps, &c .

They ar e made as follows : Fig . 197 shows th e m e thod.

M ost plumbe rs cut th e e nd a s from A to B ; o ther s out it as

Fi g . 197.

shown by th e dotte d lin es A ,
D, B ,

w ork th e end

B over , as be st they can .

St r ik ing o ut B e nds .

T h e prope r w ay is fir st to st r ike th e outlin e of th e bend
on th e be n ch or floor , as a t Fig . 1 98 . X is th e poin t t o
first st r ike th e thro a t A fr om ; then , ope n your com passe s
to wha te ve r size your ban d m ay b e requir e d, and from H

,

st ri ke th e back, H E, C B ; take th e compasse s and divide
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th e back in to any num be r of equa l par ts, as a t H E, O B ,

Fi g . 198 , out th e pipe to about th e shape shown in th e

dot te d liii es, then place th e poin t ofth e bo lt or tomm y, Fig .

Fig . 198.

139, and with your hamm e r as be for e di r ected [se e B en di n g
w i th th e B e lt ], kn ock up th e edge s a t A , Fi g . 199. Work

Fi g . 199 .

Da v ie s ’

S imple “ Se t -Offs , o r Knuckle -Jo in t

S e t -O fi
’

s .

Fig . 200. T h e knuckle -be n d m ay be con ve r te d in to a

sim ple set -off by th e m e thod il lustr a ted in the di agram .

th e
'

pe B en ter-9 L
for a joina it

thi s up from th e throa t or l ip, A ,
Fi g . 198 , then take th e

sm al l po in t of your dumm y, G , Fig . 1 87, a n d place i t
in side th e pipe a t about E , Fig . 198 , an d wi th th e m a ll e t
or sm al l dr e sse r work th e po in t B an d th e side s Fup

t o t h e

p
rope r shape . It w i ll com e 11 be tte r if you 0 n e side s
w i th our tur npin , P R ,

'

g . 189, o r G ,
12 a nd

109.
ha ve foun d th e be st m e thod of cut tin g the se

knuckle s to be as tha t de scr ibe d in Fig . 199 . It is don e
for sm al l ipe work by first bor in g a hole A ,

an d w i th th e
ch i in g e cut th e sli t J , and roun d th e e n ds off a s a t

F , en dr ive th e tur n pin up and ope n th e side s FK ; n e xt
t m ake th e thr o a t or lip a s shown a t A , Fi g .

198 . N ow wi th th e sm a ll m a lle t and dumm y work th e
e n d B , and side s F K

,
Fig . 199, up a s tha t shown a t

Fi g . 198 .



fini sh
'

ed as a t Fi 201 and m akes g ood soun d work.1

811s th in g is ce r t a in
g
this

,

se t -o if is stron gest a t t h e par t
w h ere stren gth

Fig . 201 .

Da v ie s ' Cle a n s ing Se t -Off.
This is an othe r sim le se t -off, m ade e ithe r

or knuckle -join t. se t -off has a cap and screw, H,

T R A P S.

T ra ps .

N ow w e h ave con clude d th e subject of pipe bendin g,
w e m ay as we ll proce e d to m ake up w -tra s

,
whi ch is

n othi n g m or e than be n din g a fte r whi ch I proce e d t o
in struct you in th e m a kin g ofe very kin d of trap gen e rall y
use d by th e English plumbe r .

De fi n it io n of St in k T ra p.

This is simply a device for pre ven ting va ur s p
de nse r body. T h e la tte r m ay be unde rstooli

O

to be
body, and th e form e r a g a se ous , but n ot n ece ssa r ily so .

G e n e r a l O pin io n o n Tra ps a nd t h e ir U se .

T her e ar e in t h e m a rke t score s ofdiffe re n t tr aps, and each
make r cla ims t o have th e m ost efficien t on e

, but i t is cle ar
tha t the

y
ca nn o t a l l be be st . For my par t, I do n o t take

n o tice 0 an y on e
’
s opin i on w h o may be in te re ste d fi n an

cia lly in t h e man ufactur e of them , as withi n th e last thr e eye a rs w e have se en , an d whi ch is un iversa lly ackn owledged
tha t such opini ons are anythin g but impa r ti a l ; a nd as I am in n o w ay in te rested in t h e
'

y e you wha t I con side r to
i s a s follows, n am e ly, tha t

a house
‘

h a vm g close ts fitte d up with w a te r close ts wi thout
Ytha t, afte r n e a r ly 30ye a rs’ pr actica l e xpe r ie n ce an dcare full ywa tchi n g t h e action oftraps ge n e ra lly

,
I am thoroughl y of

th a t th e n e w pa tte r n O -trap (w hich is or can
be made by e very plum be r ) , for i t s ge n e ra l use un de r va lve
clom ts ecli se s a ll o the rs in t h e m a rke t

,
though

,
for m y

pa rt
,I per son a l

l

ycan m ake a lm ost an y t ra a n swe r . A fte r this
,let i t be thor oughly un de rstood tha t sha ll n o t in a ny w ayt ry to bia s an yone from usin g a trap whi ch h e m ay

a t about

se t -offs.

record.

th a t is

Fig . 202.

I am ple ased to say th at these th e fi rat on

course , I sha ll show th e action of O ,
(D, and

St in k T ra ps a nd t h e ir Va r ie t'ie s .

Stink traps, as you will se e by th e alphabe tica l li st,”
have m an title s. I do n o t pre ten d to tr e a t of ha lf th e
num be r 0 n am e s kn own , but on ly those in g en er a l use .

The r e a re th e A n t i O -tr ap, A n tle tr ap, B ag tr ap, B a lance
tr ap, B all tr ap, B a th, R un n ing or B e lly tr a B e ll trap,
B ott le tr ap B owl and P ipe trap, Bran ch trap.
C ist e rn tra

,C ircul a r tr
fip

,
U

Diptr ap, clipse trap
,

e ctr ica l tr ap Fa t or G r e ase

tr ap
,
F

lip
tr ap

,
Floa t tr ap Flowe r -po t tra

l
p, G ul l

tr ap,H Ola-trap
,
Hun ch tr ap

,
In te rce ptin g trap, ri ve

C up tr ap, Kn ott trap, L ip tr ap, M an sion tr ap, M an sion O

trap
,

'

D-trap
,
P r e ssed up tr aps, R unn in g or B a g traps , 0»

trap
,
Sem i O -tr ap

,
Siphon tr ap, Side trap, Signa l A l arm

tr ap
,
Sin k trap

,
So ap tr ap ,

Thr e e—quar te r or cut down 0
tr ap

,
Stra ight pipe trap

,
V -tr ap

,
Ve n tila tin g t ra a l l of

whi ch have be e n m ade of le ad . T h e above a r e 0 y a fe w

Quote d fr om m em ory, an d ar e on ly a por tion of th e

multi tude , a n d ye t n e a r ly a ll ar e subj e ct to , and depen de n t
upon

, th e sam e l a w of a ction—vi z . ,
th e wa te r -se a l . We

a r e told tha t G laube r , t h e old chem ist, kn ew th e value of

t h e wa te r -se a l, or Stink trap, and I qui te be li e ve h e m ade
use of wha t w e n ow ca ll th e B e ll tr ap, a s a wa te r -lute
or va lve for ar re stin g his chem i ca ls or gase s, a n d t o this day
w e

,
toge the r wi th th e be st chemi sts of th e lan d, a r e gladto

use thi s sim ple con tr ivan ce a s a gover n or or che ck a ga i nst
m ephi ti c ga se s .

T h e simplest m ade of a ll traps for san i ta ry purpose s
is tha t kn own as th e bowl-a n d-pipe -tr ap, form e r ly use d for
r a in wa te r -pipe s, sinks, bath waste s, &c . , &c .

, e spe cia lly
whe n the se pi

p
e s empty themse lve s in to t h e old-fashi on ed

“ br ick-trap .

’ I ha ve pe rson a l ly, about 20 ye a rs ag o,
‘

taken six
,
or in som e instan ces, t en such ends ofpipe s, in to

on e bowl or ciste r n .
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a m an n e r that i t will r e ta in sufi ici en t liquid to bar th e
pa ssage of li ghte r fluids . A m on gst plum be rs i t is kn own
a s a tr ap

,
but h ow lon g such tr aps h ave be e n in e xiste n ce

n o on e ca n te ll . They answer for m an y san i purpose s .

T h e above pa tt e rn , al though m uch use d, is aul ty in as

much as tha t th e outle t curve is t oo e asy for va lve
close t work. I n eve r use them for this purpose . Fi g .

206 is th e sam e kin d of tr ap sui table for sin ks, &c .

H e re th e tr ap is fit te d w i th th e cap 0 an d screw D for

cle a nsin g pur pose s . Wh en this cap an dscrew ar e used un de r
sin ks, i t is ofte n be st t o ut i t on a t th e side , so tha t i t m ay
be m ore re a dily g o t a t w e n i t is requir ed t o be un don e .

I have said tha t Fig . 205 is faul ty in shape by i ts out -g o

Fig . 206.

slope be in g too e asy, but by e xamin in g Figs . 207 and 208,
whi ch r epre se n t ha n d-m ade tr aps

,
and ar e of th e prope r

shape i t m a b e se e n tha t i ts out h
throat and bazk g o 1 8 8 mm a t th e

Fro . 207 .

T h e above han d-made or she e t-le ad tr a is used, com
par a t i v e ly speakin g, al l over th e world . shal l n ow pro
ce ed to expla in th e m e thod of str ikin th e form of the se
tr aps geom e tr i ca lly, an d their m aki ng%y han d.

Tra ps . m-Tr a ps , St r ik ing , w it h Ea sy O ut le t s .

A s the re ar e ofte n un pl e asan t argum e n ts th e
shape of (p-traps, espe cial ly wi th plum ber s of 1;

n e ighbourhoods, I he rewi th give a ge om e tr ica l m e thod of

st r ikin g out th e on ly true shape for th ese ar ti cles.

For a 4in . tra Ope n t h e com
p
a sse s to about l in . so tha t you

m ay stri k e t h e a l t -circle , R X, Fig . 209
,
the n dr aw th e

r ight lin e , U Y,
cuttin g th e po in t Z . N ow ope n th e com

passe s so as to str ike t h e bottom a r e DY U
,
whi ch must be

5in . for a 4 in . (th e size oft h e tr ap)
fr om th e thr o a t lin eW to D .

N e xt dr aw th e lin e B C para ll e t o U Y
,
a nd cutt in g th e

bottom or be lly of th e tr ap a t D then take th e com passe s
wi th th e radius ZD, an d fr om a poin t on th e lin e B C,
str ik e th e outgo (shown on dott ed lin e ) T Q, cuttin g th e
n eck of th e trap as a t Q ; thi s form s a n e a sy outgo . Open
th e compasse s

,
and wi th a r adius of B t o R

, str ike th e t op
H R , cuttin g th e th r oa t a t R . This wi ll gi ve a l in . dip
wa te r -lock or se a l . N e xt dr aw t h e lin e K B ,

cuttin g th e
po in t B , and pe rpe ndicul ar to B C , whi ch will give you th e
squar e lin e for th e outgo ; but shoul d you r equir e m ore

wa te r th en , in ste ad of stri kin g th e n eck as pe r dotted

lin e , g o hi ghe r upfor th e cen tre , as a t th e po in t E,
and!

wi th th e sam e radius (Z t o D) str ike th e n eck lin e as a t

A UQ, a nd ope n t h e compasse s t o R for th e top lin e K J R .

which com ple te s th e pa tte rn .

I ha ve la te ly m ade som e e xpe r im e n ts wi th the se tr aps,
and fi nd tha t 2in . wa te r -lock is be tte r than 1 in .

,
owin g t o

th i s kin d of tr ap wa vin i ts wa te r -lock away, e spe cia lly
Whe r e we ll ven til a ted . ha ve given thi s di agr am a wa te r
lock of 3 in .

,
which

, to a gr e a t e xte n t, ge ts ove r th e di th
culty ofm om e n tum i n g out ; but thi s e xtr a dip is gr e a tly
a gai n st th e a ction of th e trap for se lf-cle an sing pur

p
ose s ,

as th e soil must take a gre a t dive be fore i t can r e a c th e

outgo .

Fig . 210is a e tr ica lly struck m-t rap
up
mpe r . Fir st

draw th e lin e s A , B B ,
and V V . V V sh o d h e th e dip

'

of th e tr ap
,
n am e ly, l in . fr om R to 0. N ext from R dr op

th e ha lf-cir cle C, wi th t h e com pa sse s cpe n l in . wide . Then
ope n th e com passe s 5in .

,
an d fr om th e sam e in t str ik e th e

bo ttom of th e tr ap, cutt in g th e lin e A A a n B B as a t D.

Then w i th th e sam e radi us as t h e thro a t circle 0, l in . ,

m e asur e fr om W al on g th e lin e V V a s a t X,
a n d stri k e th e

half-circle U . The n open th e compasse s 5m. and st ri ke th e
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t op lin e Z, which will cut or m e e t t h e thr oa t ci rcle 0, ge n tly th e w ay you r equir e th e m ole cule s t o g o , an d pr epar e
a n d th e l in e a t A . N e xt se t up th e li n e s L M square to for bur n in g or so lde r in g up ; if t h e la tte r , w i in g is be st,
t h e lin e s A A ; a lso t h e lin e N a n d th e lin e 1 an d 2 square wi th a roun de d back join t like tha t a t R D , i 229. If

coppe r bi tte d toge th e r le t it appe ar like th a t a t 207.

A n t i n -T r a p a n d T r a p Jun c t io n .

Fig . 21 2 i llust r a te s a thoroughly good an d r e li able trap ,
proof again st t h e gr e a t e vil of waving out or wa te r
m om e n tum . This i s of t h e gr e a te st im por ta n ce , for do
wha t you wi ll ve n ti la ti on is to ta lly use le ss aga in st thi s
nuisa n ce , an d whi ch for e ve r must e xist in a l l - r oun

tr aps ha vin g e a sy cur ve s sim i lar t o tha t shown a t

205, 207, 238 , 264, &c . ; a lso se e ’
lk apTe stin g, page

Fig . 210.

t o A A , an d th e tr ap i s com ple te . T h e c en tr e li n e P is
drawn sim ilar ly to t h e outside lin e s.

M a k ing m-T r a ps by Ha nd .

For system a tica l work you will requir e a blo ck whi ch is
be st m ad e in tw o ha lve s, se e fig. 2 10, t h e m iddle l in e
N Q P T O ,

9 r e pre se n ts th e par t in g lin e . H aving
your block ma de of w ood or ir on ,

fir st m e asur e off roun d
t h e trap fr om e n d to e n d, an d a lso t h e circumfe re n ce for
a 4 in . trap say th e le ad should be l 3 in . wide , but in t w o

pie ce s wi th plan ed up edge s. N ow ta ke a n d be n d ba ck
th e le ad t h e di stan ce fr om t h e thr oa t t o t h e in le t ; afte r
which take th e m a lle t, or bossin g-stick, a n d work i t from
t h e in side of t h e le ad t o t h e shape of t h e thr o a t ; the n
ofi e r i t on t h e tr ap block a n d fix i t a t th e e n d wi th th e

Fig . 212.

Fi
g

. 2 12 is th e la te st im
tpl
rov ed close t tr ap wi th a taper

in le t ar ge e n ough for a ll -sized 4 in . va lve close t box ;
close ts .

clamp r in g A , Fi g . 2 1 1 . N ext be n d i t e a sy up to th e
outgo as a t Z A B ,

Fig . 2 10, a nd fa ste n wi th th e o the r r ing.

a gr e a t con side r a tion in fixin g This in le t tape r s
down t o 3 .3m. a t th e bottom ,

a n d h as a l i in . wa te r se a l
wi th e lbow top, an d h a s a fi n . r oun d pipe outgo A B .

On thi s trap m ay be h ad,
cas t on or

-

sepa r a te , a capi ta l
stout le ad jun ction o r br a n ch pipe , havin g a ca st '

oin t t o
a plum be r ’

s wipe d br a n ch join t wi th soc st and

astraga ls t o m a tch ordin a ry 4in . iron sta ck pipe .

P RESSEDU P T RA P S .

(D-Tr a ps .

Wi thin th e last fe w yea r s they have be e n m ade -by
hydr auli c pr e ssur e—t e .

,
pr e sse d in to the ir sha pe a

m e thod som ewha t sim ilar to tha t adopte d in m akin g
pipe s [se e L e ad B e n d M ak in g by Hydr aul i c P r e ssure , Fig .

193 , an d de sc tion ] . Thi sm e thod isun doubte dly th e be st,
in asmuch as e le ad is, as a rule , much m ore so li d
when ca st .

Fig . 211 .

Work down th e sides from O t o T, Fig . 210
side as e asy a s on can so tha t i t wil l just
of th e tr ap . ex t take thi s off th e block, a n d take th e
bo ttom pie ce of le ad a n d with th e m a lle t r oun d or hollow
i t to fit t h e bo ttom , and put i t on th e block a n d be n d i t up
to ' the in le t, fix i t wi t h r in g an d fin i sh i t t o an equa l thi ck
n e ss th roughout an d wi thout cripple s by workin g th e lead

T h e Runn ing o r B e lly T r a p.

This
,
though known as th e runn in g or be lly, is actua ll

th e siphon [se e Fi g I ha ve be e n able to tr ace bac
siphon s for a t le a st ye ar s, an d i t is be yond dispute
th a t th e y wer e we ll kn ow n e ve n before tha t da te .
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A s a n instan ce of the ir an t iqui ty w e have on lyt o quo te
t h e words of P lin y . H e says Wa te r a lways ascen ds
of i tse lf a t th e de liver y t o th e he ight of th e h ead from
whe n ce i t gave re ce ipt. If i t be fe tched a lon g w ay, th e

wa te r will r ise m an y tim e s, but t h e leve l of th e w a te r is
still m a in ta in ed .

” Figs . 2 1 3 an d 2 15 ar e be lly tr aps,
pe rhaps in a n improved form . B is th e in le t, which,
le a se n oti ce , h as a drop or ca the tus fr om B t o t h e wa te r
En e S . This is th e subje ct of a pa te n t by M r . W . P .

B ucha n ,
and i t is m ost e ffe ctua l for pushin g forward solid

substan ce s, owing to t h e law of fallin g bodi e s a cce le ra tin g
in proportion to th e spa ce tr ave lle d—t e . ,

suppose th e depth
from B t o t h e wa te r -lin e S to be equa l to th e depth of

wa te r within t h e tr ap, the n th e m om e n tum ga in ed wil l be
of equa l force t o pre ss this forward . Stude n ts in m e chan i cs
wi ll fi nd som e e xemplifi ca t ion of thi s la w in th e fi rst le sson s
ofm e chan i cs by tha t i tem kn own as t h e t w o ba lls show

r e ac tion .

” Fi g . 2 1 3 re pr e se n ts a lon g tr ap -body,
whi ch holds m or e wa te r than a trap m ade a fte r th e m ode l
ofFig . 2 14 . T h e la tte r

,
by r e ason of i t s size

,
m ay be con

sidered th e best, in asmuch as tha t th e whole of th e wa te r

Fig . 213 .

can be e asi er chan ged than i t can b e if as g . 2 13 , but
Fi g . 2 13

, be in g of a m ore gradua l slope outward, so lid sub
sta n ce s wil l have a be tte r chan ce t o g e t awa y . B ut l e t us
a ga i n r e fe r t o t h e subj e ct ofth e tr ap be in g m ade
empty i tse lf.

Fl g . 214 .

This is im portan t to a de g re e from a san i tary poin t of
con si de r a tion , a s in a ll traps t h e whole of t h e wa te r shoul d
be chan ged, ifpossible , for t h e ve ry sim ple r e ason tha t th elon ge r

'wa te r is e i osed to po ison ous ga se s
, th e m ore i t be

com e s im bue d wi th t h e po ison
, a nd con se que n tly t h e m or e

in jur ious i t be com e s t o t h e he a lth . This use ful li ttle tra p

Fre . 21 5 .

gi ve s a chan ce for th e
T h e

is ve ry

T R APSo :
“I

shows th a t i t is made soldere d or

L

T h e Hunc h o r B a g

is a hun ch

fixin g
wa te r pipe s, sin ks, wa sh-basin s, &c. Wh en begi nn ing to

S T R A IG HT

Fm . 216.

C ircula r o r Kno t T ra ps .

For circul ar tr aps, se e B en ds made in to Traps or R s
tarders, Figs. 190, 191 and 192 .

thi s hun ch trap , fi g . 216, u fir st m ake M U Q A F,

S J FE G K to i t . It s ould be n oted tha t when
you have n o block to work to , in a ll ca se s dr aw th e shape
of t h e tr ap on a be n ch or dr awin g-board, &c .

,
whi ch on

should be able to do e asily a fte r wha t I have expla in edto
you on th e str iln

'

n g out of m-traps .

You m ust be ve ry ca r e ful t o work t h e first pie ce ,M U Q A P wi th gre a t truth t o your se t -out li n e s, m ore
e spe cia lly roun d t h e par t Z , a n d be care ful n ot to g e t i t
too sma l l for th e t op pa rt to fit in to .



https://www.forgottenbooks.com/join


108

T h e S e m i c -T ra p, Fi g . 221 .

This is an othe r tr ap for fix ing above th e floor lin e , and
e xce ll en t ly we ll i t an swe rs i ts purpose . T h e bottom par t,

Fig 221 .

D H R ,
of this tr ap m ay be bossed up on a block or othe r

wise , and th e to or in le t so lde re d on ,
so tha t th e lower

pa r
t R B form s t e wa te r lock . T h e dip m ay b e wipe d in ,

i n th e usua l m an n e r a n d m a y be flan ge d on th e top or l et

th r ough to th e requi red depth t o form a wa te r sea l, say an

in ch or so be low t h e t op par t, whi ch pr e ve n ts i t s losin g its
wa te r look so ea sily a s i t woul d o the rwise . A cap an d

.scr ew [B C,
Fi g . 219] m ay be fixed on t h e t op of th e tr ap a t

J . T h e foot E i s a lso so lde r ed on . Of cour se thi s tr ap ca n

be fixed be low th e floo r -lin e with th e outgo so lde r ed on in

th e usua l w ay. It is an exce llen t tr ap for close ts .

Th r e e -Q ua r t e r o r C ut -Do w n o -Tra p,

[Some t imes ca l led a V- Tmp . ]

this trap will expla in for itse lf that i t is a
m odifica t ion ofth e U -tr ap, o r r a the r tha t, owin g to in con
ve ni en t circum st an ce s in fixin g, th e U -tr ap h a s h ad to be
slightly a lte re d t o re n de r i t sui table for i ts confin ed o r

awkward posi tion . T o m e e t these tryin g circum stan ce s i t
is som e tim e s n e ce ssa ry to cut down in th e fo llow in g

[Se e V E ,
Fi g . In in stan ce s whe r e you can g o

down 15m . or m or e be low th e outgo , w e some t imes do away

Fig 222 .

th e dip, an d th e tr ap is doubtle ssly use ful
pla c e swhe r e th e o rdin a ry U - tr ap cann ot be used .

se e tha t thi s is
o

a m odifica ti on of th e U -tr ap in to a kin d of
.

V CD-tr ap, th e in le t sxde be in g sim ply a roun d pipe m e rgi n g
m in a squa r e pi pe o n th e outle t side . They wer e ver y
comm on from about th e ye a r 1840to th e ye ar 1 860

,
whe n

they se em e d t o go out of fash i on
,
but r e vived about th e

yea r
.

1 878 . I Wi sh to dr aw your par ticula r a tte n tion to th e
m aki n g of V-tr aps, a s som e of our san i ta r ia ns a re very
much t ake n up w i th this pa r ticular tr ap for fixin g be low
wa te r close ts , and ar e r ecomm e ndin g thi s sha pe of trap an ti
0 the r efore i t will be a ll -im r ta n t tha t on should lm ow

t h e simpl e st and be st m e thods or ma king them to suit your

T R AP S.

V-Tra p.

Fig . 223 .

R
,
m a rk off a lon th e top 4in . and dr aw th e V l in e , and

th e che e k is com p e tc ; but should th e trap be r equir e d to be
made Sin . de e p, which is be tte r fr om a san i ta ry po in t of
view,

the n draw your cir cle 8 in . ,
and so on accordi n gly .

B ut if th e tr ap should be wan te d wi th th e “

U out ,

pr ice and th e diffe re n t place s . Of cour se th e dipp
a r t of

th e tr ap m ay be wiped on th e che eks or bod as a t Fig .

222
,
a n d m ay be m ade to any size ; but 3 in che s wa ter w a y

be twe e n t h e dip a n d ban d as a t Z wi ll be ample , a n d say
fr om 4 to 4} in che s wide ; in fact, if you wish i t to be

e n tir e ly se lf-cle ansin g th e dip pipe , whi ch shoul d be 4

in che s a t th e top, should be m ad e con e shaped to about 3;
in che s a t bo ttom ,

a s a t E ,
Fi g . 222

,
and t h e r em ain in g par t

of th e bod from E to G to have a squa re wa te r -w ay of

n o t m or e 11 3} in che s, t h e outle t across K be in a bout
4 1} in che s wide . In th e ye ar 1878 I ma de an d fix about
18 of these tr aps, be in g on ly 7 in ches de e p, whi ch a r e fixe d
be low pan close ts for M r . Hur st, of B ar n e t

,
and whi ch

upon m y e xamin a t ion som e fe w we e ks sin ce we re foun d t o
be a s cle a n in side as a roun d pipe tr ap

,
and which have

g ive n pe rfe ct sa tisfa cti on sin ce th e tim e of fixin g .

B e for e you proce e d to m ake th e V-trap you shoul d we ll
pra ctise m a kin g th e U -tr ap, ther e for e proce ed to m y
e xplan a tion upon th e sam e be for e a ttem pt in g V-traps, but
as th e orde r of V-traps follow th e m-tr ap I m ust describe
th e V-tr ap fir st.

Thi s trap
,
Fig . 223 , o fte n ca lled th e m ansion tr ap, i s

n o t so good as th e U by re ason ofth e siphon age . Its a ct ion

i s e xa ctly tha t of th e (Ii—in fa ct, i t is n o thi n g but th e (I)
m ade in an othe r w ay, m or e room y

,
a n d squar e fr om th e

(l ip par t to th e outle t in ste ad of r oun d
,
whi ch allows t h e

soil a be tte r cha n ce of e xit un de r th e throa t . A s
, howe ve r ,

my work w i ll n o t be com ple te w i thout givin g al l th e ge n e ra l
shopwork, I cann ot l e t i t pass un n o tice d , m or e e spe ci a lly a s
i t is r a the r go od pra ctice work . I have shown thi s tr ap
thr e e diffe re n t ways by on e figure in orde r t o sa ve spa ce .

For st r ikin g th i s out for a 9in . ope n th e compasse s to 4 in .

an d str ik e th e circle A ,
the n dr aw th e top lin e B , an

th e he e l lin e E square to B
,
the n m e asur e off (wi th th e

com a sse s) th e le n gth ofche e k—tha t is, th e distan ce fr om
th e e e l po in t E t o th e e xtr em e po in t E of th e circle
be twe e n A a nd C ; th e n , with thi s di stan ce , m e asure off

a lon g th e top fr om he e l E to outgo po in t B ; then wi th your
rule or str a ightedg e dr aw th e outgo lin e T. N e xt

, g e t th e

dip
-lin e VV ,

whi ch shoul d n o t be for a 9in . t rap le ss than
5i in . fr om th e top lin e , o r 3§in . fr om th e bottom of th e

circle A ,
a nd r oun d a t D

,
so tha t th e le ad ca n be ben t

r oun d e a si ly. This will give plen ty of room for th e so il

to pass, a s t h e tr ap is 65m. wide ; n e xt draw th e

thr oa t l in e W e ithe r 4 in . , 5in . o r 6in . , from th e outle t
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the n dr aw th e lin e 0, a nd with th e 4i in . radi us str ike t h e
a rc F as in th e

'

U -tr ap, for whi ch se e Figs . 252 a nd 25 3
,

a n d th e
'

tr ap is com ple ted . N ext is th e ba n d, whi ch you
ca n m ake wi thout e xplan a tion ; but th e top i s qui te
diffe re n t . T h e to a t tim es is cut to th e shape ofFig . 224 .

B is th e par t for e in le t if so wan te d
,
0th e throa t a r t

,

and A t h e outgo e nd, whi ch m ust be m ade lon g en oug to

r e ach to R ,
Fig . 223 .

FIG . 224 .

Fig . 225 a lso il lustra te s t h e che ek, a n d th e m e thod of

str ikin g thi s che ek out wi thout m aki n g th e outle t F roun ded
&c . , a s a t H .

FM } . 225 .

P re pa r ing fo r So lde r ing .

H a vin g th e lo t '

out out , l e t us pr epa re fo r solde rin g u a s

follows : Soil th e in te r n a l pa r t of th e t rap che e ks
,
t e n

shave t h e in side of th e che e ks an d ban d
,
a n d so lde r thi s

up a s in th e O -tr ap
,
Figs . 248, 249 a n d 250, fur the r on .

N e xt
,
sha ve t h e in side pa r t up th e th roa t a n d inl e t, a n d

the n r oun d th e outside of t h e in le t and top of out g o , a s if

you we r e shavin g for th e O -tr ap (it wil l be a ll th e be tte r
if you r a sp a ll th e ve ry sha rp corn e r s off, a s a t W Y

,

a nd ha ve th e throa t r ounded gin . a t D) . N ext shave
a l l r oun d th e top, Fig . 224, th e usua l width . Afte r a l l

th i s lay th e tr ap body on i ts side in such a posi ti on tha t t h e
t op wi ll ove rhan g t h e block about l in .

, the n take th e t0p
a nd m e a sur e off e xa ctly th e di stan ce from th e cor n e r of t op
body a n d trap a t W ,

a n d with thi s be n d th e top to sui t .

This will be a t th e t w o sta r s an d dotte d lin e . R em em be r
,

t h e le ad m ust be be n t r ight ba ck . The n plac e i t in t h e V
of th e che ek a nd fix with n a ils

,
a s in th e (

“

J-tr ap this don e
,

W ipe thi s side out
,
but be ca r e ful n ot t o le a ve t oo m uch

solde r a t th e cor n e rs , W an d Y
,
t o be in th e w ay whe n th e

top i s be n t ba ck . Thi s don e , so lde r th e o the r side , a fte r
thi s be n d ove r th e t op, bo th t h e in l e t and th e outgo pa rts

,

a nd solde r them up. Of cour se , ifyou wa n t a shor t outgo
,

the n cut t h e che e k a s pe r U
-tr ap

,
and a s shown a t R

,
Figs .

223 and 225 if lon g for a '

U
,
/m ake it accordi n gly . Take

par ticula r n otice tha t, whe n solde r in g up thi s tr ap, or a n y
thin g e lse

,
tha t you be fo r eha n d m ake a bra dawl hole in

t h e le ad som ewhe r e , in orde r t o adm i t t h e fr e sh or cold a ir

as th e m e ta l cools ; o the r w ise you will have your wo rk
dr awn or pr e sse d in to a ll shape s . Fig . 226 illustrate s th e

l09i

tr ap a fte r i t is so lde r ed up; t h e pipe L
,
M , is simply wiped .

on t h e top,
V,
W

,
or in ste ad of this top be in g wipe d on as

a t E ,
i t may be wiped on a t th e whi te lin e n e a r Z

,
&c .

E R is t h e so lde r in g, T Z th e dip or wa te r lock
,
J th e top

for cap or scr ew if r equir ed, G K th e outgo .

FIG . 226.

He l lye r
’

s V-t r a p.

Thi s tr ap is shown a t Figs . 227 and 228 . It h as a r oun d

FIG . 227 . FIG . 228 .

O ld U -T r a p.

Thi s tr ap [Fig . 229] h a s stood i t s groun d for a t le ast 200
ye a rs

,
a n d the r e ca n b e n o doubt i t h ad i t s or igin fr om th e

dip pipe an d bowl tr ap [se e Fig . the n t o th e shape of
t h e

‘

U -tr ap (to be e xpla in ed shortly) , the n a lte r ed a ga in to
th e shape shown a t Figs . 229

,
230

,
23 3

,
and last ly, to its

pr e se n t shape , Fig . 244 .

pipe in l e t 4§in . di am e te r , and stan ds th e usua l he ight of
th e U -tr ap . It h a s a 1 in . wa te r -lock

,
an d of a V shape

,

holdin g a good body 0 wa te r ; i t is m ade to th e pr oper
curves w i th afla t top, whi ch a t a glan ce will

,
by a m echan i c

,

show i t i s pr oof again st m om e n tum [se e Expe r im e n ts with
C lose t Traps, &c . but

,
like a ll othe r traps

,
wil l r equi r e to

be we ll ven tila te for m or e re a son s than on e . I can n o t
,

howe ve r , agr e e with th e ve n til a tin g pipe be in g fixed
dir ectly on th e t op,

a s shown a t D in h i s adve r ti sem e n t
di a gram . [Vida pa r a gr aph on A ir -P ipe s ] T h e outgo of

’

this tr ap r equir e s im provin g
,
a s i t is ugly in shape a n d

, to
a n ovice , ra the r difficul t t o work to . This tr ap be in g square
in th e body and a t th e outgo

,
is m uch about t h e sam e

'

a s

th e sm a ll pa tt e rn O -tr ap for i ts cle an sin g pr ope rti e s—cer
ta inl y n ot be tte r

,
if th e O -tr ap is prope rly constructed .
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T h e U -trap h as be e n m ade by m a n y plumbe rs
,
w h o

n e ver thought i t w a s wan ted for an m or e tha n th e

ke e pin g b ack of stinkin g puffs of w i n d or a ir
,
sewe r g as,

&c . ; they have m ade i t to a lm ost an y size an d shape , n ot
t r oublin g clear ed i tse l f

FIG . 229.

FIG 23 1

I shall show th e be st m e thod ofm akin g i t
be wha t i s ge n e r a lly kn own a s se lf-cle an sin g ;
tim e I shal l ke e p wi thin th e boun ds of tha t prin ciple
whi ch

,
I suppose , is un i ve rsa lly kn own t o be t h e be auty of

t h e CJ- trap—viz . , th e cle ar in g t h e so il fr om t h e in le t t o
t h e body of th e tr ap, and i t s r e ta in in g th e wa te r -se a l or
l ook

,
e spe cia lly aga in st t h e siphon age m om en tum or wavin g

out cause d by stron g cur r en ts of a ir blowin g down a ir

pipe s or up so il-pipe s .

In Fi g . 229 I have given a corr ect il lustr a tion of a n o ld
tr a taken from Twyford A bbe y . Thi s tr ap w a s fix ed
un er a close t basin

,
with th e rain wa te r pipe V,

F m. 233 .

whi ch acted as a ve n ti la tor ; t h e tr ap is qui te pe rfect,
e xce pt fouled about th e dip, an d fr om wha t I can
gle an the r e is ve ry li ttle doubt tha t t h e tr ap is upwards of
200 e a r s ol d. It is cur ious t o n ote tha t t h e outgo e lbow
of this tr a p

,
in ste ad of be in out ha lf or thre e -qua r te rs

through a t th e e lbow-join t F
, G ,

is cut a l l r oun d, a n d
t h e jo in t w i ped r oun d i t ; th e pipe s a r e w i pe d up a t D P V
a n d a t A

, a n d i t is a bi t ofve ry good plum bin g . T h e ban d

T R A P S.

fi g . 230shows th e sam e kin d of tr ap take n out of o ld

C ampsbour n e H ouse
,
Horn se y

,
whi ch is as n e ar as possible

1 10 ye ars old
,
an d in a good sta te of pre se rva tion . You

w i ll n oti ce tha t the ch eek C an d t h e top a re in on e pi ece
,

an d tha t i t is in shape of a true D . It is solder e d on

fr om th e outside . T h e Fi g . 23 1 re pr ese n ts a plan of th e

ban d, an d Fig . 23 2 th e che e ks an d
I am in clin ed to thi nk th a t i t is

wipe tr aps up al l fr om th e outside
,

advan tage of which

FIG . 230.

23 3 , tha t al l th e
so lde r is in vi ew, a n d

on th e outgo a t F J .

A n othe r advan tage is tha t you Wi ll have a much W i de r
fla n ge t o wipe to . In th e ca se of th e tr ap be in g onl y wi de
e n ough t o a dm i t th e dip, i t is be st fir st of a ll t o solder t h e
ban d t o th e t w o che e ks, the n be n d i t ove r th e t op, a n d
wipe i t roun d, a s shown in t h e il lustr a tion ; fix th e dip last
of a ll .

Ele va t io n of c
-t ra ps w it h T o p a nd B a nd in O n e

P ie c e .

Thi s is il lustr a te d a t Fig . 234 ; a t th e outgo th e ban d and
th e t0p is shown t o be in on e pi ece , a s a lso a t E F, Fig . 23 3 .

FIG . 234 .

C a st L e a d R ound-B o t t o m o
-Tra p, w it h Fla t Out go

(He lm e t ) .

P ul l en’

s N e w an d Impr oved P a te n t U -tr ap may be h ad
m an d fla t outle t . T h e obj ect of th e
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this, when w e kn ow a s a m a tte r of fact tha t th e tw o tr aps
are m ade of on e a nd th e sam e m a te r ia l , a n d th e gase s fr om
th e sewe r s, dra in s, &c . ,

have pre cise ly th e sam e ac ti on upon
th e a) se e th e much e a te n or corroded par ts a t A ,

B
,
D

, C ,

or th e k ts, Fi g . 238] as upon th e 0,
n o t losin g sight

of th e fact t th e form a tion of th e tr ap h a s in thi s case

n othi n g wha te ve r to do wi th th e chem ica l a ction or i g in a tin g
from sewe r gase s ? He re is a paradoxica l que st ion for these
pe rson s t o so lve

,
an d I de fy them t o substan tia te th e

ve ra ci ty of the ir sta tem en t tha t t h e O -tr ap is bad, if

pr oper ly constructed. The y kn ow tha t I am on ly wr i tin g
tha t whi ch cann ot be upse t iffacts ar e th e poin ts in th e

a rgum en t.

G e om e t r ica l o -T r a ps a nd Cut t ing Out .

Fig . 23 9 is a ge om e tri ca l system whi ch I have worke d
out or in ven ted for th e purpose of a lways havin g a good
shape . P e rse ve ran ce is th e br idge by whi ch difficul ty is
o ve rcom e ,

” for w e r e ad tha t 80ye ar s a g o t h e m an i a for

str ikin g this tr ap w a s con side r able , an d i t w a s n ot un til
I h ad worked away a t i t from 1858 un ti l r e ce n tly tha t I
could do it , a lthough i t is so v e e a sy. Wha t I ha ve don e
is sim ply this . I have foun d e geom e tr ica l m e thod for
m akin g th e patte rn to on e shape large or sm a ll

,
and, there

FIG . 239 .

good-sh a trap
would

fore , w e shall n ot wan t t o bor row from a

when w e se e i t . I have kn own th e tim e when
ha ve give n a sove r e ign for a trap pa tte rn .

Fig . 239 shows my ge om e t r ica l pla n for str ikin g out th e
che ek of a se lf-cle a nsin g O -tr ap . T h e n ove lty of str ikin g
this is in obta in in g th e poin t J , so tha t it will m ake th e
sam e a n gle in a ny sized tr ap—vi z . ,

th e an gle of for

proof com pa r e t h e above figur e wi th Fig . 240. For
str ikin g t h e above che e k take a pi e ce of le ad, havin g on e

stra ight edge , a s fr om M to J
,
ope n th e com pa sse s to , say,

g
in

,
a n d scribe t h e circle D E H

,
cuttin g th e l in e a t E .

ow if you h ave n o squa re a t han d
,
th e hee l lin e m ay be

obta in ed as shown by th e above ill ustr a te d m e thod by fir st
se ttin g th e l e g of th e compa sse s on th e lin e E ,

say a t M ,

a n d with th e sam e r adius as t h e cir cle E H D w a s struck
w i th, as from M to K,

str ike th e a rc K
,
and dr aw th e lin e

a A
,
cuttin g t h e cir cle po in t a t A . N ow this will divide

th e cir cle a t K,
an d fr om thi s poin t

,
with a ny dista n ce , se t

th e po in ts a
,
a . N ow fr om the se po in ts as ce n tr e s

,
a n d

wi th any dista n ce or r adius of th e com pa sse s, str ik e th e
i n te r se ctin g a rcs F

,
a n d thr ough thi s ce n tre dr aw a r ight

lin e , cut t in th e t op lin e of th e tr ap
,
a n d a lso th e pe r iphe ry

of t h e circ e
,
as a t K, whi ch will gi ve you th e squa r e o r

he e l lin e of th e tr ap . N e xt, an d m ost im por ta n t
,
pla ce th e

po in t of your com pa sse s a t t h e in te r se c t in g po in t M
,
an d

with t h e othe r obta in th e dista n ce t o t h e outside poin t of
t h e cir cle , as a t H ,

a n d as shown a t O P a r e the n
,
ha vin g

obta in ed this e xa ct dista n ce
,
se t i t off a lon g t h e lin e M E

,

a s a t J . This is th e le n gth of t h e top. N e xt fr om t h e

po in t J dr aw t h e outgo lin e J H
,
a n d thi s will be t h e

prope r a n gle to a l low th e wa te r to rush an d swe e p e ve ry

T R A P S.

Fro . 240.

T h e n ext thin g to b e con side r ed is th e de th of this tr a p
for se lf-cle an sin g pur pose s this i s gove rn by t h e siz e of
th e dip pipe E ,

E g s . 24 1 an d 242 ; suppose t h e dip pipe
t o be 4 in . ,

an d th e outgo pipe th e sam e
,
the n t h e 4in . out

g o J , Fi g . 243 , wi ll take up 4 in che s of th e ban d
,
tha t is

fr om th e top down t o t h e so il pipe or outgo
, a s a t K

Fig . 262
,

a n d a lso a s shown in th e se ction Fi g . 244 .

The n you m ust ha ve th e dip lon ge r than this to g e t th e
se a l—whi ch should n e ve r in a ny ca se be le ss than l i in . to

livin . he r e in thi s ca se t h e bottom of th e dip is 5i in .

FIG . 241 FIG . 242 . FIG . 243.

th e trap ; then you shoul d ha ve 4in .
,
or th e size of th e dip

pipe
,
be t w e e n th e bott om of t h e ban d an d th e lowe r e dge

of th e tr ap [a s shown a t B G , Fi g . This would be a

9&in . trap, but this is n o t wan te d, for 3§in will be ple n ty
for t h e spa ce be twe e n t h e bottom of t h e dip a n d ba nd,
whi ch, on accoun t of be in g, so t o Spe ak, he r e co n tr a cted ,
t h e wa te r will ha ve a be tt e r scourin g action on t h e bo tt om
of th e ba n d, an d th e ba n d be in g squa re o r fla t

, will a ll ow
th e soil, pape r , &c .

,
to g o fre e ly away ; in fact, a lthough

thin g from th e dip, a lon g th e bo ttom of th e ban d
, and out

in to t h e so il-pipe . Ha ving le a rn t th e above m ethod—N e xt ,
to str ike thi s tr ap che e k out as qui ckly as w e are thinkin g
a bout i t , take t h e com passe s , open them t o Ali -ia . , stri k e a

9in . cir cle [I, Fi g . 240
21212

uttin g th e top lin e J . The n take
th e uar e , an d from lin e dr aw a squa re lin e , or t h e
he e l cuttin g th e circle a t L ; the n with th e com passe s
m e asur e of}? th e dis ta n ce from th e he e l po in t E t o th e
e xtr em e fr on t po in t of th e cir cle

,
as a t N then this

distan ce is th e l e n from th e he e l E to th e fron t po in t of
th e che e k, a s a t N e xt wi th your rule or str a ightedge
draw t h e lin e P ,

cutt in g th e e xtr em e outside of th e c ir cle
a t N

,
a n d th e po in t a t F

,
a n d th e che e k will b e pe rfect
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cle ansin g tr ap, on l y just wide e n ough to adm i t th e
whe the r l in . or 6in . there fore , if you use a 4ih . dip
m ake th e trap on ly wide en ough to adm it this pipe .

T h e Sm a ll c -T r a p.

I have m ade tr aps with 3in . bodi e s a nd fi xed 4 in . dips
in side by workin g out th e side s an d he e l '

ust cie n t to
r e ce ive t h e dip. In thi s ca se th e tr ap pa ss a n ythi n g
like ly to be put in to th e close t ; a t th e sam e tim e i t is pe r

fe ct ly e a sy clean sin g, an d holds far less wa te r tha n any
othe r trap m ade .

R ule s for E a sy Cl e an sin g Tr aps .
—Fir stly : T h e depth

shoul d be twice th e diam e te r of t h e dip-pipe , in addi tion
t o t h e n ec e ssa ry depth of t h e se a l

,
whi ch, in a form e r

pa r a graph
,
Iha ve sa id shoul d n ot be le ss than l i in . to l é-in .

Se condl y T h e ban d or width of th e tr ap must be on ly
just wi de e n ough to admi t t h e dip, or n a rr owe r , if th e
che e ks can be kn ocke d outwards.

Thirdl y T h e outgo so il or w a ste -pipe m ust n e ve r b e le ss
in diam e te r tha n th e dip-pipe .

Four thl y : Tha t when solde r in g on th e outgo or wa ste
pipe , t h e top of thi s pipe should be br ought up to th e t op
of th e trap

,
a s a t F,

Fig . 244 , a nd K,
Fig . 262

,
and be a s

sm ooth a s po ssible , a n d w i thout

FIG . 244 .

th e dip-pipe close up to th e he e l of th e
C E,

Fi g . 244 .

B a dly-co nst ruc t e d a nd Il l -pro po rt io n e d c -Tra ps

B e for e I proce e d fur the r , I wish to draw your par ticul a r
at ten tion to badly-const ructed or i ll -propor ti on e d o -tra ps .

Fi g . 245 shows t h e O -trap n ot prope r ly m a de for se lf
cle ansin g pur po se s .

,

You will obse rve tha t t h e dip-pipe is
away fr om th e side , and con seque n tly give s r oom for t h e

fur t o colle ct. T h e bo ttom of t h e dip a t F is al so furr ed
ove r ; th e pr in cipa l cause of thi s is th e ur in e . Eve n w i th
th e be st -m ade t r a s this is like ly t o take pla c e . I have
an CD-trap qui te of thi s m a tt e r ; but when ple n ty of
wa te r can b e use d

,
a nd t h e tr ap pr oper ly con structed, this

1 1 3

it be m ade

FIG . 245.

Fixing t h e Dip.

FIG . 246 .

Havin g cut out th e chee ks and ban d to th e prope r siz e
,

take th e dr esse r a n d fla tte n th e le a d qui te sm oo th ; then
pla n e th e bands par al l e l an d squar e to t h e he e l . R e sp th e
r oun ded edges true on e t o th e o the r , t o h a ve them th e same

size an d square to e a ch othe r ; he r e a sm a ll han d-vice will
be foun d ve ry ' han dy to hold th e chee ks togeth e r whi le

B

T h e dip i s be st in tw o piece s, as a t E G A , Fig . 244 .

T h e inside
,
or

,,

p
rope rly spe akin g, th e di ,

should b e turn ed
or flan g ed b ac som e tim e s ca lled ove r

,
a word

use d 111
g

,L on don but I do n o t kn ow th e re a son ) so as to re st
on th e top an d r ece ive th e in le t par t of th e dip. This
should be pm ade for ordi n a ry close t s w ith 4 in . so il pip e

,

e xce ptin g you ha ve your close t to han d . e n m e asur e

th e trun k or outle t an d put your dip i n t o fit a ccordin gly .

T h e dip, if out in la rg e qua n titi e s should b e cut in th e
squa re cut ofth e plum be r ’s m i tr e block, Fi g . 161 , t o ensur e

t h e sam e be in g true , whi ch is ve ry impo r tan t for th e

bottom par t of t h e dip, an d must n ot b e ove r looked.

You can n ot fix this dip quickly an d prope r ly w i thout t h e
tur npin . Som e tim e s

,
howe ve r

,
this

odip is put in on e

pie ce , but don
’t fi x i t a fte r th e t0p is solde r ed on

,
as

1 t 1s m ore work . Solde r t h e dip and t op fir st . T h e
ge n e ra l lan pra c t ised is to so lder th e dip from th e
outside 0 t h e top,

but it is much be tte r solde r ed on th e
in side of th e t op,

in asmuch as you can have th e bo ards cut
down squar e to t h e dip whe r e th e tr a is fixed . It is a lso
be tte r when th e safe h a s to b e solde r be c ause you do n o t
ha ve th e dip pipe so lde r t o con te n d again st . In fact

,

the r e is n o r e a son why a l l U -tr aps can n o t be a lways m ade
in thi s w ay . I ha ve de scribe d th e plan n in g a n d

of good, r e li able
,
se lf cle an sin g U -tr aps th e followin g

is a descr iption of m akin g them up :
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ra spin g ; n e xt pl a ce them side by side , an d soil them al l

ove r th e in side a n d on th e outside
,
a s illustr a te d a t H N P

D
,
Fi g . 24 6 . T h e so ilin g a t H should b e 2 73m. wide , a nd a t

D fr om gin . to i in . wide , wi th th e an g l e s N P out r oun ded .

N ext take a gauge hook (som e plum be r s her e use an ordi
n a ry shave hook, an d for str a ightwork a str ai ght edge , but
this is n ot so good a s workin g wi th a prope rly con structe d
gauge hook) a n d shave r oun d th e inside on e in ch fr om M to

D a n d fr om D t o J , touch th e sha vin g ove r a n d do th e

o the r che e k . N ow take th e ban d, Fig . 247 . whi ch is th e
e xact le n gth, r oun d th e che e k, or i t ma y b e a li ttle lon ge r

,

an d th e wi dth of t h e dip-pipe
,
whi ch for a 4in . dip, w i ll, a s

a m a tte r of cour se
,
b e 4 in che s plus th e thi ckn e ss of th e

m a te r ia l . P la n e up bo th edge s, as a t A E B F
, t o th e

de s
i
r e

s
width , a n d par a lle l, and cut th e he e l pa rt I squa r e

t o

Som e tim e s whe n fan cy work is wan ted, th e edges of th e

le a d ar e r asped off t o form a
'

m itr e , but it is la bour thr own
away . L e t t h e bo ttom edge of th e che e k be we ll cle an ed
a n d th e jo in t will b e pe rfe ct . Soil ove r a l l th e in side

,
the n

th e outside , as m a rke d out
,
then take th e gauge an d sha ve

t h e in side of t h e ba n d t o th e sam e width as you did th e
in side of th e che e k

,
but on both side s . You n ow wan t a

trap-block
,

” whi ch is a pi ece of 3 in . de a l, say 18in . lon g
by l l in . w i de , plan ed up sm ooth . It m ust

,
m or e over

,
ha ve

t o ke e p i t fr om wa rpin g. A good plan is to put
of ir on barr e l thr ough th e cen tr e of th e stuff

,

Fm . 247 .

and n e ar t o e ach e n d. N e xt lay th e che e k upp
m ost upon thi s block, a n d, wi th t w o sm a ll clout n a ils

,

1t
o

th e re by dr ivin g t h e n a i ls th r ough justwhe r e t h e sha vin g
will com e whe n so lde r in g on th e top,

as a t th e do ts n e ar H ,

F1g . 246
,
a n d as a t A A

,
Fig . 248 . Take th e pre par ed

ban d a n d pla ce t h e e n d (whi ch, of cour se , shoul d b e squar e
to th e s1de s) t o th e he e l of t h e che e k a t M , an d with a 2in

wr ought- i r on clasp o r clout n ai l just dr ive n n e a rly upr ight
i n to t h e block

,
s

ag 4
in .

, t o hold i t in position ; tha t is t o
say, t h e e dge of e ban d up t o th e he e l of th e ch e ek. N ow

be n d th e ban d t ruly up r oun d t o th e edge of th e che e k, a n d
f

l

i

g

x

i
t

l

th e

gfs
by dr ivm g a few m or e n a il s in to t he block, as a tg .

N e xt place a pie ce of bo ard a cross t h e top of th e ban d
a n d a sm all w e 1g h t to ke e p i t the r e , a nd the n so lde r up t h e
tr a

fia
w h mh is don e a s fo llows
vin g eve ryth in g in re adin e ss, wi th spla sh st i ck, cloth,

T R AP S.

an d ch ip
tpl
in g kn ife , a n d a light if you cann o t se e , whi ch

is ofte n e case in som e shops . Fir st splash on th e so lde r
care fully r oun d th e join t, as a t D FE , Fig . 248, and
whe n t h e he a t is n i ce l

yg
o t up (if requir e d he re use a n

iron , but you wil l soo n e ar n to do this work wi thout a n

iron , briskly work t h e n ose in to th e solde r from E t o F an d

D tur n in g t h e ir on roun d a n d r oun d so a s to p10 h
th e m e ta l in to a sem i -liqui d sta te ) ; the n take a bran ch clo
s

gé
,
275111 . by 2m. an d wipe fr om r ight t o le ft or from

1 t o r ight
,
a s you think prope r

, but whicheve r
w a do i t a t on e qui ck swe ep . If you wipe from F

t o l) , whe n you g e t off a t D
, take a chipping kn ife a n d

cut t h e solde r squar e off be for e i t se ts ; do li ke w is

F m.

Som e P lum be r s w i pe from about th e ce n tre or bottom of

th e che ek, and do i t a t twice . Som ay you ; but th e form e r

18 the qui cke r , and, a s qui ckn e ss i s th e pr in cipa l par t in
W1P 1118 , i t m ust be th e be st . Havin g on e che e k so lder ed
on , do othe r in a sim i lar m ann e r , by fir st pr e parin g

Fm . 249.

fixin g th e body a s shown a t Fi g . 249 . B e care ful tha t
th e he e l of th e tr ap is squa re with t h e ba n d, a nd qui te
true or leve l ; n e xt, sha ve all roun d th e outside of th e t op
or bed a t A , Fi g . 249, or L H , Fig . 23 6, a nd bore a

gin . h o e as an air -hole , a t just about J , Fig . 23 6, or , a s

a t F
,
Fig . 23 3 , or whe re th e

'

outgo will b e ; this is t o
a llow th e air t o g e t in to th e tr ap when i t is coo down
a fte r solde r in g up. This sm all hole is import an t , or e side s
would be pr e sse d in wi th t h e e xtra . pr e ssur e of th e a tm o

he re , owin g t o th e in te r ior a ir co n de nsin g as i t coo ls .

ow ,
having t h e body of th e tr ap a l l r e ady for so lde r in

to t h e top, pre pare th e top as follow s Take a pie ce of ls
we ll fla tte n ed out

,
so il ove r t h e inside par t and e dge s, a lso

about thre e -qua r te rs of an in ch roun d t h e un de r -side of
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T h e '

o -Tr a p. o r Fo o t -T r a p.

Thi s tr ap [P i 252] whi ch e xact ly r e sem ble s t h e le tte r
“

0,
is in prin cip e th e sam e a s th e o . It is kn own i n som e

a s th e foo t trap,” for fixin g a t t h e bottom of sod

FIG . 252.

a stonishin g to fi nd t o What a n e n orm ous size some of the se
traps we r e form e r ly m ade . I took on e out of a se rva n ts’
he ppe r

,
a t N o . 16, A ddison R oad

,
Ke n sin gton ,

which
w e ighed 1 3 6 l bs . , whi lst a t o the r tim e s the se o ld tr aps a r e
t o b e foun d of n o t m or e than 9in .

,
we ighi n g n ot m or e than

15 or 18 lbs .

T h e pr ope r m e thod of str ikin g thi s tr ap corr e ct is a s

fo ll ows —T o m ake a 91n . tr ap, Ope n th e com pa sse s 45m ,

a nd.de scr ibe t h e cir cle A ,
Fig . 253 dr aw t h e t op lin e E B ,

cuttin g t h e circle a s shown . N ow dr aw t h e wa te r lin e
0F

,
whi ch is g e n e r a lly t h e size of t h e dip

-pipe ; tha t i s,

Fl o . 253 .

a ssum ing t h e dip pipe t o be 4 in . , ou should ke e p th e wa te r
lin e 4 in . from t h e t op, though, if

y
n e c e ssa ry to g e t a

m or e dip, yo u m ay m ake i t a li ttle highe r . N e xt,
t h e sam e r adius (45in . ) str ik e t h e a rc H F , cuttin g t h e

wate r -lin e , a n d a lso t h e outside of t h e fir st circle , a s

shown , the n stri ke t h e he e l lin e E squa r e with t h e t o -l in e
,

a nd cut tm g th e circle , a lso str ike t h e outle t en d H If

you pre fe r
’

a sharpe r outli n e curve
,
se t t h e com passe s a t a

sm a lle r r adi us . T h e trap 18 m ade up in t h e sam e w ay a s

t h e o -tr a p, e xceptin g th a t t h e so lde r -lin e roun d t h e topdoe s n o t join .

‘

D-T ra p w it h So l id End .

T h e objec t
'

o i this style of tr ap is to sa ve a be n d on t h e
so 1 l -pi an d i s do n e by m aki ng i t wi th a stop or soli d e nd,
a n d ta g t h e sou-pipe r igh t down as a t J Fig . 254 .

T R A P S.

Make th e jo in t F on th e botton of th e ban d (which shoul d
b e str a igh t a t this poin t) , wipe roun d th e che e k

,
a s shown

a t F. B e car e ful n ot t o ha ve any sha rp an gle s
, and th a t

th e tr a is n o t wide r than t h e outle t ; a lso tha t th e so il-pipe
is fix in a lin e wi th th e so lid end. On th e top of thi s
trap is show n a t L a cle ansing cap and screw

,

Fro . 254

answe r t w o purpose s, n am e ly, t o cle an out th e tr a an d
a lso t h e so il pipe . Of cour se th is trap m ust be , whe n ed

,

prope r ly ven t il a ted , a nd should th e cap an d scr ew n o t be

r equir e d, th e ve n ti la tin g pipe m ay be fixed in a lin e wi th
th e so i l-pipe J . Som e tim e s the se traps can be use d advan
t a g e ously ove r so il -pipe s runn i n g a t t h e back of th e close t
in a horizon ta l di re ction .

You w i ll n oti ce tha t in th e form e r il lustra tion [Fig . 204]
ofth e old “

o -tr ap, tha t th e r ise t o t h e outle t is m uch m or e

sudde n (a s in th e old-fa shi on ed U -traps [se e Fi g . tha n
in th e above i llustra tions , whi ch i s a good che ck shoul d
the se traps be m ade ve ry sm all again st m om e n tumi ng out

when fixed de r va lve close ts . Of cour se th e pa tte rn of

FIG . 256.

the se tr aps m ay be cut out wi thout t h e outle t cur ved‘

l in e ,
a nd by m akin g t h e outgo str a ight, a s fr om J F, Fig . 255 ,
whe n i t will be im po ssible for i t to m om e n tum out

,
an d

a lm ost im possible to siphon out , be cause then th e curved
l in e D go e s a li ttle ba ck towa rds t h e in side o f th e tr ap a t

t h e l in e F I, whi ch te n ds t o thro w th e spla she s from t h e

a ir bubble s inwa rds , o r towa rds t h e dip.

T h e Ec l ipse T r a p.

This tr ap, as will be se e n ,
is a spec ie s of t h e v -trap ca st

in on e pie ce t h e outgo
,
a s in the m-tr ap, Fig . 256 , i s m ade

with a m uch too e asy cur ve a t th e outle t . If t h e curve
lin e U, Fi g . 256 , h ad be e n brough t n e a rly di r e ct up fr om
U

'

t o th e le tte r R
,
the n this trap would have be e n on e of

t h e be st t o be foun d in t h e m a rke t . A s i t is, i t is a good
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trap for fixin g be low hoppe r , pan ,
or othe r such close ts, but

i s n ot wha t I should con side r good in i ts re sen t sta te , viz . ,
rt

i s n o t sui tabl e for valve close ts . I shoul al so h ke t o se e m or e

dip
give n , for those whi ch I have se en ar e ba r e ly%in . ,

but

thi s can n ot be sa id to be t h e fault of th e in ve n tor ,
.

but

t ha t of t h e m ake r . Fi g . 257 is an e le va tion of th e Echpse

t r ap .

Sh a llo w Tr a ps fo r 7 in . Jo ist s o r o -Tr'a p
w it h Fla t Dip.

tr ap be in g my ow n in ven ti on , I comm en ce by giving
.m r e ade r s th e prope r in st ructi on s for it s m a nufa ctur e . T h e Ade e T
i ra t e th e body [Fi g . M D J I, as you would th e

"a ”

body of t h e o -tr ap, an d then wipe in th e m l e t This is an A m erican tr ap, th e acti on bein g tha t of th e
N ow m e asur e ofi from M to t h e fr on t Of U -trap, but m ade in halves, a s show n a t A B ,

Fi g . 259 . D

Fro 256 .
Fm . 257 Fro . 258 .

a saw cut th e che e k down to th e depth you require for t h e is th e dip pipe , 8 t h e soil pipe , 0 th e cover , E th e body.

wa te r lock ; the n cut th e o the r side
,
a n d fin a l l across t h e W n ot wishin g to say a n ythi n g deroga tory of this tr ap,

t op; P r e pa r e a pi ece of stout le ad, K,
just w i e e n ough to

drop in to this cut , a n d bur n i t the re , o r , wi th a coppe r bit ,
solde r a good thi ck se am a l l roun d t h e che e ks a n d t op or ,

shoul d you pr e fe r to wipe i t in ,
l e t th e pla te be r epa red so

tha t i t wi ll stan d out ha lf an in ch a ll r oun d . The pla te or

dip m ay b e solde re d in be for e th e top i s wipe d on or

a fterwa rds .

T h e obje ct for m a kin g this style of tr ap is to obta in t h e
wi dth for wa te r pa ssa ge in sha ll ow traps a cross t h e dip,
w hi ch a llows an ythin g to pa ss fr om th e in le t side to t h e

bod ofth e tr ap .

This tr ap in r e a li ty is a siphon
,
an d should n ot b e m ade

m or e tha n 8in . de e p a n d «t in . wide . This tr ap m ay be use d
for such pla ce s a s be twe e n 7in . joists, a n d m ay be ma de
t h e sma lle st of a ll tr aps used in close ts

,
but whe n used for

7in . joists, th e followin g is th e m e thod whi ch I fi n d works
be st a fte r fi v e ye ars’ e xpe r i e n ce wi th them upon som e

prope r ty bui lt by a M r . Hurst a t N e w B ar n e t . N oti ce
t ha t th e che e k in this figur e [258] is dr awn t o m y usua l
pa tte rn for U -tr aps, wh ich a nswer s for 9in . joists . M e a

bo ttom up seve n in che s, a n d str ike a r ight
lin e , M J , which r educe s th e he ight of th e trap 2in . ; n e xt
st r ike th e he e l lin e

,
MD ,

squa r e wi th t h e top lin e , an d se t
your com passe s from th e he e l po in t, M , to th a exte r n a l

pe ri phe ry a t th e fr on t of th e tr ap a s you did in str ikin g th e Fm 259

U -t r a w i th this dist an ce work off t h e le n g th ofth e to
a s a t N ow dr aw th e outgo lin e , cuttin g th e po in t a t . I n eve rthe le ss think tha t i t h a s a fault, n am e ly

,
t h e outg o

a n d th e pe r iphe ry of th e cir cle ; t h e sh ape is th en comple te . pipe com in g up to th e poin t F. I think if th e ban d we re

L e t th e fla t dip or ton gue , K, be pla ced 45m. fr om th e hee l
a t M

,
and 4 in . down in to th e tr ap ; this le a ve s a space of

2 in . a t th e t t om . T h e width of th e trap shoul d be 6in .

e re you ha ve a spa ce roun d th e bottom of 2&in . by 5in .
,

which wi ll a llow an ythin g to pass, un de r ordi n ary c i r cum
stan ce s, fr om th e ba sin in to th e tr ap . T h e outgo of th e

trap should be cut down 31m. r ight across th e fr on t of th e

tr ap . Th i s le ave s a n outle t of 3 i in . by 6in . , whi ch i s
ple n ty large e n ou for th e purpose .

N otice .
—Shoul you wish to con ver t thi s style of tr ap

in to a V -trap, you m ay do so by cutt in g th e slot C K B A to

a V shape and puttin g in th e pi ece accordin g ly.



1 1 8 T R AP S.

T h e Compo s it e Tr a p.

tr ap , Fig . 260, as be fore obse rved , is a compoun d
of th e m-an d U -tr aps . On examin a tion of th e figure , a t A ,

Expe r im e n t s w it h Clo se t a nd o t h e r T r a ps fo r

Illust ra t ing M om e n t a , Wa v in g O ut , S iph o n a g e , & c .

Wh e n se le ctin g th e trap for a wa te r close t i t is v e

im por ta n t t o kn ow wha t ki n d of close t is to be em ploy
For in sta n ce , a va lve close t should have a tr ap whi ch is pr oof
a ga in st wavi n g or m om e n tum i n g out , whi chwi ll be r eadi ly
un de rstood from th e foll o w in g de scription and dia gram s
When a ful l size d va lve close t is fi xed ove r a trap, an

t h e va lve ope n ed a n d the n sudde n ly shut, t h e
FIG 261 FIG 260. th e body of th e wa te r is out of th e ba sin , th e

F,
B
,
i t wil l be se e n tha t in th e in le t a n d he e l par t of thi s by i ts ow n m om en tum ca rr i ed

.

for w ard, whi ch
t rap th at i t is m ade with th e fla t a t H and K, th e a ccoun ted for as follows : On hft rn g th e

Fro . 262

art is compose d of th e
(p
or

t
i on H wi th i t th e tumble r pin 0.

261 , be i n g fla t a n stra ight a cross ,
,

as in h avin g th e 10086 ” l“
or cut -down U -trap

,
i t a llow s th e so il t o g e t F a tt ached ; th e wa ter th e n

‘

run s th e ful l bore of th e d ~

away e asily wi thout so much of a di ve . This trap is easily
m a de in th e fol lowin g m an n e r : Fir st m ake th e body D,

aft e r th e fashi on of th e U -tr ap, the n make th e b uckle
be nd J K L , but fla t a t th e thr oa t H , Fi g . 260 (as a lso
shown a t Fi g . a nd solder or bur n i t to th e he e l of th e
body D , a s shown a t th e l in e H , Fig . 260

,
or i t can

_
be cast

in on e pie ce , or by ca stin g t h e dip an d bod D in on e pie ce ,
and then by bur ning or solde r in g th e top on afte rwards .

T h e outg o of this tr ap, as a lso th e U -tr ap
,
m ay be on th e

side or che ek t o sui t th e work.

B e fore I proce e d wi th a fur the r de scr iption of tra ps, I
wi ll give you a fe w in te re stin g e xpe r im e n ts on si hon ie
action , m om e n ta ofwa te r in tr aps, &c . , afte r whi ch sha ll
proce ed to de scr ibe some of th e sm all e r class of tr aps in
ge ne ra l use .
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e asy go in g outle ts to traps, as illust r a ted in Figs. 264 , 265 ,
&c . , but in orde r tha t you may cle ar ly se e wh a t ism e a n t by
this ve ry impo rtan t subje ct, a llow m e to r em i n d youof on e
of t h e fir st laws ofm otion . We ar e taught to di sti n gui sh
t h e m of t h e word “ in er ti a ,” whi ch i s t h e sim ple
r esistan ce 0 m a tter t o a cha n ge of st a te , whe the r ofm o ti on
o r of re st . L e t us

,
for th e purpose of this arg um e n t,

e xam in e Fig . 266 .

In t h e bo ttom of th e tr ap there show n wil l b e se e n th e

wa ter , K D C ,
appa r en tly sta tion a ry or in a sta te of

in a cti vi ty. In th e sam e di agram will al so be n otice d th e
wa te r dr ibblin g from t h e va lve F . This
e n ough to en ge nde r suffici e n t m om en ta t o in stan tly throw
out th e whole ofth e wa te r wi thin th e trap ; the re fore , th e

of th e tr apis roun ded
,
th e wa te r

stra ight li n e ofpa th , from B to C
ce ssi v e instan t wil l ten d to fly

mIf th e fron t, fro
off a t th e tan ge n t, E

FIG . 266

in e rtia of this wa te r cann ot be sai d t o be am upon
,
as

i t shoul d be , by th e in comi n g wa te r fr om th e va lve F
,
a n d

when eve r thi s constrain t occur s, the r e is a resistan ce brought
i n to
p
lay whi ch is kn own in m e chan ics as r e a ct ion

,
a nd

w hi o in this case is tota lly fa ta l to a ll se lf-clean sin g traps .

In thi s il lustr a tion a n d e xpla n a ti on you have a cle a r roof
tha t th e han dl e of th e close t sh ould be m ode ra te lyqui c a n d
ful ly pulled up,

in orde r t o e n able a l l th e wa te r to pass full
bor e and r apidly in to t h e tr ap

,
so tha t th e in ciden t m otion

dir e cted fr om th e wa te r in th e basin sha ll have full powe r
t o expe l t h e who le of th e foul wa t e r con ta in ed withi n th e
trap}

.

l

This appli es to a ll traps—close t or o the rwise .

e above t ra r e r e se n ts B e a r d an d De n t’s 4 in . C ast
lead Tr ap, w h i 1

Ihave proved to be a fa ilur e for slop
or va lve -close ts .

T housands ha ve be e n fixed ye a r ly
,
a n d cause n o en d

is e a si l

D E
,

ofi in

E to F

P F 0;

y turn ed out of i ts

and a t e a ch suc

due proportion t o

se the

of th e trap impoun ds it is again from
th e poin t of con tact, H G ,

towards th e tan ge n t l in e L U ,

when i t a ga in glide s roun d th e t oo e a sy, cur ved lin e d J U,

an d fli e s off a t th e tan ge n t, L M,
as though i t we re a ston e

from a boy’
s sli n g .

N ow t h e e ffe ct of this is, tha t wi th a close t -ba sin ha lf
full of wa te r

,
ha vin g a va lve fixed on ly 6-in . fr om t h e

wa te r -lin e in t h e trap, on th e va lve be in g rope r ly
so as to cle a n se th e tr a th e wa te r ga in ci en t
ve locity to swe ep onwa and a s the re is n ot suffi ci en t
r e acti on ,

n e ithe r by fr iction n or by th e cur ved lin e s of this
par ticular tr ap

,
th e m om enmm of th e wa te r is un checked,

and con seque n tly th e tr ap left w i thout sufficie n t wa ter to
pre ven t th e a i r g e , a s shown a t X,

Fig . 265 . N ow

z
i

f

i

f
ppose t his t o a pai l of' sl ops, i t will have th e same

ect .
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This re sult 18 pa lpable if on on ly con side r th e we ight of
t h e wa ter and th e cur ve s 0 th e trap, which m ay be

g
com

to a ba ga te lle ba ll passin g roun d th e head of th e

N ow l et us e xamin e Fig . 268 .

This 1s th e e clipse tra g
m life , I disco vered
w a t th e T r ap-Te stin g C on gr e ss

,
he ld a t M essrs . J . en

a nd Son
‘
s e stablishm e n t, on Octobe r We a re told,

and i t is a fact, tha t wa te r will a lways pa ss onward in a

stra ight li n e unle ss i t with som e substan ce t o check
i t or di ve rt i t s com se . N ow , suppose thi s tr ap t o be fixed

I would have trusted
th e m om e n tum ofwa te r in tr a 8

,

FIG . 269 . FIG . 268.

a s shown a t M ,
Fig . 271

,
havin g th e basin C on top ; thr e e

ar ts fi l l th e ba sin and lift t h e full sized va lve as sh ow n a t

7, Fi g . 272 , as you woul d we re i t a va lve -close t, a n d thus
fi l l th e pipe par t 4 , 4 , 3 . T h e wa te r on fal li n wil l str ike
a gai n st t h e bottom B C , Fig . 268 , an d would y off a t th e
tan g e n t-lin e O P ,

but as in th e m-trapbe fore r e fe rr ed to , it i s

Tra p-Te st ing .

$7 ( 6

121

by th e ve ry e a sy cur ve
,
E F, dire cte d in t h e lin e F L T K ,

up again st t h e r ounded te p,
H

, whe n i t is re -dire c ted to t h e
outgo . This

,
I thi n k

,
i s quite cle a r , a nd will be r e adi ly

un de rst ood on re fe r e n ce t o t h e dott e d lin e s, shown in my
be t w ee n K a n d N

,
Fig . 257 .

ow you ha ve se e n th e e ffect of wa te r pa ssin g thr ough
t h e e cli pse t ra n ext l e t us e xam in e t h e -tr ap as

illustr a te d in
'

g . 269 . This i s th e com p e t e 4 -in .

CD-trap
,
but ow in g to i t s sha pe i t is e xtr em e ly un suitable

for ge n e ra l work, to say n o thi n g about i t s be in g difficult to
m ake . For insta n ce , from outmde to outside

,
o r S t o V

,
is

l 6in . ; then a ga in i t is a t le a st l Oin -de ep—tha t i s from t h e

t op a t G t o th e bo ttom a t E . L a te ly i t h a s un de rgon e a

slight al te ra ti on by th e han ds of M r . Dani e l Em pta g e , of
M arga te , w h o h as cur ved th e outgo to D P X

, Fi g . 269 . I
m ay he re r em a rk tha t the se traps a r e e xce ll e n tly made t o
alm ost cv con ce ivable shape b th e pa te n ted re c e ss of

Fr e de ri ck e lson Du B ois [se e Fig . and so d by M r

G . J e nn in gs .

This t ra owing t o th e t op ar t be in g sudden ly turn ed
back as a t Fig . 269, r efle cts e wa te r back som e w hat as
in th e U -trap

,
an d so pr e ve n ts m om en tum in g or wa vin g

out [a lso se e t h e an ti U -trap a t F, Figs. 227 and 228, al so
Fig . 278 a t L a c. ]

A t Me ssrs. J . P ull en Son ’
s e stablishm en t in October

,

188 1
,
the r e w as e re cte d a sca ffold about 4 5-ft . in height

wi th so il pipe s leadi n g fr om top to bo ttom ; upon the se
so il pipe s we r e fitte d bra n che s wi th slip join ts for re ce ivin g
any kin d of tr a sui table for fixi n g be low a close t, such
bran che s be in g p oed e ve ry 8 or l o-ft . u t h e so il pipe for
th e espe cia l pur pose of e xpe r im e n ts . t w a s my good
for tun e whe n a tte n din g t o te st t h e var ious tr aps

,
to ha ve

m e t with som e of t h e be st plum be rs n ow in busin e ss, a s
a lso m em be rs of th e N a tion a l H e a lth Soci e ty

,
and i t a ffo rds

t le asur e t o ha ve t h e opportuni ty of in form in g m y
r e e rs o th e var ious e ffe cts of th e e xpe r im e n ts on t h e

diffe re n t tr aps .

Som e of th e se lf clept San i tary En gin e e r s an d

P ra ctica l P lum be rs will be a stoni shed a t th e r e sul t of
the se soun dly pr acti ca l e xpe rim e n ts .

A
,
Fig . 270, r epre se n ts a full-sized Sharp’

s pa tte r n basin
,

14§in . wide an d l 2in . de ep , fixed fromth e top rim ofth e ba sin
t o t h e t op of U -tr ap, l 7in . high , a nd ove r a ful l-sized
P ulle n ’

s cast-lea d o -tr ap : th e he ight of th e sod -
pi e

from th e basin A t o th e foot of th e pipe is 45 -ft . The
bo ttom of th e ba sin w as plugged

,
th e ba sin the n fille d wi th

wa te r
,
and in spi te of a ll e ffo rts, a n d howe ve r m uch wa te r

w as appli ed, whe n th e plug w a s sudde n ly r em oved
, th e

tr ap could n o t b e em pti ed of wa te r n or th e wa te r -se a l
destr oyed, e ve n when th e cap G w a s m ade a ir -tight ove r
th e top of th e so il pipe . T h e r e a so n why i t can n o t be
siphon ed out is pa l able , for on reflecti on an d by r e fer e n ce
to Fig . 280, it is c e a r tha t in U -tr aps m ade full size t o
pr e ven t siphon age , tha t you ca n on l y siphon t h e wa te r out

whi ch is con ta in ed w i thi n t h e dip part of t h e trap . On t h e

opposi te side w as a fte rwa rds fixed an (l l -tr ap. an d a lthough
w e e n dea vour ed to un se a l thi s trap by siphon age fr om t h e

O -trap, i t w as foun d impossible , a lthough th e cap G w a s

qui te a ir t ig ht (th e r e ason w a s sim ply be cause th e dip o r

wa te r -se a l in t h e (p
-tr ap w as a gai n st l - in . in th e

U At rap) , the re for e th e n e ce ssa ry air r a the r wen t thr ough
th e U -tr ap w i thout affe ctin g i ts wa te r -se a l . I should
sta te tha t if th e dip in t h e 0 be too m uch

,
t h e ar t-rap wi ll

siphon out . M r . B ucha n tr ie d thi s e xpe rim en t w it h an other
U -tr ap

,
an d the n th e (I) siphon ed out

,
which proves tha t

a shallow dip m ust be give n t o th e 0,
if it is to supply

.
air

to prev en t siphon a ge in t h e (p-tr ap .
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T h e He lm e t Tr a p.

[Fig .

A lso se e Fig . This m i) h as a roun ded bo ttom ,

an holds con side rably le ss wa te r than P ull e n
’
s la rge

U -tr ap
,
or th e above -m e n tion ed .

It w as fi ll ed wi th wa te r , a n d on ra isin g th e plug in t h e

bottom of th e ba sin D
,
i t .w as foun d im possible by

m om en tum t o de str oy th e wa te r -sea l, n or could this full
sized trap be siphon ed out .

Sm a ll-S iz e d He lm e t Tr a p.

Fro . 270.

T h e Sm a ll 0~T r a p.

FxG . 271 .

B e a rd a nd De n t
'

s w . T r a p,

FIG . 272.

A house -fla nn e l 2-ft . 6-in . by 2 -ft . w a s a t in to th e di
of th e U -tr a and w as thoroughly w a s ed away w i
thre e pa rts 0 a ba sin of wa te r

, so tha t th e act ion of t h e
U -tr ap can be ce r tifi ed as fo l lows
Tha t i t ca nn ot be siphoned out ; n o m om e n tum of wa te r

would de str oy th e wa te r -se a l ; a full-sized house -fla nne l
W111 pass thr ough i t wi th thr e e pa rts of a basin ofwa te r ;
thr e e st on e s

, ”in . squa r e , w i l l
t pass out by th e im pe tus

g ive n by on e ba sin ofwa te r . a nd, i t cann ot ebb or wave out .

Wh e n th e trap w a s m ade to m y lin e s , v iz . ,
with th e ba n d

on ly jus t wide en ough t o admi t th e dip,
the n i t could n o t

b e m a de to m om en tum out
,
but could be siphon ed out from

i ts ow n ba sin
,
an d on ly the n whe n th e cap G a n d o the r

ope n in g s we r e closed, or whe n w e ra ised or le n gthen ed t h e
outgo t o a fa ll of 6 in . in i ts length, whi ch siphon age w a s

pr e ve n te d by t h e use of a ugin . a ir pipe .

Four pie ce s of brick and sto n e 25m. squa r e
,
we re a l l

car r ie d be for e
Ja

e wa te r down th e so il -pipe .

T h e hous e n n e l
,
2 ft . 6in . by 2ft . ,

a s a lso an e xtr a

p
ie ce of r ag 3ft by l 3in . ,

we re com ple te ly cle ar ed by
a lf a ba singof wa te r the n on e te a spoonful of in k w a s

wa shed com ple te ly away by on e a n d a ha lf ba sin of wa te r .

A han dful of close t pape r put in to th e di p w a s cle ar ed out

wi th on e ba sin of wa te r
,
—t h e in fe re n ce n e cessar ily be in g

tha t t h e he lm e t tr ap i s se lf-cle an sin g i t ca n be un se a led
by siphon a ge i t will n ot m om en tum out , and i t cann o t e bb
or wave out .

T h e improv
th e dip pipe .

Thi s tr ap w a s tr ie d w i th th e followin g re sults : It w a s

ha lf fil le d w ith ston e s
,
from 2in . t o 2 in . in di am e te r , th e

whole of whi ch we re flushe d out w i on e basin ofwa te r ;
the n th e be fore m e n tion e d fi ann e ls we r e put in , whi ch we r e
se n t out w i th a quar te r basin ofwa te r ; a ha n dful ofpape r
w a s se n t out with a quar te r of a basin of w a te r . T h e

fla nn e l a n d pape r toge ther we r e e n tir e ly cle a r ed w ith th e
wa te r runn in g from a cock a t th e r a te of 4 ga llon s pe r
ha lf m in ute . T w o te aspoons of ink we r e e n tir e ly
cle ared away wi th on e basi n ofwa te r . It w as im

p
ossi ble

t o m om e n tum i t out . It w as siphon ed out when p ace d a t
top of th e pipe an d all o ther ape rture s be in g close d, by
discha rgin g on e basin ful of wa te r , a half basin ful n o t

Fig . 270, on th e r ight, is a close t ba sin e xactly t h e sh a
an d size of A , th e tr a w as fir st fi l led wi th wa te r , t e

basin plugged
,
t h e cap take n off th e top of t h e so il pipe ,

an d t h e basin fi lled wi th wa te r ; the n t h e lug w a s r a ise d,
an d m a n ins ta n t th e wa te r rushing from e basin cle a r ed
n e ar ly th e whole of t h e wa te r from t h e tr ap , le a vin g a g ap
of a t le a st gin . be low th e thr oa t of th e trap, the r e by a t

on ce le a vin g th e tr ap tota lly de vo id of wa te r -se a l .
N ow this action , a s de sc r ibe d ahm e

,
is ve ry e asily e x

l a in ed, and i s tha t, ow in g to t h e shape of the
r

ytrap and i ts

havin g so sm oo th a sur face , i t can n ot r e sist th e im pe tus of
th e wa te r fr om th e basin whe n th e ug is r a ise d ; this is
illustra te d a t J K, Fig . 272 , a lso a t E F,

Figs . 276, 276,
and also at Figs. 264 a nd 266, by which i t m ay be se e n tha t
th e m om en tum of th e wa te r is car ri ed forwa rd. a n d to a.
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w he n
,
as this wa te r be ing in t h e shape of a plug, a n d a s

sh own a t B , Fi g . 274 , t h e air above i t i n stan tly rushe s for
war d wi th a n equal ve loci ty t o th e r a te a t which th e wa te r
is m ovin g

,
a nd th e effect of this a ir pr e ssin g u n th e top

o f th e wate r is kn own as sucti on , fr om th e pe c noi se i t

m akes .
This ai r con tinue s to flow up th e wa te r as i ndi ca ted

Fro . 275

ar row s in Fi g . 275, an d wi ll te n d to for ce a ll th e
wa te r out of th e tr ap un til equi librium is

par ts of th e pipe or tr ap, he n ce th e r e a son for fixin g an

. .a ir pipe as shown a t N , or a t I, Fig . 264 . Sup so tha t
a ir i s a dmi t te d both ways

, viz .

, from F t o A ,

'

g . 276 ,

Fro . 276

t hen the wa te r , in conseque n ce of its n on -cohe sive proper
ti e s, Wi ll part or di vide , be cause i ts gravi ty h as
i ts m om en tum an d powe r of a ttr acti on

, an d obeys t h e

F10. 277 .

law of gra vita tion , as shown a t B E, Fig . 276,
i s se e n fall i n g back fi n a l ly to a sta te of r est , as

.shown a t A
,
B

,
Fi g . 277 . He r e is on e of th e worst e vils

T R A P S.

kn own in th e syphon or roun d pipe close t tr aps ; th e quan
ti ty of wa te r fal lin g ba ck afte r thi s siphon a ge is n o t sufi
cie n t t o fill th e lowe r par t of th e tr ap (se e lin e A B ,

Fig .

277) and up t o th e diaphra gm , thus r en de r in g th e tr ap
use le ss. A li ttle con side r a tion wi ll sh ow tha t all this

,
a s

fa r as r e ga rds siphon a ge m ay gen e r a lly be r e ctified very
e a sily b adoptin g a ir pipe s on th e outle t sides of th e trap ,
a n d as a r a s m om e n tum goe s, this m ay al so be stoppe d by
th e use of a prope r shape of trap such a on e a s is ill us
tr a t ed a t A K .\I, Fi g . 278 .

FIG . 278.

N ow l e t us exam in e Fi g . 262, for t h e illustr ation of t h e

action of th e wa te r whe n pa ssin g thr ough n on -siphon i c
O -traps . H e r e is a va lve close t fix ed ove r a full -siz e d
(
“

J-tr ap
,
viz . ,

l 3 in . lon g
,
6§in . w i de a t t h e ba nd, a n d 9in .

de e p . O n th e han dl e of t h e close t be in g pul led up, t h e

wa te r qui ckly fills up th e trap, a n d fills up th e so il pipe ,
which soon causes i t t o ac t a s a

‘
siphon ,

a nd cause s th e

wa te r wi thin t h e trap t o r e sem ble tha t shown a t Fig . 279,
whe re t h e w a te r in t h e trap is put in to ve ry r apid m otion ,

P i c . 2279.

by re ason of t h e wa te r in a lon g le n gth ofsoi l pipe runn in g
out , an d whose we ight, if the re be n o in le t for th e a ir ,
te n ds t o cr e a te a par ti a l vacuum in th e t op pa r t a n d al so
in t h e tr ap, but b r e a son of t h e a tm osphe r ic pr e ssur e
pre ssin g on t h e s a ce of th e wa te r in t h e dip O

,
th e

vacuum ca n n ot be pr oduced
,
t h e a ir e n te rs a n d puts t h e

wa te r w i thin t h e trap in to r a pidm otion ,
andwhe n e xam in ed

through a gla ss-sided tr ap appe a r s e xa ctly a s tha t de scribe d
in fi g . 279 . T h e re a son why the se O -tr aps cann ot b e
siphon ed out is sim ply this—a n d whi ch is W e ll depicte d in
th e foll ow i n g figur e 280

,
o r in a n ordin ary glass oil flask,
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&c .
—A

,
re semble s th e di p-pipe of th e tr ap, and

outle t, but for con ve n i e n ce sake l e t us use t h e cork of t h e

for t h e outgo . N ow ,
fill up th e bottle with wa te r

FIG . 280.

a s show n by t h e dotte d li n e s . Then ,
with your m outh suck

awa y a t th e tube F (thi s a n swe rs th e pur pose of th e wa te r
goin g down th e soi l pipe ) , an d you wi ll fi nd tha t youca n n o t
e m pty t h e bottle

,
n o t e ve n of on e dr 0p. Wh y ? Sim ply

be cause th e dip-pipe A a llows th e a ir t o e n te r a n d pa ss
in to t l

fi
e wa te r , i t the n r ise s a nd pa sse s off in to th e outgo

H or

T h e above t w o sim ple e xpe r im e n ts shoul d be qui te suffi

cie n t t o show tha t this cla ss of trap whe n proporti on a t e l

m ade is m ost r e lia ble , so fa r a s r e ga rds siphon age , whi ch
siphon age ca n a lways b e stopped (e xpe n se a n d con veni e n c e
a llowin g) by prope r ven ti la tion ,

and whi ch e ve ry W . C .

should have .

A n t i a) T r a p.

N ow l e t us exam i n e Fig . 281 A is th e dip pipe , e xa ctly
a s in t h e ordi n ary D tr ap , B th e body of t h e trap, a n d

bo ttom of t h e dip, a n d F G th e outle t . T h e sam e le tte rs
a lso apply to Figs . 282 , 283 , and 284 . Fi g . 28 1 illustra te s,
by t h e dotted l in e s, t h e wa te r a t r e st, an d le ve l wi th t h e
outle t F . Fi 282 il lustr a te s t h e wa te r whe n th e trap is
be in g put nu e r a se ve r e te st for siphoni c action .

T h e wa te r e n te rs a t A , the n rushe s down in to t h e bottom
of t h e trap a t B ,

the r eby str ikin g out any sedim e n tary
m a tte r ; a n d, a s m ay be se e n , t h e wa te r fill s up t h e body of

t h e trap
,
the n flows out a t t h e outle t pipe IK L , fil lin g

i t up full bor e , by re a son of th e a tm osphe r ic pr e ssur e i n

125

It n ow te nds to suck
on its surface , or otherwise ,

addi tion to th e we ight of th e wa te r .

e ve rythin g tha t m ay b e floa
towards th e m outh of and ow n th e outle t thus

Fro . 281 .

t h e wa te r t o b e en tire ly run out th e

r e cepta cle le adin g in to th e dip A ,
a n d tha t

ai r is a dm i tted thr ough th e dip-pipe A Q,
Fig . 283 , a n d

blows upon t h e surfa ce of t h e wa te r in t h e dip, whi ch is
in stan tly em pti ed ; t h e a ir con tin ue s to force th e
from t h e bo ttom of th e dip-

pi a s shown a t B , a n d bubble s
in an upward dire ction towa rd: th e mouth of th e

P ro . 282.

T h e wa te r , n otwi thstan din g i ts a g ita te d condi tion , appe ars
to cl in g to th e oute r side s of t h e trap, and whe n sufficie n t
ai r is admi tte d t o a llow t h e outle t pipe to em pty i tse lf, th e
wa te r

,
m arked by t h e un e ven or wa ve d lin e W i thin th e

tr ap
,
an d roun d about t h e dip, W ill fall back to i ts n orm a l

sta te , a s shown by t h e wa te r -lin e D ,
in Fig . 284 , a n d n otice

tha t thi s wi ll fa ll back
,
an d in sufficie n t quan ti ty to we ll

se a l th e e nd of t h e dip
-pipe . Such tr aps can be m ade to

Withstan d a ny ordin a ry te st whi ch m ay be appli ed for
siphon a ge , an d t o an swe r e ve ry purpo se ; but care must

b e take n t o m a ke th e body la r g e e n ough in pr opor tion to

th e len gth and size of t h e outle t pipe , an d tha t th e dip doe s
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n ot e xce ed th e siz e of this outle t pipe . I have tw o a t
work in my house be low som e la va tory ba sin s . T h e len gth
of down pipe in on e is about 18ft . ; i n th e o th er ,

.

about 6ft .

O n pullin g out th e l in . plug, th e 18ft . pi pe basm
em pt i es, and w a t e r o lock out of 4§m . ,

FIG . 283 .

on ly losin g 2in . e ach tim e th e ba sin is used, and

le avin g a thor ough go od wa te r -se a l for
close exam in a tion I fin d tha t i t is on l y
th e dip

-pipe
,
toge the r wi th a fe w spla shin gs ,

K, Fig . 283 , tha t di sappe ar fr om t h e tr ap, an d tha t a s
soon as this is gon e , th e a ir is fr e e ly adm itted thr ough th e

2 K

Fro . 284 .

wa ter . T h e tr aps I spe ak of ke e p
cle an , and, in fact, they ar e a ll tha t
Ifyou exam in e a U -tr ap

, you will e asily pe rce ive t h e sam e

a cti on t o take place , but take car e to ha ve t h e tr ap la rge
e nough, if usedfor th e purpose of pr even t ing siph on ic act ion .

T R A P S .

I do n o t re comm e n d tr aps, for
be fixed so la rge , n or without

T h e P r in c iple of S iph o n a g e in Tr a ps .

[A lso see A ir P ipes ]

T h e r e ason why siphon a ge take s pla ce
accoun t of th e diffe r e n ce in th e we ight of th e
th e W P

un de rstood on re fe r en ce to Fig . 285 . He re A is th e in le t,
C th e outle t

,
an d B th e a i r -pipe . Suppose tha t th e

tr a is full of wa te r from th e piston R ,
'

t o th e

a n up t o t h e gauge lin e 3 in th e in le t pipe A ;

th e wa te r in A is in a sta te of r e st , an d ope n to th e a tm o

sphe re
,
whi ch pre sse s upon th e surfa ce of th e wa te r Wi th a

pr e ssur e equal t o l 5lbs . on th e squa re in ch , a n d tha t thi s
a tm osphe r ic pr e ssur e is a lso a cting upon th e Outward e nd

of th e pisto ns Q and R . T h e pressur e be in g equa l, an d,
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as possible avoided . Of course , if you choose to use la rge r
pipe s than are a ct ually n e ce ssa ry for th e work, then th e
effect of these be nds wi ll on ly be fe lt in proportion to size
of pipe .

Fm . 286.

.

In th e ca se of a as

Fi g . 286 , in
'

w h i ch the re are con tr a cti on i s
un n oti ce able , a s th e fluid

, as i t we r e , whi r ls, spins
,
o r

glide s roun d th e e xte r n a l pa rt
,
figur a tive ly spe akin g, n o t

to uchin g th e in n e r surface s
,
a n d the re for e m e e ts wi th n o

opposin g force , sa ve and e xcept fr iction
,
whi ch

,
as a

m a tte r ofcourse is ve ry gr e a t a t th e oute r edge s, as a t A ,

B , C, D,
&c .

FIG . 287 .

C onsequen tly, in e xpe r im en tin g to fin d the se effe cts, a
co n ti nuous spira l ben d must n o t be used, but on e a s

illustr a te d a t Fi g . 287 .

T h e A ct io n of Wind Cur re n t s o n Tra ps.

B o t t le Tra ps (Co n t inue d) .

Thi s tr ap, a s m ay be se en , is exa ctly th e sam e as those
shown a t Figs . 28 1

,
282

,
283 , 284 , e xce ptin g tha t in th e

figur e 288 a stum p is bran ched in a t A whi ch a n swe rs for
th e ove rflow of a l ava tory basin , an d whi ch shoul d b e
bran che d in be low th e wa te r lin e . C is th e clea nsin g cap and

screw .

Fm . 288 .

Som e tim e s, when th e pi a r e fixed so as to a llow strong
cur re n ts ofwin d to pa ss ug h them for 10or 12 hours
togethe r , th e wa te r wi thin a) or V-tr aps wil l be consi de rably
a gita te d

,
an d will by its rocking m otion an dfluctua tion e bb

out to th e e xte n t of th e w a t e r lock of th e tr ap consequen tly
th e tr ap be com e s use le ss, m ore e spe cia ll y in th e win te r
m on ths . Thi s is par ti cula r ly n o ticea ble in a ll si hons

,
i . e .

,

in traps m ade on t h e a) and V prin ci l e . B ut w e n th e o
tr ap is use d, th e e ffect of th e win d b owin g fla tly upon th e
sur fa ce of th e wa te r is ve ry diffe r e n t, ina smuch as th e

wa te r within th e tr ap is, so to spe ak, pr e sse d m ore equa lly
,

a s m ay b e se e n by blowin g thr ough th e tube F,
Fi g . 280,

a nd conseque n tly this w in d a ct ion on t h e wa te r within th e
U -tr ap is reduced t o

In all tr aps of this de scription (or , in deed,
any tra ps tha t a r e r equire d to b e se lf-cle an si n g ) ,
a lways fix them n ot le ss than 1 8m . below th e washe r
and plug of th e basin or str a in e r of th e sin k . The n , l i the
washer an d plug, or gra tin g, is large enough , whi ch i t 18

v e im portan t tha t it should be , t o a dm i t suffici e n t wate r
to%l th e pipe full bore , th e we ight of th e wa te r fa lh n g
upon th e bo ttom of th e tr ap w ill se n d a ll se dim e n ta ry
m a tte r be for e i t . I have fixed the se traps upon t h e floo r
lin e , in orde r to g e t a good fall from a wa shi n g-basi n , and

for th e pur po se of cle an in g i t out fixed t h e cap and screw
C on th e side or in fr on t
Som e tim e s this tr ap is m ade as follows

,
se e Pkg . 289,

C F form in g th e cap and scr ew,
a n d a flo a ti n g ball m ay b e

employed a s a t B ,
whi ch som e pe ople cl a im a s a n advan tage

for ke e pin g ba ck gase ous fluids from th e i n tern a l si de of
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of ei ther or co ld instan ce ,

FIG . 289.

thr owin g dow n h ot wa ter in ve ry coldw e a the r ) glass is very
apt to br e ak, a n d th e gla ss on ce broke n t h e tr ap n o longe r
e xists, but be com e s a highly dang e rous ar ti cle .

T h e she ll of thi s tr ap posse sse s n o advan ta ges ove r Fig .

288 , n e ithe r is the r e a n y super ior ity in th e tr ap . M an y
m odifi ca ti on s of th is bo ttle tr ap a r e to be foun d about th e
coun try, som e an swe r in g for wa sh -basins

,
othe r s for sin ks

,

ba ths
,
&c . they ar e kn own of bran ch pipe

FIG . 290.

tr aps
,
and o ther such appropr ia te titles, and Fig . 290will ,

by th e dotte d lin e s , &c . ,
se rve t o il lus tr a te th e m an y

differ e n t ways in which th e trap m ay be made useful for

1 29

sin ks, wash-basin s, ba ths, &c . i t is m ade w ith a sh ort
len gth ofsui table -siz ed ppi pe for th e body A , e ithe r wi th or
wi thout a cap an d scr ew a t t h e bottom B . T h e t0p
m ay have a. ipe t o e n te r a n d form a dip as shown by th e
dotted lin e ,

or th e t opp m ay b e ope n t o receive an a ir -pipe
as t h e dotte d lin e E . Or th e in le t m ay b e form ed as shown
by th e pipe F,

at a suitable dis ta n ce be low th e outle t pipe
G . Of cour se , the se pipe s m ay b e twiste d or be n t to a ny
shape

,
or F m ay b e th e in le t or th e outle t, acco rdin g a s cir

cum st a n ce s r equir e i t . I give you the se tr aps so tha t you
m ay n e ver be a t a loss whe n cir cum sta n ce s ca l l for your
jud
g
m e n t in se le ctin g a tr ap t o suit your work . T h i s tr ap
we ll for a l o t of odd jobs

,
such as wa sh-ba sin s .

Whe n th e cap a n d scr ew is in tr oduced
,
th e pipe F a n swe r s

for th e ove rflow,
an d th e pipe E forms th e wa sher a n d plug .

You wi ll n oti ce tha t, of cour se
,
thi s tr ap is in shape a n d

m ake lik e m y bottle or so ap-trap, from whi ch i t i s take n .

Fi g . 291 i llustr a tes a kin d ofbr an ch-pipe tr ap, which is,
I think , on e of th e sim ple st forms an d m ake tha t i t is
possible to con ce ive for a stink tr ap, an d will b e foun d
won de r ft use ful on a ccoun t ofitsche apn e ss an d th e r e adi
n e ss wi th whi ch i t can be m ade fr om m a te r ia l a lways
a t han d i n th e plum be r ’

s shop .

It can b e m a de , a s shown , wi th a roun ded
piece of lead solde red on to th e bottom lik e a flan ge .

be foun d very con ven i e n t for fixin g un de r Fe ll ’s ”

or Shan ks” cast-ir on ba ths . I
,
is th e in l e t whi ch m a y

be a pie ce of, say, 3 ih . le ad pipe , about 9in . lon g, though
in ma n y cas e s on ly a l in . pipe is am ply sufficie n t . W i s

t h e waste -pipe , whi ch for “Fe ll ’s B a th shoul d be l §in . ,

a n d ca n be solde r ed withi n 2in . of th e bottom ,
as a t S

,
an d

fix ed on th e S plug a s pe r dotted lin e D ,
the n ben t up t o

run a lon g th e jo ist
,
&c . , It wi ll, of cour se , b e un de r

stood tha t when t h e trap is use d for ba th work havin g
a safe

,
t h e tr ap a n d safe m ay be so lde r ed dow n in th e usua l

m a nn e r ; but when th e tr ap is us ed for wash in g-ba sin
or sink work

,
a cap and scr ew should be fixed in th e

bottom , whi ch, pr ope rly, ought to b e se le cte d th e r ight size
to fit th e bo ttom of t h e pipe or tr ap

,
wi thout workin g or

so lde r in g th e bo ttom ove r .

I ha ve te ste d th e workin g of this tr ap a nd foun d i t

pe r fe ct, e xce ptin g in t h e m a tte r of siphon a ge , whi ch is
coun te r ac ted by th e appli ca tion of th e a ir -pi pe fixed a t

about W ,
or by th e dr ibblin g s whi ch a lways n e ce ssar il v

fo llow fr om ba ths, or other ar ticles havin g bottoms wi th
large sur face s
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, R oya l P a la c e S in k T r a p a nd C o n s .

Fig . 292 illus tr a te s a ver y good an d r e liable sin k trap
in a ction i t is tha t of an m-tr ap , but i s con structe d in such
a ma nn e r tha t i t ca n n o t e lb o r wave out , n or can i t siphon
i ts wa te r se al away owin g t o th e shape of th e dis h r a gm s

H I. It holds by far le ss wa t e r than a ny othe r tr ap

FIG . 293 .

Fro . 292 . Ve n t ila t ing Tr a p.

h avin th e sam e wa te r -w ay e n dse a l, and, ch ieflyused in roof work whe re a ven ti la tin g
w i th a va lve w 1th gr a ti n g above . It is th e diagram is too
by a ll pr acti ca l plum be rs t o b e a lon g

P e rpe t ua l Wa t e r o r Tub e T ra p.

th e tw o hole s in th e oute r tube n e ar bo ttom must

i s use d as in close t . la rge e n ough t o supply t h e pipe D E full bor e , or you W i ll
som e day fi nd t h e ciste rn siphon ed out ; K is th e a ir -hole
t o pre ve n t siphon a ge in t h e ordin ary w ay, and whi ch hole
K must b e a lw ays put in .

requisi te , e specia lly for butle r ’
s pan tr y sinks, a nd from a

san i poin t of vi ew i s pe rfe ction ; for he r e t h e si nk is
a llows t o fi l l up, a n d a ful l w ay pipe of wa te r i s a llowe d
t o in stan tly flush t h e dr a in s . It is al so good in pla ce s
whe re n o wa te r i s thrown down for m on ths toge the r , for if
th e va lve i s down a nd th e trap dry n o sm e ll can possibly
pass thr ough t h e tr a p .

Thi s tr ap when fitted w i th t h e va lve i s ve ry us e ful for
fittin g in cottage sinks, for with i t t h e ordin a ry sin k ca n

a t an y tim e b e con ve rted in to a wa shin g tray, &c . T h e
above is dr awn from t h e 2in . , which is ca st in on e pie ce and
we ighs 9§lbs . The y ar e m ade t o sui t gra tin gs in si ze s of
2gin . , 3 in . , 3 i in . and 4 in . ,

a n d a r e a s sim ple a s a be ll-tr ap
to fix. T o be h ad ofM e ssrs . Fa rm i l oe , L e ad M e rchan ts.

The re is a lso a fi rst -ra te gr a tin g fitte d w i th the se tr aps
wh ich would l e t qui te double th e quan ti ty of wa te r pa ss a s
an y o the r 4in . sin k gr a tin g I have e ver se e n . T h e a tin g
is a lso fixe d w ith t w o scr ews. T h e va lve is h e l up by
sim ply le tting th e rin g turn ove r , as shown a t A , Fi g . 292
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in ve rte d be ll, B ,
Fig . 299

,
and a be ll -shaped con e , 0,

whi ch forms t h e dip of t h e t r a an d di ve r ts th e st r eam

fr om th e g ra tin g-hole s, H , H , to t h e ce n tr e of th e

in ve r te d be ll, the re by con cen tr a tin g th e separ a ted flow
or sm a ll stre am in to on e po in t

,
whi ch a t on ce

this trap a ve ry good on e .

Fix ing t h e a bo v e T ra p b e lo w t h e S in k .

If thi s tr ap gra tin g be taken off a nd a len gth of pipe
wiped on r oun d th e t op, this tr ap m ay be fixed be low th e
sink, o r be low a wa shha n d ba sin

,
&c . ; if so fixed, th e rush ,

or fa ll of wa te r in to th e be ll, or bowl
,
will dr ive a ll

se dim e n ta ry m a tte r be fore i t , an d so th e tr ap will ke e p in
good workin g orde r . T h e lip trap Fig . 297 m ay a lso be
fixed a s above dir ected .

B e ll Tr a ps .

These traps ar e ill ustr a te d a t Figs . 300and 301 They have
be en ve ry exte nsive ly used for sin ks

,
a r e a -dr a in s, &c .

,
and

P i e . 300,

FIG . 301

owin g to the ir be i n g so ve ry ba dly a n d ill -proportion a te ly
m a de , they a re a lm ost un i ve r sa l ly con dem n ed ; howeve r ,
a s m y wo rk would n o t b e com ple te wi thout n oticin g
t hem , I ha ve shewn them a s the y shoul d be m ade

, but

first l e t m e e xplain h ow the y a r e m ade . Fir st, ge n e r a lly
speakin g the y have n o t suffici e n t dip a t or be twe e n th e
m outh of th e brass be ll A a n d t h e outle t pipe B . This
is n o fault of t h e in ve n ti on , but tha t of th e m a ke r .

Se co ndl y
, i t is ge n e r a lly m ade t oo sm a ll be twe e n th e

outle t sta n d-pipe D a n d t h e be ll pa ssage , a n d t h e
outside or le ad par t of th e tr ap t o cle a r itse lf, the re fore
i t is a ga inst a l l r ea son t o expe ct i t t o pa ss large m a tte r .

This should n ot con dem n th e in ve n tion . Thi rdly, i ts

‘T RA PS.

F1 G . 302

FIG . 303 . Fl u . 304 .

Fig . 303 is an e le va tion of th e be ll trap, show in g it with
fixed hi n ged gra tin g
Fig . 304 is a n A n till ’ e tr ap, fixed with a lock grating,

wi th key above .

gra tin g C is often taken off thr ou h th e secon d ca
tha t i t will n ot pa ss th e la rge m atte?thr o h th em

use , or

(som e pe ople would push a saucepan thr on g but can

b e e asfly r em edi edby th e lock gr a tin g . So tha t for th e
thr e e so -call ed e vil s ther e can b e re m edie s . B ut by n o

m ea ns use th e trap un til you kn ow tha t this is don e . T h e
be ll is scr ewed on t o th e gra tin g a t G .

T h e pr oper siz e for a be ll tr ap : T h e pipe D should n e ver
be le ss tha n l i n . , the re should always be a t le ast a cle a r
5m . spa ce be twe e n th e outside of th e be ll an d th e body E
al so be twe e n th e in side of th e be ll an d th e outside of the
outle t pi pe

.

D ; an d t h e be ll shoul d have a t th e very least
l im : dip i n to th e wa te r , or be twe en A an d B and if

se i bl e , th e taps whi ch supply th e tr aps should a lways
p, say, tw o onthre e spots pe r m in ute , whi ch will ke ep

th e wa te r from sti nki n g . In fact
, a ll tr aps should ha ve a

constan t supply of fr e sh wa te r .

Fi g . 301 shows th e wa te r lin e a t D a nd th e be ll di ppin gthe r e i n to , th e a rrows in dica te th e g a s from dr ain , &c .

Fig . 302 is an e le va tion of t h e be ll trap

So lde r ing o n B e l l Tr a ps .

I m ay here give you th e dir e ction s for fi xin g these be l l
traps . Fir st, with your tur npin open your pipe to just fit
i t on a nd ove r t h e hub or bo ttom par t of th e tr ap, the n
r a sp th e oute r e dge of th e pipe , so il a n d shave i t about l in .

lon g, n e xt so il th e outside of t h e tr ap al l ove r a nd shave i t
jus t ove r th e shoul de r , a s a t A ,

Fig . 300; tur n t h e trap
gra tin g downwa rds , a nd wipe your j oin t upr ight . Wh e n
solde ri n g in to th e bottom of le ad si nks, se e tha t th e wood
work is dished down so tha t th e tr ap m ay b e l e t down on

t h e t op of t h e le ad a t le a st i of a n in ch be low th e le ve l of
th e bo ttom of t h e sink, the n so il th e le ad r oun d a bout 3 or

4 in ches pa st your sha vin g lin e , n ext sha ve th e lea d a n d
t op edge of th e be ll tr ap, an d touch ” i t ; the n you will
requi r e a ni ce piece ofbrown pape r , cut to th e e xact siz e of
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th e brass gra tin g, whi ch shoul d be paste d u

mth e gra t
in g ; this will pr e ven t th e so lde r r un n in g ug h your
g ra tin

cfi
whe n i t is be in g so lder ed down . Som e plum ber s

tou over th e brass gra tin g befor e put tin th e past ed
a l low s th e paper to be re adil y t offa fter

Ce m e n t ing S in k P ipe s t o St o n e S in ks .

the se be ll tr aps in

and se e tha t

B e l l T r a p M oulds .

[A lso M oulds for Sink C om a ]

T h e be ll trap m ould is an e xce edin gly useful art icle , for
m akin g con e s for conn e c tin g o the r tr aps t o th e gra tin gs of

sin ks . Iwi ll he rewi th de scr ibe an d ill ustr a te th e m e thod of
ca stin g,which is as foll ow s : F,

Fi g . 305, is a gun m e ta l block
whi ch form s th e inside . G is th e pin or plug which form s
th e sta n d-up pipe D,

Fi g . 300. This is m ade t o fit in to
th e block F—n ot too tightly . H is th e cove r , or part which

Fm . 305 .

g ive s sh ape to th e outside of th e be ll-tr ap . This is turn ed
t o fit th e block F, as shown a t I

,
when th e m ould is

comple te .

C a st in g B e ll T ra ps .

w h o
on e .

work
,
but I kn ow a l ot of

183
.

B ra ss G ra t ing s .

FIG . 306.
F10 3307 .

As a rule
,
t h e st rain er should have a snfi icien t quan ti ty

of hole s, and larg e enoug h to tw i ce fill up t h e waste pipe .

This is to a llow for stoppage s, &c . Suppo se t h e dip ipe

to be l in . squar e , th en th e r e w ill be an equal ar e a to t h e

pipe of 16 quar te r in ch an d twice this will be 3 2 ther e for e
th e gra tin g shoul d have 3 2 quar te r in ch hole s for th e
tr ap . B ut suppose w e as thre e r in gs—th e first to con ta i n
5 hole s, th e se con d 1 1 h o e s, an d th e t hird 1 3 hole s ; th e

and the n th e bod w il l fill
,
an d soon se ts . T hen kn ock out

th e pin or plug a n d take off th e cove r H ,
an d th e body

of th e tr ap is m ade . You m ay have t o ca st four or fi v e

be for e th e m oulds ar e t o th e pr ope r he a t, but ke e p a t i t
un til al l goe s sm oo th . T h e se cr e t is

,
a s in a l l o ther le ad

ca stin g, in th e m oulds (or chi ll s as they are som e tim e s

ca lled) be in g kept t o on e he a t, whi ch can be don e by a ve ry
li ttle prac tice . Iron m oulds a r e n o use for thi s work, a nd
th e le a d must n ot be t oo h ot , or th e trap wil l bre ak in
coolin g .

It often happen s tha t th e plum be r or le ad-worke r ca sts
for th e br a ss fin i she rs a t so much e r cw t . Ofcour se , good
ca st be ll- tr aps have n o hole s or c e r ir r e gular iti es on the ir
sur face , and should n ot b e too thi ck

,
thr e e -sixte en ths of

an in ch is ple n ty, an d i in ch r oun d t op r im for t h e
gra ti n g

.

Som e tim e s th e body of this tr ap is cast w i th out th e stan d

pig
e D

,
.

for sin ks n ot r equir in g th e tr ap
,
&c . , or for m akin g

0 e r kin ds of tr aps ,
When this is wan te d

,
ha ve an othe r

plug G m ade to fit th e top par t of th e block F , or you can

ha ve th e block F a nd plug in on e pie ce , but r em embe r to
have th e de livery a ll on e w ay

—tha t is
,
l e t th e slope of t h e

block F fr om th e dotted l in e con tinue in th e r e ve rse w
?
t o

rowtha t of th e plug . Of cour se , th is stops off th e le ad
formin g th e stan d-pipe D .

I do n ot kn ow anythin g m or e im por ta n t in conn e cti on
work tha n tha t of ha vin g th e br a ss tin gs

m ade in prope r pr oportion s, wi th sufficie n t hole s 0 pr ope r
size an d qua n ti ty capable of de li ve r in g a t

' le a st tw ice th e
quan tity of wa te r tha n tha t whi ch t h e wa ste pi is su

po se d t o discha rge when runn in g full bor e . ese h o e s

shoul d be m ade tape r from th e un de r side
,
as sh ow n in Fi g .

306
,
in whi ch it will be n oti ce d tha t they ar e coun te r sun k

from th e bo ttom side . T h e be ve l on th e oute r r im shoul d
b e be ve ll ed fr om t h e top side

,
and n ot as shown in Fi g . 306 .

Fig . 307 shows th e t op side , a s a lso a str a in e r , fix e d with
screws m arked A B

,
th e

Fig . 308.
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first r in g should be 1 in . outsi de di am e te r ; th e secon d
I%in . ,

t h e thi r d Zirin .

’ This m ake s a gr a tin g z§i n . ove r ,
havin g 29 quar te r inch hole s, whi ch is tha t of my

Fro . 308 .

T ye a nd A ndr e w s
’ T ra p.

trap as r epr e se n ted in Fig . 309,
th e (Ii -tr ap pa tte rn,

'

but h as a n improved lock-gra ti n g,
whi ch consists in th e adopti on of th e we ll-kn own bayon e t
jo in t

,
a s sh own a t A . T h e gra tin g shown in Fig . 3 10

.

18

di ffe ren t in th is re spe ct, tha t it h a s a scr ew, a s shown i n

FIG . 309 FIG . 310.

th e se ction ed part a t B . The se tr aps be in g made of iron ,
ar e of course use le ss for w a t e rclose t we rk .

T h e B a ll-T ra p.

tr ap, Fig . 3 1 1 , is on ly t w o be ll-trap solde red
toge the r a t P , wi th a cap a nd scr ew Q,

an d th e

pushed thr ough t h e on e e n d, whi ch m ay be e i the r in le t or
outle t. 8 is t h e othe r ape r tur e . This trap is worked, a s
befor e sta te d, e ithe r

‘

w ay . If use d a s n ow shown th e ba ll
forms t h e tr ap, a n d doe s n ot wan t th e wa te r -lock, a lthoug h
i t m ay b e m ade so t o work . Tur n this t ra t h e o the r w ay
a bout, tha t is upside down , an d t h e pipe whi ch should
be cut true , wi ll form a dip

-pipe
,
a nd t h e ba ll, if m ade of

light m a te r ials , will swim a n d t ry t o block up th e wa te r
w ay, which i t w i ll e ffe ctua lly do a t tim e s

,
to say n othing

of t h e hindr an ce of t h e wa te r thr ough R ,
an d in fa ct

,
if

t h e ball be ve ry light
, and a good de pth of wa te r

,
i t will

r equi r e som e force to r em ove sam e . This tr ap is ve ry
ha n dy a s a tida l-t r e — in fac t i t w a s origin a lly m ade for
thie p se

, as, if t e pipe S b e con n e c t ed w i th a dr a in

leadin g cm th e ce ll a r to t h e ba sem e n t close t, an d th e ba ll
m ade to floa t, this shuts off t h e tide wa te r from a l l ove r t h e
house . A la r g e indi a -rubbe r foot-ba ll

,
pla ce d in a good

sized D o r P tr ap , to floa t aga in st t h e dip, answe r s th e
pur pose adm i rably . T h e rubbe r should be a s pur e a s i t
ca n b e had, a n d wi ll work t h e be tte r . This tr ap is ha n dy
for a l l sor ts ofwork, and is ve ry e a sy‘ t o m ake . T h e ba ll 18

T RAP S.

Fro
,
311 .

Fig sim ple ball-tr ap, as shown
P aten ts of 1876, a t ta ched t o th e ove rflow of

Fm . 3 12 .

is show n upside down , is made as

w a s cast in on e pie ce , a s also th e ipe I, but

str aight this h ad th e se a tin g 8 cast upon i t . t w a s cast
in a m ould som e thin g lik e a C oubur g e m ould, th e

.

ba ll
dr oppe d in

,
a n d th e trap som e tim es solde red a t J w 1 th a

co er b it , &c . If th e ba ll we re r s i r ed to floa t, a ligh t
b w as used,

'

th e pi e I le ft str a ig t, a n d th e o ther w ay
u but on th e o the r han d, if t h e ba ll is too he a vy t ofloa t,
t li
J

e tr ap is form ed in th e pipe I.

I n any ca se I is a lways th e in le t .
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approxim a te quan ti ty of ra in fall dur in g th e ye ar . It is
en ough t o fi nd a r e co rd of th e ra in fall for e a ch yea r

,

dig it is a we ll-kn own fact tha t in som e pa r ts of En glan d
w e g e t m ore r a in fall tha n in o the rs—for in stan ce

, th e m e an

ra in fall in En gla n d is 3 15m , viz : if i t w a s a l lowed t o stan d
wher e i t fe ll i t would in th e e nd of on e twe lve m on ths
m ea sure 3 1m. in depth, or on on e a cr e of lan d w e should
g e t ga llon s of wa te r , but in L ondon i t is on ly
25h . , Upm in ste r in Esse x 19%in . In Stye

, a t th e very
he ad of B o rr owda le in C um be r lan d, t h e we tte st spo t in
En glan d, t h e r a in fall is 165in . in M an che ste r , 3 8in .

B rist ol ,3 2in . ;Hasti n , 3 21n 26in

C ha tsworth, 28in . ; Pg
s

ym outh , 4 6in . ;L ive rpoo l, 3 8in . ; L an
ca ste r , 4oin . Ke swick, 68in . ; C on iston 64 in . The re is a lso
a differ e n ce be twe e n th e r a in fal l

, cause d by th e se a sons .

T h e a ve r age we tte st tim e is A utum n
,
95m ; summ e r

,
Skim ;

win te r , 7i in . spr in g Gi lu. O n th e ave r a ge Octobe r is th e
we tte st m on th, a nd A pri l is th e dr i e st, al though i t is n ote d
for sh owe r s .

In E nglan d se ldom a m on th passe s without rain ,
li ttle

o r much ; but i t m ust be r em em be r ed tha t se ve ra l m on ths
may pass ove r without givin g a ny r ain a vailable for wa te r
supply, and on t h e o the r han d m ore r a in m ay fa ll with in
on e hour tha n is r equi red for on e m on th’

s supply this is
proved by th e e xtr ao rdi n ary r a in of 26th July

,
1867, when

t h e fall a t Deptford w as 3 '

16in . a nd a t G re e nwich 3 '07in .

T h e we tte st ye a r kn own a t Stye gave 22oin . th e dr i est ,
l l Oin . m e a n

, 165—m or e tha n six tim es a s much a s in
L on don , or e ight tim e s as much a s in th e mi dla n d coun ti e s .

Then , aga in , a cold n ight a n d a bright m orn in g wil l ofte n ,

by conde n sa t ion , &c . , give wa te r t o our sla ted r oofs, which
must n ot be lost sight of. Wi th thi s, in con jun cti on wi th
t h e ra in supply, w e ca n m ake sur e ofha vin g wa te r suffici en t
for any ordi n ary coun house , a nd the re for e t h e cist e rn a g e
must be m ade acco rdin g y . L e t us suppose t h e roof of th e
house to be , a s m y ow n

, 40ft . by 2 l ft . , equal s 840ft . supe r ;
suppose th e r a in fa ll to be 3 6in . or 3ft . dur in g th e ye a r ,
here w e g e t n o le ss than cubic fe e t of wa te r , whi ch
e qua ls gall ons . N ow a ll owin g on e pin t to th e cubic
foot for waste , then w e have le ft gallons, t o say
n othin g of t h e con densed wa te r , which will be a t tim e s

con side r able . N ow , suppose w e ma ke our ciste rn s to hold
sufficie n t for a thre e m on ths’ supply

, or a li ttle ove r , the n
th e ciste rns must hold a t le a st ga llon s. or ra the r ove r
quar ter of I have always worke d t o this rul e ,
a n d have foun d i t to work sa tisfa cto r ily, a n d on se ver al
occasion s have h a d suffici e n t wa te r to supply wa te r close t
and farm house . B e for e usin g le ad to lin e a ciste rn you
shoul d kn ow whe the r t h e wa te r is fr e e fr om chem i ca ls
whi ch ha ve an a ffin i ty for le ad

, or to simplify m a tte rs in
o the r words, you should fi nd out whe the r i t is of a cha ly
be a te (or wha t is kn own in t h e plum bin g wor ld, of a

C ha rley B a te s cha r a cte r , or n ot , for w i th ce rta in wa ter s
th e le ad will qui ckl y co r rode away ; a t o the r tim e s th e t in
in th e solde r will be a tta cked in a sim i la r m a n n e r . In fact

,

I have se e n a 7lb . le ad e a te n in to hole s withi n twe lve
m on ths a ft e r fi x in g. I have a lso se en th e so lde r in t h e
sam e condi ti on wi thin thre e m on ths a fte r fixin g ; in th i s
la st case , th e lead should be bur n ed to ge the r , whi le in
the form e r th e lea d can be pr o te cte d by givin g i t a co a t of
hm e whi tewash, or on e of cem e n t (fa t , r e sin ) , o r som e tim e s

t ar a nd pitch ; but whe r e le ad ciste rn s ca n n ot be employed
pe rhaps ir on m ay, but th e iron rusts through be in g al te r
n ate ly w e t and dry, a n d so scal e s of ir on ar e con tinually
dr oppin g in to th e wa te r , which i s b ad. Som e people e n am e l
th e iron , but thi s is n ot t o be r e li ed upon . G al van ized i ron
pe rhaps m ay st a n d, but i t must be r em em be re d tha t the re
18 wate r whi ch will a tta ck zin c or ga lva n iz ed work equa lly
as i t doe s lead . Of cour se in ga lvan izin g t h e iron h as on ly
8 {h e r e coa tin g of z in c

, whi ch is soon dissolved by so ft or
ra i n wa t er , and whi ch is e asily in troduced in to our system
In very sm a l l quan ti fi es, which chan ge th e na ture of our

C ISTERN S.

’

S la t e C ist e r n s .

With short len g ths of pipe (or by th e use of th e

FIG . 314.

burg siphon (se e Fig . an d all ow in th e supply to run
in to num be r on e , an d pa ssi n g through th e o the rs be fore
be in g drawn off) . This w ill e n sur e th e con stan t cha n ge of
wa te r through th e ciste rn , whi ch is of t h e grea test im po r
tan ce .

Unde rg round T a nks .

P o s it io n fo r C ist e r n s .

This is a m a tte r whi ch m ost bui lde rs se em to ign ore ; an
place is b som e con side r e d good e n ough for t h e ’

cxst e rn .

suppose this is from th e fact th a t it is rare ly see n . How

In coun try place s, such as farm s &c . , whe re th e wa te r
is obta in ed from roo fs, large un de rgroun d tanks, made
cir cular t o wi thstan d e xte rn a l r e ssur e , are som e tim ss

constructe d . T h e groun d i s us y dug out an d bricked
r oun d, a fte r whi ch t h e br ickwork 18 cem e n ted wi th good
P or tla n d an d san d . The se un de rgroun d tan ks will last
for age s

, an d I thin k tha t this is un que stion a bly on e of

th e be st m e thods for sto r in g th e pr e ci ous fluid, be cause th e
wa te r is kept coo l in summ er , an d wa rm in win ter . Of

cour se
, t h e t

p
ank shoul d be m ade so tha t i t can be e asily

cle a n ed, an d a pum p fixed for wi thdr awin g th e wa te r .

There is an o the r re ason w h the se ta nks a re sui table ,
and tha t 1 8

,
they can b e bui lt fiom fi v e to th ir ty fe e t or so

in di am e t e r wi th com par a tive ly sm a ll outlay .

[Se e Wa te r Sto r age , Dom e sti c Wa te r Sup ly,
&

Filtra tion.

Town an d othe r Wa te r Supply, P um p Supp



C ISTER N S.

e v e r , the re is a place for everythin g, and l e t us ha ve e ve ry
thin g in i ts place . T h e ciste r n r o om should be away fr om
al l stin ks, i t should be warm in th e win ter a nd cool in t h e

summ e r , an d i t should be we ll ve n til a ted, but n ot so as to

have th e cold win ds of th e win te r blowin g throug h i t ;
a w in dow whi ch can be closed up wi th shutte rs should be
fi xed . If for sla te or ir on ciste rn s a le aden tra y or sa fe
should be fixed un de r th e bottom ,

an d such ciste rn s should
r e st on qua r te r in g or joist, in orde r tha t th e fitt in gs m ay
be scr ewed up, a n d to a llow for e xam in a ti on , &c . T h e

ciste rns shoul d ha ve trum pe t m outh standin g waste pipe s,
wi th groun d in washe rs, in o rde r tha t they m ay be cl ean ed
out . [Se e T S, Fi g . 4 77 , an d 3 , 9, Fig .

A l l ci ste rn bottom s should sta n d 5m. in 5ft . out of th e
l eve l

,
fa llin g towa rds t h e waste pipe , in orde r tha t th e dir ty

wa te r , whe n stirr e d up whi lst be in g clea n ed out , m ight
run towa rds thi s waste . A ll draw off pipe s take n from th e

bo ttom should stan d up in to th e ciste rn a t le ast azin . ha vin g
th e ir en ds ope n e d trumpe t shape d, and if h ot wa ter supply
ipe s are tak en fr om th i s ciste rn a lways m an a ge i t so a s to

them wi th the ir m ouths an in ch or t w o be low t h e

dr aw off pipe s . Thi s in sur e s a li ttle supply of h ot wa te r
when the re is n on e a t th e co ld wa te r cocks.

[For Fi ltr a tion ofWa te r se e C old Wa te r Supply] .

C ist e r n L in ing .

I sha ll proce ed with this step by step, in th e followin g
w orkin g ma nn e r

Suppo se th e cist e rn to be a sm a ll on e , a s shown a t Fig . 3 15—say, 2ft . 7a}in . squa re an d l i t . 9i in . de e p , th e thi ckn e ss of
t h e side s to be li in . bo a rds . For th e side s of this ciste rn
w e sha l l r equir e a piece of le ad t w ice l ft . 9%in . and tw ice
lgin . for th e tur n -ove r a t K N on th e to in a ll 3ft .

l oin . ; th e bo ttom , B , is 2ft . 7t in . ; an d din g thi s to
3ft . l oin . , will m ake 6ft . 5§in . sa 2in . m or e for squar in g

in le n gth . th e ciste rn is a squar e ,
siz e th e o the r w ay ; but , if n ot square

,

Fm . 3 1 5

add or deduct th e diffe r e n ce of th e bottom . Suppo g th e
to be li n ed with 61b . side s a nd 7lb . bottom (th e e xtr a

th i clm e ss in bo ttom to allow for tr e adin g u n
,

the n
t h e le ad m ust be out accordi ngly ; tha t i s, you wi ll suityour le ad

,
out i t a s foll ows, so a s to sa ve solde r

,
a n d t o have

o nl y on e cor n e r to wipe up. M e a sur e roun d t h e side a nd
o n e e n d ; double thi s wi ll g ive th e l e x

fig
th ; al low 2in . for

lappin g, as shown a t C J G ,
Fig . 3 26 . e x t take th e de pth

thi s is
,
say, l ft . 9i in . the n t h e l i-in . for to an d take

n oti ce an d a ll ow l in . for th e bottom re tur n ls a s shown
a t A

, Fi g 3 26, and a t G
,
Fi g . 3 20; but , in lookin g a t this

for th e side re turn le ad
,
as al so th e bottom le ad

,
turn th e

dr awin g sideways, and sight al on g arrow D .

1 87

If th e ciste rn is to be a lon g, sha llow on ch sa l oft . long ,

by l 2in . de e p , a n d 3ft . wide
,
th e n l0ft .

,
an d o 2oft .

,
of

solde r m ay without a ny disadvan tage , be sa ved by putt in g
in th e bo tt om a n d

'

side or side s in on e or t w o p1e ce s a n d

w i in g in th e tw o e n ds. T o say th e le a st, you he r e sa ve
2 t. of so lde rin g, equa llin g in we ight say, l Olbs . , a nd

hours’ work . Of cour se , I do n o t r e comm e n d thi s
style in awkward situa tion s ; but i t should be born e in

Fm . 3 16.

S e c r e t Co ppe r B it Jo in t s .

Som e plum be r swill so lde r th e pie ce s toge the r w i th th e bit
by fir st true in g th e tw o edge s on e wi th th e othe r an d t hen
r in g off th e side s in such a m ann e r tha t a V groove m ay
be orm ed

,
an d which they floa t with so lder on th e t op of

br own pa pe r
,
which to a ce rta in exten t pr e ve n ts t h e so lde r

fr om run n i n g to th e ba ck n ow turn th e le ad ove r so tha t
th e solde r wil l be face downwards , and th e join t when
prope rly e xe cute d cann ot be de te cte d e ve n by a n e xpe r ien ce d
eye .

B r ic k , St o n e , Sla t e , a nd Iro n C ist e rns L in e d w it h

L e a d .

It ofte n h appen s tha t ciste rn s othe r than wood ha ve to be
lin ed

,
such a s

'
a cr a cked sla te on e , or on e of brick or

cem e n te d work . The se m a te r ials ar e t oo col d t o w i

a ga inst, and the re is n o good fixi n g for th e unde r lead .

such ca se s
,
fix fille ts ofwood, about 4 in . wide , l in . thick,

by sa vin g so lde r you also sa ve tim e (tha t is , when
st re n gth 1s a t han d) , a n d th e tw o combin ed a r e in

m an y ways a de side r a tum of con side r able im por tan ce in
ciste r n -l in in g . On t h e o the r han d, i t m ust be born e in
m in d tha t cir cum sta n ce s a lte r th e work. Suppose you ha ve
a ciste rn t oo la rge for your pie c e s of le a d— sa y, 9i t . 9in .

de e p, l 3ft . lon g, a nd l oft . wide : for such a cist e rn th e de pth
of th e side le ad should be cut off t h e le n gth of th e she e t
(on e side will take n e ar ly t w o -thirds of a she e t) , wi th a

join t in th e m iddle , as a t J, Fig . 3 16 . For thi s join t th e
wood shoul d be sunk down a t le ast in . , a n d lgin . to 2in .

wide
,
wi th r oun ded bo ttom , so tha t e jo in t m ay be w

pxp
ed

flush . T h e sin kin g of thi s cha se is shown a t U V in

t h e above dia gram ; i t is al so we ll i llustr a ted a t Fig . 1 58 .

It n o t unfr eque n t l happe n s , n o twiths tan din g th e size of

t h e ciste rn ,
tha t e le ad cuts ve ry badly, or tha t you

have a pie ce you would wish t o use up, b avin n o o the r ;
in the se ca se s th e chase will be foun d han dy.

rIbo burn in g
m a chin e he re com e s in han dy.
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.

and fea th e red off to n othin g, a s shown a t A L ,
Fig . 3 17 .

fe a the r -edge d stuff, a s i t is ca lled, m ust b e prope r ly
fixe d a l l round th e an gle s to be solde re d, a s shown in th e

Fro . 3 17.

gram a t J I L a nd E E A ,
t h e bottom be in g

a l l wood ; if n o t , a n o the r l o t of t h e fe a the r - edged stuff
must be used—tha t i s

,
la idfla t upon th e bottom ,

t o fix th e
bo ttom r e tur n le ad of th e side s to

,
&c .

Whe n puttin g th e le ad in to such a ciste r n a s tha t shown
a t Fig . 3 17, l e t t h e top pa r t, or edge of th e le ad , g o a ll ove r
t h e br i ck w ork

,
an d tur n down on th e othe r side ; or , if

copin g-ston e i s to be use d
,
l e t th e le ad g o pa st th e fir st

jo in t of t h e th e brickwork
,
an d fix i t wi th large n a ils in to

t h e m iddle join t ; thi s w i ll pre ve n t th e side le ad from
baggin g .

B locking U p fo r N e w B o t t om ing .

Suppose i t is requir e d t o put a n ew bottom in to an old

ci st e rn tha t h as be e n solde re d a ll r oun d th e bo ttom ;

FIG . 3 1 8 .

th e old so lde r would be in your w ay, a nd should
,
wi th th e

chip ing -kn i fe , be cut out , usual ly just above t h e ol d so lde r
[see

xFi g . 322] the n havin g r em oved th e ol d bo ttom
,
l ay

som e fille ts or bl ooki n a ll r oun d
,
a s shown a t H I Q, a nd

F G A
,
Fi g . 3 18 . g'h e size of thi s blockin g m ust b e

gove rn ed by cir cum sta n ce s . Suppose t h e fla t par t tha t
re sts upon th e bo ttom to be 6in . ,

t h e back 151m , fla t par t
on t op 2in .

,
whi ch will le ave g in . play ; or

,
should you

pre fe r m o re t opfla t for wipin g, m a ke i t a5n z thi s will
gi ve you on ly 3 i in . spl ay . T h e wide r t h e t op is kept t h e
be tt er chan ce will you have to ke e p th e so lde r up to th e join t .

C ISTER N S .

It ofte n happe n s tha t you will be ca lled upon to wipe ove r“
a w e t pie ce of bo a rd

,
such as a pa tch in a ciste r n

, sin k,
gut te r

,
a n d t h e like . Whe n thi s is t h e ca se tur n up th e

le ad
,
an d lay brown or othe r pape r ove r th e place [se e Fi g .

158
,
an d de scr iption ] of course

,
dry th e place as we ll a s

you can first .

P re pa r in g a nd P ut t ing t h e L e a d in t o a C ist e r n .

Fro . 3 19.

H avin g th e le ad out out
, you proce e d to roll i t out upon

th e n e a r e st floor t o th e ciste rn
, o r if in a ro of

,
l ay some

scafi
'

old or o the r bo ards upon th e jo ist or othe r w ise , so as to

form a stage ; in fa ct, a r r an ge thi s a s be st as you can
,
but

look out tha t you do n ot dam a ge th e ce ilin g . Say, e ve ry
thi n g i s r e ady : t h e ciste rn Fi g . 3 15 is t o be lin ed . Fir st

,

se e if th e side s a r e pa r a lle l, the n take th e depth of th e side ,
a n d th e thickn e ss of t h e bo ard for th e tur n -ove r le ad a t C

,

a nd l ay thi s upon t h e le ad a t E F
,
a n d a lso a t D A

,
Fi g .

3 19 (l e t the se m a rks be m ade with a ch al k li n e
,
and par a lle l

wi th th e t op e dge of th e le ad) ; n e xt, se e if th e bottom
i s paralle l a lso

,
ta ke t h e e xact size of i t , an d lin e th i s upon

th e le ad
,
takin g ca r e to a ll ow gin . for th e substa n ce of t h e

le ad
,
so tha t i t m ay be e a sily put in ,

a s shown from A to L ,

a n d F I n ow m a rk off th e top of th e othe r side
,
a s a t J K,

a nd str ike a cha lk li n e . N e xt
,
se e if th e ciste rn is squar e ;

if so , lay a squar e o r tem ple t upon th e outside lin e of

th e le ad, a s a t E D
,
a nd squar e t h e le ad G H ; the n

m e a sur e t h e e n d H I
,
a llowin g sufli ci e n t for th e t op-e dge

tur n -ove r
,
a n d stri ke t h e cha lk l in e I F ; but be sur e t o h ave

i t a t th e same a ng le as th e cister n , w h ich is in t h is case squa r e .

N e xt, m e a sur e th e bo ttom from I to L , a llowin g for th e
thickn e ss of t h e le ad

,
&c .

,
as be fore m e n tion ed—n am e ly,

gin . N ow se e tha t this lin e is squa r e to A F
,
an d str ike

t h e lin e A L ; the n m e a sur e off th e distan ce from th e

bottom lin e L t o t h e lin e M
,
an d str ike th e l in e M N

,
le av

in g th e B in . for tur ni n g ove r th e t op edge
,
as a t T V . I

m ust n ow r e fe r you t o th e lin e s 0P Q R ,
outside th e m a in

or do tted lin e s H G M N
,
&c . The se l in e s a re , wi th th e

compasse s, struck gin . to l in . away from th e m a in or chi ef
l in e s

,
an d are for t h e r e tur n lead ; tha t is to say, t o tur n

roun d a nd na il to t h e side of th e ciste rn ,
a s shown a t G ,

Fi g . 320 th e sm a ll pie ce s, S U Z ,
Y V,

a n d T,
Fi g :

3 19
,

a r e fo r cove r in g ove r t h e top of th e co rn e rs of th e c i ste r n
[se e 0E ,

Fi g . whi ch m ust be sun k down for th e solde r
to be wiped flush . H a vin g m arked thi s le ad out

,
take

a good pa ir of sn i ps (loin . or 12in . long is t h e be st 812 6 for
our work) , an d cut th e lin e s Y P , V O , T R ,

Z Q,
and 1 X,

a s a lso 2 W ,
S 3

,
U 4 ; t h e la tte r four li n e s a r e out w i th in

i in . of th e me e t ing -
poin t of th e l in es a t A F I L . H avin g

cut th e lin e s a s shown ,
n ext pro cur e a pie ce ofquarte r i n g—f

l e t it be str ai ht
,
a n d with good edge s—lay i t upon th e h n e

G N
,
a nd p up th e side E D

,
a nd, with th e h om be am

dr e sse r , se t i t in ; but n o t too sharp . For ci ste rn -work
I ofte n kn ock i t from behin d, an d up to th e quar te r i n g,



https://www.forgottenbooks.com/join


11 40

d o n ot use an y n ai ls in th e ove rcloak of th e lead up

t h e an gl e s, but fi x th e le ad by dr ivin g i t hom e W i th a

chase wedge , havin g i ts po in t i in . or so thick across th e

or t o fin ish wi th a gin . n arrower wil l
i t hom e

,
but do n ot spl it your lead or

Fro . 324 .

s ide of th e cister n out a s be for e m e n tion ed . T o ve n t
t his, th e ciste rn should a lways be m ade a s ill ustr a T h e

n e xt thi n g t o do is to pr e pa r e th e bo ttom ,
which is

don e a s foll ow s z—Ha vin g m e a sur ed roun d th e bottom
a nd al lowed for th e substan ce of th e le ad side s

,
m ark

out th e e xa ct size of th e bo ttom ,
less in . for th e th i ck

n e ss of th e tur n -up lead ; the n w i th e chal k lin e
li n e out th e le a d ; n e ve r scra tch i t wi th a scr ibe r . N ow

kn e e l upon th e quar te rin g
,
a n d wi th th e po in t of th e

c hippin g ‘kn ife passe d un de r t h e edge of t h e le ad, an

sw e r in g a s a le ve r , pull i t up a gain st t h e quar te r in g
,

a n d wi th t h e e nd of th e dre sse r kn ock th e le ad we ll up t o
“

th e quar te ring, and so g e t i t thi cken ed in th e an gle and

square to th e bo ttom . Ha vin g don e all

ad
,
n e xt boss up th e four corn e r s; the n bulge i t

in th e m iddle . Thi s wi ll shor te n i t e a ch w ay, a nd will
al low i t t o dr op e a sily in to th e bo tt om . You can n ow put
i t in to i ts be st po si tion , an d, with a pie ce ofboa rd laid upon
t h e lea d, jum p upon i t , and so cause th e bulged par t to g o
fi a t u n th e bottom of t h e ciste rn ,

and t h e le ad t o e xpand
,

a nd e edge s w ill jam b them se lve s a ga in st th e side s, &c .

N ow take a dr e sse r a nd hamm e r
,
and se t i t in a ll roun d

,

a f te r whi ch take a chase w ed a nd dr ive t h e le ad we ll
hom e causin g i t to wedge itself

,
as shown a t S, Fig . 3 20

,

tightly to th e side s and e n ds .

B ur n t -up Jo in t s .

For
.

prepari n g th e ci ste rn s re ady for burnin g th e join ts,
s e e

d
l

é
i

a
g . 96

,
an d descr iption

, also z in c ci ste rns'

Fi g s
'

3 3 7
.a n 6.

C ISTER N S

So il in g C ist e r n s .

Take th e co

tp
l

l

r

l
pa sse s, se t 5in . or 6in . open ,

and from th e
a n gles scr ibe roun d th e side s an d bo tt om of th e ciste rn
as shown a t H M G N S Y

,
&c .

,
Fi g ; 3 22

,
and wi th

t h e sam e radius and fr om th e outside po in ts of th e soili n g
lin e

t

t

pl sgf
tr

slk
e

f
thethquadr an t J N

,
&c . ,

a s shown ; this is
m os or e bo ttom e spe cia lly, whe n w i u

right corn e r s, as i t ke e ps th e so lde r offfr om th e fi n
k

an d al so

tgag
e s a sort of fin i sh t o th e work. N ext so il th e

par ts w i th e m ar ks
,
and dry i t wi th sh a vin gs

,
h ot irons,

S h a ving .

This is of m ore im portan ce than m an y suppose . You
can n o t b e too ar ti cula r . In th e fir st place

, you requir e a

sm a ll
,
sharp, ave -hook. t h e blade to be no la rg er

C ISTER N SHA VE HOOK S—Fm . 327 .

th e e xa ct width you requir e t h e solde r to be
when fin ish e d. For my par t, -I like th e shape of th e



C ISTER N S.

to be n ea rly th e sam e a s tha t illustr a te d a t S Q G ,
Fig . 327 .

T his is about h a lf t h e r ight size ; from Q to S sh ould be

fiin . T his wi ll shave about l i in . wide . Som e plum be rs
use a tr ia n gula r ciste rn hook, sim ila r t o tha t shown a t

A B D
,
Fig . 3 27 . T h e circle s F a nd E show th e stem of

t h e hook . Whe n usin g the se hooks, se e tha t they ar e we l l
sharpe n ed, for a dul l shave -hook m a ke s dul l work . T h e

shave -hook be ing a l l r ight
,
a nd in prOpe r orde r , proce e d to

apply th e pa r t Q in to t h e a n gle of th e ciste r n
,
and wi th th e

pom t S gauge t h e shavin g lin e , by holdin g th e ba ck pa r t of
t h e hook firml y t o t h e a n gle of th e le ad, an d with a good
long stroke or swe e p draw th e hook down ,

and so sha ve t o
th e de sir ed width . If too wide , th e hook, of course , must
be m ade n a r rowe r .

P roce e d with thi s
,
and thoroughl y sha ve th e edge of th e

OVER C L OAK l ead, so th a t th e solde r w i l l w e ll h old i t to th e

under cloak a lso be sur e t o th oroug h l cle an out t h e bo ttom
corn e rs with a r ow ed-nosed spoon h ook Fi g . Touch i t
ove r a s you g o on shavin g

,
an d a l l be n ow r e ady for

so lde rin g . Som e plum be rs
,
a fte r the y have shaved the ir

work
, g e t a pun ch sim ila r to a carpe n te r ’

s n ai l pun ch, a n d
so pun ch th e cut off edge of th e le a d in to th e ba ck le ad a ll

up th e a n l e ; this holds i t in posi tion whe n n o t pr ope r ly
chase -w g ed up. N e ve r use a stra ight- edge for sha vin g
a ciste r n . Such work is on ly don e by those w h o ar e n ot

profici en t in the ir trade .

So lde r ing C ist e r n s .

For a ciste rn th e size of tha t de scr ibed a t Fig . 3 15
n am e ly, about l ft . 6in . de ep a nd 2ft . squa r e , on e la rge iron
wi ll do th e wor k, and a po t of so lde r , sa l Olb . For la rge

iron s will be requi red . have wa tched m y
ow n workin g, an d fi nd tha t a large iron w i ll comfor tably

do from 6ft . to l oft . offla t wipin g, a nd from 3ft . to 7ft .

upr ight wiping . I ha ve don e 9ft . of upr ight work wi th
o n e iron

,
an d o fte n ha ve don e ciste r n w i pin g w i thout an

ir on o r i ts equiva le n t, whi ch, if much pra cti se d, wil l be
foun d a s e a sy t o do a s an un de rha n de d jo in t .
I m ay he r e sta te tha t I w a s cha lle n ged t o do this by on e

w r i tin g in a tr ade jour n a l T h e P lumbe r a nd Decor a tor} ,
and

on t h e 9th of M a r ch, 1883 , I a ccepted th rough th e sam e

jour n a l th e chall e n ge for th e sum of fifty poun ds to do in
public six fe e t of. uprigh t an gle wipin g wi thout an iron or

i ts equ’ va l e n t but simwy wi th t h e ladl e , spla sh stick, cloth,

141 :

and ordin ary plum be r ’s solde r , but th e chall e n ge r , w h o
thought i t im possible , ba cked out afte r m m on ey w as

de posi te d ; n eve r the le ss I did th e w ipin g in e pr e sen ce of
a bout twe n ty plum be rs a n d other pe rson s in ter e ste d in t h e
m a tte r , an d othe r equa lly good work w a s don e a t th e sam e

t im e , such a s 4in . a n d 6in . un de rhan ded join ts, som e G in .

and 9in . bre akcorn e r s, &c . Wi t n e sse d by A . O . B ri en
,

J . Willis, H . Jon e s, T. H e ywood, plum be r s .

Spe akin g of th e qua n tity ofsolde r use d for la r g e ci ste rn s ,
i t w ill be foun d m uch th e be st m e thod to re ckon en ough
solde r : é lb . to th e foot . Thi s a llows for ge ttin g up t h e

he at
,
&c . ,

though for sma ll on e s 6oz . will be am ple
,
unl e ss

t he wa te r a cts upon th e t in in t h e so lde r or t he workm a n is

gre e dy ; in such ca se s, l lb . to 21h . wil l be re quir e d . H avin g
your solde r -ir ons h o t , an d e ve ryt hin g r ight

,
wi th wa rm

clo th
,
splash-stick

,
&c . ,

re ady
,
take a pi ece of board B

,

Fig . 3 28 , an d l ay i t , a s shown ,
in th e bottom t o ca tch th e

solde r
,
and t o pr eve n t i t ge ttin g on th e shaved par t, S a nd

W , of th e bo ttom . N ext take a n othe r pi e ce ofboard about
l in . thi ck

,
cut to fit th e oute r an gle , a s shown a t A B

,
Fig .

3 28
,
a n d

,
with t w o n a i ls dr ive n in to t h e e n ds an d i n to t h e

side s of th e ciste rn ,
fix i t , a s shown . Th i s wi ll ca tch th e

m e ta l whil e th e t op pa rt of th e join t is be in g m a de (thi s b i t
i s ofte n m or e bothe r

,
a nd take s m or e tim e tha n wipin g a

foot or tw o of t h e an gle work) , or , if th e ciste rn run s

a gain st th e wa ll , push som e pape r , &c .
,
be twe e n

, so a s t o

pre ve n t wa ste of solde r . Eve ryt hi n g is n ow r e ady . G ive
th e m ate orde r s to br in g i t ”

th e m e tal) a n d a pie ce of

boa rd
,
or

,
if th e ciste rn is in a c ose lace

,
a pie ce of le ad

or ir on t o sta n d th e m e ta l-po t on . ake th e ladle ful l of"

solde r in t h e le ft han d, an d with t h e spla sh-stick in th e

r ight
,
comm e n ce spla shin g th e m e ta l on a t th e top a nd

down t o J , the n t o Q a n d R
,
Fi g . 328 . Ke ep a t thi s

,

occa sion a ll w i th th e splash -stick pickin g and push i n g up
th e m e ta l m off t h e boa rd B ,

un til you can fe e l i t work
live ly, or like so m uch so ft putty. Ke e p rubbin g t h e
splash-st ick in to th e solde r t o te st it , and ke e p pickin g th e
so lde r up to th e work, a t t h e sam e tim e splashi n g on m ore

m e ta l
, un ti l i t is in a soft sta te . Whe n i t is in this sta te ,

and ha vin g plen ty of so lde r on to r e ta in th e he a t for a fe w

se conds
, quickly put th e la dle in to th e m e ta l-po t , l e t th e

m a te han d t h e iron fr om t h e ta il e nd
,
or by his ca tchin g

hold of th e tur n ed pa rt of th e handl e , with fe lt on i t , in to
your le ft ha nd

,
and l e t him give t h e wa rm cloth . [For t h e

size of th e cloths, &c . , se e C loth Table ] N ow , with th e

ba ll of th e ir on just touch ove r th e top a n d down to about
J
,
tha t is

,
3 ln . t o 6in . down ,

a nd with th e cloth Wipe t h e
t op sm ooth, a s shown ,

and down t o about J hold th e cloth
be twe e n th e fin ge rs, and wipe down to Q ; n ow ,

with th e
ball of t h e iron wa rm up t h e othe r solde r fr om R to Q,

and

whe n i t is in a lm ost a runn in g sta te apply th e clo th fr om
whe re you le ft off, a nd wipe gradually down with a lon g,
ste ady swe ep

,
say 9in . t o l 2in . a t a tim e . Do n ot a tt em pt

t o wi pe if t h e m e ta l will n o t m ove , for i t wil l be t oo cold,
and if you should m ove i t

,
m ost like ly th e join t, or t h e

m e ta l
,
wil l be broke n ,

an d pe rhaps t oo fin e t o be pe r

ce ived ; i t will le ak, a nd you will n o t be able to fi n d out a t

wha t pa r t . Wh e n splash i n g on your solde r , you will fi nd

th e le ad t o ri se a n d com e up from t h e wood work . This
must b e pr e sse d down with th e clo th whe n wipin g, v iz . ,

pre ss the le a d down se about a n in ch or so on th e so ilin g .

H avin g wiped th e a n g e down t o about R be fore th e m e ta l
h a s tim e t o se t

,
push th e n ose of th e iron in to th e solde r a t

Z
,
and wi th th e cloth cle a r th e surplus m e ta l away fr om

th e join t ; th en r em ove t h e boa rd B ,
Fi g . 328, an d, by so

doin g, you should br in g a ll th e ove rplus m e ta l with i t
,

le a vin g t h e join t cle an a t th e bo ttom ,
a nd to a ar a s tha t

a t J Q R ,
Fi g . 3 29 . A fte r this is cold

,
tagg

e

a str ip of

brown pape r 3 in . b 3 in .
,
we ll so aked in wa te r , a n d we ll

pa ste i t ove r , an d fill i t ove r th e bottom part of th e solde r
a t R

,
so tha t th e solde r wil l show on ly about fiin ; up th e

join t
,
a nd a l l is re ady for solde r in g t h e bot t om . T o th e
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un sh ll ed i t will be be st to w i pe the se upr ight a n gle s fla t
on the ir side—tha t is, when th e ciste rn can be m ove d
about . Ha vin g a ll th e upr ight join ts wipe d out , and th e

pape r past e d r oun d th e bo tt om par t
,
a s a t R—or

,
inste ad

ofpa ste d pape r , som e plum be rs, e spe cia lly those profici e n t,
use chalk ove r this par t, to pre ve n t th e so lde r adhe rin g (I
have se e n i t soiled ove r a fte r be in g cha lked, but this is a

dir ty job ) , n ext cal l for th e m e ta l, an d be gin spla shin g from

C ISTER N S.

have your ladle be n t in fron t to n e ar about th e sha pe of th e
an gle of th e ciste rn

,
then w i th spla sh stick and clo th in

th e r ight han d comm e n ce spla shin g on about 1 8 in ches
.

of
solde r , ke eping th e t op th e ho t te st par t . G e t i t t o a good
live ly he a t

,
an d qui ckly draw your cloth 12 in che s or so

dow n t h e join t ; warm up th e bo tt om e nd wi th fr e sh solde r
,

and splash on an o the r 18 in che s
,
n o t forge ttin g th e ke e pin g

alive of your pla ce whe r e you le ft off wipin g . You W i ll

FIG . 329.

I towards P
,
Fig . 3 16 (thi s be in g r ight-han ded for wipin g) .

When you have about t w o sm al l ladle s full of solde r on t h e
join t

,
warm i t up wi th a lar ge ir on ,

a nd wi th th e r ight
han d wipe about 9in .

,
ke e pin g th e ir on close t o th e solde r ,

and again warm up an d wipe an othe r 9in . ,
an d aga in warm

up, sti ll warmin g up a nd bri n gi n g forwar d th e cold m e ta l
and wipin g away un til m ore m e ta l is r equir ed t o be splashed
on . Ke e p a t thi s un til n e a r ly th e who le of your m e ta l i s
gon e

, or cold or , be tte r , un til t h e e n ds ofth e jo in ts m e e t ;
o r

,
if a t w o -han ded job , un til bo th plum be rs m ee t . Wipe

t h e corn e rs out cle an by applyin g a gra dua l he a t r oun d th e
outside a n d cold pa r ts . It should appe a r a s tha t shown a t

R
,
Fi g . 3 22

,
a n d qui te cle an . If the re shoul d be a jo in t in

t h e m iddle of th e ciste rn ,
a s a t Q F,

Fig . 3 16
,
thi s m ust be

wiped be for e goin g roun d th e bo ttom . In fin ishin g off

we ll warm up th e cold m e e tin g-par t of th e m e ta l
,
a n d do

n ot a ttempt to w i i t t oo cold
,
or i t wil l appe a r scr a tched

and rough . N o g appe ars so bad a s a slove nl y fin ish,
and te lls a lon g ta le about t h e workm an . Som e tim e s th e
overplus m e ta l will be in th e w ay, e spe cia lly whe n fin i sh
in g then cle a r i t away wi th th e clo th or sha ve -hook, &c .

,

an d se e tha t i t doe s n ot t in th e le ad
,
so a s t o sti ck fast

w here you do n o t wan t it .

Wiping C ist e r ns O ut w it h out Iro ns o r t h e ir

Equiva | e n t s .

de gr e e s in plum be rs’ work, you

cann o t expect to le a r n al l a t on ce . W ipin g out ciste r n s
we ll m arks th e progre ss m ade by th e youn g workm an .

A fte r you have le arn t t o pr ope r ly wipe out a ciste rn wi th
th e use of ir ons

, you shoul d t ry and do wi thout them . T h e

followin g is th e be st m e thod to proce ed . For upr ig htwork,

in doin g or tw o
’
s

St a ys t o C ist e r ns .

Ove rflo w Wa st e P ipe s .

[A lso see T rumpe t M outh ed Wastes.]

The se pipe s a re often put in w i thout due con sidera ti on
ofte n t oo sm al l an d a t o the r tim e s too la rg e . In m an y case s a.
l in . pi wil l a n swe r much be tte r than a 2m . pipe , un le ss
pr ope rly

3

ar ran ged so tha t a dr aughtma b e cre a te d by t h e
runn in g wa te r i tse lf a n d ofte n tw o w e e s

.

or th r e e inche s
of th e use ful e ffe ct in th e de pth of a c iste rn rs lost , whi ch i n
la rge tanks is ofn o sm all conside ra tion . For an i l lust ra t mn

L arge ciste rn s—such a s l oft . by 3ft . and 3ft . de ep
say, on e 7ft . de ep by 3ft . wide an d 7ft . lon g—should
stays ac ross th e width, an d ofte n tim e s a cr oss th e e nds .

The se stays ar e n o thin g m ore than ir on rods pa sse d
thr ough lea d pipe s, a s shown a t D in th e right han d
cut , Fig . 3 29, a nd scr ewe d up wi th nuts from t h e

outside , a s il lustr a te d a t K H in t h e above diagr am .

Whe n fixin g th e lead pipe s for such r ods, l e t t h e e n ds of
th e pipe s just e n te r th e hole s of th e wood side s, and n ot

t o butt again st t h e side , o the rwise i t will be a tr ouble
som e job t o g e t t h e ir on bo lt thr ough t h e woodwork . T h e

e n ds of t h e le ad pipe should b e solde r ed as a t D . Do n ot

wi pe th e le ad to th e side when th e rod is passe d throug h ;
it cools th e m e tal t oo much .
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de si gn , a s also Fi g . 3 3 3 , is my ow n . T h e orn am e n t gi ve s
gre a t st ren gth to t h e side s ; but n otwithstan din g th is I
have 18in . pla te s, 3ft . by im. thi ck

,
so lde re d to t h e side s a t

B
,
a n d from E to F,

a n d th e e n ds from G to H ,
t o ke ep

them in the ir prope r shape . Thi s ciste rn w a s m ade for a

mi c . 33 3 .

vault, whe r e i t is im possible to . be g o t a t
,
e xcept just a t

t h e fron t . It is supplied by a l in . 12lb . to th e ya rd pipe
pa ssin g thr ough th e fr on t a t R ,

a n d fr om a sm a ll fe ed
ciste rn fixed som e distan ce away

,
a n d le ve l wi th th e t op of

lar g e ciste rn . T h e t op of th e ciste rn is cove r e d wi th a

l i in . sla te slab
, and th e bri ckwork is a r ched ove r close t o

th e slab . K is th e outle t pipe . T h e r e a son for fixin g th e

Fl u. 334 .

inle t pipe a t R is to a llow th e wa ter to fa ll in to th e ciste rn
wi th for ce , in orde r tha t i t wil l wash i tse lf out whe n t h e

pipe Kus Ope n . Should th e pipe s bur st with th e fr ost
(whi ch i s n o t ve ry lik e ly) o r o the rwise

,
t h e pipe s can be

r epa ir e d or n ewly fixed . This ciste rn
,
if le ft a lon e , w ill

be i n tact a thousan d ye a rs

Ca st in g B a t t e n e d C ist e r n s .

For th e m e thod of ca stin g the se ciste rn s , r e fe r to th e
she e t-le ad ca stin g . Ha vin g th e pa tte rn of th e fr on t or
side s

, &c . , pr epa r e th e san d ; but l e t th e bed be m uch
th i cke r tha n is r equir ed for she e ts

,
in orde r t o a llow for th e

o rnam en ta l par ts . Say th e pa tte rn is 3ft . squar e ; lay i t
face downwa rds upon t h e sa n d , a n d we ll be a t i t down a l l
ove r , a nd rfe c t l y le ve l . Th i s must be don e w ith g r e a t
ca r e

, in e r t o g e t th e pr in t true a nd sha rp wi thout an

C ISTER N S.

Ir o n T a n ks o r C ist e r n s .

The se ciste rns a r e m ade to any shape an d siz e , and a r e
we ll il lustra ted a t C ISTER N a n d TA N K

,
Fi g . 3 3 5,

FIG . 3 3 5 .

shows tw o of B r aby
’
s ci ste rns . They ar e ri ve tted round

th e corn e rs . Th is firm a lso suppli e s them galvani sed, and

un e ve n sur fac e . A fte r this tw o pe rsons must lift th e pr in t
wi th th e four han dle s provided fo r tha t pur pose—th e
handle s ar e fixed a t t h e four com e rs— the n proce e d to ca st
a s though i t we r e she e t le ad, le avin g th e prope r dista n ce
be twe e n th e san d and th e strike for t h e substan ce of t h e le ad .

T h e be st m e thod of castin g th e orn am e n ta l fron ts of
ba tten ciste rns is a s foll ows —Take th e pa tte rn (say i t is
3ft . squar e wi th 43m. fil le ts n ailed a ll roun d th e outside of
th e pa tte rn ,

a n d on t h e fa ce side ) -Ie t i t be sm oo th a t th e
ba ck—lay i t fla t upon th e table , fa ce upwa rds, a s a t

A . 5, Fi g . 12 . N ow sift th e sa n d in suffici e n t quan ti ty to
stan d 13m. above t h e fac e of th e pa tte rn

,
le ve l th e sa n d wi th

t h e str ik e t o th e le ve l of th e fil le ts, the n tr e ad or o the rwise
be a t th e sa n d ha rd a n d sm oo th on wha t is n ow th e sur face ;
n e xt take wha t is kn own a s a backboard—this i s th e sam e

siz e a s th e back of th e pa tte rn
,
but thi s ba ckboard m ust

have a quan tity of, say , in . ste am hole s , a s in t h e bed of
th e fr am e—l ay thi s b oa fi a t upon t h e le ve lled sa nd, a nd
ke e p i t firml y pr e ssed upon th e san d n ow l ift th e pa tte rn

,

sa n d, an dba ckbo a rd a ll toge the r , takin g care n o t to shift th e
ba ckboa rd o r san d fr om t h e pa tte rn . N ow

,
th e san d is

be twe e n t h e t w o boa rds, turn t h e ba ckbo ard to li e fla t u on

th e bed of t h e fr am e
,
an d ca r e ful ly lift up th e pa tte rn ,

w on

you will have a good pr in t from th e fa ce of th e pa tt e rn ;
an d if car e h as be e n take n in pr epa rin g th e pa tte r n wi th
pr ope r fille ts sui table t o th e substa n ce of th e le ad, you
n e e d n o t again touch t h e san d, m ore than just t h e m aki n g
up th e edge s sui table for t h e le ad t o flow from th e he ad-pan
in to th e m oul d, a n d t h e sur plus fr om the re in to th e foo t
pan . P r epa re t h e stri ke to sui t th e substa n ce of th e le ad
r equir ed . T ip or ca st th e le ad a li t tle colde r than is r equire d
for she e ts, an d a s thoroughly e xpla in ed in shee t-le ad
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they a r e of th e ve r be st m ake , ofwhich m o re will be sa id
in m y Ho t Wa te r o rk . [Se e n e xt volum e ]

Z inc C is te r n s .

In th e coun try th e se c iste rn s a r e often lin ed by th e

plum be r , a n d the r e for e I sh a ll give m y r e a de r s a n in sight
h ow t o pr oce e d with thi s work . Fir st cut your m e ta l in
such a m an n e r tha t t h e so lde rin g is a lways away from t h e

a n gle s . N ow e xamin e Fig . 3 36 . Suppose t h e she e t, 0D
F

,
the r e sho w n t o b e t h e size of t h e e n d o r side of a

S o lde r ing a Z in c C ist e r n .

Fm . 336 .

squa r e ciste rn ; ca ll i t 2ft . 6in . lon g, a n d 2i t . 6in . de e p .

Fir st str ike th e bottom li n e , A B , the n m e a sur e off6in .
,
a s

from E t o L ,
o r K to C ; thi s r e tur n edge is to a llow th e

z in c t o be so lde r ed upwi thout be in g so lde r ed in t h e a n gle ,
a nd,

a s sh own a t F A E . Fig . 96 , dr aw th e li n e , E F n e w

m e a sur e th e e n d or side of th e ciste rn a n d m e a sur e t h e

m e ta l, a s a t Q E, F D , Fig . 3 3 6 the n take th e be ve l se t to
a n gle of 45 de g . a nd l ay i t upon th e bo ttom lin e

,
A F

,

Fflt e rs .

Fro . 3 37 .

andwith a pe n cil m a rk th e li n e s, B H , F I, D J ,
A G

, an d

W ith th e amps cut the 509 1109 pie ce s out , J G A ,
a nd IH F;

but leave about l in . ,
a s a t R Q,

t o form a kind ofunderlap
w he n th e zin c is be n t r ound . Ofcour se , if t h e ci st e rn

'

is

n o t squa r e th e pie ce , H I F,
&c . ,

m ust b e cut out accord
in g ly, which you e asily te l l by practice . N ow g e t a

B
i ec e

ofqua r te r in g, say 4 in . by 3 ih . ,
an d l ay i t on th e lin e , F ;

the n pull up t h e bo ttom ,
G I JH , squar e to th e qua r te rin g,

a n d wi th a zin c worke r ’
s m a lle t (viz . ,

a boxwood m a lle t
wi th a fla t he ad) kn o ck t h e zin c squ ar e up to t h e qua r te r in g ;
n e xt l ay th e qua r te rin g on th e lin e , F M ,

a n d be n d th e side ,
o r r e turn z in c

,
L B

,
up t o th e quar te r in g a s be fo r e .

Se rve th e o the r side lik ewi se , an d th e e n d o r side of th e
ciste rn is r e ady t o put in . (Should you r equir e an in ch or

so t o tur n ove r th e t op, a s a t K,
Fig . 3 22 , a llow for thi s

wh e n m e a sur in g th e depth ; i t is usually don e . ) T h e zi n c
i s n ow be n t to th e shape shown a t Fig . 3 3 7 , al so shown a t

Fig . 3 24 . N ow m e a sur e a l l your ciste r n ,
a nd l in e i t as

dir e cte d . Whe n a l l is m a rked, out , a n d ben t up, put i t in ,

a n d wi th a fe w zin c or othe r n a ils n a il i t put th e bottom
in so a s t o b e able t o solde r i t , say from 3in . to 6in . fr om
th e a ngle ; kn ock th e corn e r s, a s a t F a n d D , so tha t they
ar e a li ttle r oun ded a n d so tha t they will n o t ca tch in th e
a n gle o r side s whe n you a r e slidi n g or dr oppin g th e m e ta l
in to th e ciste rn .

Suppo se your c iste rn t o be a fixed on e
,
a n d to be lin ed a s

a t Fi g . 96 . Fir st solde r up th e upr ight se am
,
A F

,
whi ch

is don e a s follows : W ith a spiri t brush put som e r a w 8 ir ita
of salts a l l up th e jo in t in te n ded t o be solde r ed . a v e

your co pe r b it n i ce a n d cle a n , wi th a poin te d n ose a nd wi th
a fa ce all roun d n ow ha ve a sti ck of good fi n e solde r a nd
be gin a t t h e bo ttom ,

a t F
,
Fig . 96 ; fir st put t h e solde r

a ga in st th e se am
,
a n d with a bit bite a be ad of solde r off,

whi ch wil l stil l ha n g to th e n ose of th e b i t
,
a n d tr an sfe r i t

to th e zin c , the n a n othe r h i t of so lde r a n d tr a n sfe r i t just
a bove th e la st b it , a nd so on ,

b it by bit , un til you g e t to
th e top,

do in g about é lu . to i in . a t a tim e un til you can do

la rge r pie ce s . Of course , you shoul d bite th e bit of so lde r
off th e stick whe n th e stick solde r is he ld up t o or a gain s t
th e se am . T h e se cr e t of th i s solde r in g work lie s in be in g
able t o tr a n sfe r t h e so lde r from th e stick to th e zin c in such
a m a n n e r tha t i t wi ll appe a r like tha t shown a t F A

,
Fig .

96
,
which will soon be a cquir ed by pa ti e n ce a n d pr a cti ce .

Afte r you have run up our upri ht se am , do th e bottom ,

which wi ll e a sil y be un e rstood a t e r wha t I have wr i t te n
on so il pipe solde r in g, &c . Al ways solde r your work
str on g,

a n d b e sur e t o se e tha t e ve ry b i t of your join t is
prope r ly t in n ed an d cove r e d wi th solde r . Al ways wipe th e
jo in t wi th r a g a n dwa te r afte r t h e solde rin g is don e ; thi s i s
to take off a l l tr a ce s of t h e spir its of sa lts . Thi s cla ss of

so lde r in g is par tia lly don e by capillar y a ction .

B e for e I le ave th e im por tan t subject of ciste r ns , it m ay
be prude n t to e xpla in som e thin g about filte r ciste rn s a n d
fil te r s, a s the y in som e ca se s form th e ciste r n i tse lf . For
thi s r e fe r t o Fi g . 3 38

,
whi ch ill ustr a te s four di ffe r e n t

views of fil te r s, a lthough a l l workin g on on e prin cipl e .

T h e se ction B con ta i n s a n d illustr a te s th e silica te d block
through wh ich th e wa te r pe r cola te s in to t h e se con d cham be r ,

whe r e in i s fixed th e SECON D M EDIUM
, o r lay e r of

fil te r in g m a te r ia ls . A illustra te s t h e EL EVA TION OF
C ISTER N FIL TER ,

a n d shows t h e dr aw off t ap : a n d 0
shows tha t t h e filte r m ay b e of a n y o rn am e n ta l de sign

,
a s

a lso a n o rn am e n t in a plac e . D illustr a te s th e filte r m ade
se lf-supplyin g a nd fixed be low th e c iste rn , a lso con n e c te d
With a supply pipe IN L ET to t h e filte r a lso With O U T
L ET draw -ofi

’

pipe le ading to dr aw-ofi tap ; th e draw-off
pipe s should be m ade of t in .
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Som e tim e s th e filte rs a r e fixed in side th e ciste r n ~ —in fa ct,
th e filte r , B ,

coul d b e so a rr a n ed
,
but the r e a r e va r i ous

kin ds offi l te r s in th e m a rke t . a t e v e r filte r is use d, th e
filte r

,
like a ll o the r thin gs , can on ly do a ce r ta in am oun t of

work, an d whe n this is don e i t be com e s a use le ss a r ti cle ,
whi ch m ay be br iefly expla in e d a s foll ows : Wha te ve r m ay

be th e filte r in g m edi a
,
thi s on ly a cts to r em ove th e

C LEA N IN G TA P

FIL T ER S.

shin gle ' about t h e size of horse be an s
,
or fr om i in . to i in .

in di am e te r ; the n som e m or e asin . t o l in . in di am e te r
, or

in ste ad ofsa nd, pr e fe rably a laye r of ch a r co a l a nd po w de red
ca lca r e ous ston e . A s t h e wa te r pa sse s through th e sa nd

,
so

a r e i ts m e chan ica l im pur i ti e s
,
such a s in soluble sa lts, ca r

bon a t e s
,
n i tr i te s, n i tr a te s

,
a nd organ ic m a tt e r s a r r e ste d

,

a nd he ld in th e top be d or laye r of sand
,
a n d afte r this

EXT ER IOR VIEW

OUTLET

Fro . 3 38 .

m echa n ica l im pur itie s from th e pa ssin g wa te r
,
which

m ay be don e by a llowin g t h e wa te r to pa ss thr ough a

c i ste rn ha vin g a pe rfor a ted di vi sion about t w o -th irds down
,

suppo r tin g , fir st, a laye r of d awn w a sh ed san d , say 6in . t o
9m . i n thickn e ss, a nd place d on t h e t op of som e fi n e

h a s be e n goin g on fo r a ce rta in tim e , th e t op sa nd for

a n in ch or so down be com e s clogge d a n d dir ty
,
whi ch

m ust be take n up a n d r ewa she d
,
a cco rdin g t o th e sta te of

th e wa te r .

I m ay add tha t you ca n con tr ive your filte r by placi ng a
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cove r e d up, so tha t th e dna in and ve n til a tin g pipe is in th e

sam e sta te a s th e bottle of sm oke without a bottom ope n in g,
a n d

,
the r e fore , in o rde r to g e t pe rfe ct ve n til a ti on ,

t h e

PUR E A IR IN L ET m ust be un cove r ed
,
whi ch wil l

give you foo t ve n ti la tion the n your so il a n d ve n ti la tion
ipe a t on ce be com e s a n in ve r ted siphon con tin ua lly pa ssin g
ge sh ai r from th e tr ap inl e t th r ough th e whole lin e of

dra in a ge an d di scha rge s i tse lf above t h e house top, but car e
should be take n tha t i t is ca rri ed l oft . or l 2ft . a bove th e
hi ghe st in ts of th e roo f, a n d a lso t o se e tha t th e P UR E
A IR T is n ot fixed n e a r to doors

,
win dows

,
or v e n

t ila tin g gr a tin gs . If circum sta n ce s wi ll n o t all ow of th e

tr ap be in g ope n as shown
,
a pipe m ay be take n fr om thi s

in le t t o a ny con ve n i en t pla ce , thus a n swe r in g a s a fr e sh a ir

in le t . T h e re a son for thi s is to pr ovide a ga in st th e cur r e n t
through th e pipe s ge ttin g re ve rse d by dul l a tm osphe r e s

,
or

stron g win ds
,
whi ch m ay be blowin g from th e so il pipe side

of th e house ove r th e t0p of th e r oof
,
a n d towa rds th e m a in

tr ap
,
whi ch te n d to lighte n t h e a tm o sphe r ic pre ssur e a t th e

m a in tr ap poin t
,
a n d whi ch would a t on ce cause th e siphon

com po se d of t h e soil pipe a n d dra in to be com e r eve r se d ;
but if thi s in le t pipe be for e spoke n of is ca rr ied som e little
distan ce awa y from th e foun da tion of th e house

,
t h e chan ce s

ar e tha t th e cur r e n t will n e ve r be r e ve rse d a lig hte d
m a tch will

,
if he ld to th e fr e sh a ir in le t

,
indi ca te th e ai r

dir ection . Som e t im e s th e author i ti e s of th e di str i ct in which
you a r e a t work will compe l you to fix a ve n tila tin g pipe on
th e sewe r side of th e m a in tr ap for th e purpo se ofve n til a t
in g th e sewe r , whi ch I thoroughly a gr e e with . Whe n such
is th e ca se

,
a trap a s in th e r ight-ha n d corn e r of Fig . 340

,

m arked A B
,
61

,
&c . ,

m ay be used ; t h e sewe r ve n tila tin g
pipe com in g off a t D

,
a n d th e fre sh ai r in le t a t B

,
a ll of

whi ch a re in dica te d by th e a r r ows . B uchan ’
s tr ap m ay be

l

i l
ad wi th
3
t air -pipe socke t . [Se e SEWER VEN T P IP E,

'

g . 3 96 .

Within the se la st t e n or twe lve ye a r s
,
the r e h a s be e n a

lo t of fuss m ade about foot ve n ti la tion a s be in g som e thin g
qui te n e w ; but , for m y pa r t, I fa il to se e h ow a n yon e can

im agin e i t to be n e w , con side r in g th e followin g fa cts, which
a r e in disputable . Fi rst

,
w e kn ow tha t t h e o ld squa re

br ick tr ap can be tr a ce d ba ck for a t le a st fi fty ye ar s, a nd
tha t i t h a s be e n in use dur in g thi s t im e on m a in dr a ins

,

a nd place d on th e pr em ise s n e ar e st th e sewe r . Se con dly
,

w e kn ow tha t r a in -wa te r pipe s have be e n car r ied to t he
tops ofour house s

,
a n d tha t so il pipe s ha ve be e n br an ched

in to them ; w e a lso kn ow tha t som e house s have m an y such
r a in wa te r pipe s, som e 4oft . t o 50ft . a bove th e o the r . For
in stan ce , th e r a in -wa te r pipe of a lodge

,
stable

,
or o the r

outhouse , wi ll ofte n n o t e xce e d 12ft . in he ight
,
whi lst

those of th e m a in bui ldin g will run 50ft . t o 80ft . in he ight .
The n , aga in ,

it is qui te a comm on thin g t o fin d un tr apped
ope n in gs in th e m a in dr a in . N ow

,
I woul d ask wha t is

the re in the se short r a in -wa te r pipe s a n d othe r un tr apped
ope n in gs to pr e ve n t them fr om be com i n g fr e sh a ir in le ts

,

a n d th e m ain buildin g r a in wa te r a n d so il pipe s from
be com in g ve n til a tin g pipe s ? M y a n swe r is

,
tha t the re is

n othin g t o pre ve n t them a ctin g a s com ple te ve n t i la tors
,
a n d

equa l to those of whi ch so m uch fuss is n ow be in g m ade .

L e t i t be un de rstood tha t
,
a lthough I wr ite in this stra in

,

I am fully awa r e tha t on ly a fe w of th e be st lum be rs h ad
a kn owledge of prope r ve n ti la ti on

,
a nd w o d have e ve ry

workm a n kn ow th e prin ciple s thor oughl y
,
but I obj ec t to

pe rson s cla im in g tha t whi ch is n o t the ir s .

We have be e n spe akin g about th e stron g cur re n ts ofwin d
reve rsin g th e a cti on of th e ai r siphon

,
a s shown a t th e soil

pipe s a n d dr a in s, Figs . 3 3 9 an d 3 40
,
a n d have shown on e

m e thod of r em edyin g t h e sam e but the r e is happily
an othe r me thod for ge ttin g ove r th e di fficulty

,
a n d tha t i s

by th e use of cowls . For simpli ci ty of i llustr a tion I r e fe r
you to B ann e r

’
s cowl, th e prin ciple ofwhi ch is ve ry cle a r ly

depicte d in Fig . 3 4 1 . Suppose thi s cowl to be fixed 11 11

on e ofth e ve n tila tin g pipe s, a s a t Fig . 3 39, i t s a ction b e

SA N IT A R Y P L UMB IN G JOB C OM P L ETE .

r e adi ly un de r stood . T h e t op, A A ,
r e volve s upon a swive l

,

E
, whi ch a lways should pre se n t i ts m outh or wide st a rt t o

t h e win d ; n ow ,
should the r e be a stron g cur r e n t 0 win d

blowin g, as in dica te d by t h e a r rows
, t h e win d e n te rs th e

m outh of th e cowl, A ‘
, with for ce , whe r e i t rushe s forwar d

FIG . 341 .

B o yle ’

s Co w l .

T h e accom pan yin g illustra tion swill a lm ost explain them
se lve s

,
but in o rde r tha t th e subj ect sha ll be thor oughly

un de rsto od, a n d a cle a r con cepti on form e d of t h e pri n ciple s
of ve n tila tion

,
I pur po se de al in g with th e diagr am s in

the ir turn .

T h e s ste m is illustr a ted by Fi 343 . It is kn own a s

B oyle ’
sdouble a ction system of so i pipe ve n tila ti on

,
and

consi sts of t w o pipe s
,
4 in . in diam e te r , e xte n din g fr om th e

bottom to th e top of t h e house [a s show n in e le va tion
,
Fig .

a nd be com e s con tracted a t th e m outh of th e up pipe , B ,

whe r e i t aga in swe lls out
,
an d by i ts a cce le r a te d force te n ds

t o cre a te a parti a l va cuum a t tha t poin t
,
whe r e it in r e a li ty

—so t o spe ak—pum ps th e foul a ir out of th e ve n ti la tin g
pi e , a nd so re n de r s a down dr a ft he re a n im possibility

,

w '

oh a cti on is in pr in ciple th e sam e a s tha t shown in th e
tube e xpe rim e n t with th e sm oke . This style of ve n til a tor
ca n h e -

m a de to fix ve r ti ca lly
,
which m a y be se e n by

r e fe re n ce t o Fi g . 3 42 .

M an of m y r e ade rs a re fam ili a r w i th cowls
,
a nd they

have the ir favour i te s
,
though pe rhaps th e ve ry pe t cowl

whi ch th ey con side r be st m ay b e by othe r s con side red (a nd
i t ofte n is so ) on e of th e wor st in th e m a rke t ; but , fo r m y
par t

,
I sha ll n o t a ttem pt to pre judi ce m y r e ade r ’

s m in d
a ga in st a n y cowl which wil l a n swe r i t s purpose , a s w e ha ve
h ad t oo m uch of thi s a t t h e K e w cowl te stin g str a t a ge m s,

a n d I take i t a s m duty t o h im to illustr a te those which I
con side r we ll w o y of n otice . I sha ll n ow r e fe r h im to

on e of th e stan da rd m ake rs’ imm ovable cowls, vi z .

,

B oyle ’
s .
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un equi voca l te stim on y a t t h e ha n ds of em in e n t author iti e s
,

my re aders w i ll be able t o form som e ide a of i ts e fficie n cy .

A t thi s tim e
,
whe n t h e po si tion ,

if n o t th e e xi ste n ce
,
of

plum be r s is thre a te n ed by th e e voluti on of a cla ss of m e n

c a llin g them se lve s san i tary e n gin e e r s, i t is a m a tte r of

in ca lculable im por tan ce tha t th e pr in ciple s of san i ta tion ,
or

hygie n e
,
a s i t is a lso te rm ed , shoul d b e thor oughly m as

t e r ed
,
the o r e ti ca lly a n d pr a cti ca lly, by those w h o

,
pr obably

without kn ow in g i t , have be e n t h e pione e rs in t h e san i ta
t ion of th e pa st un de r th e n am e of plum be r s . A n d if they,
thr ough she e r in a tte n tion (by n o t putti n g them se lve s to th e
f o ut ), a re co n te n t t o lose th e pr oud po siti on they o ccupi e d

,

a n d
,
to a ce rtain e x te n t, stil l o ccupy

,
they w il l ha ve o nl y

th em se lve s to blam e . I have take n this opportuni ty of
expla in in g a br an ch

,
an d a ve ry impor ta n t br a n ch

,
of t h e

subject
,
a s im pli ed by system s of ven tila tion . The r e m ay

be m an system s of ve n ti la tion ,
but t h e pr in ciple in volve d

is in all ca se s a li ke , n am e ly
,
th e e xtin cti on

,
or

,
a t le a st

,

m odifi ca tion ofvapour s in im i ca l to he a lth by t h e in troducti on
of pure a ir . A n d it is im possible to de n y tha t thi s is a
le g i tim a te fie ld of study a n d con tem pla tion t o t h e youn

p
lum be r

,
for i t is to h im tha t th e publi c will e r e lon g 100

or th e pr e se rva tion ofhe a lth a n d th e pr e ve n ti on ofdi se a se
,

for whe r e the re is pr eve n tion the r e will be n o n e e d for th e
doc tor ’

s cur e .

You have se e n B oyle ’s cowl fix ed . I wil l n ow r e fe r you
to a large r di a gram . Fig . 345 is a se ction whi ch m ay be

Fi g . 345 . FIG . 346 .

fixed on t h e t op of a soil pipe , an d ill ustr ate s t h e pr ope r
a n gle s which cause s th e win d to str ike dur in g it s pa ssage ,
a nd con tr a cts i tse lf so a s t o a cce le r a te i t s spe ed a t a give n
po in t, whi ch by r e a son of t h e an gle s a n d t h e a ddition a l

ip
e cd a tta in ed

,
a n d pa ssin g ove r a n em pty sur fa ce , ha vin g

e con e - shaped or roun ded e n la rgem e n t or cham be r
,
t h e

passin g a n d a cc e le r a ted a ir in duce s th e a ir in t h e la rge r
surface towa rds th e o n in g, pr e c ise ly in t h e sam e

m a nn e r as tha t w h i c H aw ksb e e
’
s showed in t h e

year 17 19 .

Ha w ks be e
’

s Expe r im e n ts Wit h A i r .

FIG . 347 .

co n e -shaped tube , som e thin g like t h e n ozzle of a be llows
whi ch tube goe s n e a r l

y
t o t h e bo ttom of a gla ss bo ttle

,
a nd

whe n th e le ctur e r app
'

e s t h e win d a t n e a r ly r ight a n gle s to
th e t op of th e tube , light substan c e s ca n be wi th e a se

pum ped up, o r e ve n liquids m ay be r a ised in thi s m a n n e r .

In fa ct, thi s system ofm akin g cowls is n othin g m ore than
taki n g advantage of t h e com bin e d in duce d cur r e n t of a ir
di scha r

gi
n g i tse lf in to , or ove r , th e m outh of a n e xpa n ded

tube , w e r e by th e hi gh ve locity of a ir is gr e a tly r educe d
and i t s m om e n tum uti liz ed a n d dim in i she d by in ducin g mi
from th e sur r oun di n g sur face s o r ope n in gs . [Se e B a n n e r

’
s

cowl, Fi g . Si em e n
’
s je t e xhauste r is a con tri van ce of

thi s de scr i ption ,
an d G ifl‘ord’

s in j e cto r is m uch about th e
sam e thin g, e xceptin g tha t ste am is m ade to play upon
wa te r W i thi n a con e

,
t h e je t o r n ozzle pipe whe r eby t h e je t

of ste am i ssue s
, be in g placed in such a position a s to lim i t

t he supply of wa te r ; but a s I am n o t wr i tin g about
G ifford

’
s or Si em e n

’
s in j e cto rs

,
I will confin e m yse lf to th e

subj e ct i n que stion ,
n am e ly

,
tha t of ve n ti la ti on . I have

a lre ady r e fe rr ed you t o Fig . 3 45
,
B oyle ’

s pa te n t (se ction ) ,
n ow r e fe r t o Fig . 3 46

,
which is a n e le va ti on . H e r e you

se e th e addition a l fla tte n e d con e fixed on t h e t op for t h e
w in d to ga the r in ,

a n d t h e con e on th e t op t o r efle ct th e
win d when blow in g downwa rds . N ow turn to 34 7.

He r e is B oyle ’
s pr in ciple a ga in il lustr a te d in a n othe r w ay,

e xceptin g in this ca se t h e fe a th e r s or win d ga the r e rs
[shown in th e sec tion a nd un de r t h e t op con e

,
Fi g . 3 45] a r e

n o t em ploye d, n or th e w in d gua rd on th e top of Fig . 3 4 7 ,
ca rri e d up to a po in t or con e

,
which in m y opin i on m ake s

n o t th e slighte st di ffe r e n ce so fa r a s r e gards th e a ction of

th e cowl . N ow l e t us g o a li ttle fur the r
,
a nd aga in take

Fi g . 346 . For this a r gum e n t cut off th e top cowl a nd l e t

th e top ope n in g b e fille d up ; e nl a rge th e top, whi ch is n ow

th e m iddle pla te , so a s to cause i t t o protrude som e in che s
ove r th e ce n tre , or in this ca se ove r th e lar ge edge par t of t h e
bo ttom con e . L e t t h e cowl n ow floa t we a the rco ck fa shion
w i th th e w i n d, wh ich in i ts turn will, on a windy day, blow
like a. forge be llows, a nd if this cowl is fixed ove r a dewu
dr a ft pipe or fre sh a ir in le t of a dr a in havin g a n up dr a ft
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shaft wi th or wi tho ut a cowl, pe rfect ve n ti lation or a fr e e
cur re n t of a ir must be m a in ta in ed through th e pipe s .

Fro . 348 .

Thi s cowl , Fi g . 348 , is m ade by th e B an n e r Sa n i ta tio n
C om pany, w h o have give n ve n tila tion an d sa n i ta tion
ge n e ra lly gr e a t a tte n ti on for this la st qua r te r of a

c e n tury .

Doub le -a c t io n Co w l .

Fig . 349 is a n e n la rged vi ew of B oyle ’
s double -action

cowl
, illustra te d on t h e le ft hand side of Fi g . 3 4 3 . You

have se e n B a n n e r
’

s a nd B oyle ’
s cowls

,
but the r e i s an othe r

m ake r ye t whom I c an n ot
'

pa ss un n oticed , n am e ly,

P ro . 3 51 .

B uchan . T h e cowl which I shall show in thi s volum e is

i llustra te d a t 3 50an d 3 5 1 . Fi g . 3 50is th e on e which
h e m ake s for sc i pipe work, a n d Fi g . 3 5 1

,
fo r r oof work .

Thi s cowl is composed
'

of a se ri e s ofwin d gua rds or

pla te s se t in a pe rpe n dicula r m an n e r , w ith lon g ve rt i cal

FIG 3 52.

ope n spa ce s o r slits be twe e n them to l e t win d pa ss and a ir

out , an d be in g pla ced a s shown be twe e n t h e tw o con e s
,
a n d

a t sui table a n gle s
,
a s shown i n th e pla n [Fi g . cause s

th e win d t o r efle ct i tse lf i n such a m a n n e r tha t, in which
e ve r dir e ction t h e wi n d i s blowin g a n in duced curr e n t
is ce r ta in t o be produce d . I should say tha t in th e ce n tr e
of thi s ve n tila tor i s a squa r e tub e or pipe pe rfo r a te d i n t h e
ce n tr e portion of e a ch side , an d with a Sin l e or double
pla te , or win d guard, opposite e ach pe r for a par t of th e

ce n tr e tube
,
so tha t th e in duced curr en t of foul a ir fr om

th e soil pipe s pa sse s thr ough the se sm a ll roun d hole s or

pe rfor a tion s
,
whi ch pe rfor a tion s do n o t so r e adi ly a llow

down dr a ft a s the ywoul d we r e onl y lon g sli ts use d . B y t h e

for e go in g r em a rks you will se e tha t a t ce r ta in tim e s i t wi ll
be n e ce ssa ry to use som e kin d of e ffe ctive cowl, a nd I

con side r tha t you should b e n ow in a posi ti on to work
pe rfe ct ve n ti la tion un de r a n y cir cum sta n ce s .

B e for e I ca n depa rt from m y disse r ta tion on ve n ti la tion
,

I wish to show m y r e ade r s wha t im pli cit confide n ce som e

pe ople put in this cla ss of work ; the r e for e I can n o t do
be tte r tha n t o a t on ce in troduce him t o B an n e r

’
s system ,

whi ch is illustr a ted a t Fi g . 3 53 ; he r e is a dia gr am which
a t on ce br in gs m y r e ad e r fa ce t o fa ce with hi s system ,

whi ch
is a s follows : Fi rst M r . B a nn e r do e s n ot l ike t h e ide a of

fixin g a tr ap un de r t h e close t, a n d ho lds tha t i t is a mi stake
to use hoppe r or ba lloon ba sin s e xcept in spe cia l position s .

B ut wha te ve r M r . B ann e r
’
s vi ews m ay b e about fixin g a

close t wi th out a tr ap imm edia te ly be low i t , I ce r ta in ly
,
for

on e , ca n n ot cotton to h i s ide a s, for I, a s be for e r em a rked
in thi s work, am thoroughly of Opin i on th a t n o clo se t
should be fix ed w i thout a prope rly con structed tr ap be low
i t ; an d wi th a ll due de fe r e n ce t o M r . B an n e r , I say tha t
n o close t of wha te ve r kin d ye t in th e m arke t can b e con

side r ed sa fe without i t (of cour se
,
save a n d e xcept such

close ts a s ship clo se ts, whi ch will be fully e xpla in ed in

a n othe r pa rt of th e work) . B ut I m ust n o t depar t wi thout
fir st givin g th e de scr iption of M r . B an n e r

’
s a r r a n gem e n ts

,

the r e for e l e t us be gin a t t h e dr a in
,
Fig . 3 53 . H e re

,
just

above th e dr a in pipe , is a n in te rce pte r tr ap havi n g a pur e
a ir in le t pipe ; above thi s is fixed t h e so il pipe , which is
carri ed up a n d ha vin g h i s cowl on th e t0p. H e r e is a t on ce

t h e in ve r ted siphon whi ch you have se e n a t work in Figs .

3 3 9 a nd 3 40
,
but on thi s so il pipe

,
w hi ch form s this siphon

,

a re fixed t w o br a n che s le adin g fr om t h e clo se ts, a n d n o t

ha vin g tr aps un de r them . L e t us se e wha t M r . B an n e r
’
s

ide a s a r e in thi s m a tte r . H e m a in ta in s tha t th e siphon wi ll
a t a ll tim e s be a t work de live r in g fr e sh a ir thr ough t h e

whole lin e of pipin g
,
a n d tha t t h e close ts, whe n t h e han dle

is pulled up, w i l l a lso supply a ir to t h e cowl . We ll
,
so fa r

a s this goe s, a t tim e s M r . B ann e r is r ight, a n d th e system
w i ll a t the se tim e s a n swe r pe rfe ctly but the re i s a n

e xception t o e ve ry rule , a ndI m a in ta in tha t the se e xce ption s
wi l l be proved by th e follow in g :
L e t us a ssum e tha t t o -day is a cold

,
m uggy day with

he a vy a tm osphe r e ; tha t t h e in te rn a l par ts of t h e house a r e
,

a s the y should be , sli ghtly wa rm e r by r e a so n of t h e w in

dows an d doors be in g kept m ode r a te ly clo sed . A t such
tim es th e a ir n e c e ssa r ily be com e s he a te d, an d ri se s towards
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th e roof. Then ai r for supplyin g th e fire s, &c . , will be m ak

in g i ts w ay in to th e house th rough a lm ost e ve ry possible
cre vi ce or ope n i n g be low th e e ave s of th e house . N ow

,

w e wi ll suppo se t h e pa n close ts to be con structe d in th e

usual m a nn e r with a xle s, &c . ,
an d tha t the r e is n o tr ap

be low th e close ts . Wha t is t o pr e ve n t th e a ir fr om be low
t h e so il pipe ge t tin g in to th e con ta in e r of th e close t
through whe re t h e a xle

,
&c . , works ? He r e i t i s quite

ii COW".

FINIAL .

O R DIN A P V P A N
C L OSET
l M P R OVEfl

BANNERS PATENY
C LOSE?

B AN NER SYST EM
SHEWINC. VEN T IL AT ION or sou. P IPEONLY;

FIG . 363 .

e vide n t tha t i t ca n pa ss ; but suppo se this to take place a t
th e pe r iod whe n th e w a te r is tur n ed off

‘

for r epair s
,
&c . ,

a nd t h e bowl of th e basin to b e em pty, then h ow a bout
th e a ir pa ssin g through

.

t h e clo se ts in to th e house ? Fo r
a fur the r a ccoun t of M r . B a n n e r

’
s pr in ciple s

,
se e copy of

on e of h is cir cul a rs a t the e nd of thi s volum e .

I ha ve in th e form e r page s sa id sufficie n t to pr im e you

in th e fir st ste ps towa rds pe rfe ct sa n i ta ry plum bin g
,
which

wi ll be exhausti ve ly tre a te d of a s w e progre ss in pr a ctica l

VEN T IL A T ION , &c .

Ho use m a ids
’

S i n ks .

L e t us n ow r eve r t t o th e housem a id ’
s sink. This slop

ba sin , which is on e ofWoodwa rd ’

s ce lebr a ted se lf -cl
basin s with flushin g a r r an gem e n ts , is l e t in to th e
th e trap, an d a be tte r basin for slop sin ks can n o t be '

Wa s h B a s in s .

plum bin g, an d whi ch in str uctions a re bui lt on soun d
pr in ciple s

,
fr om a pe ri od of a t le a st thirty ye a rs’ hard

pr a ctica l work, a n d whi ch ca n o n ly be m a ste r ed by
studious workin g, which '

w ill be gre a tly fa ci li ta ted by
r e fe r e n ce t o m y wr i tin gs .

B e for e I comm e n ce d th e subje ct of ve n ti la tion
,
w e we re

workin g wi th t h e wa te r sup ly ,
a s shown a t Figs . 3 3 9 a nd

340. L e t us n ow e xam i n e the c iste r n s a s the y a re fixed ;
he r e the y a r e suppli ed wi th wa te r from on e of J ohn
B la ke ’

s R am s a n d thr ough t h e m a in pipe M
, and ba ll

val ve s B M ,
Fig . 3 3 9 . T h e r am h a s be e n worki n g c

on

t inua ll y from thre e to four hour s pe r day for the se last
fi v e ye a rs

,
an d con tinue s to give a s go od a supply a s

th e day i t w as fixed, a n d save s a t le a st from 13 . 6d. to

23 . pe r day for pum pin g. I shall g ive a full de sc r iption
an d ill ustr a tion of the se r am s in m y wo rk on P um p a nd

R am Work . The se ciste rn s have a lso sta n din g wa ste s
,
2 , 3 ,

an d B 9, t h e e n ds of whi ch shoul d on n o a ccoun t be con

n e ct ed with a dr a in
,
soi l pipe , or close t tr ap

,
n or in a ny

o the r position whe re the re i s th e le a st possibili ty of foul
a ir pa ssin g thr ough them ; he r e in thi s figur e th e e nds of

t h e wa ste pipe s discha rge them se lve s ove r an d in to th e

housem a id’
s sin k

,
from whi ch the r e i s n o dan ge r . T h e

advan tage of usin g the se stan d pipe s i s
,
a s e ve ry pr a ctica l

plum be r kn ows
,
tha t they a ct a s an ove rflow or wa rn i n g

pipe , a n d a lso for t h e pur pose of r e adily cle a n in g out t h e

ciste rn . T h e ciste rn on t h e le ft i s for t h e close t supply,
whi ch supply pipe i s gove r n ed by e ithe r a r ound w a/y st op
cock, or a full w ay spin dl e va lve

,
a s a t 4 . T h e ci st e rn

on t h e r ight is for t h e purpose of supplyin g t h e die tic
ba th

,
an d a lso th e h o t wa te r ta nk t h e outle t e n ds of t h e

pipe s be in g a lso gove r n ed by stop cocks o r spindl e va lve s .

If you will tr a ce the se pipe s , you w ill fin d tha t they
supply th e sink s

,
la va t ory ba sin s , ba ths, &c . , w hi ch w i l l be

spoke n of m ore fully he r e afte r .

N ow l e t us e xam in e t h e wash-basin ,
19

,

'

an d adjo in in
th e housem ai d’s sin k . H e re w e have th e h ot a n d co l

wa te r supply
,
as a t 20 a n d 2 1

,
th e h ot sup ly, 20be in g

brought off th e pipe , 3 1 a n d 28, whilst t h e co (1 is br ought
offth e br an ch, 3 1 . H e r e th e ba sin is fixed ove r a n ai -trap,
22

,
th e outle t ofwhi ch is bra n ched in to th e wa ste pipe , 3 7,

a n d should n ot be br a n ched i n to th e so il pipe . Thi s lava
tory wa ste pipe is ofte n ca r ri ed thr ough th e wa ll to dis
cha rge in to a he ad

,
a s shown a t L ,

Fig . 3 54 . This lava tory
ba sin

,
di scha rgin g in to a n m-tr ap

,
would

,
if th e plug of

th e basin is of i t s prope r size to supply th e waste pipe full
bo r e so a s t o ke ep i t thor oughl y cle a n ,

cause th e m-tr ap t o
siphon out

,
a n d as a prote cti on aga in st thi s a n a i r -pipe

m ust b e used, a s shown a t 24 , a n d whi ch is con tin ued above
th e roof a s a t 25 . 23 is th e ove rflo w from basin t o th e

he e l of t h e (Ii - tr ap . L e t us n ow exami n e t h e lava to ba sin
a t

'

th e r ight-ha n d cor n e r ofFig . 3 40, which i s on e o T w y
fo rd’

s ba sin s
,
with Fe ll a n d C o .

’
s fittin gs, fixed on a

woode n fr am e
,
t h e ba sin be in g l e t dow n le ve l with th e

t op bo a rdin g, a n d a m a rble slab pla ced on t h e top, which is
wi th red le ad be dded dow n upon th e rim ofth e ba sin . T h e

co cks a r e l e t thr ough a nd scr ewed up fr om be low,
w ith

back-n uts , th e pipe s be in g con n e cted with un i on s. T h e

waste pipe is gove r n ed with a stan di n gwaste , havin g a va lve
a t th e bottom ,

as a t 54
,
or t h e ove rflow of this basin m ay
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sa ddle d on t o h im . The n aga in
,
t o r efer back t o our cis

te r n s, i t is a comm on thi n g to have n e w iron ci ste rns run

like a sie ve ; pe rhaps t h e work is con tr a ct t o t h e plum be r
(labour on ly) h e i s e xpe c ted t o stop th e l e aka g e , o fte n a t

n o sm a ll e xpe nse . T h e sam e applie s t o iron pipin g ; he n ce
t h e r e a son why you should b e a s ca r e ful in judgin g your
m a te r ia l a s in do in g th e work ; for wha t is wor se tha n h ad
m ade pipe splittin g a t e ve ry th r e ad you w i sh t o scr ew

,
or

,

n o t a t a ll un like ly
,
w i th a spli t in on e of th e awkwarde st

pla ce s about your work . I thin k I have sa id suffici e n t to
in duce you to se ek r e spe ctable fi rm s for th e pur cha se of

your m a te r ia l
,
m or e e spe cia lly for your h ot wa te r work .

A good system of h o t wa te r work is shown a t Fi

g
s . 3 3 9

a nd 3 40
,
but t h e workin g de ta ils w i ll be give n n u e r th e

he ading ofH o t Wa te r Fittin g
,
&c .

,
in n ext volum e . T h e

foll owin g br ie f de scr iption m ay gi ve you an in sight in to th e
work

Ho t Wa t e r Ta n k .

This h a s a pi e ce cut away from th e side or fr on t, in orde r
tha t you ca n se e t h e m e thod of fixi n g t h e e n d of t h e flow

p
ipe

,
F

,
above th e e n d of t h e r e turn

,
R . T h e flow pipe

,

is t h e h ot -wa te r pipe com in g from t h e top of th e bo ile r .

T h e r e turn pipe , R ,
is t h e colde r wa te r pa ssin g fr om t h e

h ot wa te r ta n k t o t h e bottom of t h e boile r
,
a s a t R ,

whe r e
it mi xe s with t h e h ot wa te r a n d a ga in asce n ds through t h e
FL OW pipe in r e gula r orde r . Thi s is lm cw n a s t h e close
ta nk system ,

an d n o dr aw-offpipe shoul d be fixed a t a ny
othe r place than off t h e t op, as a t 28

,
or pr efer ably dir ect

P ROPER HOU SE DR AINAGE.

P R OP ER HOU SE DR AIN A G E .

I have n ow t o ca ll your pa r ti cula r a tte n tion t o th e
m a tte r of house dra in age , for thi s im po r ta n t pa rt of
sa ni tary wo rk should b e thor oughly un de r stoo d by th e

ph
umb e r profe ssin g a kn owledge of sa n i ta tion

,

ow ledg e e ve ry e xpe r t workm a n is n ow e xpe cte d to

posse ss, a lthough I fo r m y pa r t say tha t e a r the nwa re
dr a in s

, &c . , a r e in r e a li ty works som ewha t be side t h e
m a rk ofpractica l plum bin g, e qua lly so a n d a s m uch a s th e
a rchi te ct is n o t t h e builde r ; the r e for e l e t us assum e th e
pr e se n t o r com in g sk i l led plum be r t o take t h e po si tion of
e n gin e e r in house dra in age work ge n e r a lly, be cause a t th e
pr e se n t tim e our a r chi te cts ge n e r a lly wi ll n o t take t h e
m a tte r str enuously in han d ; n or do e s t h e bui lde r ca r e to
e n for ce th e str ict laws a n d rule s of sa n ita tion

, so tha t
be twe e n a r chi te ct an d builde r , san ita tion

,
if n ot take n upby t h e plum be r (or som e on e e lse ) , w h o ge n e r a lly h a s th e

futur e co n tro l of such works
, i s utte rly n e gle cte d . A n d

he n ce th e re a son why I gi ve you thi s subje ct in ful l de ta i l .
It is n o t m e re ly th e diggi ng of a tr e n ch a n d puttin g a

fe w dra in pipe s toge the r tha t cons titute s a dra in fit to
con vey th e slope fr om sinks

,
clo se ts &c . ,

though i t ca n n ot
b e dispute d tha t t h e word “ dr a in sign ifie s a n y kin d of
cha nn e l fo r car ryin g off liquids whi ch m ay b e ope n o r

close d in .

The r e is a wonde rful distin ction be twe e n a house dr a in
an d a la n d dra in ; a n d the r e is a lso a di ffe r e n ce be twe e n
a house dr a in a n d a sewe r . Sewe rs a r e t h e r ece ive rs of
house dr a in s, the r e for e w e shal l n o t wa n t to have a n ythin g
to do wi th them , but le ave thi s t o th e prope r pe rsons

,
such

a s M r . B al dwin L a tham , C .E . , o r M r . Cha r le s Slag
C .E . , w h o have m ade it the ir busin e ss to ha n dle t h e l e vefi

,

an d M r . B ox’
s , M r . B ea r dm ore

’
s
,
M r . T redg o ld

’

s . or othe r
hydrauli c table s . T h e construct ion of sewe rs is known as
be lon g to t h e profe ssion a l civil e n gin e e r , an d a ny othe r

pe rso n dabblin g in th is is a lm ost sur e t o com e t o gri e f, a s
t h e n on -e xpe r i e n ced do wi th house dr a in s .

T o co rmn e n ce with, l e t us se e wha t a r e t h e im po rt a n t
fe a tur e s of pr ope r house dr a in s .

The r e a r e six v e im portan t po in ts t o a lways have in
vi ew— th e fa ll

,
kin of pipe , size of dr a in

,
tr apping

,

jo in tin g
,
ve n tila tion .

Fa l l fo r Dr a in s

Fir st
, th e fa ll , which should be sufficien tly ste ep t o cause

th e ve locity of sewage to h e , say, 4ft . pe r se con d, whi ch
a llows t h e de posi ts t o b e pushed o r urged forwa rd through
t h e dr ain without stoppi a t a n po in t . B ut t h e followin g
i s m y e xpe r i e n ce in L on on

,
w '

ch a n swe rs ve ry we ll
G ive a s m uch m ore fa ll as you l ike l 3in . to 2in .

,
in l o-ft

fo r t h e m a in dr a in m ade of glaze d pipe s ; 1 73m”
t o 2in . ,

in 5ft . ,
for a ll br an che s ; n o t le ss, but as m uch m ore a s

you can g e t , e spe cia lly for th e close t dr ain s .

Som e wi ll say tha t you ca n have t oo m uch fa ll, but thi s
is n o t m y e xpe r i e n ce .

M . Dubua t give s th e ve locity pe r se con d n e ce ssa ry t o
rem ove solid substa n ce s in t h e fo l low i n

F It . n .

0 3 pe r se cond

size ofpe as
size ofbe a n s

Coa rse ba lla st
A n g ula r sh ingle size ofhen ’

s e ggs 3 3

P r of . R ankin says tha t house dra in s shoul d
.have‘

a

veloci ty of 4 73m pe r se cond, and I quite con cur Wi th h im ,

but you can n ot always g e t i t . M r . B a ldw m L a tham ,

in to t h e t op. Som e tim e s this cir cula tin g tank is fix ed n e ar
t o th e bo ile r

,
whi ch a llows t h e wa te r in th e tank t o g e t

hotte r
,
i t n o t ha vin g so far t o tr a ve l thr ough th e pipe s

,
but

i t is n o t adv isable t o pla ce thi s tan k in t h e kitche n
,
a s i n

t h e summ e r m on ths i t m ake s thi s pla ce to o h o t
,
un le ss

pr ope rly pr ote cted with ha ir -fe lt
,
&c .

29 is t h e ve n t pipe
,
which must be we ll pr o te cted from

fr ost
,
an d take n above th e wa te r -lin e in c iste rn 7 .

30is th e m a n -ho le in th e ta n k
,
to cle a n out or scr ew up

th e fittin gs . N .B . T h e a ir o r ve n t ipe , 29 , m ust n e ve r b e
take n th e le a st be low t h e t op of t h e o t wa te r tan k

,
but be

fixed to t h e t op with a pr ope r fla n ge .

T h e pipes
,
F R a nd H F

,
a r e fixe d with ba ck n uts a n d

gr omm e ts on th e sid e of t h e sta tion ary ba ck n uts
,
be cause

the n t h e turn in g roun d of t h e n ut do e s n o t cut t h e gr omm e t
away ; a n othe r r e a so n is tha t th is jo in t can if n ece ssa ry be

tighte n ed up from th e outside wi thout ta kin g off th e m an

2
018 cove r , but ofcour se this should n o t be r equir ed to be
on e .

I have sai d tha t n o draw-offs should be taken off a t an y
o the r poin t tha n a t 28

,
but in this

,
a s in a ll o the r thin gs

,

cir cum sta n ce s a lte r ca se s ; fo r in sta n ce , suppo se th e h o t
wa ter ta n k to be a m a tte r of 100fe e t away fr om t h e
sculle ry sin k

,
a n d n o h o t wa te r ipe n e ar e r ; in this ca se

I should take m y dr aw-off from 05 th eflow -pipe
,
a nd o the r

simi la r ca se s m ay suit equa lly a s we ll ; but of cour se in this
w ay you ca n em pty t h e h o t wa te r ta nk whe n short of

wa te r
,
which m ust be gua rded aga in st dur in g

frost
,
&c .

(
For a furthe r e lucida ti on

,
se e

work n e xt v0um e .]
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C .E . , says tha t “ In o rde r to .e ve n t de posits in sm a l l
sewe rs o r dr ai n s, such as those of 6in . o r 9m . di am e te r ,

a ve loc ity of n ot le ss than 3ft . pe r se con d sh ould be

produced .

’

Dr a in P ipe s .

N ext a r e th e pipe s . Th e se shoul d b e sufficie n tly la rge
to ca rry o ff a l l t h e r a in an d o the r wa te r a n d de po si ts,
without be in g m o r e tha n e ve n half fille d up. They should b e
a s pe rfe ct i n shape a s possible , v i z . ,

r oun d a nd str a i ght
The r e a r e diffe r e n t kin ds of e a r the nwa r e pipe s ; a lways
se le ct t h e sm oo the st in side , we ll gla zed . The se pipe s a r e

ge n e ra lly m ade in 2ft . le n gths, e xcludin g t h e socke t,
whi ch is usua lly a s fo llows : Fo r 2in . pipe , Hm . . to h im .

le n gth of so cke t from e nd t o e n d of pipe 2ft . 15m . lon g ;
for a 3 in . p ipe , socke t l fiin . de e p ; for a 4m . pipe , li n t ;
in 6in . pipe s, Zin . socke ts : in 9in . to l zin . pi

B ut th e se le n g ths of so cke ts v a ry in depth
.

i s t h e

le n gth of som e I ha ve jus t m e asur ed : zin . pipe h ad l fii n .

so cke t, o n e 4 in . pipe h ad a 2 in . so cke t. whi ls t a n othe r ,
4 in . , h as on ly i gm. so cke t, a n th e 6in . pipe h as a

'l i i n .

socke t . B ut thi s is
,
a t a n y r a te , n e ar e n ough for ordi n a ry

work . T h e thi ckn e ss ofpipe s a lso va r i e s, but these a r e th ege n e ra l t h i ckn esse s z—zin . o r 3 in . pipe , igin
‘

. thi ck ; 4in .

pipe , i in . thi ck ; 6in . pi
p
e
, gin . thi ck ; 9m . pipe , fi n .

thi ck ; l 2in . pipe ,
l in . th i c

We ig h t of Dr a in P ipe s .

We ight of th e a bove pipe s a re , for pipe s of th e follow i n g
diam e te r : 2in . , 7 lbs 3 ih .

,
12 lbs 4 in . ,

16 1bs . ; 6in

29 lbs. 9in . , 52 lbs . ; l zin .
,
86 lbs . ; i 5in .

,
126 lbs a nd

up t o 2 cw t . e a ch . Of cour se this is when th e pipe s a r e dry .

S iz e o fDr a in P ipe s fo r Ho us e Wo r k , & c .

T h e size of a dr a in pipe m ust be de te rm in ed by t h e class
of wo rk i t h as to do , a nd th e fa ll you ca n g e t . Suppose
you have a Sin . dr a in pipe . say 60ft . in le n gth, th a t youha ve a 4in . so il pipe em ptyin g a la trin e , holdin g say ,

400
ga llon s of wa te r , this la tr in e ' is 3oft . hi gh , o r above th e
t o of t h e dr a in . thi s dra in a lso take s t h e wa te r

,
&c . ,

from
a l th e bottom pa r t of th e house . Wh a t woul d be th e e fi ect
if you pull ed up th e latr in e plug ? T h e e fi eet would be
tha t you woul d have a foun ta in a t th e n e a r e st outle t t o th e
bo ttom ofth e so il pipe . O r

,
in ste ad of a la tr in e

, you ha ve
'

a

c iste rn havin g a 3 i h . o r qui ck waste ; thi s is n o t a t a ll
un comm on in house s whe r e th e dr a in s have be e n pr ope r ly
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R e co rd s of St o ppa g e s in Va r io us S iz e d Dr a in

P ipe s .

Disc h a rg e o f a 6 - ine h P ipe .

A 6ia . pipe , run n in g ha lf full , w ith a fa ll of l in 60,
is e qua l to a ve loc ity of a bout 250fe e t pe r m i n ute . This
wil l discharge 24 cubic fe e t pe r mi n ute , o r 1 50ga l lon s.

FIG . 3 55 .

con side r ed . B ut the re is an o the r r e aso n why th e dr a in s
should b e la rge e n ough .

M r . Ch a rle s Sla g g , C .E .
,
sa ys in h i s work: A pipe G in .

in t e r n a l diam e te r is sufficie n tly la rge for t h e dr ai n s of
t h e la rge st house , a n d i t is n o t too la rge fo r t h e sm al le st
house .

” P e rhaps h e should have sa id 9in . fo r ’

t h e la rge st
house , be cause t h e la rge st house m ay be a li ttle str e tched
t o a m an sion , pa la ce , &c .

,
a s B ur lin gto n o r N o rthum be rlan d

House . In such I should b e ve ry so r ry to fix a 6in . pipe .

Again , fa ll s m ake a wide diffe r e n ce to t h e size of th e pipe
requi r ed . Wha t I do is th is ze n-I‘h '

om t h e sm a lle st house to
house s havin g 15 to 30room s (in cludin g e ve ry room in t h e

S im ple T e st fo r Dr a in P ipe .

G auge th e side s of pipe wi th th e cal li pe r s , Fig . 3 55 , fo r
ir r e gula r i tie s, St0p up t h e socke t e n d with a n y m a te r i a l

,

such a s fixi n g i t upon clay o r cem e n t
,
or t ie som e pa r chm e n t

o r som e th in r oun d t h e socke t e nd, a nd the n fi l l i t with h ot
wa te r . If't e pipe is por ous, th e wa te r wil l show i tse lf by
oo z in g through on th e outside . T h e we ight of t h e pipe s
will also give you an ide a whe the r the y a r e good or b ad.

A good pipe cuts true if you g o t h e r ight w ay to cut i t .

[Se e C uttin g P ipe s ]

h ouse ) , 6in . pipe s, if la id a s pe r fa ll of dr a in s ; if thi s
can n o t b e g o t . the n I use a 9in . pi e . Fo r house s ha vin g
from 30to 80ro om s

,
a 9in . pipe , l a id

'

a s be for e ; if n ot
,

th e n ex t size , l 2in . pipe s .

A n o the r r e a son for la rge pipe s is tha t, from th e ca r e le ss
n e ss (if you like t o ca ll i t so ) of pe r son s thr o w i n g down
floo r clo ths, m a tchboxe s, a n d th e like , the se som e tim e s

se ttle i n th e m a in dr a in a n d the r e ba n k up t h e o the r solid
substa n ce s un ti l th e we ight of th e wa te r r ise s be hin d

,
a n d

in a body pushe s t h e im pedim e n t forw a rd . This ofte n
take s pla ce a doze n tim e s be for e i t ge ts out of t h e ipe s .

N o w if t h e pipe is 4ih . ,
i t is t e n t o on e a t le ast t a t i t

stops aga in st t h e side of t h e pipe jo in ts, thus blockin g them
up a lto ge the r .

I have a t Ho rn se y, dur in g th e ye a r s 1 870- 7 1 , un stopped
t h e fo llowin g dr a in s z—On th e C am psbour n e Esta te ,

o n e

4 in . dr a in twe n ty-thr e e diffe r e n t tim e s— a lm o st m on thly ;
a n othe r 4m. in wha t i s kn own a s C ampsbour n e

-te rr ace
four te e n diffe r e n t tim e s ; a n d t o e a ch house in C am ps
bourn e -te rr a ce , H igh - str e e t, a t le a st a doze n tim e s e a ch

,

un ti l t h e lo t w a s take n up a n d r e -la id wi th 6in . pipe s .

Thi s w a s for M r . J . B oldin g
,
t h e we ll -kn own le ad a n d

glass m e rchan t
,
of South M o lton - str e e t. The se a r e on l

on e o r t w o ca se s of 4 in . pipe stoppages whi ch I have h acl
’

The n M r . B a ldwin L a tham says i n h is em i n e n t work
(se con d edi tion ) on “ Sa n i ta ry En gin e e rin g

,

”
a g e 184 ,

tha t at Croydon , be twe e n M ar ch 27 , 1852, a n d ovem be r

28
,
1853 , a pe ri od of twe n ty m on ths

,
sixty stoppage s took

pla ce in 4in . sewe rs, thir ty-four stoppa ge s in (Sin . sewe rs
,

on e in 8 in . , on e stoppage in 9in .
,
on e stoppa ge in l 2in . ,

on e in th e 1 5m .

, a n d t w o stoppage s in th e 18in . sewe r s .

The n h e goe s on to sa y tha t M r . C ox obse rved tha t t h e
num be r of stoppa ge s in th e 4m. sewe r woul d have
pr obably be e n gr e a te r , but som e of the se ve r

y
sm all

sewe rs we r e take n up dur in g th e pe r iod a n d r ep a ce d by
o ther s of a la rge r size . A l l th e stoppage s in th e l 2in . ,

15in . , a n d 18in . pipe -sewe r s o ccur r ed fr om th e in sufi cie n cy
of th e str e ngth of t h e pipe s .
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Ext e r n a l P e rc uss iv e A c t io n .

Dr ive t w o iron chi se ls in to th e jo in t of a brick wall and
6ih . a pa rt. P lace th e pipe on a pie c e ofbo a rd close a ga in st
th e wa ll , and just un de r t h e ir on chi se ls. The n ta ke t w o

sca ffol d bo ards or a :sin . de a l
,
l 2ft . lon g, a n d pla ce them

un de r th e chi se ls a n d upon th e ce n tre of th e 6in . pipe , th e
pipe

'

a n sw e r in g a s a fulcrum . If t h e pipe is a ll r ight it
will sta n d th e pre ssur e som e wi l l sta n d you on t h e t op of

thi s le ve r , but i t is n ot n e ce ssa ry t o do so . If you re quir e
th e r e al crushi n g str ain

,
load th e le ve r un til t h e pipe give s

w ay, a nd ca lcul a te t h e we ight by t h e le n gth of th e le ve r .

A go od plan to load th e le ve r is with a pa il a t th e e n d of

th e boards , t h e pail havin g a r ope t o pr e ve n t i t fa llin g whe n
th e pipe gi ve s w ay . G r adua lly fill th e

th
an w i th wa te r

un til th e pipe bre aks, a fte r whi ch we igh e wa te r ,
give s t h e e xa ct we ight .

In te r n a l P r e ssur e of 6 - in c h P ipe s .

Som e of our dr ai n -pipe s wil l stan d from 3olb . to 6olb .

pr e ssur e to th e squar e in ch . ; othe r s n o t m or e than 7lb .

Th is should b e suffi cie n t t o show the ir var iable n e ss, a n d
tha t the y can n o t b e depe n ded upon for worki n g un de r
pre ssur e .

M e a sur e m e nt of Dra i n P ipe s a nd P r ic e s .

T h e siz e is take n in te rn al m e asur em e n t
, and t h e le n gth

from th e in si de o r shoulde r of socke t t o e nd of spigo t
e n d . T h e ge n e r a l len gth is 2 in . t o l 2in . bo re , 2ft a n d
fro m 12m. to 2 -

‘
1 in . bo r e

,
2ft . 6in . le n gth

,
and from

2 l in . t o 3oin . bore , 2ft . 6in . or 3ft . le n gths .

Sold in len gths a t so m uch e ach or by th e foo t . Whe n
sold by t h e foo t the y run

, about
2ih . 3 in . 4in . G in . 9in . l 2in . l 5in . 18in . bo re .

35d. 45d . 6d. 8d. 1s. 2d . l s . 10d. 3 s . 4s. pr . ft.

Se t t in g a bo ut t h e Wo r k .

Fir st, you shoul d asce rta in wha t is t h e de pth of th e m a in
sewe r , or th e lowe st po in t you can g e t to . N e xt, se e h ow
m uch fa ll on can have fr om th e outle t t o t h e top e n d of th e
dra in . I you ha ve ple n ty, you can tak e t h e dr a in e ithe r
in a st ra ight bed—lin e by m aki n g a gr adua l slope fr om
he ad to foo t, or you can give th e pipe s a good fa ll , and
“
a fte r dip ”

or dive down a t or n e a r to th e side of th e
sewe r . This la tte r pla n save s e xpe n se in shiftin g t h e
e ar thwork, a n d a n swe r s t h e purpose ve ry we ll . Of cour se

{2
m kn ow tha t t h e tr en ch m ust b e m ad e wide e n ough for
yin g t h e pi pe s an d for th e m e n t o work in , a n d a lso
tha t th e gr oun d must be broke n up or un ba r ed wide r a t
th e top, in orde r t o a llow for t h e shorin g or tim be r in g up,
an d tha t som e tr e n che s‘m ay b e dug plum b

,

” whi lst o ther s
are dug a t a ba tte r ,” ac cordi n g a s t h e gr oun d re quir e s,
a nd which will be thoroughly e xpla in e d a s w e pr oce e d with

Ha vin g n ow th e fa ll, le n gths, size s, &c .
, se t t o work

and m ake ske tche s a fte r t h e fashion of Fi g . 3 56 and
Fi g . 3 57 . Fi g . 3 56 is a pla n ,

a nd Fig . 3 5 7 a n e le va tion .

In orde r to do thi s , you r e quir e a sca le of fe e t, whi ch
se e a t foo t of e le va tion , Fig . 3 5 7.

Thi s equa ls fr om
0 to 30

, so m a n y fe e t
, a nd t h e division a t t h e e n d

the se fe e t divided . N ow
, suppo se tha t on wishe d t o

m e a sur e off 23 fe e t . Take t h e di vide rs, place on e l e g on

t h e m a rk 20” a nd e xte n d th e o t h e r t o th e four th di vision
past 10, whi ch equa ls t h e 23ft . [Se e drawin gs ]
N ow , sup as you r e quir e to kn ow th e size of th e br e ak

fast room . ake t h e divide r s and m e a sure t h e pla n a nd

FIG . 356 .
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the se on the ir side so a s t o r e st upon t h e e nds of th e props ,
as a t W W . a nd we ll up a ga in st th e walls of "

th e tre n ch
the se a r e ca lled w a l in g s . A fte r thi s, take a r od a n d

m e a sur e th e dista n ce be twe e n the se w a li n g s,
” W W

,
a n d

cut t h e “
struts, ” S, a pie ce ofqua rte r in g o r scaflio ld pole , to

thi s le n gth . Just r oun d off t h e e n ds a l ittle a n d dr ive
the se struts be twe e n a n d le n gthways with t h e wa lin g, so
a s to jam th e w a lin g s up t o t h e e ar th . Thi s fixe s th e
w a li n g s . N ow g e t t h e n e xt in a s quickly a s you

Fro . 359

un til you a r e a t th e pr ope r de pth . Fig . 3 59 shows a n othe r
a nd safer pla n for t h e m or e lo ose groun d . T h e diffe r e n ce is
tha t a num be r of sm al l bo a rds . ca ll e d “ poli n g bo a rds , ”
a bout 2ft . 6in . lon g a n d lfin . thi ck a r e use d

,
pr e fe r ably

of hard wood, such as e lm . The se boards should b e
fir st pla ced behin d th e w a l in g s, a n d tighte n e d up a s

be for e

FIG . 360.

P R OP ER HOUSE DR AIN A G E .

Fi g . 3 60shows a side view of th e sho r in g don e w i t
hp

olin g
bo a rds ; P ,

t h e props D
, t h e polin g bo a rds ; t h e

wa lin g , S, t h e struts

Fl o . 361 .

‘

361 r e pr e se n ts a t re n ch shore d up wi th run n e rs ,
R havin g t h e wa li n g

,
W

, an d struts
,
S, a s be for e

W e use thi s ki n d of shor in g for ve ry b ad groun d .

Whe n thi s ki n d of shor i n g h a s t o b e don e you m a

e xpe ct b ad bo ttom s, a nd i t i s n e ce ssa ry t o lay wood o r
con cre te for t h e p ipe s t o li e upon . In ve ry b ad groun d
w e use str aw , twigs, a she s, &c .

, a s a pa cki n g behin d t h e
poli n g bo a rds o r run n e rs .

A r t ifi c ia l B o t to m s o r Fo und a t io n s fo r Dr a in s .

N ow tha t w e a r e upon th e subj e ct of bad groun d, i t
wi ll be n e ce ssa ry for m e to expla in t h e m e thod of form in g
a r tificia l bottom s . For thi s r e fe r to Fig . 3 62 . This is a

tr e n ch cut through th e top so il , clay, a n d in to t h e sa n d .

T h e bo ttom sa n d he r e is, say ,
quicksan d, a n d a s a m a tte r

of cour se will b e ve ry tr ouble som e ,
un le ss pro r pre caution

be take n to sho r e up,
&c . In this tr e n ch I a v e use d th e

run n e r s
,
which m ust b e dr ive n down a s th e work proc ee ds .

(In som e qua rte r s this work is kn own by t h e n am e ofstr e e t
pili ng . ) T h e w a l in g s a n d struts a r e use d a s be fo r e . H e r e

on ly on e se t of run n e rs is use d , but if tw o o r m o r e se ts a r e

use d
,
t h e top m ust be e xcava ted sufficie n tly wide t o a llow

for as m an y se ts a s a re requir ed for th e work .

In thi s cla ss ofwork, whe n t h e bottom is ve ry bad ,
i t m ay

b e n e ce ssa ry t o l ay down a timbe r bo ttom of o ak
,
e lm

,
o r
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otherwise [se e H ube r on Sa n d
,
Fi g 3 62] for t h e ar tifi ci al bottom t o be m ade , a s shown

.

a t Fi g . 365 .

to lie “POD A fte r you ha ve th e 11e “11019 19 88 tw o Tin . by 8in .
~ ba t te n s, or 9in . by 3m . de al s

,

FIG . 364

of whi ch should re st upon
ve ry bad groun d it m ay be n e ce ssary to

FIG . 365 .

dr ive pil in g for th e con struction of th e foun dation . B ut
th i s doe s n ot often happe n .

He a d in g s a nd Tun n e ls .

T h e m e thod adopte d for dr ivin g tun n e ls an d he adin gs

F m. 362.

con cr e te , lay th e pipe the n
,
if r equire d, cove r i t as shown

w ith con cr e te . Som e tim e s on e l l in . pla nk will b e suffici en t

l ess th e e nd se cti on P L A N K,
Fig . 3 63 , an d th e lon g itudin al

section , Fi g . A t o the r tim e s i t w ill be n ece ssary for Fro . 366 .
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is shown a t Fig 3 66 . It con sists in timbe rin g th e walls
wi th polin g boa rds , D , and en rt in g sam e with l in te ls ,
L ; sills , K ; fr am es , F ; &c .

E
Jiffiere a r e t w o m e thods of

cuttin g t h e sills for r e ce i th e fr am e s. T h e bottom
pla n a t K K is fo r b ad groundwhe n i t is like ly to spew
up ; but in good groun d w e ca n dispe n se wi th th e

sil l an d l e t th e bo ttom of th e fram e e n te r th e e ar th

Co nc r e t e .

If th e ea r thwork b e of a loose or so ft n a ture , a good
of P or tlan d cem en t con cr e te , a t le a st 18in . w i de , m ust

PROPER HOU SE DR AINAG E.

Fl o . 367.

b e lai d
, or pe rh

lgps
s 2ft . wide would suit your work be tte r ,

o r
, in o the r w o t h e con cre te should be wide e nough to

sta i d out a t le a st Gin . to 9in . e ach side of t h e socke ts of t h e
pipe s. T h e depth of con cre te should be in acco rdance with
t h e n a ture of t h e g roun d ; 9in . would be a good depth
be low t h e pipe s . T h e str e n g th of th e co n cr e te w i ll vary
a cco rdin g t o th e am oun t an d qua lity of t h e ce m e n t use d .

For this class of con cre te work, t h e ston e s should n o t e xw ed
1 §i n . in di am e te r . Thre e bushe ls of P ortlan d cem e n t (a
bushe l of cem e n t is cubic fe e t, a n d should we igh 1 10

ds) w i ll sufi ce for on e ya rd ofsa n d an d shi n gle . In m ywork I ofte n use 6 to 1
,
tha t is 6 ofba lla st (shingle

He r e is a se cti on of a brick sewe r , e arth-work ,
wood-pavin g, a n d flap (o r , a s i t is

o

som e t im
'

e s te rmed
,
a n

eye ) , a n d on e le n gth of 6i h . dra in -pipe . Thi s i n Ken sm g
to n i s fixed by th e ve stry peqp

l e , w h o a lso pI‘OVlde tw o

le n gths of pipe H a vin g th e ap fixe d n e xt pre pa r e fo r
th e fix in of t hepipe s up to th e in te r ce pte r tr ap:
Havi ng th e t re n ch dug , se t t o an d l ay th e pi pe s. T h e

fir st thin g wa n te d is th e sewe r tapped, whi ch i s e ra l ly

don e by th e ve s pe ople o r som e on e em ploy by t h e

B o ard ofWorks . efor e w e pro ce e d
.

to lay pipe s i t owill i n
as we ll to de scr ibe t h e m e thod of cutti n g a pipe , whi chma y
be don e as fo llows



https://www.forgottenbooks.com/join


’

164 P R OPER HOU SE DR AIN AG E .

Fix ing Dr a in s n e a r We lls .

A l l dr ain s within a hundr ed yards shoul d be be dded in
good con cr e te ,a n d if clo se t o t h e we ll in n e a t P or tla n d
cem en t a t le a st 4 in . or 5in . thi ck. If on b ad or san dy
groun d) then first put a laye r of con cre te , an d l e t i t se t ,
afte r whi ch a good laye r of P ortlan d, sha pe d as n e ar a s

possible t o th e form of t h e bo ttom of t h e pipe . A ft e r thi s
is se t , take th e dr a in -pipe s an d bed them we ll in to P ort
la n d

,
a nd in short le n gths, taki n g ca re tha t n o cem e n t run s

through t h e join t . L e t th is lo t se t . A fte r this, cove r t h e
pipe s with P or tlan d cem e n t

,
an d the n l e t thi s se t be for e

filli n g in t h e gr oun d . Thi s m ay be expen sive , but qui te

L e a d Dr a in s n e a r We lls .

In som e pla ce s i t will be m uch che ape r to have good le ad
pipe s through t h e o rdin ary dr a in -pipe s wi th prope r
w ipe d join ts, a s show n a t Fig . 340.

Iro n Dr a in P ipe s n e a r We lls .

T h e ordin ary str e e t wa te r pipe s m ay be used
tage but should be pr ope r ly join ted

.
wi th le ad . A ny

jun ction s r equire d can be obta in e d wi th th e pipe s.

Jo in t in g Co n s ide re d .

Wha t i s t h e be st kin d of join tin g ?” will be a ve ry
n a tur a l que stion . Tha t e n tir e ly depe n ds upon cir cum

ta n ce s . For tem po ra ry work—clay ; but thi s i s n ot t o be
depe n ded upon . It i s soft an d yi e ldin g, and as th e we ight
of th e e a r th cove rin g t h e pipe cause s cl ay t o be sque e ze d
out fr om un de r th e spigot or pla in e n d of th e ipe , i t is

cle a r tha t this pipe h a s sunk, an d in doin g so ea ve s a n

a pe r tur e in t h e uppe r par t through which th e g a s m ay
e scape . B ut

,
i t m ay b e sa id, if t h e pipe s ar e r oper ly

be dded, h ow can thi s b e ? why don ’ t they bo th a like
W e ll

,
thi s

,
t o a ce r ta in e xte n t, is in th e que r ist’s fa vour

tha t is
,
if t h e pipe s ar e pr ope r ly be dded . B ut , apar t from

this, the re i s an othe r r e a so n w h clay is n ot good , though
ve ry use ful . C lay is li able t o '

nk or g e t washed out of

t h e join ts, even though i t is we ll puddl e d .

N e xt to clay is good m or ta r , as this a llows th e pipe s t o
b e take n up aga in when r equir ed ; but the se j oin ts ar e n ot
a t a l l soun d .

N e xt is R om an cem e n t .
N ext, P or tla n d . Thi s is n o doubt much th e be st . B ut

the r e is n ow som ethin g e lse . In orde r tha t you m ay be
ce rta in tha t n o cem e n t can run th r ough t o t h e in side of th e

pipe s, force in to th e socke t a couple of str an ds of spun
yarn or tar r ed ga ske t ; but be sur e an d dr ive i t hom e wi th
a caulk in g-too l ; othe rwi se you will be m uch be tte r
wi thout i t , a s you will n ot ha ve suffici e n t r oom for your
cem e n t .
A spha lte is som e tim e s used, but I cann ot say tha t i t is

so han dy as good P or tla n d .

B a d P ipe L a ying .

Having th e first le ngth m and th e eye fixed, n ext a llow
m e t o dr aw your a tte n tion t o som e bad pipe la yin g and i ts
e ffe cts, which m ay in stil in to your m i n d t h e n e ce ssity of
domg t h e w ork in a thorough ly good an d soun d m a n n e r .

Fi g . 3 72 .
—Thi s dia gram ill ustr a te s a dr a in pipe join t

ve ry badly m ade : t h e ce m e n t be in g on l y just da bbe d on a t
B

, run s throug h an d lodge s on th e bottom oft he pipe a t A .

F1g .

'

3 76 i l lustr a t e s a
' dra in -pipe jo in t prope r ly m ade .

H e r e t h e jo in t is fil led upwi th P ortlan d or o the r cem en t,
an d ha vin g th e in side qui te fr e e from lum ps ofcem en t, &c . ;

be side s th e pipe he re is la id wi th t h e e ar th we ll up a t A .

whi ch assist s t o ke e p i t fr om ge ttin g out of le vel , &c .

T h e e ffects of b ad jo in tin g, e spe cia lly b ad for .loose e a rth
an d grave l bo ttom s

,
is shown a t B , C ,

D
, Fig . 3 74 . A t D

is a join t m a de showin g t h e droppin gs of cem en t th ro h
t h e pipe s ; they should be r em oved by t h e use of

l

li e
woode n h oe , or wood scr ape r . This wood scrape r is

simply a pi e ce of l in . bo a rd about 3 ih . roun d, n a iled in to a
ha n dl e about 3 i t . lon g. T h e use of thi s is t o r em ove th e
shir t colla rs which n e ar ly always form roun d t h e in side

of t h e join t w he n i t is be in g m ade . Se e th e join t a s m ade
a t Fi g . 3 72 .

FIG . 373 .

I ge n e r a lly use an indi arubb e r disc th e e xa ct size of th e

pipe ; this m ay be ut on th e e n d of your can e rod

thr e aded thr ough t e pipe to b e la id, a n d in to th e la st
fixe d be fo r e t h e pipesa re put toge the r . When th e join t is
m a de , pull this di sc out of t h e pipe , a n d th e sh i rt co llar wi ll
be r em oved .

In this illustr a tion , Fi g . 3 74 , a t A th e wa te r is se en t o

run a n d fill up th e pipe , a t le a st ha lf full , but a s i t run s

down th e ipe , if t h e jo in ts ar e n ot r ope r ly m ade , a gre a t
r ti on o t h e sewage runs through the se join ts, as a t E,

G , H . N ow i t wi ll b e pla in tha t if th e pipe s b e of a

ve ry lon g le n gth th e Wa te r will be a l l lost a t the se jo in ts
a n d g e t in to th e e ar th , or othe rwise run un de r t h e bed of

t h e pipe s onward . T h e so lid m a tte r lose s i t s wa t e r ca r
r iage , a nd of cour se stops, as a t Q . This he lps to ba nk up
t h e wa te r , an d the r e fore m ore e asily ge ts through th e
jo in ts . T h is g oe s on ,

pe rhaps, for ye a r s, un til th e pipe is
qui te full. I have on m an y occa sion s foun d who le l e n
of dr a in s quite full, e ve n in th e n e ighbo urhood of e n

sin gton . Such dra ins , I am sor ry to say, a r e ve ry n um e rous ,
e ve n a fte r som e o f our fi r st -r a te so -ca lle d sa n i t ary e ngi ~
n ee rs h ave don e wi th them . In fa ct, I say tha t n ine te e n



P R OPER HOUSE DR AIN A G E .
’

1 65

ca lledDoulto n ’
s

am of

FIG . 376.

chippe d out , whi ch is a ve ry tedious job . T h e be st w ay,
howe ve r , to se t the se pipe s is wi th cem e n t for th e bottom

Fro . a m . pa rt a n d good m or ta r for th e
m aki n g t h e join ts soun d, I th i n k th a t J e n n in g s’s prin ciple fi g . 3 77 shows a kin d of
i s a s g ood as any . Thi s is illustr a ted a t th e se ction e le va

Fxo . 377 .

f at i 3 75 . He r e e a ch 1 re sts u 11 blocks ; th e pi pe put toge th e r ve ry re adi ly, and a llows 0
mg b

E
e
l g
b edded in t h e e ar t h

p
a

lii
e

d a lso in
pfo P ortla n d cem e n t m e n t

.

o i th e g roun d Wi thout de stroyi n g th e
o n th e block ; t h e bottom a nd ha lfup th e side can be m ade th e j om ts .

Fro . 3 74 .

Ope rcul a r or L idded P ipe , t h e obje ct of whi ch is to afford
a n opportun ity for e xam in in g a n d cle a n sin g .

In t h e proce ss of m a n ufa cture of t h e ope r cul a r pipe , a

par ti a l di vision of t h e substa n ce of t h e pipe ism ade
,
le avin g

sufficie n t m a te ria l to pre se rve stre n gth . B y th e in se r ti on
of a chise l th e uppe r pi e ce m ay a t a n y tim e be de ta ched
wi thout r isk, a n d a fte rwards re placed wi th cem e n t so as t o

form a good fittin g cove r . Of cour se whe n cem e n t is use d
as

,

t h e join t in g m a te ri al wi th the se pipe s i t m ust be care fully
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G a s k e t Wo r k .
inside t h e pipe to face th e inn er of th e join t ; but this
ga ske t wi ll be foun d ve ry use for se ttin g th e tr aps

In m a ny place s pe ople use spun yar n , or gaske ts , in side in to th e pipe s, or for m a ki n g good for re pa ir s and such
t s .
This is to re ve n t t h e P ortlan d runn ing through 0$3(figs, but I do n o t

pthink i t n e ce ssa ry whe n t h e j om t i s A thin laye r of cla
‘

i s som e tim es use d m st e ad of

m a de as dir ect ed above , and when t h e h an d be g ot spun yarn , wh ilst a t o t e r tim es, in ve ry good hard clay

FOR J OIN T IN G .

C L EA N S l N C O R

EXIT OF SEWA G E G A S .

Fro . 3 78 .

FIG . 379. FIG 380.

is used as th e join t

R e duc ing So c ke t s .

Som e tim e s you will re quir e to put
pipe sm a ll e r in to a n othe r . Man y
a r e ducin g '

so cke t, Fig . 3 78, but I
gen e ra lly m ake t h e jo in t

,
a s shown a t

F ig . 3 79, by a llow in g t h e pipe to e n te r
th e o the r a t t h e de sir e d le n gth . T h e
r educing socke t is t h e be tte r lan whe n
ca n e s a re requi r ed to be use for cle ar
in g t h e pipe s .

M a in T r a p.

Fm . 381 .

H avi n g com e from th e sewe r to th e

ga rd e n
,
are a , or othe r pr em ise s of th e

house , o r just in side t h e wa lls of th e
sam e

,
l e t us shut off a l l comm un i ca

o r

p
a ssage for a ir be twe e n t h e sewe r ,

o r on g le n gth of dr a in pipe s, an d th e
house pipe s . Th is is don e wi th th e trap.

L e t th e tr ap b e wha te ve r shape i t m a y,
i t i s kn own by th e n am e s ofdiscon n e ct
in g traps, sewe r g a s e xclude rs, m ain
tr ap

,
a n d a host of o the r n am e s .

The se tr aps ar e ve ry n um e r ous ; m an y
of them a re m e r e toys, whilst o the rs
a re ve ry g ood . I sha ll r e comm e n d M r .

B ucha n ’
s as th e first, be ing m one piece .

Thi s tr a is i llustr a te d a t Fi g . 3 80; i t
is a lso ow n fixed a t Fig . 3 40. You

m ay se e that i n thi s trap the re i s a fa ll.
o r ca the tus , or drop of about 3 in che s
for th e sewage t o kn ock out a ny
se dim e n tar y m a tte r which m ay li e in

t h e bo ttom of t h e tr a p . L e t us n ow

exam in e Fig . 3 8 1 . Suppo se this for



https://www.forgottenbooks.com/join


1 68 P ROPER HOUSE DR A IN A G E .

R a t s in Dr a in s .

There is a lso an oth e r re aso n why I l ike thi s la tte r trap,
tha t is be ca use of i ts abso lute sa fe ty aga in st a llowin g r a ts
t o pass from t h e sewe r to th e house , for whi ch w e

V EN T P IP E.

BEHIND C OL L A R

Fm 384 .

Fig . 3 84 , whe re t h e ra t m ay be se e n in t h e a ct of tryin g
t o clim b th e jun ction -pipe le adi n g up to house dra in .

A n yon e ca n try th e e ffecti ve n e ss of this tr ap by fillin g i t
wi th wa te r and ca tchin g a sewe r -ra t

,
and puttin g i t in to

t h e sewe r side of th e tr ap
,
as thr ough t h e sewe r ve n t ipe ,

whe n it wil l be foun d tha t th e r a t can n o t e scape t h e

Outle t of th e tr ap be blocked up. Sh ould th e fa ll be too
much for your leve ls, t h e sam e kin d of tr ap m ay be use d,
but with a shorte r jun ction , ha vi n g a n Ope n in g la rge
e n ough to adm it t h e flap 2, 3 , 4 , 5, 6, a nd whose flap
face is beve lled off on th e outside edge , a s shown a t 7 ,
a nd with th e edge about gin . sm a lle r than th e se a tin g 2

,

so tha t t h e ra t can n ot g e t i ts n ose un de r to lift i t
whe n t h e r a t is “ tre adi n g wa te r .

" T h e eye or flap is
conn e cte d in to th e jun cti on or tr ap

,
an d i ts co lla r 6 lar g e

e n ough to adm i t t h e e n d of th e fir st pipe . Of course , t h e

fr es

f

l

i
-air in le t to dra in m ust be upon a jun ction -pipe as

a t

M a in Dr a in T r a ps o fVa r ious Sh a pe s.

As I do n ot profe ss th e power of m akin g my re ade rs
any on e or pa rticular tr ap

, I thi n k it prude n t to , by

dia grams, show them a var ie ty, and so l e t them judg e forthemse lve s w hi ch th e y pre fe r t o ado
p
t

;
In thi s ca se , I

wil l first illustr a te t h e Croydon tr ap
,

'

g . 3 85 . He r e is a

trap v e ry similar in shape to M r . B uchan ’
s, but in st ew of

ha vin g a sharp Ii i t is roun de d a t t h e in l e t . N ext w e
com e to on e e by M r Empta g e , Fig . 3 86

is t h e C roydon . Her e , in

t h e tr ap.

in this tr ap m ay be se en

-pi socke t A E, th e othe r pa rt s of th e tr ap be ing
to uch an

’
s, e xce pt th e wa te r—fall .

Fig . 388 is a g ood kin d of tr ap, be in g som e t

FIG . 388 .

shorte r in th e throa t ; in fa ct, i t is sim ply a

in ste ad of a do uble pipe .

L ast l w e com e to th e o ld-fa sh io n e d siphon , or tr ap,
whi ch 1s sim ply a be n t tube , whi ch ca n be h ad wi th or

wi thout any o r e it he r of th e socke ts on th e top. Som e

pre fe r this o ld trap t o a ny of th e n e w on es
,
o n accoun t of
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swe e p, but , if you take my advice , you will n ot
.use i t , m ore espe ci a lly, on e ha vin g t he m i ddle socke t.
L e t us n ow be don e wi th tr aps, a nd l e t us e xam i n e on e

fi xed in th e e arth , in ste ad of be in g fixed in a m anhole .

of work m ay be se e n a t Fig . 390
, h avin g

'

a

for th e sewe r , a fre sh a ir in le t a t th e t op,
d
‘

for ram -wa ter pipe s, kitche n

T HE IN T ER C EPT ER , C OM P L ET E —Fur. 300

sinks, e tc .
,
a ll fixe d a n d in good workin g o rde r ; but the re pr eve n t th e brickwork be com in g sa tura te d with se

w
e r a ir .

i s on e thin g he r e t o be n o t ice d, a n d som e thi n g which is of So h ad w as th e e ffe ct of this a t 4
, L e

xham -ga rden s, tha tmor e im po rta n ce tha n m ay a t fir st be supposed, a nd tha t is th e lid h ad to be cem e n te d down .wi th re ga rd to t h e fr e sh a i r in le t sha ft . Th i s sha ft i s cove r ed
wi th a n hor izon ta l gr a tin g, which tw o out of thr e e
tim e s is to b e foun d par tially or wholl cove re d up, whe n M a n Ho le C ove rs .

i t a t on ce ce ase s t o be a fr e sh a ir a t
, a nd by fa r t h e

be tte r plan is to ,
a t a ll tim e s , ta ke this fr esh air in le t pipe The re a r e var ious kin ds of m a n

h
o
l
e s i0

0
n th e m arke t

,up t h e s1de of a wa ll or othe rwi se , so tha t n oth i n g ca n som e a 1r -t 1g h t , o
the r s ope n ; 1f a n ai r -

t
i
ght

on e is

Ma n y of m y r e ade r s m ay a sk them se lve s t h e que st i on a s

to t h e n e ce ssi ty of fixin g th e m a in tr ap in a m an hole , a s
shown a t Figs. 38 1, 3 82 , an d Fig . 3 96 . T h e r e ason for

thi s is in o rde r tha t t h e pipe s m ay be pe r iodi ca lly e xam in ed,
a n d, if n e ce ssa ry, un sw pped with can e s , e t c but I con

te n d tha t whe n such i s th e ca se , t h e fr e sh a ir in l e t
should be take n in de pe nde n tly in to th e tr ap, as shown a t

FR ESH A IR
, Fig . 396, for t h e follow i n g re a sons

Firstly, e ve ry on e should kn ow tha t a dry br ick wi ll
take or so ak up fully on e pin t of sewa g e wa te r : for th e
sam e re ason i t wi ll ta ke in so m uch sewage a ir .

N ow le t t h e m a nhole be of th e o rdin a ry size , 5ft . by 2ft .

61n . , an d, say, l 2i t . de ep . How much sewe r a ir will be
he ld in this lo t of br icks ? It m ay be

'

sa id tha t th e sewa ge
a ir doe s n ot pa ss th e trap . This w e wi ll take for gr a n te d

,

but do wha te ve r you m ay , th e curre n t of ai r doe s a t tim e s

be com e re verse d throu h th e lin e of dr a in a ge on t h e in le t
side of th e trap, a ndm ore tha n thi s, the se bricks do
absorb th e ga se s, a nd a t tim es give them off a gain . Tha t
be in g th e ca se

,
I a lway ai r inl e t pipe

in depe n den tly to th e top, place , so a s t o
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M
on hole s.

8
’

Fm . 391 .

P R OPER HOUSE DR AIN A G E .

A i r -T ig h t St oppe rs .

It m ay be asked , h ow i s i t possible for m e to m ake sure
of pe rfe ct join ts on my tr ap or pipe s, a nd so ke e p them a s

Fm . 392.

We ll , I have foun d gr e a t
o

difi icul ty in

th e in spe ction and cle ansing hole a ir -tight . If

K IT C HE N

C t EARIIIC HOLE

ofpitch an d t ar , be twe e n , as a t C, Fig . 3 92
, and to re ve n t

th e ra ts from touchin g t h e fa t (if fa t is use d) , place
an othe r stoppe r B

,
on th e top. T h i s ca n be r e a dily

wi thdr awn ,
a n d th e jo in t a lways m ade soun d, or th e in le t

jun ction ,
A ,
Fig . 3 83 , m ay be m ade 3 in . be low th e in spe c

tion ho le jun cti on . Of cour se , this jun cti on pipe m ay be

of a thr e e or four -w ay jun cti on , for re ce ivin g diffe r e n t
bra n che s.

In spe c t io n P ipe s .

Fig . 3 93 illustra te s B uchan ’

s in spe ction
to o simple to n e e d a n y fur the r comm e n t .

Fm , 393 .

pipe ha vin g an Ope n in g, a s shown a t D, wi th cove r , which
can be lifte d a t wi ll .

Dra ina g e .

N ow , havin g a l l your pipe s laid, and th e m ain tr ap i n ,

wi th fr e sh air in le t, &c . , I will ve on an illust ra ti on of
wha t th e whole should appe a r e w e n fin i shed . For thi s
re fe r to Fig . 3 94 , whi ch is a plan of a job

S ERVA N
'

IS HA LI

Fw . 39 1 .
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accoun t of this kin d of

3 77 ; also se e Fig . 3 98 .

0paThis figur e shows t h e wa ll bui lt upon t h e pipe s, afte r
tw o yea r s ’

se ttlem e n t. This w as a wall a t M r . B ushe r ’s,
drape r , N o . 2 , C ampsbourn e

-te rrace , Hi gh Stre e t, Hornse y,
a lte r ed by myse lf in th e yea r 187 1 .

Fro . 397.

P ipes broke n through n ot be in g prope r ly bedded are ofte n
th e cause of stoppage s .

Fig . 399 shows h ow th e pipe s bre ak by th e pre ssure of

P R OP ER HOUSE DR AIN A G E .

any of your join ts le ak, ste p up th e outle t e n d a t t h e sewe r
by pla c in g a wash-le a the r ove r t h e fr on t of th e flap, or put
som e clay roun d th e se a tin g of th e va lve , a n d char ge (fill
up) th e pipe s with wa te r . If the re be a loss you m ay
a cce pt this as a n in di ca tion o f bad work. B e sur e to

e xam in e t h e tr ap a s t o soun dn e ss, be fore i t is fixed, b;
cha rgin g it wi th wa te r—the r e is n o othe r re li able m e thod ;

i t is n o use to soun d it—an d you ar e so far r ight. B ut if

you ha ve a loss, i t is m ost probable tha t the re is a leakage
a t th e jo in t

FIG . 398 .

t h e e a rth
.

whe n th e pipe s a re n o t prope rly be dded
,
but le ft

o nly re stm g upon the ir socke ts, as a t E E E . This ofte n
take s pla ce whe n t h e pipe s a r e la id on hard groun d,
such as mar l or dry clay. T h e pipe s should be be dded as

Te st in g Dr a in s , So il P ipe s , a nd Fit t ings g e n e ra lly.

In the se days w e ha ve thousa n ds w h o profe ss drain te st
in g , and w h o m a ke i t a good busin e ss ; but out of th e

P ro . 399 .

a t Fi g . 3 73 , or a s a t Fig . 398 , which shows th e groun d a l l
roun d th e pipe s.

T e st ing Dra in P ipe s a nd Jo in t s .

You ha ve n ow com e fr om th e sewe r up to th e trap .

A r e a l l your jo in ts soun d
, a nd wi thout th e ce m e n t run n in g

through a t a n y of them a n d do you re quir e to prove tha t
they ar e soun d (w e say

“
sound” whe n w e m e an tha t

the r e ar e n o le a kages) In orde r t o asce r ta in whe the r

thousa n ds w e m ay sa fe ly say tha t 999 in eve ry th ousan d ar e
tho rough outside r s , a n d kn ow n o m ore about
plum bin g tha n a don ke y doe s about poe try ; and t h e fe w
th a t do un de r sta n d th e work a r e apt to be so con ce ited ove r
the ir pre c ious fa ds tha t i t is sicke n in g to be in th e ir com

p
a n y . On e goe s in for stron g

,
pun gen t chem ica l s an othe r

or pre ssur e b a ir ; a n o the r , pre ssur e by wa te r ; an o the r
for sm oke w at o the r s a re co n te n te d by som e t h in in th e

w ay of a str o n g whi ff, whi ch h as se rved to stim t e o r

a gita te th e o lfa c to ry n e rve s, a n d whi ch, a t a n y ra te , le ads
him t o suspe ct str o n gly

,
whe n h e m ay be he a rd givin g

a. so r t of co ll oquia l phrase , an d wil l soon indi ca te h is
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ide as a n d in structi on s b pull in g down th e ca sin gs or up
t h e floor s, &c . This i s a ll

y
ve ry we ll

,
takin g a broad vi ew of

dr a in te stin g . I am con vin ce d tha t e a ch of th e above tests
w i ll a n swe r un de r ce r ta in cond i t i on s ; but the r e are con di
tion s whe n on e te st wil l an swe r

,
whilst t h e o the r will n ot ,

an d a t othe r tim e s n on e will a n swe r . For in sta n ce
, suppose

your dr a in to b e down som e l oft . or l 2i t . be low th e un d
floor ofyour house , a n d th e drain t o be we ll cov w i th
close so il ; n o sm e lls a r e pe rceptible , but th e dr a in is out of
o rde r—i t is choked . In thi s case , a ll t h e stronge st odours
which you m ay n am e will n o t pr ove this, if t h e join ts a bove
groun d be tigh t . Exam in e th e di a gram , showin g t h e dram
a t G E E , Fig . 3 74 . H e r e t h e wa te r run s out a t th e bo ttom
of t h e jo in t, a n d run s be low t h e pipe s ; th e soli d m a tte r is
le ft t o accum ulate in th e drai n pipe , an d so on be com e s

blocked . In thi s case , g o in to th e sewe r , a n d g e t som e on e

t o ca ll up th e pipe . Ifyou can n o t he a r , pe rhaps the re is a
tr ap o r blockage whi ch pre ven ts t h e so un d fr om pa ssin g ;
the n run your sw

’
s r ods up or down

, a n d m ost lik e ly
you w i ll cle a r th em e . N o w ,

l e t them stan d fo r a fe w
hour s without wa te r be in g a llowed to be thrown do w n ,

the n
throw down a ce r ta in qua n ti ty, say for e ve ry 100fe e t on e
pin t of som e kin d of liquid, a n d se e whe the r this com e s

wi thin a r e a so n able tim e in to th e dra in . If n o t
, t h e

cha n ce s a re tha t i t h as run thr ough th e dr ain pipe s in to t h e
e ar th, be cause ifyou pour on e pin t of any liquid thr ough a

we ll-con structe d dra in a fte r i t h as be en on ce use d, you m ay
t

f

ax

lp
e ct t o g e t a pin t (or , a t le a st, wi thi n a shade ) out a t t h e

a

In Ke n sin gto n , I have ofte n foun d de fe ctive dr a in s in
thi s m an n e r

,
e ve n a fte r th e dra in s have be e n suppose d

to have be e n put to r ights . Of cour se
,
ifyou could stop up

t h e e n d of t h e outle t, a nd cha rge t h e dr a in with wa te r ,
this woul d a n swe r th e purpose of th e above . H e r e you

tha t t h e sm oke te st would be use le ss, be cause you can n ot g e t
i t t o pa ss thr ough t h e e ar th, and chem i cal s are as bad .

T h e P e ppe rm in t a nd o t h e r C h e m ica l
Te st s .

Ma ny plum be r s about L on don te st the ir dr a in s wi th oil
of pe ppe rm in t, m usk, 2 o z . , or sulphur a te d e the r , 6 oz . ,

n i tr o be n zole , oil of an ise e d, o il of thym e
,
o il ofm urb an e ,

o r ar tifi cia l a lm on ds , &c . ,
but m an y of those w h o a ttempt

t o do so do n ot un de rsta n d h ow t o do i t in an e fficie n t
m an n e r : the y sim ply throw th e peppe rm in t, o r othe rwise ,
down th e so il or air pipe , an d con side r tha t tha t is a ll tha t
is r equir ed, but th i s is n ot t h e ca se : n othi n g is m ore

im po r ta n t th an t o do i t e ffici en tly, which should be don e
a s follows : Fir st, ifyou have a fr e sh a ir in le t, st op i t up,
a n d a l l o the r ope n i n gs in sight con n e c ted with th e dr a in .

N e xt
,
take tw o or thr e e oun ce s ofHotchkiss’ o il ofpe ppe r

m in t, a n d se e tha t the re is n ot t h e slighte st tr ac e t o be foun d
on t h e outside of t h e bottle , or m ost like ly thi s will spo i l
your te st. N ow have about a ga llon ofbo ilin g wa te r , or
suffici en t for wha t you thin k wi ll an swe r to ca r ry th e

chem i ca l in to your dr a in a n d g o t o t h e hi ghe st po in t of th e
so il or a ir -pi e s, an d ca r e fully pour dow n this pipe th e
peppe rm i n t, t e r which quickly pour down t h e h o t wa te r
an d stop up t h e e n d of th e pipe . B e e xce edin gly ca r e ful
n o t to spill t h e le ast tr ace s of t h e peppe rm in t about your
ha nds, &c . ; the n run down th r ough th e house , an d to th e

plac e s whi ch you suspe ct, a n d se e if you can di scove r any
trac e s ofyour Oil ofpeppe rm in t sm e ll ; ifso , i t is a c e r tain ty
tha t som e thin g is w ron g. You should have an a tte n da n t
dr ille d in th e work wi th you.

T h e sulphur a ted e the r is appl i ed in much about th e sam e

m a nn e r as t h e peppe rm in t w as, but wi ll r equire thre e tim e s

th e quan ti ty, an d caution must b e used n o t t o g e t a light
o r fi re n e ar i t , o r i t will explode . It will ha n g about for
w e e ks . O il of an i se ed a n d n i tr o be n zole h ave much about
t h e sam e effe ct as th e oil ofpe ppe rm in t .
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T h e Sm o ke Te st .

Fl o . 400.

Te st i ng fo r T r a ps .

If i t is requir e d to kn ow whe the r the re is a trap on a

lin e of pipe i t m ay be a sce rta in e d by usin g a ch im n e

swe e p’
s m a chin e , or if t h e dra in is cle ar a m an ca n e

se t to cal l thr ough sam e fr om sewe r to any pa rt of th e

Jun ct io ns .

Som e plum be r s will use th e sm oke te st , whi ch is don e b
bur n in g toba cco pape r , 8150. Fig . 400gi ve s a pre tty pla in
vi ew ofwha t t h e m achin e is like , a n d whi ch is kn own b
th e n am e

,
A sphyxi a to r . In this you se e a funn e l or pail:

shape d bowl in to which you pla ce th e toba cco pape r ; lace
t h e e n d of th e t ube in close co nn e cti on ‘wi th th e drai n
pipe s, stop up th e a ir o r ve n tila tin g pi e , fi re th e toba cco
pape r , a nd tur n th e han dle on t h e whe e on will a t on ce

pl
r

tql
duce a suction thr ough t h e bowl w h i brin g t h e
e s of th e toba cco pape r in to th e tube and in to th e dr a in .

A fte r a little tim e t h e dr a in be com e s ch a rged and th e sm oke
fin ds i ts w ay thr ough a ll un trappe d Ope n in gs in th e house ,
thr ough sm a ll hole s whi ch m ay b e corr oded through th e so il
pipe by sewe r g a s, th r ough de fe ctive lum be r s ’ join ts, or
un cem e n ted or br oke n join ts in th e e a suwa re dr a in s, &c . ,

thus, bo th olfa ctor ily a n d ocul a r ly dem on str a tin g if th e
work is n o t sound, or if the re is a n y Ope nin g for sewe r g as .

When a prope r discon n e ctin g tr ap h as be e n put in be twe en
th e house an d sewe r , or ce sspoo l , wi th a n in le t open in g for
fr e sh a ir , as shown a t M A IN T R A P , Fig . 340, &c. , t h e tr ap
ca n be use d for t h e in le t of t h e sm oke without disturbin g
t h e dr a in s o r

,
if th e g ulle y tr ap in t h e ya rd is em pti e d of

wa te r , thi s m ay be use d, but in t h e la tte r case ifthe r e be n o
m a in tr ap it will be of li ttle use , in asm uch as you do n o t g e t
much pr e ssur e of sm oke , a s a la rge quan tity of th e fum e s

wi ll e scape down t h e sewe r or other outle t .
Som e str ips of brown pape r which have be en so aked in

vin e ga r a n d sa ltpe tre wi ll a n swe r in li eu of tobacco pape r
for te stin g waste pipe s an d such lik e .

Man y jobs a re spo il t by fixin g jun cti ons which are n ot

sui table for th e class of work, for in stan ce , som e pe ople
n eve r thin k of an ythin g but ‘

us t ge ttin g a job don e , a n d
wi ll use any kin d of fittin g t a t they can l ay the ir ha n ds
u n .p
Era n ch pipe should n e ve r g o in to a dra in a t r ight a n gle s.

a s shown a t Fi g . 401 , but as th a t de scr ibe d a t Fig . 402 ,
which i s kn own as a Y jun ction , sui table for a br an ch
com in g in wi th a ve ry e a sy swe e p . Fi g . 403 is a. jun ction
for bra n chin g a t r ight a n gle s, though roun ded to a swee p
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in to m a in pipe pa st t h e so cke t . H g . 405 is th e Y jun ction
for bran chi n g t w o pipe s in to a r ight lin e of dr a in age . T h e

Fro . 401 . Fi o . 402. FIG . 403 .

jun ction s m ay b e sm a lle r o r of th e sam e size a s t h e m a in

pipe s. Thi s dia gr am shows t w o sm a ll pipe s br an ched
i n to on e la rge .

B e for e w e proce e d furthe r w i th the se jun ction s l e t us se e
why w e should ha ve th e br a n che s to com e a t a n e a sy a n gle .

L e t us take Fig . 401 a n d exam in e sam e .

If you con side r t h e wa te r to b e a ba ll, an d t h e sam e t o

be in m otion
,
a nd droppin g from an upr ight po in t on t o

a pla n e , the re i t Wi ll stand de ad stil l ; or if i t be a n e g g

Fi o . 404 . Fi o . 405.

i t wi ll bre ak a nd fly equa lly in a ll dir e ction s. B ut if you
l e t thi s ba ll fly on to a n oblique or sla n tin g pi ece of bo ard,
the n i t will fa ll off

,
a s will t h e e g g , wi thout br e akin g,

a cco rdin g a s you pla ce t h e boa rd. T h e sam e effe ct take s
pla ce with r ega rd t o wa te r

, &c . ,
when run n in g through

pipe s .

M o t io n of Wa t e r ro und B e nds , & c .

B y adoptin g an e a sy curve in jun cti on s you will
e n ti re ly a vo id eddie s in th e m ai n pipe

,
an d th e ve locity

of t h e wa te r W i ll be ve ry little a lte r ed, e spe ci al ly if you
g ive t h e custom a ry addi ti on a l fa ll t o the se cur ve s orjun cti on s .

Ca us e of Edd ie s .

N e ve r
pl
lace th e jun cti on -pipe s t o fa ll pe rpe n di cula r ly

or v e r t i ca y ove r a m a in pipe , for , by so do in g
,
eddi e s

a recause d, whi ch throw ba ck a n d up th e dra in ,
pa r t of t h e

sohd substa n ce con ta in ed in t h e sewage , a n d which a c

cum ula ti on above t h e jun ction a fte rwa rds be com e s th e
b ar to t h e wa te r passin g th e m a in pipe . Should a

stre am of sewage be pa ssin g t h e m a in pipe whe n t h e

had chose n jun ction is a t wo rk
, t h e stre am in t h e m a in

i s boun d t o be gre a tly dim i n ished ; so m uch so as to
cause t h e dr a in t o be com e full

,
whe re as, h ad the re be e n

n o jun cti on it could n o t quar te r fill i t . The se are th e

PR OPER HOU SE D R A IN A G E .

little po in ts which a r e ve ry r a re ly a tte n ded t o
, and a r e

t h e po in ts which I par ti cular ly wish t o draw your
a tte n ti on to

B e n ds , Spr ing s , a nd Se t -offs (Ea rt h e n w a re ) .

N e xt a r e th e ben ds, whi ch sh ould be se lecte d wi th due
ca r e . Fi g . 406 is th e ordin a ry squa re -be n d ; a nd Fi g . 407

FIG . 406 . Fm . 407

a n e asy be n d ; a n d Fig . 408 , a se t -off. In fix in g be n ds
a lways gi ve a li ttle m ore fa ll tha n you do t o th e ordin ary
pipe s, t o m ake up for th e loss of ve loci ty .

Fo rm a t io n of t h e B ra n c h e s .

Dam s TO R EC EIVE SOIL -P IP ES . The se should be
br ought up to wi thi n 6in . of t h e floo r li n e , a n d th e
back of t h e socke t l e t back in to th e bri ckwork to a llow
t h e soil-pipe t o com e in a dir e c t lin e in to t h e

' pipe pa r t
of t h e dr a in -pipe , say about 3 in . ,

the n you ca n cut a

le ad flan ge to fit th e socke t, an d fill up t h e so cke t with
P or tla n d cem e n t. T h e dra in should n o t be tr appe d
be twe e n th e in te r cepte r a nd so il-pipe , i n orde r to obta in a

di r e ct cur r e n t offr e sh a i r t h r oug h t h e en t i r e le ng th , and, if
possible , a t th e b ig/zest poin t of t h e dr a i n

,
whe the r this be

e ithe r in side o r outside th e bui ldi n g . M y expe r ie n ce t e l ls

m e tha t un de r a ny circum sta n ce s th e so i l ~

pipe sh ould
a lways be of good stout le a d with r o

p
e r wipe d jo in ts .

B RA IN S T O REC EIVE SEEVA N T S’ . C s .
—1 t i s a lways be st

to have th e hoppe r a nd tr ap re ady for fixi n g
,
t o guide

you [a s t o th e e xa ct spo t for br in gi n g up your dra in
pipe . Should you n o t have the se , the n brin g up
your dra in .t o within

"

th e wall of th e close t, o r if i t com e s

thr ough t h e doorway le ave it about ce n tra l to t h e W . C . , so

tha t you ca n take i t e ithe r w ay. B ut
,
a s be fo re sai d

,
i t

i s a lways be st t o have th e h 0ppe r a n d tra p . If you have
the se

,
work as follows —For ordin ary close t pa n s or

h 0ppe rs fix t h e ce n tre of tr aps ce n tra l be twe e n th e tw o

wa lls
,
a n d a t such di sta n ce from back wall a s wi ll l e t th e

fro n t of t h e pa n ,
sta n d 22in . from t h e wa ll . Or , if i t is t o

r ec e ive a pa n
-va lve o r o the r clo se t, t h e ce n tre of th e t r a

should stan d 12 . in . to l 3 in . away fr om th e ba ck of w
a n d &in . out of e ce n tr e of th e clo se t ; th e 5m. t o a ll ow
t h e han dl e of th e close t t o com e wi thin th e boun ds of th e

flap. For val ve close ts fix th e trap l 4 in . from back ofwa ll
a n d 4m. to l in . out of ce n tr e ; th e n arr owe r t h e close t th e
m ore i t shoul d be fixed out of ce n tr e . If you kee p the se
di sta n ce s fr om t h e back th ey will give a n i ce se a t an d a llow
you to have a flap tha t whe n lifted up will sta n d back ; i t
a lso give s you a chan ce t o br in g th e le ad pipe in to th e arm

of th e basin .

Take n oti ce tha t you do n o t fix e ithe r tr ap or dr a in ip
'

e

in th e w ay of t h e rise r , or in th e w ay of t h e valve , w
'

ch
'

is a lways place d o n t h e right ha n d side whe n sittin g down
upo n th e se a t. [For fixin g traps a lso se e Figs. 466, 466,
4 67, 468 , 461 , 462, 463 , 464, &c . ]
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lugs on bottom for scre w in g dow n to th e
boar ds when requi r ed [se e H ,

Fi g .

Fig ; 4 16 is th e sam e thin g
ove r a li tt le m ore . a nd i s ca lle d a thre e -qua r te r (n.

employed wi th pipe s com ing up a t a n a n gle .

on ly havin g th e outle t turn ed
It is

Fro . 415.

Fig . 4 16 is th e sam e pr in ciple , but a com ple te a) , sui table
fo r ipe s com in g up in a ve r tica l po siti on .

0

e se tr aps m ay be h ad with cle a n in g out ho l e s , 0

inl e ts on the ir backs, as a t dotte d lin e s,Fi g . 4 18 . Th i s
do e s

a

f

l

or a ven ti la ting or a ir -pipe ; for this a lso see Fig .

494, 0.

Fi t ) . 417 .

Or you m ay have th e (ii - tr ap wi th an a rm a t t h e h e e l of
th e tr ap as a t 88

, Fig . 4 17 , for fixin g a supply pipe , in
orde r tha t th e tr ap m a y be m ore re adi ly cle a red .

PR OPER HOU SE DR A IN A G E .

Fl o . 418 .

us ed as yard gully
ofte n put in wi thout
th ey are to be

Fl o . 419.

th e whole side of th e house tha t is
ge n e r al ly, th e fron t of th e house .

Fro . 420.

Whe n
p
ract icable , i t is as we ll to m ake this g ully th e

re ce iver 0 som e sin k, wash-basin , or ba th . It sh ould n eve r

Dr a in s t o re c e iv e R a in -w a t e r P ipe s .

The se should be a l l trapped a t th e foo t or bo ttom , un le ss
a ll an d e ve ry br a n ch ofpipe run s

,
a t le ast, 18 fe e t above th e

t op or a ttic win dows, and a l l t h e jo in ts ar e tho roughl y
stoppe d wi th re d and whi te le ad . T h e kin d of tr ap var i e s
fr om Fig . 4 16 to t h e gul ly tr ap, Fi g . 4 19, o r t h e r e ve rsible
in te rce pte r s

,
Figs . 4 19 a n d 420. It is n o t a t a ll un comm on

t o take t h e r a in -wa te r ipe s dir e ct in to t h e in te r ce pte r
tr aps, or to m ake them disch a r e ove r th e gr a tin g of a

gully tr ap, t h e la tte r of which p an is n o t good, a lthough
m uch pra ctised in L on don .

If r a in -wa te r pipe s dischar ge ove r tr aps tha t be com e dry ,

the se pipe s ofte n con vey t h e sewe r ai r i n to h a and oth e r
win dows, a nd var i ous plac e s n o t thought 0 6

thr ough a i r -gr a tin gs [se e A r e a Tr aps] .

A r e a o r Ya rd G ully-T r a ps .

Figs. 4 18, 4 19, and 420(an d a t tim e s 421 and ar e
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b e le ft to chan ce for supplyin g itse lf . If th i s cann ot bedon e , th e pipe should be take n to th e n e a r e st suppli ed tr ap,
or e ve n to th e in te rce pte r .

S in k Dr a in .

Sink dra in s should be con structed in such a m ann e r tha t
the y m ay b e r e adi ly cle a r ed out , a nd to sui t th e di ffe r e n t
wo rk whi ch the y ar e r equir ed for . In som e ca se s th e

ordi n ary gull y-tr ap (a s Fig . 4 18) wi th a squa r e t op a nd gr id
will an swe r ve ry we ll ; an d e ve n Figs . 4 14 , 4 15, 4 16, an d

FIG .

“

421 .

421 , 422, a r e in som e ca se s, e spe cia lly for B utle r ’s P an try
Sin ks, use d .

Figs . 4 21 an d 422 show on e ofM an se rg
’

s Exte rn a l Tr aps,
m ade by Doul ton ’

s
,
whi ch works we ll for re ce ivin g waste s

a n d ove rflows fr om ba ths, lava to r i e s, a n d sin ks whi ch do
n o t have gr e a se thr own down them . T h e arrows in dica te
whi ch w ay th e tr ap works, a nd show h ow to fix i t .

Sculle ry S in k T r a ps .

H e r e i t is n e ce ssa ry to use t h e gr e a te st ca re , for ha lf t h e
dr a in s in la rge house s ar e de r a n ge d by t h e fa t e n te rin g them
fr om t h e sculle ry sin ks . For t h e la st twe n ty-fi ve ye a r s, I
have wa tche d t h e workin g of scul le ry sin k tr aps, a n d am of
Opin i on tha t som e kin d of fa t tr ap shoul d be used whe r e
the r e i s much cooki n g goin g on ,

whil st a t othe r house s,
double t h e size , a sim ple gul l e y tr ap will b e foun d to answe r

SEC T ION . .A .B

F m. 422 .

e ve ry purpose . Thi s ve ry much depe nds upon th e class of
co okin g an d t h e co ok,whe the r sh e be ofa sa vin g cla ssor n ot .

Howe ve r
,
I sha ll on ly say tha t sin ce B uchan ’

s tr ap , whi ch
w a s pa te n te d in th e ye ar 1879, the r e are pl e n ty Ofo the r s in
th e m a rke t ; of cour se , you can m ake on e to sui t your work,
such as th e on e de scri be d an d illustr a ted a t Fig . 298 .

Wh a te ve r fa t trap you use , i t should be large a n d room y
,

t o hold a good qua n tity of wa te r
,
in orde r tha t t h e la tte r

m ay imm e dia te ly se t or so lidify a ll gr e ase be for e i t e n te rs
th e m a in dr ain . Un le ss thi s is don e th e m a in p 'pcs will be
com e clogged up with fa t . Se con dl y, tha t th e trap sh a ll be

e a sy to ope n a n d cle a n out . Thirdl y, tha t i t shall be a

se cur e a n d prope r tr ap aga in st a ll sewe r a ir or g as .

Fourthl y, tha t i t w i ll e ffe ctua ll y pre ve n t ra ts fr om passin g
to a n d from th e sewe r t o th e house .

B uchan ’
s fa t tr ap is illustr a ted a t Fig . 423 , andDoul ton ’

s
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FIG . 423 .

FIG . 424 .

as possible , a t le ast 6 in . , an d a flap should
be fixed on sam e , whi ch can n o t be Ope n ed by a r a t when in
th e wa te r , tha t i s, if h e can n o t

.
g e t hi s paws on a n yt hin g to

pull him se lf up with . H e r e i s on e r e ason why th e pipe
should pro trude a nd dip in to th e t r a
This tr ap i s in side m e a sur em en t 2ii . 6 in . squa re and 2 ft .

de ep . T h e side s and en ds take about 1 60bricks, an d th e

is illustr a te d a t Fi g . 424 . Som e plumbe rs pr e fe r
fashi on ed dip fa t tr ap . For those w h o pr e fe r this

tr ap
,
I give th e followin g m e thod for m aki n g i t .

Th i s trapp m ay b e con str ucte d a s follows —T h e size given
he r e i s sui table for a twe lve room e d house ; la rge r house s
r e quir e in cr e ase d siz e s, a s m ay be judg ed n e ce ssa ry for th e
wo rk .

This de scr iption of tr ap is bui lt with about t w o hun dr ed
stock br icks, an d plaste r ed roun d w i th P or tlan d cem e n t, tw o

a n d on e , or on e an d on e , or a s m ay b e pr efe r r e d. T h e dip
ston e should be fixed n e are r t o th e outle t tha n th e inl e t, be
cause m ost fa t stops in th e in l e t e n d . This ston e sh ouldbe
cem e n te d in to th e side s. The n a flagston e is r equir ed for
th e top.

T h e
P
in le t pipe shoul d ove r -sai l or rotrude in to th e trap,

an d be a t le a st 1 8 in . above th e out e t , a s a check again st
t h e ra ts ; but if thi s i s n ot pr a cti cable , a s m uch should be
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bo ttom about 3 2 , so tha t 200will do t h e job , an d if built
with sa n d a nd P ortlan d cem e n t, on e sa ck of P or tlan d W il l
be sufficie n t .
P ut a ve n tila tin g pipe on th e in le t pipe , a n d if an other

such pipe be de sir ed, we ll and good : th e tr a p W i ll be n on e
t h e worse fo r i t . In tha t case a sin gle jun cti on should be
fi xe d. Of cour se , the re ma y be as m an y in le ts i n to thi s
trap as de sir e d .

A w kw a rd Wo rkm e n a nd Fo rgo t t e n Wo r k .

On e of th e m ost un fortun a te par ts Of our busin ess is
ha vin g t o ut up wi th t h e whim s of awkwa rd w orki n e n .

Fig . 4 26 ust r a te s too pla inly wha t I m e an , a n d i t i s to

the se workm e n tha t I wish n ow t o spe ak . L ook a t th is
dia gram which shows th e e ffe ct of le avin g t h e job un finished,
an d qua rr e ll in g about t h e thin gs n o t com in g up lik e clock
work. A drain -pipe is put in be for e th e wa lls ar e

FIG . 425.

be fore th e so il-pipe s. It is put in , as on e m an suppose s, to
t h e exac t place , he ight, an d po si ti on ,

an d a s h e thin ks, wi ll
m ake a fir st cla ss job wi th th e addi ti on of th e be n d D, h e

pri de s him se lf tha t e ve rythin g is first class . N e xt, t h e
so il or o the r pipe s a r e fixed be fore t h e be n d is put in .

Thi s is don e by t h e plum be r . T h e work is con tr a ct t o h im ,

a n d h e ge ts h i s pipe up a s qui ckly as h e can ,
an d take s i t to

t h e usua l distan ce be low th e floor , n am e ly, about six in ch e s,
of cour se n eve r dr e am in g a bout m akin g a se t -off to sui t t h e
dr a in -pipe ; n or is i t a t a ll custom t o do so ; in fa ct, th e
soil -pipe B is in a s i t should be . fi n th e forem an give s
order s t o th e pe r son w h o lai d th e dr a in s to g o and m ake
good . T h e la tte r disgusted wi th th e

SOIL A ND R AIN -WA TER P IP E WORKIN G .

plum ber ’
s work . It is n ot lon g en ough . T h e soil pipe

r equi r e s a be n d or se t -Off, and to com e lowe r down t o suit
h is work .

“H e
’
l l fix h is ben d, a n d l e t tha t hum bug Of a

plum be r a lte r hi s a fte r .

” H e fixe s th e be n d
, n ever cuttin g

th e br ickwork aw ay for le tt in g t h e so cke t Of th e pipe g oback, so tha t th e so i l pipe sha ll prope r ly e n te r sam e .
. N o ;

th e plum be r sha l l be n d h is pipe . is n e ve r don e ; th e
floo r is la id, a nd a l l i s forgo tt e n . N obody se e s an ythin g.

“ Out of sight out of m in d .

” The re ar e thousa n ds of
pipe s, as this figur e , about L ondon

, an d a s for butle rs i
pan try sinks, I have e ve ry r e ason to be lie ve tha t t h e gr ea ter
part are n e ve r m ade good t o th e dr a in .

R a t s a n d St o ppa g e s , St in ks , & c .

It is n o t a t a l l un comm on to fi nd dr a in s blocked up by
t h e r a ts havin g worke d t h e e a rth thr ough t h e im pe rfe ct
part Of th e jo in tin g, for whe n th e hard-workin g r a t goe s
tun n e llin g, h e br in gs a ll th e e a rth in to t h e dr a in . H e wil l
put
£33 pig

l

i

t

fi

of e ar th in to i

;
dra i

l

'

n

k

in a sin gle n i ght
,
whi ch

13 0 n cien t t o e n tir e b oc u th e se w pa ssage
in dr a ins with li ttle fall .

y p ag e

SOIL A N D R A IN -WA T ER P IP E WOR K IN G ;
A lso T a cks , Ea rs, A str ag a ls, &c. ,for Soi l a nd R a in Wa ter P ipes.

B e fore w e can proce ed t o fix our so il or r ain wa te r pipe s,
it wi ll be n e ce ssa ry t o kn ow som e thin g about wha t w e are

goin g to do , and by wha t m e a n s they a re to be suspe n de d,
t h e kin d of jo in ts to be use d, a n d al so t h e cla ss of fin i sh,
&c . , &c . T h e so il pipe s m ay be se e n fixed in m any of m y
drawin gs, som e be in g fixed on e w ay a n d som e a n othe r ;
som e tim e s in cha se s , as shown a t Figs. 565 a n d 666 ; som e

tim e s in th e a n gle s ofwa lls
,
an d a t othe r tim e s on a str a ight

li n e ofwa lli n g . For t h e e le va tion s showin g the se pipe s so
fix ed, a lso se e Figs . 3 39, 3 40, 4 74 , 4 72 .

Fig . 474 shows th e pipe a t N Q fixed wi th sin gle tacks
,M shows this par t of t h e ipe fix e d wi th a double ta ck
,

whilst Fig . 472 illustr a te s tgkso il pipe fixed with al l double
tacks . Som e tim e s th e pipe s a re fixed in such a m ann e r

th a t tacks cann o t be use d ; th ey ar e the n fixed on blocks

with flan ged join ts, a s shown a t Figs . 161 and 152, whi lst
a t other tim es the y are suppo rte d wi th se cre t tacks .

S e c r e t Ta c ks .

Cle a r in g Dr a in P ipe s .

Shoul d youwan t to cle an out th e dra in
, th e m achin e , like

th e ca n e s Of a chim n ey-swe e p’
s kit , is t h e be st tool . It is

fitted with a scr ew, aflr a g g le h oe , and o the r im plem en ts
for dr awin g out soli d m a tte r

,
an d is a very han dy tool.

Fo rc ing Wa t e r Clo se t s .

It is a ve ry comm on occurre n ce for close ts to be com e

choked upfrom n o t us in g suffici en twa te r
,
or by th e use ofto o

much pape r ,&c . Whe n this is t h e case a plun ge r m a y be
m ade out of an Old broom stick, a nd a stiff pie ce of le a th e r
n a iled on t h e sam e (th e le a the r should b e r oun d a n d about
3 in . in diam e te r ) , or if n o le a the r is a t han d a plun g e r m ay
be m ade to t h e above size by tyin g a good pi e ce of r a g on

th e e n d of t h e broomsti ck to t h e above di am e te r . It shoul d
be ti ed tightly on th e stick. T h e plun ge r m ay then
be worked up an d down t h e close t n ea r th e bo ttom

,

but n ot ramm ed down so a s t o kn ock th e bo ttom out of th e
trap ; for if ge n tle worki n g will n ot do i t , tha t is proo f
the r e is som e thi n g e lse the r e be side s pa pe r . T h e n e xt job
is to fi sh out t h e im pe dim e n t, e ithe r by th e Ope r a tion of
str ippin g up h is shir t-sle e ve s, or as be st h e ca n .

.
Fre

quen tly h e will have to cut i t out a t th e tr ap. If so , ca re

must b e exe rcisedn ot to bre ak t h e trap, to cause it to lose wa te r
(ve ry im portan t) . H e r e i t is han dy t o have th e socke t on
th e tOp of th e tr ap

,
as shown a t Figs. 225 an d 4 18 .

These se cr e t ta cks ar e shown a t N J , Fig . 426, a lso a t

W S R D
, Fi g . 427 , an d m a be r e adi ly un de r stood from

t h e fo llowin g de scripti on . T e le n gths of pipe va

g
from

3ft . to 6ft . ,
havin g four or fi ve in che s ofth e fron t of e

p
ipe

cut away a t th e to a s shown a t B S R Q,
Fig . 4 27 .

is to a llow
,
of a w hook be in dr ive n in a t th e back , as a t

W , Fig . 427, an d a s a lso ow n in th e plan a t N J ,
Fi 426 .

It wi ll re adily be se e n th a t wi th these tacks th e whole
lin e of pipe s m ay be fi xed without an ca r be in g se e n , th e
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We w i ll n ow be gin t o pre par e a le n gth Of pipe sui table
for th e ta ck ; for this turn to Figs . 4 3 3

,
4 34 , an d 4 3 5 . T h e

le n gth Of t h e tack run s lon gi tudin a lly with t h e pipe . For

pipe s fr om 2in . t o 6in . di am e te r th e len gth Of th e tack
should be double t h e diam e te r Of t h e pipe , t . e . , a 4 in . pipe
r equire s a tack 8in . lon g ; th e width of th e tack shoul d be
in proport ion t o t h e pipe as 14 is to 1

,
i . e . , a 4 in . pipe

r equi r e s a 6in . ta ck, an d a 6in . pipe a 9in . tack ; th is
allows th e wa ll hooks, E F, Fi g . 4 3 1 , t o b e dr ive n hom e

wi thout in juiy to t h e side oft h e pipe , an d a l lows suffici e n t

FIG . 434.

le ad
,
a s a t K, t o tur n back ove r th e hook, a s shown a t A ,

Fig . 4 32 . Of cour se the se Odd ta cks ar e shown he r e for th e
sake ofillustra tion on ly ; it would n e ve r do t o fix odd
a s your work would appe ar like a pig wi th odd e ar s.

R e . 435 .

T A C KS AND EAR S .

Each 10fe e t le n gth of pipe should ha ve four e ars or

tacks . In pre par in g the se e ar s for solde rin g on
,
fir st rasp

off t h e on e side Of t h e e dge , soil i t 4 in . up, an d wi th a

la rge guage -hook o r stra ighte dge an d shave -hook
, sha ve

i t from il in . t o l in . wide , the n touch i t
, a n d wi th your

dre sse r (just ove r t h e edge of th e be n ch) kn ock t h e shave d
par t r oun d or back as sh own a t F

, Fig . 43 3 . This should
n ot be tur n e d back to e xce e d i in . This wil l a llow youple n ty of room for solde r whe n i t is wipe d flush w i th th e
back of th e soil pipe [se e 8 , R Q, Fig . 436]

P r e pa r in g t h e P ipe fo r Ea r s o r Ta cks .

S in g le Ta ck Wo r k .

H a ving se ttled upon th e size and kin d of e ar
, a nd th e

positi on for sam e upon th e pipe , th e n e xt thin g to do is to
soil t h e par ts for th e ta cks .

For this pur po se , take a chalk lin e
, an d strike th e width

for soilin g as sh own a t A
,
B
, C , an d C , Fig . 4 34 .

The n so il to th e lin e s, but cut th e e n d of th e so ilin g roun d
a s shown a t A F . Whe n this is le ft squar e a s a t JK i t
appea r s ugly.

Havin g dri e d th e soilin g, -by e ithe r al lowin g i t to do so of
itse lf, or by pla cin g a little lighte d shavin gs in on e en d of
t h e pipe a n d e le vatin g th e othe r t o cause a draught, or by
holdin g a h ot iron n e a r i t , an d wi th your m outh blo
a ir on t o th e side Of t h e iron in such a m an n e r tha t i t
be com e he a ted a n d r eboun d on t o t h e soil ed par t n e xt
wi th th e cha lk lin e stri ke th e shavin g lin e s

, A B E F
,
Fig .

4 34 , a n d X 0E P ,
Fi g . 4 35 .

Thi s will ke e p th e shavin g in a lin e . Then
,
take your

ta ck a n d m ark t h e e xact le ng th for shavin g, a nd proce ed t o
shave th e join t r e ady for solde r in g . N e xt take a br ick

,
o r

t h e like , a s shown a t D , Fig . 4 3 3
,
and lay on e e n d Of t h e

tack upon i t , an d t h e o the r on t h e shave d pa r t
pipe , a s shown . W e ight th e ta ck so a s to pre ven t i t
m ovin g, an d proce ed to solde r a s follows .

So lde r in g o n Ta c ks .

Take a ladle full Ofm e ta l, an d wi th a spla sh-sti ck spla sh
th e m e tal on un ti l your he a t is we ll up; or , if you a r e

a profici e n t workm an , pour i t on . Ke ep th e e d a live , a t
le ast l in . ove r t h e soili n g, an dwhen you can fe e i t a ll upon
t h e slop, take a wa rm cloth , about 24m. squa r e , a n d be gi n
a t Q, Fig . 4 3 5, an d t h e m om e n t you a re 2in . away, l e t th e
m a te cut t h e surplus m e ta l squa re Off, a s a t Q. Ke e p on
wipin g. B y thi s t im c you ar e a t t h e e n d R , whe n your
m a te a ga in cuts Off t h e s lus so lde r squa r e a s shown a t

A B C D
, Fig . 4 36, &c . O pre ve n t little spur s of so lde r

ha n gin g un de r t h e ta ck, le t t h e m a te , wi th a pe n cil-shape d
poin ted stick

,
rub them Off whi lst h o t . If you ar e up to

your wo rk you ca n do a ll this wi thout t roubh n g t h e m a te
such jobs a r e con side re d stock jobs for appr en tic e s, &c. For
a good plum be r to use iron s in this cla ss ofwork appe ars to
my m in d supe rfluous .

A B C D , Fi g . 43 6, illustra te s tha t whi ch is known as

single tack wo rk. Of cour se , four such ta cks must be fixed
upon e ve ry l0ft . le n gth ofpipe .

T h e fixin g of sin gle ta cks supports t h e pipe m uch be tt e r
than th e double ta ck work shown a t E F G H , Fig .

4 3 7, for t h e fo llowi n g r e a son ,
tha t th e ta cks in Fi g . 4 3 6

ar e distri bute d ove r t h e whole le n gt h of t h e pi but t h e

double ta ck work, as ill ustr a te d a t E F G Fig . 4 3 7 ,
on ly suppo r ts th e pipe in tw o pla ce s, the r eby,

ep
ra c

t
ica

llyspe akin g
,
le a vin g th e ce n tr e Of pipe un suppo rt A s far

a s re gards th e appe ar an ce of the se ta cks, t h e pipe s be ing
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a w a l l , Of course th e pa ir ta ck work h as th e

F m. 436. Fro . 437.

Tw in Ta c ks .

T hi s kin d of ta ck is a s t h e word impli e s, and should n ot

b e n am e d as double ta ck, be c ause on e is l ed to

tha t when a thin g is double , i t is twice t h e quan ti ty, and

FIG . 438 .

tha t i t is to in cr e ase by an equa l sum or val ue thi s is n ot
t h e case wi th th is kin d of tack

,
which m ay be reason ed
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out , upon e xamin a tion of th e di agram . T h e twin e ar or

tack, as shown a t Fig . 4 3 8
, i s used in pla ce s whe re th e

ta rn i sh or so il is obj e cte d t o upon t h e soil pipe . T h e
m e thod Of cuttin g thi s ta ck out is a s fol lows. Ha vin g
de te rm in ed th e size , cut a slot ce n tra l, a s a bout from t h e
le tte rs E to F,

and about 15m. wi de , the n shave i t about
gin . e a ch side . Shave th e soi l pipe to t h e r e qui r ed size

,

whi ch m ay be obta in e d by scr ibin g i t to th e size of th e
slot, and wipe i t on as shown a t E F

B a nd Tac ks .

The r e are ce r ta in situa tion s whe r e i t wi ll be im possible
to g e t th e soil pipe s thr ough a fte r t h e e ar s ar e solde r ed on .

It m ay a lso happe n tha t a n e xtr a ta ck is r equir e d, for som e

un fore se e n r e a son ,
a fte r t h e pipe h as be e n fixe d . Un de r

such circum sta n ce s, a n o rdi n a ry ta ck wil l b e use le ss,
un l e ss i t ca n b e wiped on t h e fa ce side ; but whe n thi s is
im pr acticable , use a ba n d tack a s illustr a te d a t Fig . 439.

This is a stout pie ce of le ad t h e usua l le n gth of a. ta ck, in

Fi g . 439.

ar t be n t roun d th e fr on t of th e pipe ,
solde r e d as a t S in a sim il ar m a n n e r as th e tw in tacks.

T h e so ilin g, if obje cted to , m ay be washe d off afte r
wards .

P ipe So c ke t Ta cks .

Thi s kin d Of ta ck is used whe r e n e ithe r burn in g n or

solde r i n g can b e em ployed, an d fompl a ce s whe r e qua n ti ti e s
of h o t wa te r have t o pa ss thr ough t h e pipe s

,
causin g

sudde n e xpan sion an d con tra ction ,
which would cr ipple

t h e pipe s we r e they rigidly fixed with tacks or
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'

Oin ts . T h e m e thod Of m a kin g thi s for , say, a n
i n ch an d half pipe , is as follows . Take a pie ce
of 2ih . pipe 3 in che s lon g, a n d with t h e tur npin
Ope n on e e n d to , say, 2} in che s ; the n solde r
t w o e a r s fi rm ly a t t h e ba ck of thi s socke t, an d
thi s forms t h e socke t ta ck . For fixi n g, push
t h e e nd Of th e l fiin . or othe r sui table pipe
through t h e so cke t ta ck, an d wi th your tur n pin ,

whi ch should be of t h e sam e con e as tha t wi th
which v ou Ope n th e socke t ta ck, ope n th e e n d of

your pipe t o fit th e con e of your socke t, whe n
you ma y fix your pipe s in t h e usua l w ay . You

may turn t h e top e dge Of th e pipe ove r th e edge
of t h e socke t, an d so form a fla n ge or be a d roun d
th e top par t ; or you m ay fix a st raga ls, &c . ,

aroun d i t an d so ma ke them or n am e n tal . T h e

l e n gth Of the se pipe s should n o t e xce e d fi ve or

six fe e t ; if for ve ry h ot wa te r , n ot m ore tha n
thr e e fe e t. I h a ve used the se so cke ts for outside
soil pipe work whe re the re are n o windows a nd
where th e south sun is ve ry powe rful .

Fro 440.

T AOKS A ND EA R S.

Fro . 44 1.
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A st r a g a ls .

The se ar e sm all m ouldin gs of a semi -circular se ction w i th
a fil le t above a nd be lo w ; t h e co re d section is pla in ly ill us

t rat ed a t H J
,
Fig . 444 . It is a lso shown prope r ly fix ed

round th e top ofpipe a t G E , Fi g . 440, and a t E,
Fig . 444 .

Fro . 446.

The se astr aga ls be formed out of a ie ce ofg, i ,
or 1m . le ad pipe , fil le t worked on em . B ut th e
prope r m e thod ofm akin g them is to ca st them in an ir o n
sh ut-upm ould, sim i lar to th e win dow lead m oul d [se e Fig .

th e box ,
l e t th e m ould st an d by t h e fi r e to g e t thor oughl y dr y ; but
i t m ust b e dr i e d slowly .

m ay m ake any kin d of sm ooth m ouldin g.

A STR AG AL S.

bo ttom ,
so tha t they ca n be r em ov ed ; n ow , m ake a horse

to an y size tha t m ay be r e qui r ed ; th e o n e side of t h e horse
must b e lon g t o gui de t h e m ould pla te A J trul y al on g

,
an d

in a lin e with th e tr ough ; put a couple ofpi ec e s ofwood, a s
a t D

,
on t h e t op to pr e ve n t i t dr oppin g t oo fa r in to th e bo x .

He r e th e side s of t h e box a n swe r a s t h e sha fts in t h e le ad
casti n g fr am e a t Fig . 12 . N e xt

, se ttle upo n th e size of

FIG . 446 .

is don e by un scr ewin g th e side s ; the n

Of course , in thi s m a n n e r you

T h e Fig . 446

plaste r ofP a r i s a n d wh ite ni n g
,
say ha lf an d ha lf, to a so ft

ish con si st e n cy ; t h e white n in g is t o stop it fr om se ttin g too
quickly, or , be tte r still , use som e plaste r e r ’

s putty (sla cked
lim e . M ake e n ough to fi l l up your tr ough t o t h e r equir ed
le ve l, an d ba nk up th e e n ds just suffici e n t to al low th e ho rse
t o work ove r , a n d work th e horse 111 such a m an n e r tha t th e
m oul d wil l plough away a l l t h e surplus plaste r ; ke ep pa ss
in g th e ho r se ove r t h e pla ste r som e doze n or so tim e s

,

o cca sion ally pla cin g a li ttle ve ry soft plaste r on t h e pa rt ,
n o t qui te sm ooth or e ve n . H avin g t h e

se t thor oughly be fore you r em ove i t from
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resen ts th e m ould m ade t h e re ve r se of that shown
a
l

ipFi g . 445 ; on e be in g r a is ed , t h e o the r hollow .

Should you r equir e a r ibbe d be ad on your astra ga l as a t
A , Fig . 4 52, the n you must have i t ca rve d o r m ode lled .

H a vin g dr i e d your m oul d
,
n ext blo ck up th e e n ds to th e t op

fi lle t wi th bits of le ad o r o the rwise
,
then fix i t pe rfe ctly

le ve l, and run t h e m ould full ofh ot le ad . T h e le ad should
be run ve ry qui ckly in orde r tha t i t m ay se t e ve n ly, an d

w i thout cold shot,” which will appe ar flaky.

Should you r equir e m an y of the se astragal s, you m ay
have an ir on m ould ca st fr om your pla ste r on e ; or oum ay
m ake on e just th e r eve r se t o wha t youwan t, as a t

'

g . 4 46
,

the n ta ke t h e pla ste r out of th e b ox a nd ban k up t h e side s,
say l in . higher , an d run a po t of le ad ove r th e plaste r
m ould ; the n ,

whe n se t , take off t h e le ad and you will a t

o n ce have a le ade n m oul d, whi ch be in g we ll soiled will
work we ll for run n in g hun dre ds of astr aga ls . Of course

when r un n in g le ad in ope n m oul ds you m ust a lways ke ep
t h e m oul d qui te le ve l . The se astraga ls may be ca st in t h e

fla sks, t o any sha pe or size . T h e flasks are shown a t Fig .

1 5, &c .

T h e m e thod of fixin g a str aga ls r oun d t h e pipe is by
"be n din g them r oun d, a n d solde ri n g them a t t h e back wi th
"

th e co pe r h i t . T h e chi e f obj e ct or use of t h e a str agal in
t his clas s of r a inwa te r or so il pipe work is to hide t h e
_

'

oin t ; for str e n gthe n in g purpose s i t is n e xt t o use le ss .

ut th e a stragal r oun d '

th e ba rre l of a pum p, or t h e

m outh of a can n on
,
is used for quite an othe r purpose ,

n am e ly
,
for str e n gth .

A st r a g a l Jo in t .

Thi s join t is m ade in m a n y di ffe r en t ways. T h e simple r
m e thod is to fix an astr aga l r oun d t h e top, a s a t G , Fig 440

Fro . 447 .

cle an i t thoroughl y
, as also i in . of th e pipe

,
and l e t th e top

len gth b e shaved i in . up, out of which 1 th e
bo ttom le n gth i in ”

l e avin g
83
m. for solde r , whi ch should

be wipe d bare or coppe r bitt roun d th e t op pa rt of th e

185

i1
i a lso to th e top of th e astraga l— in fact, i t is a kin d of
'

g h t fla n join t spe cia llym ade a s a se cr e t join t . A n o ther
m e thod 0 m akin g this join t is by turn in g a be ad on t h e top
of th e pipe as a t A , Fig . 44 7, a nd by fixin g a n a r ro w ban d
of le ad be low . T h e bo ttom a str ag a l B m ay be fixe d as in
t h e ordin a ry w ay . The se ta cks shoul d be solde re d on

double a s in Fi g . 443
,
an d ha ve a flap K on th e top of t h e

back tack for turn in g down ove r t h e to edge of t h e fron t
ta ck . This ke eps th e ta ck toge the r an a lso pr e ve n ts t h e
wa te r from ge ttin g a t th e wa ll hooks . B y ha vin g a flap a t
t h e bottom , i t an swe r s a s a bale tack,” an d holds t h e
fron t tack we ll toge the r .

O r n a m e n t a l So il a nd R a in Wa t e r P ipe s .

FIG . 448 .

6 or a t m ost 7 ft . le n gths, havi n g ve ry str on g e ar s or tacks,
or a t le ast half a s h e a aga in a s t h e pipe le ad, an d so lde r ed
on as a t W W . T h e e n g t h of the se tacks should be cut

double th e diam ete r of t h e pipe , so tha t t w o w a ll hooks m a y

Se e th e old pipe s about L ondon a n d othe r old citi e s,
ple n ty ofwhi ch have be e n fixed from 300t o 500ye a r s

,
a n d

a s good n ow a s th e day the y we r e fir st m ade . It is simply
r idiculous for t h e a r chi te ct to fix such a s ir on pipe t o

buildi n gs tha t a r e r equir e d to ke ep in orde r for a ce n t ury
or t w o , whe n h e we ll kn ows tha t th e lon ge st h e can e xpe ct
such to la st is from 10to 20

,
or a t m ost 30ye ar s an d e ve n

durin g thi s tim e i t requi re s twi ce t h e ori gin al am oun t of
m on ey la id out upon i t by w ay of pa in t a n d r epair s

,

e spe cia lly by r e a son of t h e socke ts ge ttin g broken by
oxida tion , which swe lls wi th force e n ough to bre ak them
we r e the y t e n tim e s t h e thi ckn e ss. T h e so cke ts ar e a lso
broke n in tim e s of frost by r e a son of th e wa te r ge ttin g in to
t h e join ts a n d the r e fr e e zin g
Fi g . 448 shows tw o le ngths of r a in wa te r pipe . It is

m ade a fte r th e m an n e r of m aki n g so il pipe , but is m ade in
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t h e pipe away . A lso se e H Fi g . 440, and I, Fi
géco

u
ée
]

You m ay fix a or tw o al so r oun d th e t op, and
i t a s you like . A fe w g in . ba lls look ve rypwe ll, an d give
a n ice fin i sh . See W W ,

Fi g .

Som e tim e s t e back of the se pipe s are m ade t rian gul ar t o
fit in to t h e an gle s ofwa lls .

Fi at . 449 . FIG . 450. FIG 451 .

Hin ts a s t o O r n a m e n ta t io n in R a in Wa t e r P
a nd He a ds

lpe s Squa r e P lpe s .

The se o r n am e n ta l r a in wa te r pipes ca n be a nd a r e 449 18 a squar e ra i n -wa te r pipe . It is m ade on a
t o a ny de sign , an d n e a rly e ve ryplum be r and a rchi te ct h as ua re m andre l wi th th e j oin t in th e ce n tr e of th e back, or

h is ow n ide as of orn am e n ta tion . Som e w i ll ha ve th e pipe s
m ade to a flor al de sign , whi lst othe rs g o in for geom e tr ica l
work

,
but for m y pa rt, I think tha t th e de sign shown a t

Fig . 440, h a s a good an d n e a t appe ar an ce
,
an d n oth in g

be tte r can be de sir ed .

Of course r a in wa te r pipe s, lik e gutte rin g, should be
fix ed in a ccordan ce wi th t h e de si of t h e bui ldin g

, viz . ,

roun d or square , &c . ,
but e ven w i squa r e pipe s th e de sign

m ay be m a de n e a t, a n d to ha rm on ize wi th th e bui ldin g .

I ha ve se e n r a in wa te r pipe s m ade a nd fixed whi ch h ad by
far t oo much orn am e n t, an d whi ch is imposin g an d hur tful
t o t h e a r chi tec tur e ofth e buildin g ; the re for e t h e plum be r
should gua rd aga in st such discr epa n cy.

I have on m a n y occasions se e n r ain wa te r pipe smad e an d
fixed whi ch to ta lly disa gre ed wi th th e r a in wa ter h e ad
This is e xce edin gly b ad ta ste . Fan cy a flora l pa tte rn rai n

wa te r p§p
e fix ed un de r a ge om e tr ica l pa tte rn e d he ad . The n

,

aga in , have ofte n se e n such thin gs a s G othic r ain wa te r
he ads fixed n e ar C ori n th ian o r C om posi te Caps, a n d such

an d i t is thi s cla ss of work whi ch I ar ticula r ly wish
my r e ader t o guard a ga in st ; and ifyou 0 n o t kn ow,

se e k

fi
l

ir
e advice of th e arch i te ct, w h o wi ll a lways te ll you wha t to
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Fixin a a lso se e Town Wa te r Su 1 Stre e t
Mains, &c .

g ’
an pp y,

tim es r esin an d mutton sue t

So il Tr a p a nd Wa st e P ipe P la n n in g , Fix in g , 840.

H e re I in te n d to de scribe th e plan n i n g an d fixin g ofso il
o r waste pipe s a n d traps as pra ctise d by m yse lf ge n e r ally,
a nd to give m y re ason s for carryin g out th e work in th e

m ann e r spe cified . B ut be fore I pro ce e d, I wish to say tha t
you m ust guard aga in st ha vin g a lot ofunn e ce ssary pipe s ;
n e i the r should the y be out of proportion in siz e , n or la id
e xpo se d to fro st, or in a r oun dabout m a n n e r , n or too de e p
i n t h e groun d, say n ot be low 2ft . 6in . A lways le t them be

fixed whe re possible so tha t they m ay dr ain them se lve s
em pty . Sim pli city in num be r

,
str ai ghtn e ss ofroute , a n d a

judi cious se le cti on ofm a te r ia l
,
ar e to be con side re d as much

a s a n othe r poin ts in plum bin g.

B or e I spea k of fix in g th e pipe s, I wi sh to dr aw your
pa rti cul a r a tte n ti on to th e diagr ams Fig . 3 39 a nd Fi g . 340,
a lso Figs . 354 , 458, 472 , 473 , &c . , for he r e m ay be se e n a

comple te system of pipe work. The n l e t us exam in e Fig .

3 96. He re a t T, 3 1 , m ay be see n on e w ay of con n e ctin g th e
soil pipe wi th t h e dr ai n , an d is so fixed tha t a cle a r in g eye

[se e CL EA R IN G EYE] is form e d a t t h e bottom , so as to

e n able you t o m ake exam in a tion s whe n r equi re d ; but i t
m ay b e obj e cte d t o tha t t h e soil pipe e n te rs th e dr a in on th e

squa r e , an d a lthough workin g on th e squar e is t h e be st
con sti tuti on in t h e world, ye t i t doe s n ot a lways do in t h e

m a tte r s such as shown a t t h e bo ttom of thi s soil pipe . This
be in g so , le t us se e som e thi n g e lse . Tur n to Fig . 3 97 a t

F m ay be se e n a be n d to r e ce ive th e e n d of t h e soil pipe ,
wh i ch will a n swe r e ve ry purpo se . N ow

,
havin g se e n tha t

you ca n take t h e so il pipe in to th e dr a in in m or e ways than
on e , l e t m e on ce m or e dr aw your a tte n tion to t h e m a tte r of
m akin g your conn e ction prope r ly wi th t h e dra in pipe , an d
a sk you to b e ca r e ful n o t to have a r epe tition of t h e di s
gr a ce ful sta te ofthin gs a s depicte d a t Fi g . 425 .

T h e fir st le n gth of so il pipe be in g a ll r e ady for fixin g
w i th ta cks so lde r ed on , an d t h e on e e n d pre pa r ed, a n d, if
n e ce ssa ry, tin n e d fo r m aki n g t h e jo in t above

,
l e t us n ow se e

about fixin g i t . Fir st, wi th your cha lk lin e
,
sna p a lin e

just whe r e your on e outside edge will com e
,
a n d whe n

fix in g t h e pipe se e tha t i t is fixed in a true lin e wi th th e
cha lk lin e ; use t h e he e l of a sm all squar e pla ce d in th e
wa ll a n d on t h e cha lk li n e

,
with t h e to n gue sta n di ng up to

t h e pipe , as a t W X, fi g . 469, t o try your work. L e t us
n ow

.

se e h ow i t should appe ar whe n i t is fixed . For th i s tur n
t o Fig s. 4 72, 4 58, 4 73 , 4 74 , 566, 565, 572, a nd 573 .

Jo int in g L e a d t o St o n e w a r e , i ro n P ipe s , e t c .

The re a re m an y m e thods of doin g thi s, m an y of whi ch
a r e equa ll y good ; but th e on e whi ch I ge n e r a lly adopt is
tha t shown a t V E D , Fig . 4 53 , whi ch m ay b e un de rstood
fr om t h e followin g z—Suppose Z t o b e a 4 in . jun ction pipe ,V th e le ad pipe , on th e bo ttom of which is tur n e d a flan ge
to fit t h e so cke t E ; n ow just a ce a sm a ll pie ce of r a g or

pape r , n ot m ore than in . thi ck
, a s shown by t h e bla ck lin e

D
, 1n to th e bo ttom 0 th e so cke t

,
an d r am i t the r e .

The n
fi l l the socke t up wi th P ortla n d or R om an cem e n t, l e t
th e jom t se t , a nd i t w i b e a ll r ight. Ifyou ca n m ake sur e

tha t t h e le ad pipe abso lute ly fi ts th e bottom of th e socke t
,

the r e W111 be n o n e ce ssi ty for th e pape r ; or by kn ockin g in
t h e e n d

.

ofth e pipe , so as to en te r t h e pipe par t of th e ben d,
the re W i ll be n o n ece ssi ty for t h e fla n ge ; but t h e flan ge is
best, be cause in this case th e pipe ca n n ot sin k t o loose n t h e
j om t afte r 1 t 1s m ade . Som e tim e s i t w ill b e n e ce ssa ry t o
con n e ct th e le ad pipe wi th ir on

,
an d th e cem e n t jo in t w ill be

ofte n found good en ough for thi s purpo se—v iz .
,
in soil-pipe

work ; or a t o the r tim e s red-lead putty is used ; othe r Era . 453 .
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a fte r i t is stuffed wi th tow ,
spun yar n

,
e t c othe r tim e s th e

jo in t i s run wi th m e lte d br imst on e with, a n d som e tim e s

without, a li ttle br ickdust ; a t o the r tim e s t h e join ts a r e

m a de a s a t P Q R ST,
T be in g t h e spigo t e n d of th e un i on

,

whi ch i s run wi th le a d in to
o

the socke t pa r t of t h e pipe .

T h e t op of th e spigo t e n d
,
as a t S

,
is tur n ed for th e soil

pipe t o b e flan ge d upon ,
a s a t S, whe n t h e l ot i s screwed

toge the r , a s shown in thi s figur e ; should t h e jo in t b e
un soun d

,
a le akage m ust show i tse lf . A t o the r tim e s th e

join t i s wipe d on to a fla n ge
,
a s a t J ,

or a s a t G , a n d put

toge the r wi th scr ews ; a t othe r tim e s t h e pipe i s put

t og e the r wi th a stuffi n g b ox con n e ction ,
a s a t L K M N

,

a n d a l so m ay b e put toge th e r a s a t W A B
,
al so a s shown

a t XF Y . In fa ct
,
the r e a re m an y o the r ways be side s

the se shown ; but those de scr ibe d a r e un i ve rsa lly a ckn ow
le dge d . For m y par t , I ve ry r a r e ly use an yt hin g
di ffe r en t to tha t shown a t V E D or G I H . T h e

socke t 4
,
5
, 7 i llustr a te s a ve ry good m e thod for

m akin g th e join t, be c ause th e socke t-par t
,
4
,

e n te r s
th e dr a in -pipe

,
whi lst t h e wiped flan ge , 7, supports

t h e le ad jo in t . Th i s le ad pipe is a lso shown fix e d
wi th se cr e t ta cks a t th e ba ck . A ssum e tha t B ,

Fi g .

4 72, is th e bottom le n gth m ade good wi th P or tl an d
ce m e n t t o t h e dr a in (th e dr ai n pipe join t shoul d n o t b e m ade
good un ti l th e soi l pi pe s ar e a ll fixed, n or should th e dr a in
pipe be fixe d pe rm an e n tly un til t h e plum be r h a s com ple te d
h is pipe fixin g, which a llows h im to take out a ny bi ts of

stuff whi ch m ay fa ll down t h e pipe s whe n th e work i s

a bout) , of cour se thi s le n gth m ay b e 10ft . or o the rwi se ;
say tha t i t i s a s a t N Q M ,

Fig . 4 74 . H e r e th e ta cks a r e
shown a s a t M Q S

,
an d n ow w e m ust con side r th e m akin g

of th e fir st jo in t
,
whi ch, afte r wha t I have said on join t

m akin g
, w il l

J
n o t r e qui r e to be r epe a ted . B ut her e i s som e

thin g m or e t o b e expla in ed . It i s a s to h ow you a r e t o g e t

behin d t h e pipe t o m ake your jo in t . Suppose t h e pipe to be
fixe d upon t h e fla t wa ll, a s a t Fi g . 474 , the n do n o t faste n
t h e ta cks Q n or M ,

but l e t th e pipe ha n g on t h e bo ttom
ta ck

,
or othe rwise . You can support i t w i th a pi e ce of sa sh

cord
,
&c . ,

&c . P ull th e top pa rt of t h e pipe out from t h e

wa ll
, say 3 in . or 4 in . ,

which wi ll allow you suffici en t r oom
t o g e t be hi n d t o wi pe t h e jo in t ; but suppose ou can n o t
pull th e pipe out , the n you m ust g o diffe r e n tly to work .

Exam in e t h e br ickwork a t th e fir st jo in t i n Fig . 4 72 . H e r e

you se e t h e ce n tr e of th e jo in t com e s just in t h e ce n tr e of a

br ick . Fir st wi th pape r stuff up th e e n d of your pipe t o
ke ep t h e rubbish out , the n cut thi s br ick out

,
a lso t h e on e

above a n d t h e on e be low . C ut t h e bri cks ba ck from t h e

side s of t h e pipe a sufficie n t di sta n ce t o g e t com fortably a t

your work . B ut pe rhaps you will n o t b e a llowed t o cut t h e
wa ll, a n d you ca n n o t m ove t h e pipe fo rwa rd, a s in some
ca se s on gr a n d sta ir case s

,
the n you m ust m ake your jo in t

a s shown a t Figs . 126 a n d 127 . N ow ,
ha vin g don e thi s, g e t

t h e n e xt le n gth, w hich, w e wi ll say, h a s be e n pr ope r ly pr e
pa r e d an d t h e e n d m ade t o e n te r t h e on e fixe d , say about
on e in ch, an d wi th a le n gth of sa sh cord

,
a s a t Fig . 454

,

whi ch i s ti e d wi th ha lf hi tche s
,
&c . , an d in such a m an n e r

tha t i t w i ll n o t brui se th e pipe
,
an d a s shown a t

5 , 6 , 7, &c . The n pull t h e pipe up wi th t h e e n d of t h e
cord 1 a n d pla ce t h e pipe in a lin e with t h e fir st fixed
le n gth . N ow w i th som e fixin g chi se ls, a s shown a t t h e

fixed join t
,
Fi g . 1 1 5 , se cur e ly

D

fa ste n the pipe so tha t i t
can n ot m ove n or fal l lowe r down in to th e bottom len gth

Fm . 454 .

whi lst th e join t is be in g m ade , dur in g whi ch tim e th e
'bo ttom le ad a t th e join t wi ll be soft

, an d so if th e pipe from

P o s it io n fo r Clo se t Tra ps .

189

above is pre ssin g upon thi s bo ttom le n gth i t will be apt t o
ope n an d so a llow th e t op pipe to sink . Ha vin g th e le ad
pipe s fixed, fix a colla r , a s shown a t t h e jo in t F G

,
Fig .

1 25
,
an d wipe th e join t, a s a t Fi g . 1 25 [se e de scr ipti on ] , a n d

a s fin i shed a t 122 the n pla ce th e pipe in a lin e with your
cha lk lin e a n d faste n t h e ta cks on t h e bottom le n gth to t h e

wa ll, a s shown a t M Q,
Fi g . 4 74 , an d a s m an y as you can

,

a t t h e sam e tim e ha vin g r e gar d to t h e pullin g out th e t op
e n d of th e pipe for m akin g t h e n e xt join t . So fa r you can

g o on fixin g your pipe un til fur the r orde r s
,
but as you pr o

oe cd you m ust work in your br a n che s, tr aps, &c . , a s shown
a t 3 5 an d 3 1 , Fig . 3 3 9, a lso a t TR AP

,
Fi g . 3 40

,
Fig . 3 53

,

F igs . 354
,
4 73 , &c . You should take pa rticular n oti ce of

a l l the se dr awin gs
,
a s the y a r e e xce edin gly good a n d

or igin a l, a n d po in t out m an y diffe r e n t style s of work fr om
which m uch m ay b e le a rn t . You should a lso glan ce ove r
th e diagram s showin g th e m e thod of se ttin g t h e work ou t

,

which ar e dr awn fr om work actua lly don e by th e author
be twe e n t h e ye a rs 1 857 an d 1882 .

N OTIC E .

—I should r e comm e n d you to m ake r ough book
dr awin gs ofe ve ry job you do i t n e ed n ot take m an ym in ute s

,

but i t wil l be a lways ve ry han dy for r e fe re n ce , an d from
which you wil l b e able t o im prove a s ou g o on . Th i s i s
ve ry im port an t to t h e plum be r for r e e re n ce , for wha t is
worse than be in g a ske d a s to wha t you have fixed he r e or

the re durin g t h e te rm say from thr e e t o 18 ye a r s a fte r your
work is don e , a n d n o t be in g able t o r eply sa tisfactor i ly.

It m ay be sa id tha t you pe rson ally m ay n e ve r se e th e job
aga in afte r you have fini she d i t . This is a v e e a sy g e t
out , but , on t h e o the r han d

, you m ay . I te ll you
som e th i n g about thi s ca r e ful class of work . Whe n I w a s

doin g som e e xte n sive a lte r a tion s in th e plum bin g work a t

t h e L on don Ce n tra l District Schoo ls
,
H anwe ll

,
I, as

w a s m y usua l pr actice
,
m ade r ough dr a w i n gs of t h e

run of th e pipe s, &c . , a n d we n t away, le a vin g m y em

ploye r . A bout fi ve e a rs a fte r thi s I r e ce ive d a le tte r fr om
t h e sam e builde r

,
r . Strudwick, of E ali n g, sta tin g that

th e a r chi te ct r e quir e d t o kn ow a ll about m y work a t th e
schools . I we n t to M r . Strudwick an d fr om m y book
po in te d out e ve rythin g r e quir ed . For this th e a r chite ct
gave m e £ 5, a n d M r . Strudwick gave m e t h e for em an ship
ofplum be r ’

s work upon t h e n e w win g whi ch w a s buil t just
afte rwa rds ; an d I can sa fe ly say tha t thr ough a cti n g a s I
have in t h e w ay of m akin g rough dr awin gs, tha t i t h as
save d m e scor e s a n d scor e s of poun ds sin ce bein g a ma ste r

plum be r . I trust tha t the se hin ts will b e use ful to m y
appr e n ti ce r e ade r , a n d the r e is n o question tha t h is

B e for e fixin g a trap for a wa te r close t, you shoul d
a sce rta in t h e de scri ption of appa ra tus i t is advi sable t o

use , a n d bro adly spe akin g
, a va lve close t i s t h e be st,

B r am ah’
s pr in ciple . For a va lve close t t h e di stan ce from

th e wall
,
A

,
Fi g . 455

, t o t h e cen tre of t h e tr ap-di p shoul d
b e 14in . Spe akin g ge n e r a lly, close ts a r e ve ry n a rrow,

fr eque n tly n o t m or e tha n 3ft . W ide— 6ft . is con side r ed a

bar n of a close t . Whe n t h e clo se t is fr om 3ft . to 4ft . wide ,
t h e trap shoul d be fixe d l in . out of t h e cen tr e t o t h e r ight,
a s shown a t l 7in . , or be t w e e n B an d E . This i s to a llow
t h e han dle an d dish of t h e clo se t t o com e wi thi n th e flap
of t h e close t se a t . Thi s al so appli e s t o pan -close ts ; but
for th e pan

-close t th e di sta n ce fr om t h e ba ck wa ll , A , to

th e ce n tre of t h e dip should be on ly from 1 2§in . t o l 3 in .

For J e n n in gs’ Close t, an d som e othe r spe cia l m ake rs,
you will fi n d i t n e ce ssa ry t o e xam in e th e outgo e s an d

trunks , a n d so a sce rta in t h e pr ope r di sta n ce s . I will give
t h e e xa ct dista n ces for those be st known in t h e m a rke t.
Fi g . 455 pla in ly illustr a te s th e m e thod of trim m in g th e

joist for th e tr ap . T h e t rimm e r
,
L G

,
car ri e s th e joist,
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H I J . On e en d ofthis tr imm e r , in thi s case , h as a be ar in g
th e br ick wall a t L ,

th e othe r e n d is tr imm ed in to
oist , K . T h e tr ap is support ed

~upo n t w o be a r e r s,
and -as can be se e n , t h e e n ds of the se be a re r s r e st

upon th e brickwork ; ,th e othe r e n ds are tr imm ed in to t h e

FIG . 455.

trimm e r , or a re som e timm m ade t o r e st on th e fil le t, as
shown a t O 0, P P . Q and R a r e t w o be are rs to suppor t
th e boa rdi n g for th e floor an d close t-sa fe t o re st upon , &c .

Thi s tr imm in g is t h e ge n e ra l m e thod adopte d thr oughout
En g lan d, a n d should be we ll n otice d a n d r em em be red .

T h e fron t TR IM M ER should a lways b e kept fa r e n cu h
back- say 22in f

—from th e back wa ll, as shown a t L P

Tw in Clo se t s .

L ondon builde rs are ce rta in ly ve ry much t o blam e for
n ot , when buil di n g house s, providin g prope r childre n ’

s

close ts . I have fit te d th e whole of t h e close t andplum bin g
work for som e score s of bui lde rs, m an y ofwhom we r e and

a r e in a la rge w ay of busin ess, a nd on ly on e m a n h a s
con sen ted to ha ve childr e n ’

s close ts fixed ; and fur the r
m ore

, to sho w h ow much th i s bra n ch of th e tr ade is

SOIL P IPE AND T R A P FIXIN G .

DDT S IDE O F W A L L

Fro . 457.

goin g down th e in side of th e wall . It al so illustr ate s
di p of tr ap A fixed l ft . 4in . away fr om th e back wa ll ,
2in . out of ce n tr e .

T h e se ction a l e le va tion Fig . 4 55 i s shown a t 458 .

S
,
th e so il pipe (l ) th e outgo of t h e tr ap t o th e so ’ pipe

Fro . 458 .

(2) th e trap, whi ch of course m ay be of a n shape or m ake ,
a n d whi ch I have sa id suffici e n t about in aps . B y th e side
of th e so il-pipe are fixed th e sm a lle r pipe s, tha t can on ly

n egle cte d, I on ly kn ow on e out of th e m an y doze ns of
close t-ma ke rs w h o m ake a va lve -close t for juve n il e s—viz . ,

Wa rn e r a n d Son s . Fig . 456 ill ustra te s by plan t h e m e thod
offixin g t h e tr a s for twin -close ts, and also t h e tr imm in g
of joists, &c . n close ts havin g ple n ty of room

,
th e tra

m ay be fixed a t equal distan ce s fr om t h e side wa lls , E
but whe re th e close t is n a rrow

,
th e sm a ll close t should be

on th e le ft-han d side a n d n e ar e r t o t h e wa ll ; the n th e
la r

i
e close t-tr ap m ay be fix ed th e sam e dista n ce from th e

b a c of th e br i ckw ork, a s fr om E to A . T h e traps are

tr imm e d in m uch about t h e sam e m an n e r a s in Fi g . 455,
exce ptin g th e e n d of th e be ar e r

,
P

,
Fig . 4 56

,
whi ch I have

shown run in to t h e br ickwork
, and is n ow in t h e w ay of

fixin g other pipe s up th e chase , but whi ch m a y be
supported by an othe r sha llow trimm e r , Q, so fixed tha t i t
doe s n o t com e in t h e w ay of th e un de r -side of th e soil
pi
g
e

l

,
&c .

'

g . 4 57 illustr a te s th e pipe s passin g through th e wa ll
a s a t S

,
i t a lso shows th e pipe fix ed on th e right han d side ,



https://www.forgottenbooks.com/join


192

whi ch is n o t un fre que n tly th e case , th e close t is cram pe d
up for ro om ; but this e vil do e s n o t re st he re . The r e is a still
m or e va lid r e a son fo r ke epin g th e close t tr ap t o i t s r ight
po si ti on ,

v iz . whe n th e close t se a t is t oo fa r out from th e

bri ckwork, th e flu as shown a t Y, wil l be fixe d o r m ade
t o le a n too fa r ba oli, a n d so be of li ttle or n o use for on e of

i t s in te n ded purpose s—tha t is, for re stin g th e ba ck aga in st
,

a m ost de sir able an d e xce edi n gly use ful r e st, e spe cia lly for
in va li ds . Un de r the se circum sta n ce s i t wi l l be foun d be st

,

if n o t n e ce ssa ry, t o ke e p th e fron t of t h e basin s, whe the r
for pan or va lve close ts, a t as n e ar ly a s possible on e di s

ta n ce . This should n e ver exce ed 23 in . , an d, for m y pa r t,
should n o t be m or e than 22in . , as shown in Fi gs . 462 an d

463 . T h e la tte r r epre se n ts th e tr ap for a an close t fixed
12§in an d Fi g . 462, th e tr ap for a valve 0ose t fixe d 14in .

away from t h e back bri ckwork . T h e shape s of th e basin s
a re a lso shown a t D

,
D , G , e tc .

In th e e ve n t of i t be in g n e ce ssa ry t o fix a valve close t
ove r a trap tha t or igin ally h ad be e n fixed for a pan close t,
i t wi ll be foun d tha t th e fron t of th e basin wil l on ly r e ach
t o th e lin e C, Fi g . 4 63 but shoul d

, on th e o the r han d, t h e
ca se be vice ve r sa , o r in o the r words th e re ve rse , t h e fron t
ofth e basin would r e ach t o th e lin e Q, Fi g . 4 62 , un le ss
t h e basin for a val ve close t be of a l a rg e r size a nd th e basin
for t h e pan close t of an equal slope and ofsm al le r si z e . This
kin d ofbasin ca n a t an y tim e be obtain ed .

T h e plum be r , be h e w h o h e m ay, ha vin g de cided th e
kin d of appa r a tus i t i s m ost advisable t o adopt

,
m ust fir st

Fro . 463 .

pr oce ed to th e fixin g ofth e tr ap . Th is be in g so, I must ask
you t o a ssum e Fi g . 4 61 to be t h e close t, e xa ctly like th e on e
t ha t h as t o be fi xed, an d l e t Fig . 457 be th e pla n . T h e

Fro . 464

ele va tion of Fi g .

.

461 th e fa ll a nd th e outgo
pipe S P

, a nd Fi g . 457 th e distan ce be twe e n th e dip

SOIL P IP E A ND T R AP FIXIN G .

an d th e so il pipe . I have he r e shown th e pla n
a) -tr ap a n d a n e le va tion of a U -tr ap if an e le v
an (l l -t rapis r equir ed, se e Fig . 465 ; and a plan of

will be se e n a t Fi g . 455 .

Fixi‘h g Tr a ps .

N ow having fix ed upon th e

back a nd side wa ll, le t th e tr ap be t r imm fi in to i ts pla ce a s
show n a t Fi g . 464 . Thi s is don e by th e ca rpe n te r . If th e

trap be a half (0, as shown a t A B
,
Fi g . 465, g e t t h e

carpe n ter to n ail a pie ce ofboard , say 9 ”wide , a s a t 10a n d

Fro . 465 .

Fro . 466

a 9in . joist t o work be twee n a s from th e floor lin e R P , Fi g .

467 , to t h e ce ilin g li n e Q, so tha t the re can b e a t le a st four
in ches fa ll in t h e shor t l e n be twe e n I an d C, Fig . 468 ,

without t h e outle t be in g b e ow th e ce ilin g, as shown a t 23 .

[A lso se e 4 in Fig . 464 a n d Fi g .

The se di sta n ce s be in g a r r a n ge d, proce e d t o m a rk them
on th e floo r or be n ch, as a t Fi gs . 467 a nd 468, in th e follow

1 1 a cr oss th e bottom of th e be ar e rs or tr imm e rs ofth e tr ap .

ke e p i t u whi lst you ar e takin g your
‘

m e a sur e

m e n ts
,
&c . I spe of this sim ply because the r e ar e n o

flan ge s t o suppor t th i s t rap . N ow ,
h a vin g t h e trap pro ly

tr imm e d
,
pro ce e d wi th a lath, or str a ightedge , or to

tak e th e di stan ce fr om t h e ce n tr e of t h e tr ap dip to t h e ba ck
of th e br ickwork

,
a llowin g for th e so il-pipe n o t goin g qui te

ba ck in t h e corn e r be hi n d th e so il-pipe a t B ,
Fig . 463 , &c .

T h e m ost ach isa ble pla n i s t o t ake a sh or t leng th of th e soil
pipe a nd place i t in th e a n gle ; th en take t h e di stan ce fr om
t h e fr on t of t h e pi a s a t J , Fi g . 466, t o th e ce n tr e of th e

t r a (say this is 2 6in ) . N ext is t h e fa ll ; for this r e fe r
t o 464 a s a ge n e ra l rule i t wil l be foun d tha t the re is
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C E IL IN G L I N E

FIG . 467.

but ifon ly a 7in . joist, th e ce i lin g-lin e must be on ly 7in .,

so on in propo rtion . N ow ,
wi th th e squa r e , str ike th e

5
,
6, whi ch must be squar e to th e floor -li n e ,

Fro . 468 .

justified in assum in g tha t th e wa lls
tho roug hly pe rpe n di cular and th e floors hor izon ta l ; hen ce ,
th e re ason for t h e back-lin e be in g squar e t o th e floor -lin e .

N ow
, assum e t h e soil-pipe to be a 4 in . pipe , gin . thick ;

str ike th e pipe -li n e 7 , 8 , fi in . away fr om t h e lin e 5, 6, and
par a lle l t o i t . This don e , you ha ve th e floo r and ce ilin g
lin e s, as a lso th e so il -pipe lin e s .

N e xt upon t h e floo r lin e , se t ba ck th e di stan ce from th e
cen tre of th e dip to t h e fr on t of th e so il pipe , whe n th e so il
pi e and dip a r e m e asur e d in a leve l lin e wi th th e floor lin e ,
w '

ch I have a lr e ady sai d is 2ft . 6in .
,
as fr om A to J , Fi gs .

4 64 an d 466 ; the n m a rk 2}in . e ach side of th e po in t A ,
Fig . 468

, as a t 9
,
1 2 this wi ll be for t h e dip lin e s, 9, 10,

l l , 1 2 ; draw the se lin e s pa r a lle l t o t h e wa ll or soil pipe
li n e s a nd squa r e t o t h e floor l in e s .

L e t m e in sti l in to your m in d th e n e ce ssity of thoroughl y
unde rstan din g wha t is m e an t by fixin g your trap, th e l in .

o r so out of t h e ce n tr e for n arr ow close ts . Fi g . 4 66 ill us

tr a te s th e trap fixed on t h e wr on g side , and is
l ft . 7in . on t h e r ight han d side , an d l ft . 5in .

the re fore t h e di sh ofth e pull is in th e w ay of th e flap ra il,
and just th e re ve r se ofwha t is requir ed . [Se e Fig .

Fix in g t h e T r a ps .

T ake th e tr ap a n d l ay i ts top e dge upon th e floor lin e , as
i llust ra te d a t Q Y, Figs . 469 and 470. B e assur ed tha t th e
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FIG . 469 .

I t o . 470.

26, Fi g . 470, do l ikewise ; th en wi th a saw he ld pe rfe ctly
upr ight (a lon g an e l saw th e le ad pipe through,
an d true to th e e s L K T his w i ll b e th e exact

3 , 4 , 9in .

9in . joist) ,

t op ch e e k lie s leve l , whi ch ma y be adjust ed by pla cin g a

pi e ce ofl in . or }in .boa rd R ,Fi 470,un de r th e t rap, summe n t
t o a llow for t h e flan ge 18 ; t o be qui te ce r tain tha t
you h ave th e exact len gth for th e outgo , pla ce th e he e l of a
sm a ll squar e W K

, Fi g . 469, upon th e dip-lin e , a nd adjust
th e dip of th e trap to th e blade of th e squa r e . This don e ,

§
m m ay be qui te posi tive tha t your le n g ths ar e accura te .

e xt , wi th a blacklead pe n cil (se e V,
19 , Fi 470) he ld

plum b with th e band of th e tr ap, m ark roun d e outgo as

show n . T h e outgo of a l l traps shoul d b e str a ight
,
a s a t

20and 21 , Fi 469 . N ow take th e trap away, andwi th th e
st ra ighte dge e ld to th e stra ight pa r t of th e li n e m arked,
dr aw t h e lin e K L thi s is your cuttin g lin e for th e shor t
le n gth of pipe B ,

Fi 469 , K L , Fi g . 468
, OU TL ET

L IN E , Fi g . 467 , 464 , Q , Fig . 465, &c. , thi s don e dr aw
t h e pipe lin e s 1 3 , 14 , 15, 16, Fi g 468 , ca re be in g tak en
to g e t th e prope r po in ts for th e outle t of th e trap as a t Q I.

Of course th e pom ts 23 an d 24 , Fi g . 469
,
m ust be taken

from th e m e e tin g po in t of th e ce ilin g lin e wi th t h e pipe
li n e ,—tha t is, in ca se s whe re on w i sh to have a ll th e fa ll
you can g e t , but thi s is n o t w ays wan te d . P e rhaps ha lf
this fa ll will a n swe r , as shown a t Fi g . 461 , an d a t 4 , Fi g .

465 . N ow havin g the se lin e s 1 3 , 14 , 15, 1 6, Fi g . 4 68, l ay
th e pipe as shown by t h e do tte d lin e s '

25 a nd 26 and 23

an d 24 , Fi g . 4 68 , upon t h e li n e s, usin g th e squar e a s you

did with th e dip pipe ; or if i t is a ben d, a s a t 21 , 24, 25,



ta ck i t on ,
tha t is, whe n layin g down a s a t Fi g . 470.

th e pipe S, Fi g . 4 64 or 4 69, to com e up to a t ru roun d
hole a nd face l in e for th e bra n ch pipe to e n te r , l e t th e le ad
proj ect g of a n in ch past th e face

.

to r e ce ive th e bra n ch
plpe as a t 30, a nd th e secti on 3 1 , Fi g . 469

.

par t of th is work.

Ha
vin g e ve rythin g so iled, lay th e trap down i n i ts place

as be fore upo n th e floo r lin e , an d al so th e out

fitte d ; the n ma rk t h e trap for sha vin g, sha ve i t for a U

tr ap, par tly as you would for a flan ge jo in t ; if for a n

m-tr ap, a s you w oul d for a roun d jom t , and a ga i n lay i t

down . N e xt, wi th a ladle ha lf-ful l ofsolde r , ta ck th e tr ap
to t h e outgo pipe , so as t o fi x i t toge the r . T h e ta ckin g is
don e by sim ply splashin g on sufficie n t solde r t o t n t h e
jo in t in plac e s as shown a t 1 a nd 2 1 , Fi g . 47 1 , le avi n g just
suffici e n t solde r to ke e p t h e work toge the r . P i ck th e whole
up, and fix i t on i ts e n d in a posi tion som e thin g h k e th e
illustr a tion ,

Fi g . 4 71 . Afte r th e join t is w ipe d as a t B ,

Fi g . 464 , l ay i t down aga in upon your lin e s, an d tack th e

br an ch join t 23 , 24 ,Fi g . 4 69, when pe rfe ctly squar e ; and be
ca r e ful to block th e ipe s up to a le ve l wi th th e tr ap outgo ,
as show n a t B ,

&c . ,

'

g . 470; then pick up th e tr ap , outgo

Fro . 471 .

pipe , an d so il pipe in such a m an n e r tha t th e so il pipe 8 w i ll
l ie upon i t s back, as shown a t P 6 , Fi g . 464 . This posi
tion m ay b e vi ewed by sightin g ve rtica lly with th e ar row,

a n d a lon g t h e a r row a t 3 6, 3 7 , Fig . 464 . Wh e n th e jo in t
i s m ade

,
if n o t a lre ady don e , so lde r on your ta cks for sup

por tin g th e soil pipe the n fix i t in i t s lac e .

Fi g . 465 is an ill ust ra tion showin g e sam e m e thod for
fixin g t h e ha lf cn-tr ap . T h e li n e s are a ll th e sam e , e xce ptin g
t h e outgo Q K,

whi ch m ust be struck str ai ght a cr oss th e

t h e outgo an d th e outle t pipe . C ut to t h e lin e Q K a s

be fore thi s join t m ay b e m ade un de rhan ded o r upr ight.
.

A fte r wha t h a s be e n de scr ibe d, t h e lin e s sui table for a nykind ofpipe w ork m a y be e asily ar r ived a t
,
an d th e m a in

thi n g is to be car e ful about your m e a sur em e n ts an d po in ts .

Of'b urse , ifyour h a lf ar tr ap is a 4in . an d h a s a 2ih . dip you,
m ust (if on ly 9in . jo ist) br in g th e outgo a li ttle h e r up,
and fix i t say i in . be low th e ce i l in g j oist ; the la e r w ill

you ha ve
tt om and t op.

o -Tra ps in som e P la c e s m ust a bove a l l o t h e rs

b e us e d .

Fix ing T r a ps a nd So il P ipe s .

In som e ca se s you will fin d i t n ecessary t o fi x a soil
pipe a tr ap sui table for close ts ha ving traps a s

shown a t J , Fig . 575 , whe re t h e ipe is show n bran che d
in to th e so il pipe ; a t o the r tim e s 0 y a short l en g th w il l be
r equi re d t o be fixe d as a t L R ,

Fi g . 576 this is sui table for
a close t whe re le ad so il pipe s can n o t be use d, pe rhaps from a

m on e ta ry po in t of .
vi ew,

&c . B ut thi s n ee ds n o fur the r
comm e n t . We w i ll n ow r oce ed wi th our so il pipe fixin g
with tr aps. H a vin g e xp in e d t h e m e thod of fittin g t h e
tr ap upo n th e so il pipe s, i t will be tim e to proce e d wi th
th e fixin g.

Suppose i t is r equi red to fix a. close t tr ap on th e first

It very fr eque n tly happe ns tha t whe n close ts are fixe d in
such iso la te d posi ti on s th a t n oprovisi on ism adefor oe -

n t i la t ion .

Whe re this is th e ca se gr e a t ca r e must b e take n tha t a good
O -tra p is fixed a n d m ade in such a m an n e r tha t i t i s im
po ssible t o siphon i t out . In a l l such case s t h e trap must
be m ade accordin g t o m y fir st m e thod of m akin g O -tr aps ,
i . e . , s

tr ike t h e che e k out as shown , but m ake th e ba nd a t le ast
h a lfas;w ide ag a in as th e dip thus , suppo se th e dip to ,

be 4in .

you must m ake t h e ba n d 6in . ,
as t h e r e ason why 0 a n d

o the r tr aps siphon out is be cause th e body is t oo n a rrow
tha t is, whe r e th e ban d is on ly th e width of th e dip. T h e

con se que n ce is, tha t a ll t h e wa te r is drive n out of t h e trap
to al l ow th e a ir t o pa ss, a n d the n thi s wa te r is urged on

wa rd fr om t h e dip to w ar ds th e outgo . N .B .
—It is very

se ldom tha t any m ore wa te r can be siphon ed out ofa U -tr ap
than is con tai n e d wi thin t h e dip itse lf the refor e , when t h e
t ra is wide r than t h e dip, it is pr opor t ion a te ly m ore

cult t o lowe r th e wa te r be lo w th e dip an d

if
, on t h e o the r ha n d, th e tr ap i s ma de propo rtiona te ly
lon ge r , th e a cti on wi ll b e pre tty much t h e sam e , an d it m ay

b e con side re d a lm ost an im po ssibili ty t o siphon i t out . B ut

whi le , by th i s system ofm akin g t h e U -tr ap, you,
to a gre a t

e xte n t, ove r com e t h e e vi l of n on -ve n tila tion , you m e e t
wi th a n othe r se rious diffi cul ty—n am e ly, tha t traps so m ade
ar e n o t e asy

-cle an sin g t o t h e e xte n t the y should be ; but ,
n e ve r the le ss, i t is th e be st m e thod to adopt un de r th e cir
cum s tan ce s. T h e on ly o the r thin g to be don e is t o ha ve an
ample supply ofwa te r to sui t th e cir cum sta n ce a n d to pro
pe r ly cle an se them thoroughly e ve ry tim e the re is occasion
t o take th e close ts up,

a nd in de e d i t would b e advisable
for plum be r s to m ake thi s a standi n g rule —n eve r to re fix

a W . C . without cle an sin g t h e tr ap .

A m an tha t can n ot fix a close t whi ch sha ll b e thoroughly
soun d, stinkl e ss, a n d siphon proof, whe the r i t b e of th e

va lve kin d or simple hoppe r wi thout ve n ti la tion , is n o

plum be r . T h e ven til a tin g is e spe cial lyfor th e pro te cti on of

th e m a te r ia ls used, an d for allowin g tr aps t o be used whi ch
ar e of a sma lle r kin d, a n d whi ch a r e n o t proo f aga inst
siphon a ge . A ca se h as just com e un de r m y n otice whe re
se ve ra l close ts a r e re quir ed to be fitte d up for 1 2 m on ths or
about ; i t is im po ssible t o take a ve n t pipe above th e close t ;
is this a ny r e a son why a close t sha ll n o t be fixed t empor a r i ty,
or for th e occa sion
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C ,
&c . ,

and is con tinua lly be in g con veyed in to th e
whi ch stin k oft e

lp1
ca

re

u

z
e s tior

x

t

:l
t

h‘
r

il
oa t s or di phthe r ia .

A ll th i s m a be e a si ly t e by o ow in g t h e t ra

pipe s t o e n

y
t
r

e r th e he ad, a s a t L
,
Fig . 4 72 . L e t th e

pgh
c

-

l

t rapped ove rflow pipe s be kept fi ve o r six fe e t away from
th e m outh of t h e head, but m ade to disch a rge plum b ove r
t h e sam e , as sho w n . The n , should a ny un plea sa n t efi luvia
arise , i t is a thousan d cha n ce s t o on e but th a t i t wil l be com e

oxidized, or be carr ied cle a r away, an d th e whole ar ra n ge
m en t w ill be be tte r . Som e pe ople re comm e n d flaps ove r t h e
e n ds of the ir ove rflow pipe s. I do n o t

, for the y ofte n be
com e se t fast just a t t h e tim e they ar e wan te d t o a ct

,

m or e y in t h e win te r . T h e a bove di agram s a n d

de scripti on s will ill ustra te e ve rythi n g tha t is r equir e d t o b e
don e , so far as r e gards discon n e cti o n in sa n i tar y plum bin g

,

but ve n ti la ti on ofclose t tr aps ye t r em a in s t o b e e xplain e d .

Ve nt ila t io n of Close t Tr a ps .

th e sam e size a s th e so il pipe

Fro . 475.

itse lf. Th ey should be fixed a s sh ow n a t R ,
Fig . 475, and

H,
a , f, Fig . 4 76, an d ca rr i ed by a se para te p

fip
s above t h e

highestW . C . , &c . , or a s shown a t 25 or 27 ,
'

g . 3 39. Of

Fro. 476.

t h e o the r to sa ve car rying u separa te pipe s, but on n o con
side ra tion should th e pipe Fig . 4 76, be bran che d in to t h e
Soil pipe Q, Fi g .

.

4 75, be low a bran ch in le t from an othe r
close t , or housem a i d ’

s slop close t.

U n sa n it a ry P ipe A r r a ng e m e nt s.

In di agram Fi g . 477, m ay be se e n a li tt le of bad or un
T h e sc i l pipe s ar e m ade t o pass
th e ci st e rn

, a s shown a t and

Fro . 477

Fro . 478 .
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fin ishe s w i th th e trum pe t m outh waste T, an d ofte n acts as

a flue t o con vey th e sti nks from th e dr ain in to th e ciste rn .

Suppose B ,
Fi g . 4 75, t o be con n e cte d to t h e wa ste pi pe , S,

Fig . 477 [se e Fig . whi ch is ofte n to be foun d
.

Whe n
you com e across such work, th e be st thing t o do w i th i t is

t o cut i t off a t R ,
Fi g . 4 75, a nd turn i t in to som e o the r

cour se .
The n i t is a hundr e d t o on e if e ve r a lte r ed . M an y

un san i ta ry pe ople for th e sake of che apn e ss wil l have a disc
of le ad so lde re d over th e top ofwaste pipe , spoil in g ve n ti la
ti on , an d use th e waste pipe for cle an sin g out t h e ciste rn
onl y. Whe n the se wa ste o r ove rflow pipe s a r e cut off a n d

made to di scha rge ove r a sin k, take ca r e tha t t h e sink pipe
a nd g r a t ing a r e large e n ough to ca rry off a ll th e wa te r th e
waste pipe will de li ve r . T o pa rtiall y r epe at th e above
words , a nd to draw th e plum be r ’

s pa rt icula r a tte n ti on , I
spe ak of this , be cause i t h as be com e a lm ost a ge n e ral thin g
to fi nd plum be r s disconn e ctin g Wa ste pipe s, a nd turn in g or

fixi n g them ove r sin ks, so tha t on th e pullin g out of a wa ste
pipe , th e sink be com e s fil le d up, and so inun da te s t h e whole
of th e floors be low . [N ot ice , a l l such waste pipe s should b e
tr apped, othe r w ise the y a ct a s fin e s to ca r ry th e st ink from

th e sin k dir ect in to th e ciste rn , a ve ry comm on occurre n ce

in cottage pr ope r ty, a n d n o t un comm on in large r house s ;
the re fore tr ap or take th e e n ds t o an othe r pla ce , such a s in to
th e a r e a , &c .]
It ofte n happe n s tha t a trap h as to’

be con n e c ted dire ct
to th e so il pipe , a s a t F J , Fig . 4 78 whe n such is th e ca se

,

an d O -traps ar e to b e use d, th e tr ap should b e m ade wi th
t he side s, top, a n d ban d len gthe n e d, an d th e outle t worke d
r ound, a s those shown a t F

,
Fi g . 478 . O r

,
if ha lf (n- tr aps

a r e used, the y should b e ma de lon ge r . In fact, whe n I use
this ki n d of tr ap, I a lways m ake them up, a n d wi th lon g
outgoe s sui table for th e work, which ge n e ra lly sa ve s on e

Join t.

C o n e O ut le t s .

I have often h ad to fix close t tr aps
,
both 0 and m,

whe r e ,
ason of e xpe n se , &c . , th e trap ve n ti la tin g
obj ected t o , a n d whe re on ly a s

478, and Z, Fi g . 479, h a s up t o th e

Whe re such is th e ca se , m ake th e outg o X, Fi g . 479,
and fla tte n i ts la rge st e nd to fit th e stack pipe .

can m ake i t have a s much r ise as you lik e , as shown
by t h e dotted lin e s. Such a pipe will ve n ti la te your tr ap,
an d often be t ter than by put tin g i n a sm a ll or 2-in . se par a te

WAST E P IP ES AND VEN T IL A T ION .

pipe , but n eve r fix such pipe s be low an o the r close t, or th e
t op close t sewe r age wi ll te n d to run

‘

in to th e con e of th e
lowe st close t pipe .

R a pid Flus h ing o f So i l P ipe s a nd Dr a ins .

Whe n m akin g provision for rapid flushin g sui table for
so il pipe s or drains, I use , whe r e possible , a 6in . wa she r
lug solde re d in to t h e bo ttom of t h e ciste rn

, as shown a t S,Fig . 480, and I take car e to have a t le ast 2ft . of6in . pipe to
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C um mi ng , in th e ye ar 1775 . Thi s close t shown in hi s

spe cifica tion of L e tte rs P a te n t h as a slide va lve be low .

A fte r this com e s P r osse r , in th e yea r 1777 . He use d floa t
ba ll s to re a te t h e wa te r , an dh e sa 8 in h is specifica ti on
Wh en e basin is emp the se ac t a n d cause th e

wa te r t o flow in to i t .

”
e re i t is ce rta in tha t a val ve

must have be e n use d (but this close t is som e thin g like a
L a tr in e , se e Fig . 495) so as to hold th e wa te r wi thin t h e
close t basin , othe r w ise wha t w as th e use of th e floa t ba lls.
The n in 1778 com e s B ram ah . He in tr oduced a close t
havin g t w o va lve s, on e to r e gula te and con trol th e wa te r
to th e basin ,

th e o the r t o take i t away . T h e close t as m ade
by B ram ah is t o be se e n a t Y,

Fi g . 565 . It h as a groun d
in 4 in . outle t va lve , wooden fr am e , and good le ad box , a nd

'

is fa r supe rior t o m an y of those m a de by firm s profe ssin g
t o b e th e acm e Sa n i ta ry En gin e e rs of th e pr e se n t a g e .

T h e n e xt is U nde rh ay, w h o m ade th e bo ttom va lve to
shut on an in d ia -rubbe r se a tin g, th e ide a be in g t o r e duce
t h e cost an d t h e chan ce s of le akage shoul d gr it g e t un de r
th e valve . He also in troduced a ve ry sim ple a ir be llows
re gula to r , se e Fi g . 266 a t P , an d afte r this th e oi l re gula to r ,
se e P

, Fi g . 262 . The r e a re som e fe w poin ts whi ch you
should take pa r ti cular n otice of whe n se le ctin g va lve
close ts. Fir st is t h e box ,

whi ch should b e of le a d. Take
n o tice tha t a ll t h e in te rn a l pa rts of va lve close ts shoul d be
m ade of in corrodible m a te ria l . T o be gi n with th e

exam in a tion of th e close t prope rly, sta rt a t t h e box . This
should n ot un de r any circum sta n ce s b e m ade of i ron , e ve n
though i t be e n am e lle d, for t h e sirnpl e r e a so n tha t i t shoul d
be on ly la rge e n ough to al low th e va lve t o work ; a n d if

m ade of iron , th e m a te ria l n a tur a lly cor rode s a nd filth
ha n gs about, a nd if e n am e lled i t co rr ode s a nd chips off in

large sca le s, thus ofte n caus in g t h e va lve to g e t out of orde r ,
to say n othin g about t h e filthy con diti on to which i t ve ry
soon m ust be com e . Se condl y, th e ove rflow pipe a nd tr ap
is of t h e gr e a te st impor tan ce ,ge 8pe cia l ly sin ce bubble san i
t a r i an s ofte n a r e your m aste rs in spe cifyin g those thi n gs
they kn ow n oth i n g about pr actica lly ; ofte n r ecomm e ndi n g
such thi n gs as ir on close ts a n d close t boxe s wi th slopped
out ove rflo w tr aps m ade to t h e ve ry wor st -shape , e t the y
c lutte r about like he ns with chi cke n s . If

‘

th e fi n a good
shape d n on -siphon i n g se lf-cle a nsing D-Tr ap xed be low a

va lve close t ,: t h e pla ce tha t such a trap shoul d be fixed,
they would soon e r di e than such an a rti cle , and

P a t e n t Va lve Clo s e t B ox , w it h un syph o n a b le
o ve rflo w t r a p com b in e d .

Fm . 484 .

in var iably recomm end, and ofte n in sist
,
tha t t h e worst of

al l tr aps n am e ly th e ha lf 8 , and ofte n by them ca lled a

P fhpp (th e r e sult of ign oran ce ) sha ll be fixe d, and whe n
thi s i s th e case th e mom e n ta of wa te r often lea ve s th e tr ap

pipe ca n de liver .

C L OSET S.

un se a led, wh e n on have t o re ly upon th e ove rflow trap to
th e close t, a nd w

'

oh if of a s h on shape must
, owin g towh a t h as take n place , be suck out , a n d th e con seque n ce

is tha t n e ithe r trap is of a ny use . This is we ll-kn own ,

a n d lhundr eds of close t m ake rs have tr i ed a l l sor ts of
dodge s t o r em edy this e vil ; som e usin g va lve s a nd floa tin g
bal l s, othe rs apply we epin g ipe s, which whe n th e supplyhappe n s t o be shut off (an this is t h e fa ta l m om e n t) i s
n othi n g m or e than a sn ar e . Som e fi rm s par tia lly form th e
trap in th e basin , whi ch is fa r worse . T h e tr ap to a

va lve close t box should be un sypkona ble and easy clea ni n g,
and sufi cim t ly la rg e

-to take aw ay as much w a ter as t h e supply
Such a valve close t box a n d tr a with

overflow pipe , is t o be se e n a t Fi g . 484 . It will se e n

fr om t h e dia gr am tha t th e t ra is form ed in t h e e nd of th e
le ad box , and th e par ti tion or ph r agm isfla t , a nd holds
m ore wa te r tha n th e in le t pipe , conseque n tly it a llows of
a ll th e wa te r be in g sucked from this par t of th e pipe , and
which admi ts a t th e sam e tim e of a gr e a t scour in g acti on
but whe n t h e syph on a g e i s ove r , th e wa te r in this tr ap

of th e box fa lls back, and e ffe ctua lly se a ls th e in le t
Of course this tr ap islfi tt ed to iron boxes but

FIG . 485.

485 il lustr a te s a comm on va lve close t wi th iron box
T ra for th e ove rflow pipe ; i t al so shows a we e pin g

pipe fr om t e supply a rm t o th e ove rflow trap to supplywa te r afte r t h e t r ap h a s be e n syphon ed out , but this a t

tim e s, as a m a tte r of fa ct, is a n othe r fa lla cy
,
for wha t is

th e use of this pipe whe n th e wa te r supply is shut off
and this is t h e ve ry m om e n t tha t t h e da n ge r a r i se s, the re
be in g n o wa te r for thcom i n g to coun te ract th e b ad e ffe ct
a lways produced with such traps whe n fix ed be low or t o

va lve close ts.

Som e m a ke rs fix th e ove rflow pipe on th e wron g side of
th e close t box ,

as show n a t 3 2, 34 , 35 , Fig . 628 ; th e e ffe ct
of thi s is tha t whe n th e large va lve ope n s i t shoo ts a li ttle
wa te r in to t h e ove rflow trap, a t t h e sam e tim e solid m a tter
is in j e cte d a nd qui ckly choke s th e tr a
Havin g e xplai n ed th e n e ce ssi ty or se le ctin g a valve

close t whose ove rflow traps wi ll r e sist a l l possibility of

s h on a g e thr ough e ve ry sour ce , a swe ll a s be in g th oroug ly
se -cle an sin g, the re still r em ai n i tems for consi de ra tion .

Am on gst t h e forem ost of the se is to try t h e stabili ty an d
soun dn e ss of th e lock ; for this put your fin ge rs upon th e
t op pa r t of t h e va lve , an d try, wi th som e force , to push i t
down , a nd if ou ca n do so i t i s n o t soun d . P an close ts
ar e a lso te stedin this m a n n er .



C L OSET S.
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t h e outle t va lve by pul lin g up th e han dle to se e if i t

ope n s full w ay ; drop th e han dle , a nd n oti ce w h e t h e r ut
han gs up or don ’ t shut prope r l down , if ei the r di sca rd

'

i t .

N ow look for th e stabili ty of e bra ss work, an d e xam i n e
This m ay appe a r a good thick b i t ofbrass work,

Fm . 4 86 .

i t m ay b e as thin a s pa pe r ; put your fin ge rs
your ey e m ay have be e n de ce ived, but your fin ge rs
oon de te ct whe the r i t is a sham thi ck di sh or n o t .

di r e ct from t h e ba ck an d in to a flush r im . With this a rm

the r e is n o stop re quire d to spli t t h e stre am ,
but i nflush rim s

havin g th e a rm s com in g in sideways, the r e i s th e obj e ction
able stop. N oti ce th e hole s in th e ove rflow

.

a n d t h e si ze
of t h e ove rflow i tse lf ; t h e hole s shoul d twi ce equa l t h e
bor e of th e tr ap or ove rflow pipe . N ow exam m e t h e

box
,
se e Fig . 628 a t 26 ; i t should b e le ad , se e page 200.

Exam i n e t h e collar , Fi g . 628 a t 19 . This should be ofbra ss,
but you m ay fi n d i t ir on ,

a n d m ade t o . sa ve expe n se ;
though thi s close t m ay have qui te a s good w orkm a nslup

in i t as on e with a br ass collar , ce r ta in ly i t i s n ot

80n

R e pa i r ing Va lv e Clo se t s .

T o r epair th e bo ttom va lve of a valve close t, first un ti e th e
putty jo in t a t 3 6

,
Fi g 484 , a n d un scr ew th e se a tin g pla te a t

&c . ; take th e se a tin g a n d va lve offt h e box an dput in a

n ew rubbe r r in g th e same th ickne ss thi s r in g m ay be h ad

fr om a ny close t m ake r , or pe rhaps i t w i ll sui t you be tte r to
l e t h im put t h e r in g on . Whe n r e fi x in g t h e va lve se e tha t you
m ake th e r ed le ad join t pe rfe ctly soun d

,
we ll put t

y
in g

r ound th e axl e . M ost L on don plum be rs take th e c ose t
a nd va lve box up, an d se n d t h e l ot away for re pairs

,
but

thi s wil l n ot a lways sui t th e coun tr y workm a n .

JEN N IN G S’
C L OSETS.

S e lf-Clo s in g Va lv e Clo se t s .

Fi g . 487 illustr a te s a va lve close t, whi ch a fte r th e handle
h a s be e n he ld up for a give n tim e

,
close s of i t s ow n

Thi s is don e by r e a son of the re be in a is to n a n d c lin de r
a ttached to th e le ve r a s shown a t E IN G S. is th e
cyl in de r whe re in th e slack fittin g piston works in a sui t
able fluid, an d in a sim i lar m an n e r t o th e waste pre ven ti

ngva lve s shown a t D B ,
Fi g . 63 7 , but with cyli n de r a tt ach

t o th e leve r of th e close t ; or in ste a d of a sla ck fittin g piston ,

a sucker pla te or disc sim il a r to those shown a t Fig . 620
an d Fi g . 6 1 9 m ay be emplo ed ; or thi s m a be a ccomplished

ways . I be li e ve m . R oss, of la sg ow , w h o h a s

out m an y use ful in ve n tion s r e la tin g to wa te r suppl
first t o apply a se lf-closin g va lve t o th e leve r of tile

Fm . 487 .

va lve close t . A t any r a te I saw h im a g o, and

h e told m e h e w a s t h e first to do so .

J e n n in g s
’ Clo s e t a nd T r a p in O n e P ie c e .

The se close ts a re v e la rge ly use d a l l ove r th e world
,
and

e xce lle n t close ts . g . 488 is a sec tiona l view showin g

Fro . 488 .

th e outle t va lve X
,
al so th e tr ap ,

above th e floor ; i t a lso
shows th e ba l l trap on th e ove rflow just above t h e
valve X . T h e wa te r supply t o t h e close t m a be worke d
by wha t is kn own a s Je n n in gs’ Hydro sta ti c v ve workin g
w ith a floa t

,
or by h is r e gul a tin g va lve Fig . 534 or 537, or

wi th cr an ks and wire s, e t c .



t h e va lve se a tin g, t h e dish pla te , a n d pull . It can be seen

tha t he r e i s a lso t h e ove rflow a ttached to t h e pull a s 111
J
e nn in s

’

,
but t h e t r a he re form ed is like in pr inciple t o

J e n n ingsimproved self cle a n sin g b e ll tr ap [se e Fi g . 299

Sm e a
t
on h as m a n y m e thods of supplyi n g th e close t W i t

wa te r to sui t c ir cum stan ce s ; som e tim e s on t h e
.ba l l va lve

cipl e ,
whil st a t othe r tim e s i t i s worke d w i th cranks

Wir e s . I should pr e fe r these Je nm n g s
’
an d Sm e a ton s

Fm . 489.

Fm . 490.

B A SIN .

Fm . 491

close ts if th e han dle par t we re no t so roomy, as I fi nd tha t
this par t becom e s fouled .

P a n Clo s e t s . .

This cla ss of close t is ve ry m uch in use about L on don ,

an d, in fa ct, a l l ove r En gla n d. Fi g . 490 illustr a te s th e
r egula tor pa n close t . On th e le ft ha n d side of Fig . 491 is

an ill ust r a tion of this close t w i th a fla t pla te fo r han dle .

On th e r i g ht han d side is t o be se e n this close t wi th sun k
dish a n d 1111 , i t a ls o illustr a te s th e top pla te ha vin g a sa fe
r oun d i t o r beddi n g th e bas in in to .

[For se ctio n of th e P a n Close t
,
se e Fi g . 264 and

B a n n e r h as in ve n ted , they, in my opin i on ,
ar e t o be con

demn ed, but a s I kn ow m an y of th e cr aft wil l fix the se
c
l
ose
t
s, an d m or e ove r , m an y archi te cts do spe cify them , i t

is m y
duty t o spe ak of them w ithout pre judice . Fi g . 490

is th e r e
gula tor close t . T h e ba sin is sim ply be dde d on

th e top of th e con ta in e r , an d when doin g so care m ust be
take n tha t i t is be dded w a t

gg
roof, and th e bottom par t of

th e basin must be fixe d ce n w ith th e coppe r pan , and in

such a ma n n e r tha t i t wi ll n ot touch . Som e tim e s you

find a spr e ade r se n t th e basin ,
a n d whi ch

W i ll have to fix . Whe n thi s is t h e case simply hold
spr e a

de r ce n tr a l ove r th e supply hole , an d up a ga in st th e
run ,

the n with a r oun d po in te d br ad awl scr ibe th e ba ck
par t of t h e spr e ad e r through th e screw hole s in th e ba sin ,

a fte r which w i th t h e ta n g of a fi l e , &c . , bo r e t h e hole s to
t h e size of your fixin g n uts a n d bolts ; the n cut a i ee e

of le a ther
.

l in . thi ckn e ss a n d from i in . t o in wide an t h e

le n gth of e fa n or spr e ade r then pla ce e le a the r a t t h e
ba ck of t h e spr e ade r , o r be twe e n t h e spre ade r an d ba sin ,

an d

put your screws, th e he ads in side th e ba sin ,
and screw i t
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Clo se t s Wit h out Woo dw o r k (Se a t excepted) .

These close ts a r e shown a t Figs. 492 , 493 , and 494 , and

are constructed w i th a view ofke e ping th e un de rn e a th par t
clea n .

Ho spit a l C lo s e t s .

Fig . 492 illustra tes a close t m ade by Je n n in gs, for h os
pi tal s, &c. In th e bottom of th is close t, a s a lso in Fi gs .

4 1 3 , 576, 549, &c . , m ay b e se e n a sha llow b ed of wa te r ,
whi ch pre ve n ts th e bo ttom of th e basin be com i n g foul ;
but in th e Fig . 492 the r e is to be se e n an im provem e n t,
whi ch con sists in providin g th e wa te r -be d with a di stin ct
supply of wa te r , which urges fo r w ar d t h e so il from t a e

wa te r -be d. The r e is a lso th e usua l a rr a n gem e n t ofSh a rp ’
s

pa tte r n flush r im roun d t h e top of thi s ba sin , whi ch
tho roughly cle a n se s t h e side s. The r e ca n be n o que stion
a bout th e efli cie n cy of this clo se t if t h e supply of wa te r i s
sufficie n t

,
a n d in r e a li ty n othin g be tte r can be de sir ed .

Fig . 493 illustr a te s a close t form ed wi th t h e h 0ppe r a nd

tr ap ; th e lid is he r e shown up a n d out ofuse . This close t
is very good for publi c-house wa te r in g-place s. Fi g . 494

illustr a te s t h e close t with th e se a t down , an d as soon as i t

is brought down a s shown
,
th e wa te r supply is autom a t i

ca lly turn ed on . T h e close t basin h a s little spike s on i ts

top flan ge , so tha t th e use r is a lm ost com pe ll ed to pull
d own th e se a t be fore h e ca n con ve n i e n tly use i t , whi ch
gives th e supply ofwa te r .

L a t r in e s .

close ts, as illustr a te d a t Fig .

an d
, as m ay be se e n , con sists of

Fm . 493.

FIG . 494 .

a ny num be r of hi ghly glazed vi tr ifie d ston ewa re or

e n am e lle d iron pan s, havin g a large wa te r sur face , and
conn ecte d by cast iron or good ston ewa re pipe s ; a t th e
lowe r e n d of t h e r an ge is fixe d a di scha rge a n d ove rflow
va lve , ge n e r a lly pla ce d in th e se r e a n t

’
s
,
m a ste r ’s , or for e

m a n
’
s close t, whi ch is kept lock so tha t the r e is n othi n g

with whi ch e vil-di spose d pe rson s ca n in te rfe r e or tam pe r .

This is of im por ta n ce in bui ldi n gs such a s workhouse s,
lun a ti c asylum s

, fa ctor i e s, &c. T h e discharge plug of

Fm . 495.



URIN AL S.

di r ty , or as ofte n a s th e wa te r sup
p
ly will a llow

,
t h e supply

ofwhich can b e r e g ula te d by a v a v e or stop-cock.
In clean lin e ss and fr e e dom fr om sm e ll, the se L a tr in e s

are far supe r ior to th e ordi n a ry system of ope n an d con

t inuous troughs, which i t is a lm ost im possible to prope rly
cle anse , and whi ch (cir cul a tin g ove r a l ar ge sur face of

im ur ity and fil th) is a ctua lly m a nufac tur in g th e ste n ch i t
is esir ed to avoid . T h e above L a tr in e is m ade an d sup
pli ed by G . J e nn in gs. I have ma de L a tri n e s sim ilar t o
th e

,
above from 4ih . dr a in pipe s with jun ction pi s to

r e ce ive hoppe r basin s, a n d th e plug form ed w i t th e

usual 4in . wa she r and wa ste ; but n ow th e whole can be

B uilde rs ’ Wo r km e n
'

s Clo se t s .

These close ts a re simply L a tr in e s, som e tim e s ha vin g th e
t0ps le t down le ve l wi th th e groun d ; a t othe r tim e s

205

U R IN A L S.

The re is a
.

va st va ri e ty of ur in a ls in t h e m a rke t, on e

m a ke r cla imm th is , on e cla im in g tha t, an d
'

t h e othe r
claim in g som e g e lse ; but pe rhaps t h e te st pe cu
l ia r i ty is tha t n e ar ly e ve ry on e can m ake e othe r ’

s pa t

d th i s be in g so w e m ay take i t a s a n all r oun d
e ve ry one h a s se e n t h e publi c ur in a ls a t

re staur an ts, &c . ,
an d pe rha ps som e of

ge n er a lly suppli ed with a simple pie rce d le aden , co pe r , or

br a ss pipe be n t, or o the rwi se fitte d a t th e ba ck an wi n gs
of e a ch sta ll , an d gove rn e d by a stop-c ock, spin dle va lve ,
o r the ir equiva le n t . Som e ye ar s a g o , whe n forem an of

plum be rs fo r t h e la te John J ay, con tr acto r for th e M e tr o
po li ta n R a ilway, G r e a t N orthe r n ,

a n d Eust o n te rmi n i, I
fitted som e hun dr e ds of such ur in a ls, which to day

n o . 496.

those in wi th th e ra ilways ar e of t h e com

m on e st kin d, a n d form e d with sla te , a fte r t h e fa shi on of tha t
shown a t Fi g . 496, wi thout t h e tr e adl e s or t h e e a rth e nwar e
cradle s shown fixe d half w ay up, wh ich a re he r e il l us tr a te d,
a n d will be expla in ed a fte rwa rds. Such ur in a l s as the se a r e

a re in exce ll e n t workin g condi tion ; and be side s the se ,
whe n for em an a t Jackson and Shaw’

s, con tr a ctor s,
stre e t, We stm in ste r , som e sixte e n or e i h t e e n ye a r s a g o ,

I fitte d a large quan tity a t B r ixton , P e c am R ye , Que e n
’
s

R oad, H a tcham , an d R otherhi the R a ilw ay Sta ti on s, whi ch

the se close ts are provi®d wi th a scaffold pole for a se a t.
Whe n the r e is n o

I)

po le se a t th e m en have t o simply squa t,
which , t o say th e le ast, is n ot to an En glishm an

, a con ve

n i e n t m e thod of re st.
I r e a lly do n o t won der tha t bui lde rs adopt this squa t tin

a rr a n gem e n t whe n i t i s h i ow n tha t the ir w orkrn e n w
o fte n stay i n the se pla ce s for h ours to the r

,
sm okin g

a nd wa n to n ly ta lkin g th e tim e away.

tO

I
g

;e rson al ly have
m an y a tim e se e n a doze n m e n in the se ppla ce s holdi n g
argum e n ts for hours toge the r

,
to th e loss ofthe ir employers.

Q
Se t t in g Clo se t s a nd t h e M a t e r ia ls.

When se tting close ts of th e be st cl ass
,
do n ot use comm o

'

ri
putty , as i t ve ry ofte n in t h e summ e r tim e gi ve s off an

offe n sive odour , whi ch som e pe ople “

ar e apt t o ta ke for a

dr a in sm e ll . T h e be st w ay to m ake t h e

g
utty is from

r ed le ad an d gold size , as this se ts h a rd an d oe s n o t g i

off an oil y sm e ll. whi ch n e ar ly a l l othe r kinds of putty do
?
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I som e days a g o visi te d, and a ll of which are in thorough
workin g orde r , showi n g a t on ce tha t the se a ls

for such purpose s, ar e n ot t o be lost si g ht of.

T h e C ra dle U r ina l .

Thi s is shown a t Fig . 497, a nd w h i

l ip a s a t TV, Fig . 498, an d m ay be

thr ough a sim ple stop-cock, or by a s or L am be r t’s

FIG . 497.

w aste -pre ven tin g va lve -cock, as shown
4 99

, an d a lso a t I M N , Fig . 498 .

FIG . 499. FIG . 498.

Th e se cr adle ur in ds m ay a lso
’

b e sup li edthr ough a va lve gove rn ed by a tr e
Fi g . 500.

l in enl a rge d view of t h e tr ea dle is shown a t Fi 501 ,whi ch ,

m ay be br i efly de scr ibe d as follows e t op
o r pe rfora ted pla te is, a s ma y be se en ,

hi n ged a t th e back,
a nd un der n e a th this t op is fixed a we ighte d lever , which

wate r
e , a s shown a t

UR IN AL S.

Fm . 501 .

Fi g . 503 is a fron t vi ew of a cr adle ur in al , is

fix e d sim il a r to tha t shown a t Fi g . 496 , wi th thi s diffe r
e n ce , tha t th e va lve is fixe d in th e box ,

D K, wi th a

r e gula to r K. This valve E is wo rked w i th a rod J t h e

le ve r of t h e va lve is kept from t oo sudde n ly closin g
33;th e use of t h e re gul a tor K. It wi l l be m a n ife st t o

pr acti ca l m e n tha t any of t h e a ctua tin g a rra n gem e n ts of

is fulcrum ed on th e pin B . This we ighted is
m ade to gove r n t h e wa te r supply va lve a t B . Fig . 500
shows th e a rran gem e n t of pipe s . It wi ll be r e adily
un der stood tha t by tr e adin g upon t h e tre adl e of th e
ur in a l, tha t t h e pe dal , if n ot to o he avi ly bal an ced by t h e
bal an ce -we ight

,
A ,
Fig . 501, will de sce n d, the re by bri

mnigléin g up th e le ve r an d we ight, A , toge the r wi th th e sp
’

of th e wa te r supply valve , whe n th e wa te r wi ll run in to t h e
uri n a l dur in g th e tim e t h e ur in a l is in use . H e r e is all
tha t is abso lute ly n e ce ssa ry for a ur in a l .
The se cr adl e urin a ls, with tr e adl e s com ple te

,
are shown

fixed a t Fig . and Fig . 502 i llustr a te s th e ur in a l Fig .

496, as fitte d in se ction .
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He ig h t s fo r U r in a ls .

T h e rope r he ight fr om th e top of th e lipV to th e floor
sh ould 2ft . , and shoul d n o t e ve r e xceed 2ft . 4in .

Fm . 506.

O utle t o f Ur in a ls .

A ll ur in al s should be prope rly tra ppe d wi th se lf-cleansin g
but siphon less traps, a n d in such a m a n n e r tha t th e tr a p
can re adily be g ot a t t o be cle an e d out

, whi ch can re adi ly
be don e wi th spiri ts of sa lts, e tc .

A l l pipe s le adi n g from ur in a l tr aps should be of on ly
suflicie n t bore to ke e p them se lve s cle a n by t h e scour in g
a ction of t h e wa te r—tha t is t o say, t h e pi e should on ly be
of sufficie n t size to a llow of t h e outle t of

}

th e ur in a l and
t h e wa te r su ply the r e to t o prope rly or fully fill up th e

pipe , a nd a wa ste pipe s from ur in a ls should act a s

siphon s, in orde r tha t th e scour in g a ction m ay be fully
m a in ta in ed .

Fixing Supply P ipe s t o Ur ina ls .

This is be st don e a s shown a t I, Fig . 502 . H e re is th e
supply-pipe , whi ch is m ade good t o th e a rm of t h e ur in a l
by m e a n s of a putt y join t ; or a r e a lly good plan is t o

have a socke t, 0, shown in t h e se cti on ,
wi th ce n tr e pipe

a s a t P , to e n te r th e in le t, a nd socke t 0 to be fil l e d up wi th
re d a n d white -le ad a n d sim ply pushe d ove r th e a rm as a t

N , fi g . 498 , whe n th e surplus r ed-le a d will be pr e ssed
out a n d jo in t m ade . 0L

,
Fi g . 500

, is a n e le va ti on of th e
socke t, but be n t as a t O , to show tha t th e pipe m ay be
brought in from behin d, a n d t h e socke t un screwed a t t h e

fla n ge to a llow t h e ur in a l t o be take n down a t a ny tim es

without di sturbin g th e wa lls, &c .

L a va t o ry a nd U r in a l.

Fi g . 507 is a lava to ry ba sin a nd ur in a l combin ed . T h e
ur ina l is m ade to sw in g wi th t h e doo r , a n d in such a

m a nn e r tha t by th e acti on of Ope n i n g th e door th e wa te r
supply is ope n e d, whe n t h e wa te r run s full-bo r e to flush
out th e ur in a l .

kin d ofThe se ur in a ls a r e m ade to suit alm ost e ve ry
fur ni tur e , a n d a r e m ade le ft an d r ight ha n ded

,
th e r ight

han ded be in g sho w n a t Fig . 508
, t h e wa te r sup ly a t

508 be in g th e waste from t h e lava tory ba sin ,
wh i chm ay

be conn e cted with rubbe r pipe s, &c .

Fig . 509 illustr a t e s a shut-up wall ur in a l for fixin g
i n office s, a n d in pla ce s tha t wi ll n o t a llow of such
appa ra tus be i n g se en ; i t can be used as a sink

,
&c .

UR IN AL S.

Fig . 5 10shows th e ur in a l close d up. The se ur ina ls are
m ade to flush themse lve s out autom a tica lly e ve ry tim e tha t
the y a re ope n ed for use , but owin g to th e grea t am oun t -of
space for a llowin g the se urin a ls t o close , they

and requi re constan t a tt e n tion

FIG . 507.

Fig . 51 1 il lust r a tes a thre e -st alled automa tic
ur in a l whi ch can be m ade t o flush as oft en as

and I m ay say tha t th e provision for a

FIG . 508 .

autom ati c flushin g, a n d a n a rr a n gem e n t of pipe s fa cili
ta tin g pe r iodic cle a n sin g an d swe epin g out a ll waste s, thus
r em ovin g, and pr e ve n tin g th e possibility of sm e ll fr om
t h e a ccum ula tion of sedim e n t a n d sa lts of amm on ia , which
a r e fre e ly de po si te d by ur in e in solution with wa te r , is a

gre a t de side ra tum , which should a lways b e he ld in view
whe n fixin g ur in a ls, whe the r on a la rge or sm a ll scale .
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C L OSET WA T ER SU P P LY.

Clo se t -P ipe St op-Co c ks . St op Va lv e s .

Wh e n se le ctin g stop-co cks t o be use d on pipe s in con On r efe ren ce to Fig . 5 18
,
i t wi ll be e asil y observed tha t

n e cti on wi th close ts, gr e a t ca r e should be take n t o se le ct t h e se a ting B i s so con structe d tha t t h e wa te r i s greatly
on ly those havin g a strai ght ful l-w ay, kn own as a

“
roun d re tarde d i n i t s progr e ss, for the se r e a so n s —It fir st st r i ke s

w ay gr oun d in stop-cock,” shown a t fi g s. 5 12
,
51 3 , 5 14, aga in st t h e pa r ti ti on W , a n d r eboun ds from the r e t o t h e

5 15, 5 16 an d 5 17 . bo ttom Z, from Z to S
, the n ce fr om S through th e

FIG . 512 .
FIG . 51 3 .

FIG . 515. FIG . 516. Fro . 517.

B o w Ke y Co cks .

Fi g . 5 12 illus tr a te s a bo w -key stop-cock. T h e r ea son for

fixin g bow -key stop-cocks i s in orde r tha t they m ay be
r e adi ly tur n e d with a pi ece of ir on , &c .

Squa r e -He a de d St o p-Co c ks .

This sto -cock is ill ustra ted a t Fi g . 5 1 3 . T h e r e ason for
fixin g suc co cks is tha t th e can be turn ed on ly wi th
a spann er . This pr e ve n ts t em be in g tur n ed on ly by
those havi n g t h e r ight t o do so . Ih g . 5 15 i s this stop
cock with un ion for discon n e ctin g th e pipe s whe n r equir ed.

C rutc h Ke y St o p-Co c ks .

This i s ill ustr a te d a t Fi g . 5 16 . T h e obje ct for m akin g
th is sto p-co ck thus is in o rde r tha t t h e co ck m ay be tur n ed
fr e e ly with th e ha n d, but such co cks do n o t work e asy
pa st fin in size . Fi g . 5 17 i llustr a te s th e groun d-in cock in

Fm . 518.
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disc be in g drawn by th e screw or worm e n tir e ly out of th e
w ay ; thus al l t h e advan tage s of t h e ordin a ry slui ce valve
a r e obta in ed a t m uch le ss cost, and t h e li abil i ty t o se t fa st
a n d g e t out of orde r e n tir e ly obvi a ted . They ar e adapte d
for a ll purpose s, for h o t or cold wa te r , a nd equa l ly suited
for high or low pre ssur e ; a nd in ca se of n e ed of repa ir , a
n e w val ve se a t can be appli ed wi thout rem ovin g th e body or
case of th e valve .

S e lf-c los in g S to p-c o c ks .

Fig . 524 illustr a te s L am be r t White ’s pate n t,
A .D . 1872, se lf-closin g stop va lve , for fixin g to urin a ls,

Fig . 524 .

wa te r close ts, e tc . These va lve s will be spoke n of he r e
a fte r they m ay be r egula ted t o give from ha lf a ga llon to
wha teve r quan tity m ay be de sir ed . [A l so se e F,

Fig . 525
t h e pr in ciple of this la tte r co ok

’
s workin g is shown a t

A F, &c . , Fi g . 499 also se e Wa ste P r e ve n te rs an dWa ste
P r even tin g V a '

ve s and C ocks
,
Figs . 561 , 562 an d

Clo se t St op Va lv e s a nd Co c ks .

N ow w e a re upon th e subj ect of stop-cocks an d valve s,
1 w i ll proce e d to expla in som e of th e close t va lve s whi ch
a r e in th e m a rke t, though n o t on e out of twe n ty plum be r s
will e ve r g e t a chan ce to thor oughly in ve stiga te th e whole
of the se valve s, othe rwise tha n through th e m edium of m y
wri tin gs. I the re fore give them a place he re in o rde r tha t
h e wi ll be able t o r epa ir an d fix an y of them , sh ould h e be
call ed upon to do so . It is a fact tha t th e plum be r n e ve r
kn ows be fore h e is ca lled in to a str an house , wha t ki n d
ofva lve h e h a s to cope wi th . Im ay (1 tha t ther e is qui te
a s much ski l l r equir e d t o m a n age a nd re pa ir som e of the se
i n tr ica te va lve s as the r e is in a ny othe r br an ch of t h e
plum bin g tr ade ;the r e for e do n o t run ove r them as though
they we re too in sign ifica n t t o e n ga ge your thoughtful
a tte n ti on . B e sides , thoroughly un de rsta n din g them for
r epai rs, e t c . , you wi ll fi nd tha t by havin g a thorough
kn owledge of th e m a n y di ffe r e n t va lve s, you can ofte n
se le ct tho se m ost sui table for t h e di ffe r e n t wo rk which you
m ay have t o e xecute ; a n d as sa n i t a ry

'

plum bin g ve ry much
de pen ds upon th e plum be r ’

s kn owledge of th e va lve s m ost

C L OSET WA T ER SUP P L Y .

sui table for h is work, i t is a n o ther re ason why I should
th oroughly explai n a n d ill ustr a te th em in this work. I
will be gin by in tr oducin g to your n oti ce th e stoo l
flan ged top an d stuffi n g box .

St o p-co c k suppl ie s t o Ho ppe r B a s in s .

T h e Stop-cock a t F,
Fig . 525

, is on e of T ylor
’
s Waste

n ot pa tte rn s, but for th e pr e se n t p ose l e t us
to be a n ordi n ar y flan g ed stop -cock . e ar s a g o

FIG . 525 .

usua l m ethod to fix a sim ple -cock J F, a s shown a t
Fi g .

an d,

hin g ed ha n dle , a n e n la rge d vi ew of which is shown a t

r ight ha n d side of th e dia gr am ; F th e co ck, B 18in .

(or about) of le ad pipe from t h e cock to th e arm of th e
basin , A t h e put ty jo in t , E th e supply pipe .

’

It m ay re adi ly
be se e n tha t a n y kin d of cock m ay b e use d ; but those
ge n e r a lly se le cte d a re groun d- ih . N ow

,
as som e of th e

wa te r com pan i e s have raised an obj e ction t o t h e use of t h e

stop cock for supplyin g close ts, on a ccoun t of i ts n o t be in g
abso lute ly and thoroughly se lf-closin g, t h e con tin gen cy
h a s be e n pa r ti all ym e t bybr in gin g in to use t h e Stoo l-cock,
an d e ffe cti ve ly by th e adopti on of th e va lve s, Figs . 524 ,
561 &c .

S t o o l Co c k .

Thi s is fitte d wi th a pull-up le ve r and pul l , a s shown a t

D B A , Fig . 526, or t h e sam e e n d m ay b e a ccomplished by

Fm . 526 .

t h e use of a se lf-closin g st0p or bib -va lve ,workin on e ithe r
th e di aphr a gm or th e fa llin g piston prin ciple . or

se e Figs . 561 , 524 , &c . , &c .
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Valve s sh ould have a cle ar wa ter w
t h e se a tin g, a n d t h e val ve should
he ight .oi t h e di am e te r of th e wa te r passag e through t h e
se a tin g (for th e prope r lift of va lve s fo r t h e discha r ge of

liquids, i t is on ly on e -t hir d t h e diam e t e r this , howe ve r .

h a s n othi ng to do do wi th th e cas e in po in t) . T h e in stan t
th e le ve r of th e close t-va lve be gin s t o de sce n d t h e val ve
be gin s t o close

,
so tha t t h e highe r t h e va lve is . l ifted t h e

lon ger will th e wa te r h e allowed t o run ful l bore .

St o o l Va lv e s som e t im e s c a lle d Co t t ag e Va lve s .

T h e be st kin d ofval ve for fixing un de r th e se a t of a w. c .

i s shown a t Fig . 527 . It is kn own in t h e tr ade as th e

stoo l-va lve with stuffi n g -box , e xce pting tha t this diagr am
shows a n im provem e n t a t M , co n sistin g of t h e rockin g
sta n da rd inste ad of i ts be in g fixed [se e Fig . 543 N ow

,

we r e i t a fixe d sta n da rd, t h e pin a t P
,
Fig . 52 7, cc d n o t be

used, but th e le ve r would the n slide thr ough a n e ye fi xed
upon t h e spin dle D. as in I, Fi 54 3 . T h e par ts a re a s

follows —R
,
Fi g . 527, is t h e fie ve r wh ich a ctua te s a nd

gover ns th e va lve , A is th e in le t, C t h e in di a rubbe r va lve ,
r e stin g upon th e se a tin g, D th e spin dle workin g throu
t h e stuffi n g

-box F
, but m ay o the rwise be m ade to work

india rubbe r or som e othe r flexible diaph r agm ,
in

FIG . 627 .

t h e stuffi n g
-box (which will be de scr ibe d and

fur the r on a t Fi g . B is th e outle t, which must b e
con n e cte d by a short pi e ce of pipe [se e H K, Fig . 550an d

A B
,
Fi g . about 1 8in . lon g, to th e a rm of t h e close t

ba sin . Thi s conn e ction i s usua lly m ade wi th a putty join t ;
but in som e in sta n ce s, an d n o t un fr eque n tly, is effe cte d by
a pr ope r ly-m ade solde r e d join t . The se fi ttin gs a r e ge n e
r a lly a tta ched to t h e spr e ade r (thi s spre ad e r is by som e

pe r son s wron gly ycl e t a fan ; t h e prope r title , howe ve r , is
“
spr e ade r ,” in a sm uc a s i t se rve s to re ad out th e wa te r

in to a thin laye r ove r t h e sur face ove r e ba sin ) .

2 18

For th e m e thod offixin g th i s va lve , se e Fig . Fig .

illustr a te s th e va lve wi th lugs E ,
for scr ew m g th e

FIG . 528 .

FIG . 529 .

with som e we ll-ta llowed hem p wr ap i t n e a tly roun d th e
spin dl e an d pr e ss it down in to t h e stuflin g -box . P ut on

t h e t op le a the r wa she r , an d scr ew down t h e pa cki n g-nut
,

but n ot too tight, on ly just suffi cie n t t o m ake i t wa te r
tight, an d al l will b e r ight . Wh e n scr ewin g t h e fla n ge
down with sm a ll scr ew s, do so e ve n ly, vi z .

, put th e scr ews
in a ll loose , an d scr ew e ach scr ew equa lly.

Som e tim e s the se va lve s a r e fitte d w i th r e ta rdi n g m e chan
ism ,

such as a cup
-le a the r , &c for which se e U T,

Fig . 530, which r epr e se n ts th e sam e ki n d of va lve , on ly

val ve t o wood or bri ck, &c .
,
a s show n a t E . Fig . 54 5 . &c . ,

or a s t h e case m ay b e , a lso th e di sh B ,
an d pull as fix ed.

For repa ir in g t h e above va lve , fir st take off th e le ve r by
takin g out t h e pin s, P . Q ,

Fig . 528 , the n un scr ew th e t 0p
G ,
whi ch is som e tim e s put toge the r with thr e e or four

che e se -he ade d scr ews, a s shown a t H ,
Fig . 529 ; the n take

t h e va lve a n d r e -rubbe r t h e sam e . Should t h e stuffi n g
box

,
H ,
le ak, the n take out t h e old pa cki n g, an d b e car e ful

n o t to spoil th e le a the r washe rs (if so fit n e w on e s) the n
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tha t i t h as som e addi tion a l workin g par ts , whi ch, in my
Opin i on , should be fitte d (or the ir equi va le n t) _

to e ve ry
close t , the se pa rts a r e for t h e purpose of r e tardin g th e
de sce n t of th e le ve r B . Th is r e ta rdi n g m e chan i sm is

Fm . 53 2.

gram th e valve is con ver te d in to a waste pre ve n te r by t h e
boy’s ”

sucke r E, Fig . 530
, which

V U V O

FIG . 533 .

o . 531 .

so lid pisto n bucke t,
or

.

othe r flexible diaphr a gm is substi tuted ;di agram 18 shown a cupped bucke t U . T h e a c

this va lve is, tha t th e r aisin g of th e le ve r R br in gs up th e
iston -r od o r spin dle D, a nd w i th i t th e in ve rte d cup
e a th e r or bucke t U ; but , on sudde n ly droppin g th e le ve r
th e va lve T wi ll close and pre ve n t th e too qui ck r e turn oi
t h e wa te r from be low to above t h e bucke t

, so tha t this
would ke e p th e va lve VW a lways suspe nded from of i ts
se a tin g . This would re n de r th e va lve use le ss if n o t a llowed
t o de sce n d ; but to coun te r a ct this con tin gen cy i t i s usua l
t o employ a r e gul a tor -co ck, or som e thin g equa l the re to
e ide Z , G , D (e n d e levati on ) Fi g . 53 1 ; thi s tap, or othe r
r egula tor , re gula te s to t h e gre a te st ni ce ty th e fa ll of t h e
le ve r , a lso th e va lve W , Fi g . 530

,
wi thi n a give n t im q an d

111 proporti on to th e ope ni n g of th e wa te r -pa ssa ge through
th e t ap and from be low t o above t h e pist o n . In this di a

ra i si n g th e spin dle D, a nd th e sucker E , take s up th e valve
di sh an d wi th i t th e va lve ; this valve a fte r a fe w se con ds
drops off aga in , an d so close s t h e va lve -se a tin g . N otice
In thi s case B is t h e in le t a n d A th e outle t, in orde r tha t
th e va lve m ay be close d by th e pre ssur e of th e wa te r be hin d
i t . T h e rubbe r ofth e va lve in this case m ust have i t s edge
boun d down a s a t G K, Fi g . 532, t o pr e ve n t th e edge of

th e rubbe r be in g dr awn thr ough th e va lve se a tin g. Cauti on
-T h e sucke r ar ra n gem e n t in Fig . 530is th e subje ct of a

va lidpa te n t ,and a l l th e o the r di a gram sha vin g thi s applia n ce .

Fi g . 53 3 al so ill ustra te s t h e r e ta r din g m e cha n ism F G E
fixe d be low th e va lve ; thi s kin d of r e tarde r h as be e n very
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whe n th e leve r or r e d is depre sse d, th e bucke t J of t h e
T h e B e llo w s R e gula t o r .

e x nds, and so k th e va lve -le ve r from sudden ly
So far a s r e li an ce is con cern ed , this close t-valve regu ut , by ope n in g e re gula ting C

, t h e in
la tor is unque stion ably th e be st ye t in troduce d ; i t 18 sim ply
a lan te rn be llows, with co pe r , or o the r m e ta l casm g , a s
show n a t Fig . 53 8 . P i s t e casin g, L

.

th e be llows fixed
roun d th e top of t h e ca sing ; t h e a cti on 18 , tha t t h e ra i si ng
of t h e handle P ,

Fig . 545, or N ,
Fi g . 266 (whe re on 18

fixed a spur ) br in gs up th e va lve -le ve r W, 545
,

a n d, w i th o i t , th e rod of th e be llows J, or B , 538 .

Fm . 539 .

close d a ir is re le a sed, an d, in pr opo r tion to th e
wi th th e clo se t-va lve , is all owed t o

on an ir on

Fig . 538 .

Whe n t h e ha ndl e is dropped, th e appar a tus is
from fa llin g back quickly by re a so n of th e b
pa n din g a n d di spla ci n g t h e a ir from within th e ca sin g, in
propor tion to t h e Ope ni n g of t h e re gul a tin g-t ap, A A . It

i s n o t un usual to m ake the se be ll ows to take in t h e a ir

thr ough t h e r e gula tin g-cock, in ste ad of e xpe lli n g i t but ,
un de r a n circum sta n ce s, t h e sam e e n d is a ttai n ed—tha t is
t o say, t e le ve r wi th va lve i s a llowe d to close slowly. In

han dlin g thi s r e gula tor do n o t apply too much . pre ssur e
upo n t h e top of t h e spin dl e G , for thi s is apt to str a in or

bur st t h e le a the r , which will b e kn own by t h e sudde n de
s ce n t of th e spin dle ; or if th e be llows is pe rfe ct, a n d t h e
s pindle sh ould drop

,
pe rhaps t h e va lve E is stuck up, or a

hole in t h e ca sin g . Should th e spin dle stan d upwhe n th e
c o ck A i s close d, t h e r e gula to r is a good on e ; but should
t h e spin dle fa ll whe n ge n tle pre ssur e is put on i t s top, a n d
t h e cock clo sed, i t is n o t a soun d re gula to r . J K is t h e
o ld r e g ula to r wi th th e va lve N in th e bottom ,

in ste ad of

be in g a t E in th e large dia gr am .

O i l B r a s s Clo s e t -R e g ula t o r s .

Th or oughly pr actica l m e n , I am sure , wil l a g re e wi th
m e whe n I say tha t I ca nn ot r e comm e n d the se re gula tors,
i n asm uch as whe r e o il is use d a s a lubr ica n t , i t ve ry soon

be com e s cloggy, a n d e ve n glyce r in e will n o t b e foun d a

good lubr ican t for an y le n gt h of tim e
,
though i t i s far

be tte r tha n comm on o il , m or e e spe cia lly in th e w in te r
season . A

, Fi g . 539, is th e li n de r , wi thin which th e
pisto n , D, works . On ra isin g ihi s, a ir ge ts be low J , a n d
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M N , in damp place s, where t h e be llows are lik e ly to
de cay . J is th e r e gula to r . In such si tua ti on s glyce r in e
(or quicksilve r) should be use d, in ste ad of swe e t o il . The re
a r e se ve ra l m a ke rs of the se r e gula tors in L on don , but

U nde rh ay w a s t h e first t o m ake them
,
a n d whi ch h e

pa te n te d . His pa tt e rn h a s a hollow o r tube piston a n d

o n ly on e tube , as a t A ,
Fi g . 539 . [Se e P Q, Fig . 262 , a n d

F ig . 485 , &c .]

Co t t a g e Clo s e t -Va lve s w it h Dia ph r a gm s .

The se va lve s will b e shown a t Figs . 541 a n d 542 . Fig .

5 4 1 h a s t h e supply-pipe to com e from be low
, an d b e

con n e cte d a t 1 , whi ch, in m a n instan ce s, will sa ve a be n d,
a s a lso som e le ad pipin g .

’

g . 542 shows th e va lve ,
ha vin g th e in le t on top a t I ; thi s will be foun d ve ry
sui table in ca ses whe n t h e pipe h a s to be run down th e
le ft-han d side of a W . C . , and will a lso save a double be n d .

Fm . 542.

The se close t-va lve s
,
how eve r , a s gen e r ally m ade , a r e ve ry

obj e cti on able , for ex emplifi ca ti on .of which se e Fi g .

this is th e co tta ge close t-val ve , wi th di aphr a gm 111 se ct 10n .

I is t h e inl e t, F th e outle t, an d M th e br a ss pa rt of th e

valve , t o whi ch is fixe d th e in di a rubbe r H . Thi s va lve ,
in orde r t o ke e p i t pe rpe n di cula r t o th e se a tm h as a

gui de -nut , T,
havi n g spur s or fe a the rs, [se e P Q S, a lso

N T] . Th i s blo cks t h e wa t e r -pa ssage , a n d ofte n to
o

t h e

e xte n t of thr e e -four ths of t h e wa te r -w ay, so tha t i t 1s

sim ply absur d to use an in ch va lve in con n e ction w i th

FIG . 543 .

in ch pipe . Such a val ve a s t h e on e illus tr a ted should,
the r e for e , n ever b e use d.

un de rstood, a r e capable of improvem en t ; for insta n ce ,
Th e se va lve s though, be i t

217

in ste ad of usin g th e fe a the r e d nut
,
as shown in th e di a

gram , a n d comm on ly m ade for the se va lve s, l e t t h e top
pla te V, just whe r e t h e spindl e e n te rs a t W , b e m ade

, a s

show n , lon ge r tha n those a t Figs. 544 a nd 545 ; an d so l e t

thi s guide a n d ste ady th e va lve . The r e is n o re ason why
this shoul d n ot be don e .

Ho ppe r Clo se t s a nd Wa t e r Supply.

Et c . 544 .

th e wa te r supply fr om a ciste rn n o t m o r e

tha n 5ft . or 6ft . above t h e clo se t floor -lin e ; such supplie s
as t h e above a r e n othi n g m or e n or le ss tha n sham s.

T h e pipe should be a t le a st l §in . , an d a cle a r w ay
~ v a l v e

wi thout sha rp be n ds for such he ads ofwa te r . If th e he ad
w as multipli e d by 1 5 , the n a fi n . pipe with ff—in . full w ay
va lve would a n swe r , be cause in thi s ca se you would g e t a

good we ight or pr e ssur e ofwa te r .

Fi g . 545 is t h e cotta ge -va lve V,
scr ewed on to t h e ba ck

board E thi s va lve is a lso shown fitte d wi th t h e r e g ul a t or

[A lso see Serva n ts
’
C lose ts—Se rva n ts’ C lose ts (posi t i on

We have n ow a rr ived a t th e cla ss ofW . C . that h as be e n
beyond doubt ve ry m uch n egle cted , so fa r as t h e wa te r
supply is conce r n ed, for th e sim ple r e a son tha t ca r e le ss
pe r so n s will a rgue tha t i t is on ly a se r va n ts’ close t. This
a rg um e n t, howe ve r , pr e se n ts n o va lid r e a son why the se
close ts should n o t be flush ed a s thoroughly a n d pe rfe ctly
a s any va lve -clo se ts, in a sm uch a s though they m ay be in a

pa r t of t h e house n o t freque n te d by t h e uppe r m ember s,
the y n e ve rthe le ss m ust

,
if im pe rfe ctly ar r an ge d

,
affe ct th e

san i ta ry con ditio n of th e house ; for whe r e ve r foul ga se s
a r e a llowed t o e sc ape the y m ustpe rm e a te m or e o r le ss t h e
whole a tm osphe r e thr oughout th e buildin g ; an d, in fact,
if the r e i s to b e an y diffe re n ce t h e se rva n ts’ close ts in t h e

ba sem e n t should b e th e m ost e ffe ctua lly flushed
,
a s foul

a ir

(
e xce ptin g car boni c acid g a s) a lways rise s, n o t de sce n ds .

A ur t h e r r e a son why th e hoppe r c lose t should b e be st
flushed is, tha t t h e be st or va lve -close t wil l work prope r ly
if th e wa te r is a llowe d to flow in to t h e basin thr oug h an

on ly e ighth of a n in ch pipe , be cause th e basin of t h e va lve
close t qui ckly fills up by t h e dr ibblin g in com e of wa te r ,
a n d on ope n in g t h e large bottom -valve thi s a ccumula ted
wa te r will le a ve th e basin in body, a ndwi th a for ce equiva
le n t t o tha t a cqui r e d by throwin g down a good pa i lful
of wa te r . N ow wi th th e h Oppe r va lve qui te t h e con tr ary is
t h e ca se , as such fe e ble , a n d I m ay say, in adequa te suppli e s
a r e a lm ost use le ss in sh ort

,
th e wa te r should be suppli ed

thr ough a pipe in propo r tion t o t h e head a n d va lve s se le cte d
,

cauti on be in g used t o pr e ve n t the ir closin g too qui ckly . I
ha ve ca lled a tten tion to this in a form e r par t of m y work .

A n e xam in a ti on of Fig . 544 will sh ow you t h e ol d

fashi on ed hoppe r close t ba sin L , wi th a di aphr a gm co tta g e
va lve V, fixe d t o a woode n block o r br ick in a wa ll ; a s a rule ,
the se ba sin s a re fitte d with a fin . supply-pipe , a n d il in



2 18

R
,
whi ch a llows t h e va lve -le ve r to fa ll slowly. T o guar an te e

t h e prope r wo rkin g in such in stan ce s, i t is e sse n tia l tha t a
prope r pull should be se le cted for this de scr iption of le ve rs ;

a pull ha vin g a lon g slot for t h e le ve r to work
through ,

a s i llustr a te d a t Fi g . 545, a lso a t 553
,
563 , 540,

t h e e n d vi ew ofwhi ch is shown a t R , Fig . 555 . This
a llows th e le ve r t o drop down without t h e po ssibili ty of i ts
pre ssin g th e le ve r dow nwa rds .

Fro . 545.

C a use of Clo se t Va lv e s L e a k ing .

In fitting t h e le ve r to such pulls as these the re is on e

po in t to b e n otice d—n am e ly, th a t you shoul d n e ve r a llow
th e le ve r to r e st upon t h e bo ttom par t of th e slo t, be cause if
i t is a ll owe d t o do so th e va lve can n o t pr ope r ly shut . In

pro of of thi s
,
in th e e ve n t of th e va lve a llowin g t h e wa te r

t o r un o r le ak out
, e xam i n e th e le ve r , a n d, in m an y case s,

if n o t m ost , t h e abo ve faul t wi ll be foun d th e cause . T h e

fault
,
howe ve r , n o t un fr e que n tly a ri se s from a deposit of

le ad shavin gs o r so lde r be in g de po sited in t h e va lve in
which, ifyou ta ke off th e top of t h e val ve , you will fi nd t h e
depo sit in th e se a ti n g of t h e va lve to r em ove whi ch a llow
th e wa te r to run fr e e ly for a little tim e wi th t h e top off

,

but n o t so a s t o spo il a ce ilin g be low .

Som e tim e s the se va lve s will le ak if t h e le ve r do e s n ot

be a r fa ir ly upon t h e ce n tr e of th e spindle a t o the r tim e s

they will le ak if th e leve r r e sts upon th e spin dle o r stem of

th e r e gula to r ; a t o the r tim e s t h e val ve will l e t by if
th e spin dle should g e t be n t, or th e rubbe r pe r ished, &c.

Flus h in g R im a nd o t h e r Ho ppe r B a s in s .

B e i t m ost distin ctly un de rstood tha t n o m a tte r h ow good
m ay be th e pipe s an d -valve s used , un le ss t h e spr e adin g
a rr a ngem e n ts within t h e close t basin a re prope rly con

structe d—tha t is , so tha t th e wa te r sha ll spre ad ove r t h e
whole surfa ce of th e ba sin—tha t th e bas in ca n n ot be
e xpe cte d to be kept cle a n . The r e ar e m an y m e thods in
ve n ted by va r ious m an ufac tur e rs for ar ran gin g thi s m ost
im po rta n t po in t, a n d m o st of them ar e ge n e r a lly effe ctive
ifprope rly fitt e d, a nd to a gr e a t m e a sur e t h e r e spon sibili ty
of thi s will r e st upon t h e workm a n

’
s judgm e n t of se le ction

a nd fittin g up.

T h e fir st in tr oduce d w as t h e flute d oyste r -she ll pa tte rn ,

n e xt t h e o ld le ade n spre ade r , cut t o t h e shape of ha lf a n

e ll ipse ; a t o the r tim e s t o th e sha pe of a sem icir cle
,

a s

shown a t Fig . 54 6 [se e th e clo se t basin s in Figs . 490
, 491 ,

565
, 566

, a fte r this cam e in to use th e fla t

C L OSET VA L VES.

ve rti ca l slot se ndin g th e wa te r spinn in g roun d th e pan ;
then t h e coppe r spr e ade r , tin n ed ove r ; the n t h e fan wi th
th e lon g screw ; the n t h e fan , nut and uni on

,
Fig . 546,

but n ow qui te out ofda te .

A fte r thi s th e flush r im
, whi ch a llowed th e wa te r to run

out in sm all str e am s, a s shown a t B ,
Fi g , 545, 4 1 1 , &c .

L a st, and n ot le a st—for I con side r i t th e be st—is th e fan
o r lippedflush in g -rim ,

a s sh ovvn a t K,
Fig . 547 , a lso a t B ,

Fig . 548 . The se ba sin s a r e a gre a t im provem e n t, and

osse ss conside r able adva n tage ove r those requiri n g th e
sad or coppe r spr e ade r , in a sm uch a s if th e wa te r supply is

Fm . 546.

plen tiful (as of course i t should be ) , th e
thoroughl y washed, as shown a t Fi g . 549, a n d can didly

,

I fa il t o se e th e wan t of an y be tte r close t . Fig . 4 1 3 , a t

C ,
illustra te s a basin fitt e d wi th a coppe r

which is a lso m ade wi th flush r im s .

Fro . 547 .

If you aga in e xam in e th e ba sin , Fig . 547, i t will be
e asi ly obse rved tha t th e wa te r com in g fr om th e fan or

lipped-r im se n ds a thin laye r of wa te r com ple te ly ove r
th e surfa ce of t h e basin , an d tha t this laye r be com e s con
ce n t ra t ed . It is ve ry e a sy t o e stim a te t h e va lue of th i s
ba sin whe n you con side r tha t a t th e po in t of th e fan t h e

wa te r is fiin . in thi ckn e ss, an d tha t a s i t de sce n ds to whe r e
t h e so il is like ly t o b e i t gr adua lly co n ce n tr a te s to a thi ck
n e ss of fir in g a nd fin a lly to fiin . Dur in g th e la st twe lve
m on ths I ha ve fitted up a gr e a t num be r of
have foun d them in va ri ably to a ct in th e w ay he r e

L ippe d B a s in .

This is shown a t Fig . 548 . It is a basin havin g a lipD,

whi ch thr ows ba ck t h e wa te r from t h e fron t of th e ba sin ,

a n d upon th e spo t whe r e t h e so il is lik e ly to sta in th e ba ck
pa rt of t h e clo se t ba sin ,

but this ba sin is n o t m ade a s I

should like t o se e i t ; t h e ho l low be low t h e l ip should be
filled up so tha t it coul d n ot be com e a dir t re ce ive r .
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WA R D'

S.

Fm .

(B r az ie r
’
s C lose t con t inued. )

In this close t th e sur face of t h e wa te r w i thi n th e tr ap is
br ought ve ry close to th e se a t

,
a n d be in g wide a cross

,
th e

close t is m ade t o re sem ble th e va lve clo se t m or e tha n th e
dir e ct acti on close t, a n d t h e consequen ce is tha t i t ca nn ot
very we ll be com e fouled .

S e a t A c t io n Clo se t s (Va lve s b e lo w Se a t ) .

These close ts are shown a t Figs. 553 , 554 , 555,556, 557,
564 , &c .

FIG . 653 .

Fig . 553 is sim ply a stool-va lve
,
havin g t h e le ve r e nd

le ngthe n e d as a t E
,
t h e se a t be in g hi n ged a t t h e ba ck in

such a m an n e r tha t i t will fa l l about l in . a t t h e fr on t wi th

p
r e ssur e . On sitti n g down upon th e se a t

, th e stud or spur
obta in s a n e xtr a pr e ssur e upon t h e e n d of t h e le ve r , and

bri n gs up t h e o the r e n d N
,
a n d wi th i t th e va lve B

,
a n d th e

ste m of th e r e gula to r 0,
whe n t h e wa te r run s con tin ua lly

un le ss i t i s fitted wi th a wa ste -pr e ve n tin g va lve
,

as

de scr ibe d a n d illustr a te d a t Figs . 56 1
,
562

, 563 , 564 , &c .

Should this se a t be fitted wi th a wa ste -pr e ve n tin g va lve , i t
i s ofte n de sir able to fit t h e di sh a n d pull Q , so tha t i t m ay
b e used to flush dur in g th e tim e th e close t is be in g use d
but th e han dle m ust be of t h e slotte d kin d

, t o a llo w
the le ve r t o rise wi thout th e han dl e

.
or pull . Se e M R

,

Fi g . 555 .

C L ossr VAL VES.

B R A ZIER
'

S.

552.

Fig . 554 is a se a t-acti on va lve som ewha t sim il a r to tha t
de scr ibe d above

,
but is fix ed upon th e backbo a rd V, or i t

m ay be fixed upon a stron r ise r (th e bo ard in fr on t of a

close t se a t) , or on a h alf
SZfr am q a s a t Fig . 553 .

FIG . 554 .

valve is on e tha t wi ll con tinue runn in g a s lon g as th e sea t
is occu i ed

, but of cour se a waste -pr e ve n te r m ay be use d,
in whio case th e di sh a n d pull Q should be fixed

,
as in

F1 553 .

Tn th e di agram Fi g . 555 is shown a se a t-action wast e -pre

.l ‘1 0. 000.

ven tin g valve
,
th e se a t ofwhi ch, whe n pr e ssed downwards,

fir st shuts off th e in le t va lve D
,
the n ope n s F

,
but on risin g

from the se a t
,
th e va lve D Ope n s a n d th e va lve F slowly

close s a fte r a given tim e
,
so tha t t o a ce rta in e xte n t thi s is

a waste -pr e ve n te r . T h e le ve r H should work thr ough a

slo tte d pull, a s shown a t R M S
, so tha t th e le ve r m ay

be a llowe d to r ise without th e pushin g ‘

up of th e pull .
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S e a t -a c t io n P a n Clo s e t s .

For th is r e fe r to Fi g . 556. A ll tha t is r equi r e d in this is
th e ordin a ry le ve r le n gthe n e d a n d th e sta n dar d added, as
a t B thi s is ofte n fitted wi thout thought . It is e xce edin gly
bad

,
in a sm uch as th e coppe r pan r em a in s ope n dur in g t h e

tim e tha t t h e close t is in use
,
— th e wa te r be in g a llowed to

run con tin ua lly dur in g th e tim e th e close t is in use .

FIG . 556.

Fig . 564 i llustra te s C omm on
’
s P a te n t Se a t-a ct i on Wa te r

Wa ste P r e ve n tin g Close t Val ve , a nd, as m ay be se e n , is

worked fr om th e e n d of t h e le ve r a s a t F ; for fur the r
de scr iption se e th e par ti cul a r s the r e de lin e a te d. [A lso see

Fig . 651 for Se at-acti on wi th C i st ern ]

Do o r -a c t io n Wa t e r Clo se t s
The re ar e a gr e a t var i e ty of m e thods for fittin g door

acti on close ts but in po in t of fact, though m an y plum be rs
m ake a gr e a t fuss whe n fixin g them

,
the re is ve ry li ttle

m ore to b e studi ed than in fixin g a se a t acti on clo se t, and
i t will be r e adil y se e n tha t e ithe r m ay b e fi tte d to t h e o the r .

illustr a te s a ve ry sim ple m e thod of conn e ctin g th e

door A to th e cr ank B , w h i ch cr a nk is in i ts
use te d to th e
a s shown , or

othe r posi tion .

FIG . 558 .

pulley-whee l on th e top pa rt of th e door fram e or

t h e door
,
a n d with a cha in con n e c tin g t h e door t o

t h e le ve r of t h e va lve Q,
a s shown . This va lve is a lso

pr ov ide d wi th an e xtr a pull a s a t S, an d an addi tion a l
val ve a t C D, or t h e va lve s m ay b e actua ted by th e use of
a tr e adl e or peda l a s a t A .

Fl a . 559 .

Fig . 559 i llustra te s a n o the r door -a cti on clo se t
, t h e door

of which m ay be m ade to ope n e ithe r inwardly or out

Ope n from t h e outside , tha t t h e wi r e M wil l pul l th e cr an k
B , and work th e va lve D ,

a n d as lon g as th e do or is kept
0 w i ll t h e wa te r con tin ue to flow , unl e ss t h e v a lv e is of
£2

11

waste -pr e ve n tin g de scr ipti on . Of cour se th e va lve ca n
be fitte d wi th a r egula tor o r o the r r e ta rdi n g m e chan ism a t

P t o ke e p i t ope n for a ny give n tim e . [Se e D K,
Fig .

I ca n n o t say tha t I am m uch in fa vour of doo r -a ction
close ts, a lthough fitted in a sa ni ta ry po in t of vi ew

, se a t
action be in g th e pre fe r able , a n d the r e fore , when e xecutin g
con tracts of t h e doo r -a cti on kin d, e n de avour to fix an

addi tion a l pull-up va lve as a t G , fi g . 558 , wh i ch a llows th e
use r of th e close t to flush t h e pa n of th e close t dur in g t h e
tim e it is in use or if t h e e xtra pul l is t oo much expe n se ,I fix a pull to work t h e door -va lve , as shown a t K G

, Fig .

557 ; S, Fi g . 558 H
,
Fi g . 559, &c .

Fig . 558 is a di a gram of a door -a cti on close t with th e
door in side . Thi s a rr a n gem e n t is e ffe cted by
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w a rdl b fi xin th e cra n ked ull B a s shown a t Q t o

p
oin t

5in w §rdly t t
g
;t h e close t, a n a t r

i ght
.

a n gle s w i th th e

door .
Thi s

,
howe ve r , m ay b e va r i e d t o sui t C i r cum stan ce s .

Thi s va lve m ay a lso be worke d wi th a slotted pull -up pull
H

,
I, or by tre adle a rr an gem e n t as shown a t K,

or by
Ope n in g th e door , or o the rwise .

P e da l-a ct io n Clo se ts .

Fig . 560il lustr a te s Te rry’
s P e da l - a cti on W .C . ma de by

Tylor Son s ; a lso a pul l as a t A . T h e pe da l i s fitte d to
t h e r ise r of th e W . C . ,

a n d is so ar r an ge d
leve r wi ll lift up th e le ve r of th e va lve or pan

-close t e x
in th e sam e m a n n e r a s t h e close t-le ve r do e s t h e va lve le ve r

Fro . 560.

of th e wa te r supply. Th i s tr e adle is a lso m ade t o all ow
t h e leve r of th e close t t o fall , n otwi thsta n di n g i t is kept
pr e sse d down so tha t i t be com e s a wa ste -pr e ve n te r . Fig .

558
,
and also Fig . 559 and Fig . 560ar e‘peda l close ts .

Wa t e r Wa st e P r e ve n t e rs .

[For fi x ing be low sea ts. ]
T h e waste pr e ve n te r , kn own a s T ylor

’
s,

” is ill ust ra te d
a t Fig . 561 , a nd works a s follows —R is th e in le t ; D th e

va lve -se a tin g
,
P t h e outle t, B t h e t0p pa r t of th e valve , H

th e in di arubb e r wa she r ,X th e sc r ew,
wi th a dim in i shin g or

co n e -s haped he ad, whi ch, by th e w ay, an swe r s t w o pur

ose s, vi z . , a s a sc r e w t o hold t h e wa she r
,
a n d a s a r e duce r

or t h e flow ofwa te r thr ough t h e va lve -se a tin g be for e t h e
va lve r e turn s, and fin al ly re sts upon t h e se a tin g. A i s t h e

r egula tin g screw-valve or co ck
, t o pr e ve n t t h e va lve r e

m a in i ng to o lon g ope n a fte r t h e han dle is dr oppe d ; i t a lso
pr e ve n ts th e to o sudde n closin g of th e va lve , a s i llustr a te d
a t Figs . 530, 5 3 1 , 5 33 , 53 4 , &c . A ssum e t h e va lve G to

b e a t r e st upon i ts se a tin g D . R a i se th e le ve r , whi ch
wi ll, a s exem plified, br in g up th e spindle T, a n d t h e

cylin de r or socke t E
,
wi th i t a lso t h e loose pisto n B C H

o ff t h e va lve - se a tin g ; but , by r e a son of t h e sla ckn e ss of
t h e fit of this piston

,
i t a llows t h e wa te r t o pa ss be twe e n

i ts side s from be low to above , or in to t h e t op of th e cylin de r
E a n d in pr opo r tion to i t s size a n d th e am oun t of fit
W i thin the se pa rts

,
o r t h e dist a n ce trave lle d, so lon g wi ll

t h e wa te r con tinue to flow a t e a ch upwa rd m ovem e n t of th e
le ve r . M y pe r son al e xpe r i ence in t h e m a nufactur e of the se
va lve s l ed m e to m ake t h e plun ge r a s la rge a s possible , a n d
t o fit e asily, whi ch al lows for oxida tion ,

whi ch
,
afte r a

C L OSET VAL VES .

short tim e r e sts, a nd th e piston va lve wi ll work
if a t fir st i t is m ade t o fit too tight, i t choke s
fast, whe n ,

i t m ust be take n out a n d clea n ed
em e ry pape r or powde r . Of cour se such chokin g is cause d
by th e fur r in g i n dJfi e r en t wa te r s .

Fr G . 561 .

T h e n e xt of.the se se lf
562 . It i s sii nply t w o

a n dWhite ’s pa ten t .

is illustra ted a t Fig .

kn own a s L am be r t

WOOD OR B R IC K

FIG . 562.

ra gm Wa st e -P r e ve n t in g Clo s e t , Co t t a g e
a n d o t h e r Va lv e s .

62 illustra te s a

ove r t h
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Co m m o n '

s Va lve Wa st e -P r e v e n t e r .

Fi g . 564 illustr a te s a wa ste -pr e ve n tin g se a t actin g close t .
A fte r wha t h as be e n e xpla in ed , th e pa r ts will b e re adily
understo od . On depr e ssin g th e e nd of th e le ve r F,

i t fir st

Fm 564 .

c lose s t h e larg e va lve le adin g from th e a ir -cham be r P t o

th e ba si n (or t h e sm a ll va lve from th e supply-pipe ) i t n ext
ope n s a sm a ll valve fr om t h e m a in supply, whi ch a llows
th e wa te r un de r gre a t pre ssur e to e n te r th e ba ll or a ir
chambe r , whe n i t compr e sse s th e a ir within , t o

Fm . 565.

C L OSET VA L VES.

:p
e ak, be com e s full . N o w take th e re ssur e off th e e nd of
e

“le ve r
,
an d a llow t h e sm a ll or e t valve t o close a n d

th e la rge va lve to Ope n ,
th e compr e sse d a ir withi n th e a ir

cham be r will the n for ce out a l l t h e wa te r thr ough t h e la rg e
va lve an d in to t h e close t basin . This val ve is ve ry m uch
use d about t h e n e ighbourhood of B r ig hton . [For se cti on
se e Fi g .

B e dd in g o r Se t t ing Clo se t s .

Though to som e expe r ie n ced han ds in th e tr ade i t m ay
appe ar supe rfluous, i t is n e ce ssa ry to r em in d t h e youn ge r
on e s tha t i t is ve ry r equisite to use gr e a t care whe n beddin g
down , or a s i t is be tte r kn own in t h e tr ade , when se ttin g th e

Fm . 666.

Tw in Clo se t s ; a ls o Fixin g a nd Wir in g Clo se t s .

A r e fe re n ce to Fig . 4 56 will show th e tr aps and pipe s t o
b e fixed t o twin close ts, a n d Fi g . 565 illustr a te s th e t w o

close ts a s fixe d, a t CHIL DR EN ,
A DUL TS. B o th the se

close ts ar e suppli e d wi th wa te r thr ough se rvice boxe s an d
subm e rged va lve s, fr om th e ci ste rn above . When such
va lve s a r e use d they ar e ge n e r a lly a ctua te d by m e an s of a

stron g coppe r wir e , C W , gin . in di am e te r , and by th e use
of th e cran ks B A ; a lso t h e ball le ve r D, which an swe rs, a s
i t s n am e impli e s

,
as a le ve r , to chan ge th e di r e cti on of t h e

wir e , a n d a s a we ight to br in g up t h e wir e . Whe n fixin g
the se close ts i t m ust n o t b e ove r looked tha t it is e sse n ti a l in
al l case s, without e xcepti on , t o fix ‘ them ove r a prope r l e ad
safe , M,

fitted wi th a good ove rflow pipe .



C L OSET VAL VES.

wi th 6lb . ,
o r , be tte r st ill , 7ih . le ad, and th e valve s

ove r a se rvice -box prope rly wir ed .

W ir in g a n d C r a n k ing Clo s e t s .

e be st m e thod ofdo in g thi s is t o fix th e cra nk s so tha t
U se side
dir e ction s

,

W X
, Fi g . 567 ,

from a hor izo n ta l t o a perpe n

FIG . 567 . FIG . 568 .

Fig . 569 shows th e m e thod of fix i n g cr anks t o a pan

close t w i thout th e use of a side cr an k, a n d which give s
un de rhan de d m otion . P is whe r e t h e powe r is applie d
fr om t h e le ve r of t h e co n ta in e r

,
an dW t h e e n d workin g th e

we ight. It will ve ry r e adily b e se e n tha t if you pull up
t h e fir st crank a t A

,
tha t this powe r wi ll b e comm un i cated

t o tha t corr e spon din g po in t of t h e se con d cr a n k C, a n d

affe ct wha te ve r i s a t t h e e nd of t h e w i r e W . N ow suppose
you ca nn ot g o in a str a ight lin e wi th the wir e W ,

but have
t o pa ss thr ough, a s a t Q,

Fi g . 570, you must, un de r
the se cir cum stan ce s

,
con n e ct t h e wir e W ,

fi g . 569, to N ,

Fi g . 570. In thi s case t h e crank is shown t o work back or

Fro . 569.

wi th cro sse d wir e s, which a llows th e wire N to work
up aga in st t h e wal l E . H e r e n otice th e diffe r en ce
th e cra n k H . M G ,

a s i t is n ow fixed, thr ows th e
wi re F a t le a st 6in . away from th e wal l, and is a cle a r
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Fro . 570.

he re de scr ibed, a we ight m ust b e fixed on th e wir e W to

dr aw th e wir e ba ck
,
or a check-sprin g m ay b e em ploye d .

In t h e se le cti on of cr an ks i t is a lways n e ce ssa ry to se e

tha t they ar e n o t put
-toge the r wi th a n i ron rive t ; the y

m ust be br ass a n d work loose ly .

Ifby an y cha n ce the y have be com e clogge d up an d stiff
thr ough th e use of o il , pla ce them ove r a m ode r a te fi r e a n d

so bur n out t h e oi l ; but r em em be r tha t if you put them
ove r t oo h ot a fi r e you will m ost probably m e lt th e r ive t.

Wir ing Clo s e t s , Fix in g R e g ula t o r Clo se ts .

in dica tion that th e pe rson w h o fixed i t did n o t kn ow h is
busin e ss .

T h e prope r w ay to fix th e foot of thi s cr a nk is lowe r
down a t about S, so tha t t h e wir e m ay pul l fr om above th e
ri ve t lin e or a bout T, whi ch would thr ow t h e cr a n k t o work
backwards a s a t K J I, and thus a llow t h e wi r e to com e

n e a r t h e wa ll .
B y turn in g Fi g . 570upside down

, an d jo in in g F on t o
P
,
Fi g . 569 , t h e whole of th e work m ay b e r e ve rsed .

Th a t
is
,
pul l a t N

,
a nd you a ct ua te W , Fig . 569, an d by turn in g

Fi g . 569 upside dow n
, you a t on ce g e t an ove rhe ad m otion ,

o r m othe r words, pul l t h e wi re , a n d you a ctua te W .

T h e above isth e m e thod of fixi n g cr ank s t o t h e bottom of

j O i sts or ce i li n gs, a nd wi ll a n swe r in situa tion s whe r e ba ll
leve rs can n ot be employe d. Of cour se

,
in instan ce s as

T h e fir st thin g a fte r havin g run th e cr an ks is t o do t h e
wiri n g. It is a ve ry gen e ra l thi n g wi th good tr ade sm e n

t o fix th e wir e s a s the y pro ce e d with th e cr anks, an d in

m a n y ca se s i t is, n o doubt, a n adva n tage .

B e fore a ttem ptin g t o fix a le n g th of wi r e , fir st se cur e
on e e n d to a n ai l or a ny othe r fixtur e , a n d w i th t h e pli e rs
str e tch t h e wir e a s m uch a s possible , tha t i s, wi thout
in jur in g t h e wir e . It wi ll, of cour se , b e un de rstood tha t a
pa ir of good cuttin g plie rs a r e in di spen sable . Whe n a t

this work m yse lf
,
I a lways use tw o pa ir s, on e for holdi n g

t h e wir e n e a r th e lin k , a n d th e othe r for twi sti n g th e w ir e .

A ve ry li ttle pr a ct ice wi ll te a ch you t h e e xte n t of te n sion
to put on t h e wir e whe n str e tchin g i t . T h e pli e r s ar e

shown a t Fi g . 686 .

Whe n m akin g th e links , se e that t h e e n d of th e wir e
use d t o t w ist r oun d th e m a in wi re is truly turn e d, an d e a ch
tur n true wi th t h e o the r

, cuttin g off t h e e n d close up t o

t h e twi st, a s shown a t P , Fi g . 570. Do n ot le ave i t in th e
sl oven ly m ann e r shown a t W D

, &c . , Fig . 569 .
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U n
de r ce r ta in circumstan ce s you W i ll

.

requi r e links
f
o rm ed in th e wir e , a s shown a t K L ,

Fi g . 446 . Thi s
d a lways b e don e be twe e n t h e fir st crank an d th e

l
e
v
e r of t h e con ta in e r , a s show n a t F A ,

Fi g . 5 66 . I

qui t e a s we ll to place a link be twe e n th e ba ll -leve r an d

Fro . 571 .

crank in ciste rn work, as th e ba ll ofte n drOps m ore quickly
than th e va lve , an d the r eby ben ds t h e wi r e . T h e cause of
thi s is ve ry simple , vi z - tha t a we ight fa lls thr ough a

gi ve n space of ai r m uch m or e qui ckly than thr ough th e
de n se r m a tte r wa te r ; th e n e ce ssi ty for placin g th e lin k
be twe en t h e first crank an d th e le ve r is tha t, n o t uufr e

que n tly th e le ve r ge ts qui ckly pushe d down be for e th e

ba ll-le ve r can dr ag up t h e wir e ; r em em be r a lways tha t
tha t whi ch give s acti on n e ce ssa rily m ove s first . T h e lon g
link is illustr a te d a t L Q K,

Fi g . 446 .

T
,
Fig . 57 1 , is th e ba ll-le ve r a s fi xe d a t K, Fig . 566,

an d D
,
565 . A lways fix thi s le ve r t o pull th e va lve

plum b —tha t i s, n ot out of t h e upr ight . L e ve rs should
be m ade a s they we r e or igin a lly wi th br a ss stan din g lugs Y,

a s when m ade of ir on they rust an d be com e stiff in a ction .

Spr in g B o a rds .

A t A B C , &c . ,
Fig . 57 1 , a lso a t SP R IN G -B OA RD Fig .

592 , is illustr a te d t h e sprin g-bo ard for actua tin g th e sprin g
va lve , a s shown a t L , Fi g . 566 . A B , H 571 , is t h e spr in g,
C th e jo in t; D t h e le ve r , E th e guide s

,
F G is th e r od an d

slin g ; on t h e r od is cut a lon g scr ew,
whi ch scr ews in to th e

e ye oft h e slin g, in orde r t o le n gthe n or shor te n accordin g to
c ir cum sta n ce s ; a t H i s a n othe r scr e w whi ch scr ews in to
t h e socke t- lin k of t h e spr in g-val ve . T h e m an n e r offittin g
t h e spr in g-boa rd i s by fixin g i t ove r t h e t0p of th e ciste rn ,

so tha t t h e hole V in t h e boa rd i s ve r ti ca l ove r th e spri n g
va lve link

,
a n d t h e e n d of t h e le ve r D tur n ed to sui t t h e

prope r workin g of t h e wir e ; t h e slin g of t h e rod couple s
t h e r od to t h e le ve r t h e r od a n d slin g shoul d be orde r ed to
sui t th e depth of t h e ciste rn

,
wi th ple n ty of screw for th e

slin g t o a llow for cuttin g off if n e ce ssary . P is a

di agr am of a coppe r -pa n for a pan -close t the se pan s a r e
som e tim e s spun a n d a t o the r tim e s hamm e r ed up. T h e
la tte r ar e m ost to be r eli ed upon for good we ar .

Fixin g R e gula t o r Clo se t s .

Fig . 572 illustr a te s on e of U nde rh ay
’
s R e g ula tor P an

close ts, fixe d ove r a O -tr ap ; th e sa fe ove rflow run s in to
t h e ban d of t h e t rap t h e pr ope r pla n is to cause thi s pipe
t o deli ver ove r a head, as shown by t h e pipe 0 E . R is

C L OSET .
VAL VES.

coppe r

Clo se t s , &c .

T h e di agram 573 illust ra te s a val ve close t, fixed over th e
ha lf m-tr ap . Thi s kin d of close t, above a l l o the rs, n e ver

be fix e d ove r thi s kin d of tr ap, a s t h e m om e n tum of

t h e wa te r in pa ssin g fr om th e val ve of t h e close t en tirelydestroys th e wa te r -se al of t h e tr ap, whi ch n e ce ssari ly

Fro . 573 .

r en de rs th e trap to ta lly use le ss . Un de r a ll such close ts
a prope r ly-con structe d O -tr ap is t h e on ly on e a t pre se n t
in ve n te d tha t will prove thoroug hly efficacious un de r al l

cir cum stan ce s, viz —takin g siphon age an d m om en tum i n to
con side ra tion .

P rov in g Clo se t Flus h ing .

I have sai d that a ll close ts shoul d ha ve an am ple sup
p
ly

ofwa te r , so tha t e ve ry par t of t h e ba sin m ay be th oroug ly
washed

,
m ore e speci a lly th e fr on t par t . A ve ry e xce lle n t
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down with r ed o r whi te le ad a n d scr ewe d down by lugs, or
t h e le ad of thi s flan ge m ay be brought up a n d turn ed ove r ,
as shown a t E ,

Fig . 576 . C F is an a ir pipe , whi ch a lso
acts a s an ove rflow pipe should th e close t be com e choked
up. In m aki n g this jo in t a t E som e tim e s hemp sa turated
with r ed le ad m ay b e used with advan tage .

Fm . 576.

Cle a n s ing Clo se t B a s in s .

Som e tim e s you wi ll be re quir e d t o cle an out a close t
b a sin ; th e be st w ay t o do this is to thor oughly wa sh i t ;
the n m ake a m op, which i s don e by tyin g a pie ce of r a g
r oun d t h e e n d of a short sti ck, s ay 6in . lon g a n d &in . thi ck ;
the n g e t a poun d or so of spir i ts of sa lts, a n d w ith i t a n d
t h e m op wa sh th e ba sin un til - th e m a tte r on th e ba sin i s

tho r oughly softe n e d ; the n wa sh t h e ba sin ,
whi ch should

b e a s cle a n a s a di n n e r pla te .

T h e sam e appli e s t o ur in als
,
ur in al wa ste pipe s, &c .

Clo s e t Safe Tr a ps , a nd Flus h ing t h e m w it h
We e pin g -P ipe s .

It n o t un comm on ly occurs that close ts have t o b e fixed in
t h e ce n tr e of a la rge bui ldi n g

, on a st a ir ca se
,
o r in som e

out -of- t h e -w ay pla ce , a n d ge n e r ally whe r e i t is alm ost
im possible to take an ov e rflow -pipe fr om t h e close t sa fe

,

a n d it would be a gr e at de al to o expen sive t o run on e down

FIG . 577

by th e side of th e so il -pipe—in fa ct, it would be pickin g th e
pr opr i e to r ’

s pocke t .
Un de r such cir cum stan ce s t h e difficulty m ay be ove r com e

in t h e follow in g m a n n e r z—Fix an addi tion a l sma ll 6in .

c -trap, a s a t E ,
Fig . 577 , whi ch, of cour se , is for takin g

away an y ove rflow tha t m ight take pla ce o w in g t o t h e

close t or pipe be in g out of o rde r . For a pla n of such traps
re fe r to E ,

Fig . 456 .

Wh e n the se sma ll traps ar e fixed, whe the r 0, a) , or
“

u,
i t is im pe r a tive tha t they should be pr ope r ly suppli ed wi th
wa te r e ve ry tim e th e close t is use d, an d th a t they a r e

se cure ly pro te c te d again st siphon age .

B ut t o proce e d wi th th e flushin g of t h e sma l l sa fe tr ap ,
w e must aga in exam in e Fi g . 577 . B i s a pi e ce ofgin . le ad
ipe , t h e e nd, J , be in g worked t o a tape r po in t , havi n g a

1111 é—in . hole bore d in to t h e po in t, as shown . L e t thi s hole
be th e large st a t th e outside e dge , and bra n che d in to t h e

l in . or 11
1-ia . close t supply pipe , a s show n (this m ay com e

off r e g ula tor or othe r supply-pipe s) . Ca r e shoul d b e take n
to l e t th e e n d of th is pipe stan d up in side t h e large r o n e

about é in . or gin . ; thus t h e wa te r thoroughly scour s t h e

e n d of thi s pipe , whi ch, toge the r with t h e hole be ing
tape r e d from t h e outside , pr e ve n ts a ny for e ign substan ce
ge ttin g o r lodgi n g in this sm a ll ho le of th e

pipe . M H P is a n e n la rged vi ew of thi s pipe .

tr a te s t h e e n d of a we epin g-pipe ha vin g th e oute r e n d

close d
,
e xce ptin g t h e br adawl hole a t K . Such a m e thod

is e xce edin gly da n ge rous, a s th e le a st b i t of dir t, &c . ,

is like ly t o block o r we dge up t h e hole , a n d so pr e ve n t
t h e pa ssage of th e wa te r to supply t h e tr ap . N ill ustr a te s
t h e e n d of th e we epin g-pipe a s i t is ge n e ra lly le ft by an un
ski

l

l

é
e d plum be r , whi ch is a s bad, or worse , than tha t shown

a t
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In t ro duc t io n .

P lum be r s ca n n ot gi ve too m uch a t t e n t ion to th e thor ough
flushin g of close ts, for upon thi s poin t, to a ve ry gr e a t e x
t e n t, depe n ds t h e he a lth o i t h e poo r e r cla ss hom e s . It so

happe n s, m or e by P rovide n ce than a n ythin g e lse , tha t the se
hom e s a r e n o t pe ste r ed with t h e t oo compli ca te d appar a tus
i n t h e wa te r -clo se t ; but , on t h e con tr a ry, a r e of t h e ve ry
sim ple st kin d, for t h e r e a son tha t they a r e th e che ape st tha t
c an b e obta in ed , a n d good r ough on e s ofte n wo rk m uch th e
be st ; but e ven the se close ts r equir e , a n d m ust have , th e
r ope r flushin g, m or e so tha n a va lve close t

,
be cause t h e

fitte r m ay ha ve on ly a dri bble in to t h e ba sin
,
a n d the n i t

wi ll work but n o t so wi th t h e cottage close t, whi ch must
be com ple te in a ll po in ts—v iz .

,
a thor ough supply and

pr ope r size d pipe s, va lve , &c . , w he n a ll wil l g o we ll with
ou t a tte n tion for ye ars, exceptin g prope r tr e a tm e n t

,
n o

m a tte r t o wha t exte n t i t m ay b e use d.

It ofte n happe n s tha t in fittin g up a close t a n d va lve s
,

whe the r i t b e of th e wa ste -pr e ve n te r kin d or othe rwise ,
l itt le or n o car e is taken to se le ct appa r a tus whi ch a r e

sui t ed t o e ach o the r
,
a n d whi ch wil l work we ll toge the r

wh e n fixed . Ofte n a wa ste pr eve n te r givin g a fa ir flush i s
fi xe d to a n infe ri or close t ba sin ,

so tha t t h e be n efit of
t h e r apid flush of th e wa ste pr e ve n te r i s lost in t h e ba sin ,

a n d r ice t e rm
,
t h e r e sult in e ithe r ca se be in g far from

sa t isfa ctory .

T h e po in t tha t shoul d be a lways kept in vi ew is, t o g e t a s
m uch flushin g e ffe ct as po ssible out of t h e give n quan ti ty
ofwa te r d ischar ge d a t e a ch use of th e flushin g ciste rn , so

tha t t h e so il m ay b e r em oved from th e close t, and also
ca r r i ed a lon g t h e dr a in .

I have for m an y ye a r s pa st m ade thisbra n ch of our trade
m y pa r ticula r study . I have a lso t ake n out m an

f
y pate n ts

for this pur pose
,
som e ofwhi ch I sha ll pla ce be or e you,

though I sha ll n o t sa y which ' a r e m y in ve n ti ons , a s thi s i s
n o t a tr ade ca ta logue . I sha ll a lso l ay be for e you a ll those
worthy ofyour a tte n tion

,
such a s J e n n in gs’ , T ylor ’

s, L am

be r i ’

s, B oul din g
’
s
,
G ue st C h r im e s

’

,
&c . , so tha t you m a y

judu s an d b e able to se le ct those m ost sui table for your
pa r t icula r job , for the r e a r e m an y which will sui t on e job
a n d b e to ta lly un fit for a n othe r . T h e o ld sho e , sprin g a n d

roun d va lve , a nd se rvi ce -b ox a rr an gem e n ts have a lways
bee n gr e a t favour i te s

,
be cause they wi ll st an d lon ge r tha n

a ny o the r va lve , a nd for ce rta in work wi ll a n swe r by fa r
t h e be st but e ve n the se a rra n gem e n ts have be e n won de r
fully im pr ove d by t h e i n troduction of a se con d box a n d

siphon
,
or a t othe r tim e s by sim ply fi xin g t h e r oun d va lve

ove r th e m outh of t h e down pipe , a n d con ve rtin g t h e a ir

pipe in to a siphon
,
bywhi ch m e a n s i t is im po ssible t o g e t a

le ss gi ve n quan tity a t e a ch pull of t h e ha n dle , a de side r a tum
whi ch should b e e n fo rced in e ve ryW . C . I sha ll comm e n ce

this close t se rvice -b ox work by de scribin g t h e m e thod of

m aki n g t h e ordi n a ry le ad se rvice -box
,
a n d the n le ad you

St ep by step t o t h e m an y diffe r e n t kin ds t o b e foun d in t h e
m a rke t, both in En glan d a n d abr oad . A fte r this ba tch I
sh a ll g ive t h e di ffe r e n t va lve s for fi xin g un de r t h e c l ose t

L e a d S e r v ic e B oxe s a nd Wa t e r -Wa st

P r e ve n t e r s .

P g . 5 78 shows t h e se rvi ce box a s m ade by th e old sch oo l
ofplum be r s . It is t h e be st shape ext an t a n d th e workin g
the r e of pe rfe ct, if n o t pla ce d to o fa r from W . C . A n y va lve

ci ste rn work m ay b e solde r ed on to this box
,
wa ste pr e

ve n rin or othe rwi se . A , Fi g . 578, is th e ordin ary r oun d
va lve ,

'

g . 582 , solde r e d on t h e t op of t h e b ox this va lve
shoul d b e m ade with a wa te r -w ay of n ot le ss than 2in . ,

a n d h ave a t le a st thr e e t o four che e se -he ad scr ews for taki n g
th e va .vs se a ti ng off t h e rin g ; t h e we ight A i s le ad turn ed

2 72
"

S C A L E

Fm . 578

up t o a n ice fin ish . B i s t h e a ir pipe
,
t h e size of wh ich

should n o t b e le ss than th e down pipe C
,
Fig . 597 . T h e

a ir pipe r equi r e s explan a tion , for ha lf our se rv ice boxe s ar e
spo ile d in a ction by r e ason of t h e a ir pipe be in g m ade to o
sm a ll

,
ge n e r ally am. o r {t im is used. Say t h e outle t pipe

C
, Fig . 597 , t o b e l in . to l in ,

t h e va lve sudden ly ope n ed,
box filled toge the r w i t t h e a ir pipe , the n sudde n ly l e t

FIG . 579 .

t h e va lve close , t h e dr ag ofwa te r to g e t a ir thr ough a sm alle r
pipe w ill b e con side r able

,
be cause this a ir pipe is a t t h e

m om e n t of a ction ,
charged wi th wa te r , thus effe ctuallypre
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ve n ti n a n a ir a ssin g un til t h e wa te r is put :
po se ti

l
e dgw n gipe t o be l é-in . a nd t h e a i r pipe only firm ,

t h e wa te r in t h e a ir pipe , in o rde r to l e t t h e wa te r out of

th e dow n pipe , m us t a s i t we r e fly out of t h e a i r pipe ,
othe r w ise the r e will be a dr ag or pre ssur e e xe rted upon t h e
outside of th e se r vice box (th e in e rti a of t h e wa te r i n a

sm a lle r pipe is co n side r ably g r e a te r ) , an d tha t cause s t h e
t op t o sa g in

wardly, thus causm g t h e va lve to be com e lop
sided, o r out of t h e upr ight, whe n le akage follows . Thi s
I have di scove red b y pra cti ce , but w a s m a n y

.ye a rs be fore I
coul d discove r t h e r e a l cause ofbe n t-t opse rvw e boxe s. B y
workin g t o this rule th e un ple a san t suck in g n oise so often
he ard in se rvice -box pipe s is pr e ve n ted .

Cut t in g O ut S e rv ic e B oxe s .

Fig . 579 is t h e m e thod of cutting out se rvice boxe s . T h e

dr a w in g is t o i l in . sca le , and n e e ds ve ry li ttle de scr iption .

Fi r st, take a pie ce of le ad a n d squa r e i t to th e re quir e d size ,
n am e ly l 6in . by 1 3 in . the n from t h e corn e rs, A , B , C , D,

se t ba ck th e dotted lin e s, E E ,
G G ,

F F
,
H H

,
4 in . , whi ch

will give t h e size of box top, 8in . by 5in . ; t h e n if your
solde r roun d bottom is t o be l in . wide e a ch side , se t back
t h e a n gle lin e s, 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , l in . , or be tte r 1 in . ,

from E t o J
,
a lso fr om G to J , a lso from F t o J ,

a lso rom

H t o J ; the n r a sp the se edg e s. 1 , 2, 3 , 4 , 5 , 6, 7 , 8 , t o a n

a n gle for form ing a m itr e . So il t h e in side a l l ove r wi th in

a
n . of a n gle s, the n shave sam e a s shown a t 6 , 9 , 8 ; n e xt
nd up th e side s (a cha se wedge is han dy he re ) of th e b ox

t o th e shape ofFig . 578 , an d wi th a pie ce of strin g or strap
t ie i t up r e ady for so lde rin g . You ca n pla ce t h e box o n

t h e corn e r edge t o solde r , but b e sur e an d ha ve th e co r n e rs
prope rly closed first . N e xt squa r e up th e bo ttom so tha t i t
will r e st trulyfla t on t h e bottom

,
n e xt so il and shave a l l

roun d th e bo ttom edge
,
say 2

1 in . t h e soilin g, a n d il in . th e
sha vin g ; m ake a br a dawl hole in t h e top for ve n t, a n d
solde r bottom on . T h e r e a son why th e box is m ade
t ape r in g is t o a llo w t h e bottom t o pa ss thr ough th e hole
in t h e ciste rn without le ttin g th e t op fa ll throu h, an d for
this r e a son you m ust n ot fo rge t t o have th e t op a rge r tha n
t h e bottom . If it is n o t la rge e n ough you m ust, a fte r
solde rin g on t h e bo ttom

,
trim i t off a cco rdin gly .

Som e le ad worke rs so il a ll roun d t h e outside of e a ch
an gle sin a s in m akin g U -tr aps . N .B . U se t h e solde r
for t h e an gle s a s coa rse a s possible to pre ve n t m e ltin gwhe n
fixi n g th e box . Som e tim e s th e box i s bosse d up t o t h e
shape shown a t A E D

,
Fig . 580, t o dr op through t h e

bottom of t h e ciste rn ; a fla n ge turn e d a s a t E ; t h e down
pipe solde r ed in to th e bo tt om ; a fte r which th e top i s

wiped on with t h e tur n e d fla n ge to th e bottom of th e
ciste rn . Thi s m ake s a fi r st - ra te job .

R oun d S e r v ic e B oxe s .

Fig . 580is a roun d box , a n d is m a de for stre n g th . It
isfir st cut out of a r oun d pie ce of le ad a ccordin g to the de
Sl red siz e . A bout 15in . e ve r wil l m ake a fa ir " w ed box .

Fm . 580.

The n take th e m a lle t a nd dr e sse r a nd work t h e side s A A
up a s follows s—E rst l ay th e le ad on a so ft pie ce ofwood

C L OSET SER VIC E B OXES A ND VA L VES.

We e ping Aft e r -flush Se rv ic e B o x .

Fig . 58 1 is a wee pin g-se rvice box ,
in troduce d whe re som e

kinds of waste pre ve n te rs a re used, for slowly supplyin g

P ro . 581 .

hollowed out like t h e bottom of a bowl . Then wi th th e
blun t e nd of th e m a lle t m ake th e side s of t h e le ad t o thi s
shape by h e a t in g i t fr om th e in side . Thi s m ust b e don e
without cri pple s or pa cke rs by go in g slowly and caut iousl
to work, a n d by wo rkin g a l l roun d th e edge s fir st

, you

fi n d n o difficulty. H a vin g worked up t h e s a s much

as possible , take th e dumm y an d dre sse r , a n by pla cin g
th e dumm y in side work t h e outside ove r th e w ay youwould
have i t g o un til i t is t o t h e shape requi r ed . The n cut o ut

th e bo ttom a n d so lde r i t on (ha vin g fir st m ade a n a ir hole
in t h e t op of th e box) . If t h e box is t o be l e t dow n in to t h e
ciste rn ,

a s t h e square on e , N E
,
Fig . 598 , J , Fi g . 566

,
B
,

fi g . 597, l e t th e bottom be 1§in . sm a lle r than t h e t op. T h e

va lve i s solde red on th e top po in t of thi s box . Som e tim e s

thi s box is m ade by so lde rin g on th e top an d bo ttom . Thi s
box is a lso m ade for sla te or ir on ciste rn s, whe n th e bottom
of t h e sam e is fir st fixe d with a bo ile r screw a nd th e body
solde r e d on a fte r . T h e bo ile r scr ew shoul d be we ll scr ewed
up first, a nd n o t pa ss too fa r through, unl e ss you wish t h e

bo ile r screw t o form a we e pin g pipe as th a t a t Fig . 58 1 . It
will a t on ce b e se e n tha t t h e se rvi ce box is th e be st shape
for stan din g t h e thrust of th e wa te r from t h e ciste rn

,
by

r e a son of i t s shape . If you wish to screw thi s box to an

ir on ciste rn a fte r i t is m ade , you ca n do so through t h e va lve
rin g by havi n g a s a h n e r m ade like a fork, whi ch must fit
t h e n ut tightly . em em b e r to fix t h e va lve ove r th e hole
in t h e bo t tom . Som e tim e s th e box is fi xed wi th a bra ss
fla n ge an d screws m ade to pass through th e bo ttom of th e

ciste rn .



https://www.forgottenbooks.com/join


2 3 2

va lve . T o r epa ir this va lve , take out th e scr ews, D D, on

t op of box an d r e - le a the r va lve . I ma he r e r em a rk tha t
wha te ve r val ve is use d, th e sam e sh o (1 always be fixed
plum b un de r t h e ba ll le ve r , a n d n ot lOp

-si ded . A s be fore
sta ted, a ny kin d of ciste rn va lve m ay b e fixed upon these
se rvice boxe s, if la rge e n ough . If a wa ste pr e ve n te r 18

fixed, the n t h e we epin g pipe , K,
m ay be use d, but should

n ot com e up m or e tha n 3 in . in to th e box m ake t h e we e p
in g hole about gin . di am e te r .

T h e Spindle Va lv e .

Fig . 585 is t h e spin dl e va lve .

m e tal to m e ta l, wi thout le a the r
va lve ; C , t h e spin dle ; whi ch
This nut shoul d b e solde r ed va lve .

T h is is impor ta n t , a s th e n ut is like ly to work off in tim e .

Th i s va lve will la st we ll, if i t is a good on e , an d if the r e

Fm . 585 . FIG . 586.

i s an a ir -pipe fixe d on th e down pipe t o pr e ve n t t h e va lve
slam m in g . Thi s valve wil l stan d h o t wa te r , an d i s use ful
for m any diffe r e n t purpose s . Som e tim e s t h e spin dle is
of double le n gth , a n d the n t h e va lve is ca lled a lon g
spin dle v a lve . This va lve is shown fixed a t B , Fig . 594,
a lso a t D,

Fi g . 598 , &c .

S c r e w e d Spindle Va lv e .

Fig . 586 i s t h e above va lve , with th e scr ew, A ,
on th e

bott om for ir on pipe .

,

L o n g Spindle Va lv e .

Fig . 587 is a lon g spin dle va lve for pum p
, close t, an d

o the r w ork . This va lve is han dy for plac e s such a s a t

FIG . 587. Fm . 588 . FIG . 589.

E a n d J , Fig . 598
, an d a t B

,
Fig . 594 , or othe r place s

w he r e the r e 1 8 n o cha n ce of ge ttin g a t t h e va lv e . It is
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a lso m uch use d in th e old leaden pum ps, for whi ch see

Sla t e C ist e r n Spin dle Va lve s .

Fi g . 588 is a

T h e C ist e r n Va lve We ll (o n Va lv e We l l)

FIG . 590.

flushe s th e close t (but suppo se thi s va lve n o t t o b e within
t h e box , but a cock or va lve fixe d on t h e pipe
a nswe r th e sam e pur pose ) . Shut th e va lve a n d th e box

r efills . Ke e p t h e valve ope n , a n d onl y th e lim ited quan tity
of wa te r ca n pa ss thr ough t h e hole in to th e box a nd
through th e va lve .

Tw in S e r v ic e B o xe s .

v -Fi g . 591 is a plan of Fig . 593 a t A B .
—In la rge house s

i t is a comm on th in g
~ t o ha ve t w o or th r e e se rvi ce boxe s

fixed i n on e ci ste r n ,
a n d ge n e r a ll y a ll wa n t t o b e in on e

pla ce t o sui t t h e wir e s o r pipe s . It i s the n ofte n be st t o
m ake tw in boxe s, a s shown a t Figs . 592 a nd 593

,
whi ch

a r e m ade a s follows : Fir st, so lde r in your pipe s in bottom

Fi g . 590is a va lve we ll for le ad ciste r n s. This we ll is'
fixed in orde r to fix th e valve in such a posi t ion
th e use ful e ffe ct of t h e ciste rn m ay b e uti liz e d . It should
a lways be cove r ed ove r with a gr a tin g of som e kin d,
ge n e r a lly a pe rfor a te d pie ce of she e t le ad . B y cove ri n g it
wa te rtight ove r , wi th we epin g-hole a n d a ir pipe , wi th
groun d- in val ve , i t a n swe rs for Fig . 594 fir st -cla ss, a s
can be tte r em pty th e ciste rn .

th e va lve up a n d th e wate r run s through
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ciste rn whe r e r e quir ed, say 6in . apa r t, the n take a piece
she e t le ad, say 6in . by 7in .

,
to m ake th e par ti ti on

, a n d

F10. 591 .

be n d i t t o t h e shape , a s a t A B Fi g . 591
,
Thi s is for t h e

side s of t h e box t o sta n d up aga in st a lso be n d ove r to t h e
s am e an gle or squa re t h e t op,

a s a t C , Fi g . 592 n ext

S P R IN G B OA R D

283

to stan d . N e xt, pre pa r e th e boxe s by m akin g t h e t w o

on e e n d in e ach sectiona l plan , as sh own a t
Fi g . 591 .

FIG . 593 .

T h e side s are in di ca te d by th e plan an d a t l
,
2
,
3 , 4 ;

the y ar e m i tr e d an d so lde r ed up a s in an ordin a ry se rvice
b ox , onl y squar e . H avin g don e thi s

,
n ext soil a n d shave

them r oun d th e bottom s an d up th e side s, an d ove r th e top

FIG . 592.

a n d shave a ll roun d the se an gle s
,
t op an d side , a lso a lon g

t h e bo tt om , a s a t D ,
Fi g . 592

,
a n d solde r sam e to t h e bottom

of ciste rn just whe r e you m ay wish th e ce n tr e of t h e b ox

of th e box e nd ; al so pr epar e th e bo tt om of th e
ciste rn t o r e ce ive them—tha t i s

,
soil an d shave . P ut them

ove r th e pre par ed a nd fixe d pa rtition
,
an d l e t th e s

i de s butt
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wi th in l in . or gin ”
a s shown a t F,

Figs. 591 an d 592 ;
the n so lde r a ll r oun d t h e bottom of t h e boxe s fir st, a s a t

H H H H H H
,
Figs . 592 a nd 593 . H avin g don e

this , take som e pa ste d pape r , a n d the n fix t h e pape r on

tha t pa rt of t h e solde r whi ch m ay be in t h e w ay whe n
so lde r in g roun d th e upr ight pa rt or side a n d ove r t h e top
of pre pa r ed work . Thi s w ill ke ep th e bo ttom solde r cle an
a n d fr e e from spla she s . The n so lde r sam e

, fir st Wlpe t h e

top ha lf-w ay a nd down on e side , fin ish n e a tly ; the n
r e tur n to th e top a nd wa rm up th e so lde r a n d fin i sh fr om
t op a nd down side a n d le ave th e work a s shown a t K K ,

Fig . 593 ; you can e ithe r fix t h e br a ss va lve wa she r s, J J ,
Fi g . 593 , be for e th e solde r in g do w n of th e boxe s or

a fte rwards be for e is be st in som e ca se s .

T h e B o x Wa st e P r e v e n t e r . (Fig .

form of waste pr e ve n te r . It is t h e simple st
tha t I know of

,
a n d is, a s w il l b e se e n

,
n o t a po si tive wa te r

wa ste pre ve n te r , but par t i a l, in a smuch a s i t a llows th e wa te r
a lways t o run to a l im i ted e xte n t whe n t h e close t va lve is
ope n . It is sim ply a squa r e or othe r shape d box ,

havin g t h e
in le t or we epin g hole , A ,

a n d wh ich is t h e onl y inl e t in to
box . Thi s hole shoul d b e m ade a ccordin g t o cir cum stan ce s,
from &in . upwa rds . T h e air -pipe D a n swe rs t w o purpose s, i t
is used a s an a ir -pipe or as a n Ope nin g for th e wir e 0to work
through . wi re is

,
of cour se

,
to work t h e spindl e va lve

B
, and is in t h e ordin a ry w ay con n e cte d with th e bal l-leve r .

Fm . 594 .

This box will an swe r for othe r pipe s
,
a s wi ll be he re a fte r

w r itt e n upon . F is th e down pipe to W . C . T h e m ode of
fixi n g th is box is,—fi rst

, to fix th e down pipe to th e bo ttom of
t h e ciste rn ,

M i l/t or w i th out va lve B . R em em be r this valve
should be a fi r st -class g r ound- i a spin dle valve

,
if use d, a s

th e r e is n o cha n ce of r e - le a the ri n g without cuttin g th e
bo x o r by ha vin g a la rge cap a n d scr ew to g e t a t i t . N e xt,
take th e b ox a n d a ir -pipe com ple t e , a n d put th e wir e through
t h e a ir -pipe a nd solde r sam e ove r va lve to bottom ofciste rn ,

an d if a n i ron o r sla te ciste r n , screw t h e lo t down toge the r
-tha t i s, t h e bo ttom of box an d th e va lve ; a fte r whi ch

solde r t h e box the r e to ; r em em be r to fix som e brown pape r
unde r t h e le ad to ke ep th e he a t fr om th e ir on or sla te . T h e
a cti on of this box is a s follows : H a vin g th e lo t subm e rged
i n t h e bo ttom of t h e c is te r n

,
th e bo x m ust fill thr ough t h e

hole A . Say thi s take s on e m i nute . The n pul l th e va lve
up a n d th e wa te r run s through a nd flushe s t h e close t . (B ut
suppo se thi sva lve n o t to b e wi thin th e box

, but a cook o r va lvefixed on a.

pip
e be low i t will a n swe r th e sam e urpo se . )

Shut th e V vs and t h e box refills . ve ope n ,

an d on ly t h e lim i ted quan ti ty of wa te r ca n a ss throu h
th e ho le in to t h e bo x a nd through t h e va iv

re.
g
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ill ustra tes th e box waste pr e ven te r m ade roun d , and ha vin g
a top to screw on to take out th e va lve ; th e air h ole and
in le t hole a t bottom a r e cle a r ly shown

FIG . 595.

T h e e n gravin g Fig . 597 is th e se rvice box fixed wi th
va lve a nd a ir pipe com ple te , showin g i t for a pan or valve
W . C . in a le ad ciste r n , A th e va lve , B th e se rvi ce box , whi ch
should be kept a s low a s possible in ciste rn D .

Wa t e r Wa st e P r e ve n t e r s .

Fix ing t h e Frug a l Va lv e .

T h e di agr am Fig . 596 illustr a te s t h e m e thod of fixin g
th e frugal va lve ove r th e m outh of a down pipe for supply

in g a b e pe r When fi xm
’ g thi s, be sur e t o fix th e an

pipe an ca rry i t we ll above th e top of th e ciste rn .

Som e wa te r com pan i e s e n force th e use of waste pre

ve n te r s, a nd a ccordin g to t h e loca li ty, so you will fi n d th e
va ri e ti e sused . For thi sr e a son i t would be n e ce ssary

for m e t o illustra te a nd e xpla in them a t con side rable le n gth,
for should I on ly give a de scr ipti on of on e or t w o , thi s
work woul d sim ply be use ful to those w h o m ay have to fix
the se pa r ti cul a r wa ste pr e ve n te r s . B ut for a comm e n cem e n t
I will in tr oduce to your n otice t h e ce lebr a ted fruga l val ve a s
fi xe d a t Fig . 59 7, whi ch m ay b e sum m ed up a s tha t 0 a

sim ple boy’
s sucke r appli ed t o t h e fla t t op of a r oun d va lve ,

which, whe n th e wi r e is pulled, sucks up th e val ve , holds i t
for a m inute or so , a nd a llows i t to dr op off a nd so close
th e va lve se a tin g, of whi ch m ore wi ll be sa id whe n il lus
t r a t in g th e fruga l va lve in sect ion . Som e tim e s this fruga l
va lve is kn own a s th e Tr i ton va lve .
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t h e close t ba sin whe n a ll is com ple te .
S e r v ic e B o xe s .

supportin g th e ciste rn , se e Figs . 659

Wa ll is Co n n e l‘s B o x Va lv e .

This se rvi ce box va lve [Fi g . i s used in G la sgow ; i t ,
as can be se e n ,

i s a cyli n de r 0, ha vin g a hollow piston D,

e n d of which pa sse s thr ough t h e colla r F, and

FIG . 601 .

FM . 599 .

Fm . 600.

J . Ston e C o
’
s. wa te r waste pr eve n tin g se rvi ce box .

This is a ve ry e ffe ctive , che a p a n d useful se rvi ce box
,
wi th

val ve a n d a ir -pipe toge the r wi th un i on an d fi ynut com ple te .

The y have be e n la rge ly used by t h e Sur re y side of th e ri ve r
plum be r s. Fi g . 600 i s t h e va lve an d box com ple te , w ith
c am

,
ba ll, le ve r a n d cha in . This wa ste pr e ve n te r is a ve ry

stron g m ake . I n e e d scarce ly sa y tha t by pullin g up t h e

r od or air -pipe (to which th e cha in is a ttached) tha t i t first
close s t h e in le t va lve , an d by con tinuin g th e pul l i t n e xt
Ope n s t h e ha lf-r oun d val ve (whi ch i s of rubbe r ) , an d

a llows on ly t h e con te n ts of th e box t o flush th e close t . T o

r epai r this,un scr ew t h e gui de on top, take out t h e di aphragm
an d va lve , a n d r e -rubbe r sam e .
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forms a va lve se a tin g which be a rs on th e rubbe r face B . T h e

action is as follows : O n r a isin g t h e le ve r a t A , th e val ve
fa ce B is lower ed, then th e piston slow l follows, pr e ssin g
th e wa te r from t h e cylin de r F C , thron g th e sla ck pa rt of
t h e piston D . Suppose i t to follow th e va lve

,
a nd th e

piston se a t in g t o sit upon sam e , th e wa te rway will b e stoppe d
up, a n d n o m ore can be obta in ed un ti l th e va lve is a
brought up by re a son of A

“ be in g all owe d t o fa ll . Th e n
pull up aga in an d ope n t h e wa te rway, a n d a fr e sh supply
wi ll be obta in ed. This valve h a s be e n m ade in m an y
diffe r en t form s bo th t o work be low th e close t se at a nd for
fixin g in ciste rns .

Lo ndo n Close t Va lv e , P a t e n t of 1 8 7 3 .

This wa ste pre ven te r w a s lar ge ly use d about t h e ye ar s
1872 t o 1876 , a n d w il l b e re adily un de r sto od from th e fol

low in g —Fig . 602 is a la rge roun d box
,
ha vin g a va lve

se a tin g a t E D, F is th e hole for t h e a i r pipe , C is a hollow
s in dl e , workin g thr ough a cup le a the r o r stuffin g box a t

61 On t h e bo ttom of thi s hollow spin dle is form ed a valve
ofpe culi ar con structi on i t is like a cup a nd ba ll join t for
a g a s chan de li e r , th e ba ll par t ofwhi ch a t A form s a valve
a ga ins t t h e se a tin g B , and wil l be un de rstood a s follow s
Suppose t h e appar atus fix ed in a ciste rn be low wa te r , an d

23 7

wa te r runs down th e ho llow spin dle th r ough t h e valve
box A B ,

a n d re -charge s t h e large box . T h e valve can be
take n out of th e box by un screwin g th e t op.

Fig . 603 illustr a te s th e L ondon close t va lve
,
a s just ex

Fxo . 602.

full, on pullin g up t h e hollow spin dle , thi s fir st clo se s
t h e in le t va lve A B t o th e b ox n ow con tinue th e pullin g
of t h e holl ow spin dl e , this lifts th e va lve D , a n d t h e wa te r
w i thin t h e box run s down thr ough t h e se a tin g t o th e

close t ; n ow l e t fall t h e spin dl e an d th e va lve D close s ;
t hen th e holl ow spin dl e drops, as fr om B to A , a n d t h e

pla in e d
,
fixed i n a body or cylin de r , A I

,
B and C ,

fo r

fixi n g
,
a s shown ,

a t Fi g . 604 , a n d will b e un de r stood by
t h e fo llowin g de scr i tion —Fir st, you sa w tha t th e spi n dl e
C , Fig . 602, w a s h o ow ,

an d tha t i t worked thr ough a cup
le a the r , th a t i t h ad a cup and ba ll va lve a t t h e bo tt om ;

then Fig . 604 is just th e sam e , but in ste ad ofbe in g fix e d on



t h e top of th e box a n d thr ough sam e , i t is fix ed lowe r
down (see th e secti on a t B D Q, Fi g . 610) t h e wa te r run s
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th e spin dle C ,
i t , a s in Fi g . 602

, fir st close s th e in le t t o box ,

and by con ti nui n g th e pull i t ope n s th e bo tt om valve , whe n

FIG . 604 .

through th e holl ow Spindl e 604 , down a nd up

aga in a t B , and so char ge s th e b ox E but on pulli n g up

Fm . 605.

th e wa te r fr om th e box run s out again by and thr oug h th e
tube B ,

and to th e down pipe . Fi g . 605 is th e sam e va lve ,
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thi s is a fa irly fitti n g plunger or piston wi thin th e br a ss Fi g . 608 is a n e le va tion of Fig . 602
, whi ch require s n o

cylin de r L ; by pul l ing i t up i t ope ns th e r e l i e f val ve H , fur the r de scripti on .

and allows th e wa te r to pass out , but by r e le asin t h e

spin dl e t h e plun ge r com e s in to play, an d is kept from op
pin g qui ckly by re aso n of th e r e tardin g va lve closin g t h e Wa s t e P r e v e n t in g C ist e r n s .

top pa rt of t h e cylin de r ; th e wa te r space be twe e n th e t op

ofcylin de r and plun ge r is fi l led by th e wa t e r pa ssin g be

Fi o . 608

twe e n th e in side of th e cylin de r and th e outside of th e

plun ge r , when th e plun ge r is a llowe d to slowly fa ll , ca r ry
in g th e outle t val ve with i t , the r eby closin g t h e se a ti n g D .

T h e w ay to re pa ir thi s val ve is by takin g out t h e che e se
he ade d screws in th e top. Thisbox ism ade of le ad , coppe r

Fro . 609 .

Fig . 609 . This is m ade of le ad
, coppe r , a nd zin c, an d

wo rks ve ry we ll ; but as the r e is n o t on e plum be r out of
t e n w h o ca n r epa ir t h e sam e , i t m ay be use ful to expla in
h ow t o do i t . Fir st, take off th e wir e a t J , and on w ill
the n be able t o put a k ey-spa n n e r ove r th e t op. n scre w

t h e top, a n d take t h e va lve out , whe n i t can be e a sily t e
le a the r ed . Som e tim e s you wi ll fi n d thi s se rvi ce box va lve
scr ewe d t oge the r wi th sm a ll che e se -he aded screws

,
which is

much th e be st plan . T h e a ction of thi s se rvi ce b ox ciste rn
is a s fo llows -Suppose t h e lowe r pa rt

,
N

,
of t h e

box t o b e full ofwa te r
,
an d a lso th e uppe r pa r t, w hi ch is

pa rted ofi by t h e pa rt ition , M , th e wa te r coul d n o t run out

of t h e lowe r pa rt of t h e box wi thout ve n t the n to e t ve n t
the r e is a siphon form ed up th e on e an gle a t P am?L , t h e
outside pla te whi ch form s thi s siphon . N ow pull up th e
va lve , a n d t h e wa te r fr om t h e lowe r pa rt will try t o pa ss
t h e outle t va lve , but be for e thi s take s pla ce som e m ore

wa te r must take i t s pla ce
,
whe n t h e weight of t h e wa te r

fr om be low dr aws tha t fr om above
,
so tha t t h e top par t

of this box i s r e a lly em ptied first. B ut a s th e box would
n o t be a n e ffe ctua l pr e ve n te r if this w a s n ot stoppe d in
som e w ay or othe r (be cause by ke epin g t h e outle t va lve
par tia lly ope n just equa lly t o t h e in com e from m a in pipe ,
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th e va lve

FIG . 610.

hi ghe st poin t of th e wa te r N ow by ha vin g th e

hole he re , pull up t h e va lve slowly, or a ve ry l ittle , a n d
a i r -hole wi ll give sufli cie n t a ir in th e siphon t o a llow

t h e bott om box ,
N

, t o em pty ; but pul l t h e va lve ope n in
t h e o rdin ary w ay, a n d t h e whole of t h e wa te r out of t h e

t op and bo ttom of t h e ciste rn will b e discharged . If you

do n o t r equi r e a l l to be taken out of t h e top pa rt, m ake a

la rge r hole in th e siphon whe r e you would like th e wa te r t o
stan d

, a s a t L ,
a n d thi s wi ll l e t in suffici e n t a ir t o br e ak

th e siphon a cti on , tha t is as soon a s th e wa te r ge ts be low
this po in t .

Double A c t io n Wa st e P r e v e n t ing C ist e r n .

Fig . 6 10. This ciste rn is som e thin g like th e la st de
scr ibe d

,
but this is de sign ed to g ive n e ithe r a gr e a te r n o r a

le ss qua n tity than t h e t w o ga llon s (a m o st im po r ta n t in v e n
t ion ) . Thi s c iste rn is useful . for a l l kin ds of pla ce s

,
n o

m a tter whe r e , a s t h e pe r son usin g i t can n ot g e t le ss than a

g ive n quan tity. T h e a ction is a s follows —N is t h e se r

vice box ,
a s in Figs . 602 a n d 604 . Suppo se this t o be

ful l of wa te r ; pull t h e hollow spin dle G
, whi ch fir st

a leses t h e cup-a n d-ba ll va lve A . B y co n t inu in g t h e

pull t h e outle t va lve D ope n s, and a cle ar passage is

24 1

tw o ga ll

a r e run out ofN , an d th e dr ag ofwa te r in t h e down pipe
brin gs th e siphon P in to play . T h e siphon i s form ed in
side t h e an gle of th e se rvi ce -box , a s in Fig . 609, t h e bo ttom
ofwhich is a t M . L is a tube a n swe r in g t h e purpo se ofL ,

P i 609 .%n th e above in ve n ti on i t will b e obse rved , tha t, should
th e handl e b e he ld up un til t h e box N is em ptied

,
tha t on

le ttin g g o th e pull, t h e siphon P ca n n ot b e sta r te d, in a sm uch
as a ir wi ll b e adm i t t e d in to t h e down pipe E ,

whi ch wi ll of
cour se pr e ve n t t h e suckin g a ction n e ce ssa ry for producin g
t h e a ft e r -flush thr ough t h e siphon M the r e for e thi s wa ste
pr e ve n te r wi ll r equi r e pa rticular a tte n tion if th e a fte r -flush
a ction is r equi r e d. T o g e t ove r thi s difi i cul ty , t h e top of
t h e cham be r N should b e ope n to t h e t op of t h e ciste rn ,
which will g ive m o r e for ce t o th e wa te r within th e down
pipe ; thi s be in g so , a portion of t h e wa te r will run up
t h e siphon pipe P t o about M , a n d on i t s r e turn wil l e ffe c
tua l ly sta rt t h e siphon , a n d so give t h e afte r -flush a t

e a ch Ope r a tion . The r e can b e n o mi stake about th e
e ffici e n cy of thi s ciste r n a s a pe rfe ct w a-t e r waste pr e ve n te r ,
but fo r som e r e a son (i t s cost, I be li eve ) i t is n o t m uch use d .

I ha ve se e n on e which h a s be en in con sta n t use on th e N e w

R ive r W a te r Works pipe s e ve r sin ce th e ye a r 1873 , andha s
worked we ll w i thout a tt ention ever sinc e .
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I w ill n ow give yo
c iste rn s un de r wa te r ,
in g di agram .

a rr a n gem e n t s .

. C'

iste r n Wa s t e P r e ve n t e r' A r r a ng e m e n t . S ing le Dia ph r a g m Wa st e -P r e v e n t in g Va lve s
“Th

i s i s i llustr a te d a t Fig . 61 1 i t shows th e val ve (P a t e n t N o . 1 1 7 9 , Of A -D 1 8 7 6 )7 fix ed 1 11 th e C i ste rn , a s a t M
, fo r supplyin g a pa n or Fi g . 6 12 r e pr e se n ts on e of th e fir st sin gle di aphr a gm

va lv e
o

cl o se t ; i t a lso shows
.

th e wi ri n g ofth e cr an ks an d ba ll wa ste -pr e ve n tin g val ve s . T hey have be e n m ade to a ve ryleve r and a lso th e &11
'

plpe F Q, which shoul d have be e n gre a t e xte n t, on a ccoun t of the ir e xtrem e simplicity.
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Fm . 614 .

Fm . 6115.

P IP‘.
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C uppe d Dia ph r a g m Va lve . [Fig .

On th e le ft ha n d side is th e va lve a t r e st, a n d is, as can

b e se e n , a fle xible cup a tta ched to a we ight . A t th e bottom
ofthi s flexible cup the r e is a valve cove r in g a se a tin g le ad
in g t o W . C . P ull up th e wir e a t t0p of we ight

,
a n d thi s

br in gs th e cup an d va lve sudde n ly off i ts se a tin g
,
a s shown

by t h e mi ddl e fig ur e . B ut a s t h e cup is hollow a n dflexible
,

havin g a sm a ll hole for a wa te r pa ssage
,
t h e we ight of t h e

va lve cause s i t to slowly fa ll
,
a s shown on t h e r ight ha n d

side ,
‘

th e re by closin g t h e va lve to W . C . , a s shown a t Fig .

6 14 . Fig . 6 15 i s t h e sam e va lve fixe d in a sm a ll ciste rn
,

w i th ba l l va lve
,
leve r a nd war n i n g pipe comple te .

S ing le a nd Aft e r -Flus h Va lve s .

Fig . 616 .
—This is t h e sam e va lve fixed in sm a ll ciste rn .

A s ca n be se e n , this give s on e flush whe n th e han dle is
pulled, a n d al so on e whe n th e ha n dle is l e t g o .

Fig . 617 .
—T hi s is t h e sam e va lve a s above , m ade for lead

o r zw o ciste rns , a nd for fixin g ove r se rvice boxe s.

T h e Frug a l Va lve , a lso k no w n a s t h e Tr it o n Va lve .

P a t e n t N o . of 1 8 7 6 .

[Fig s 618, 619, 620,

This in ve n tion is simply t h e adapta tion of th e we ll
kn own boy’

s sucke r t o wa t e r waste pr e ven tin g purpose s .

The re is on e m ai n po in t to b e kept in vi ew whe n m aki n g
this val ve , a nd tha t is size , for whe n t h e rubbe r C , Fi g .

618, e tc .
,
is sm a ll , th e a ction ca nn ot so we ll be

FIG . 616.

T h e par ts a re as follows : E is th e va lve
a disc, or fla t -e dge d di sh, th e bott om

FIG . 617.
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of whi ch form s a se a ti n g for th e se a tin g-rubbe r . C is th e

sucke r
, a pi e c e of pur e vulca n i ze d In dia rubbe r

,
35 in che s

roun d
, a n d on e -e ighth of an in ch thi ck, havin g a spin dl e

.

F
,
on e e n d scr ewed for th e n ut A ,

a n d ha vin g a sm all le ad
we ight on i ts outside , a n d on top of rubbe r , o r thi s we ight
m ay be form ed in con jun ction w i th th e a tta chi n g we ight
H . D is t h e sm a ll r e gula ting or r e li evin g se t scr ew in to

Fro . 6 18 FIG . 61 9 .

Fro . 620. FIG . 621

t h e dish , or , in lieu of this
,
a sm a ll hole will suflice , or , ‘

for this purpose , a rough surfa ce will a n swe r on t h e dish
face , or spir a l pipe s or r in gs m ay b e use d . G i s t h e

outside ca sin g th e wa te r w ay to t h e va lve is upwa rds, a s
a t B

,
Fig . 6 18, e t c .

Fig . 622 shows th is valve fixed wi thin a spe cia lly con

Frs . 622 .

Sti
'

uct ed cistern wi th roun ded corn e rs, a lthough he re shown
Wl th squa re on e s .

C L OSET SERVIC E B OXES AND VA L VES.

T h e a c ti on is as fo ll ow s : Fi g . 618 sh ow s th e dow n pipe v a lv e
E closed . T h e rubb e r C

,
Fig . 620, is he ld upby t h e spin dle F;

l e t thi s fal l upon t h e di sh A a s a t Fig . 6 18 ; n ow li ft th e
spin dl e F ; this rubbe r sucke r - like take s up t h e di sh A
wi th i t , thus open i n g th e va lve B , a n d holds i t up a s in
Fig 6 19 . If th e se t scr ew D should b e a ll r ight

,

the re W ill be a chan ce of t h e dish dr oppin g off
, a n d thus

closin g th e ape rtur e B ove r t h e close t pipe . Th is is
solde r e d to th e ciste rn a t th e fla n ge E

, o r i t m ay be fixed
ove r th e se rvi ce box , a s th e ordi n ary roun d val ve . Se e
Fi gs. 597 and 626 .

Double -A ct io n Wa st e -P r e ve nt e r Va lve s (S ing le a nd

Aft e r -flush .)

[A lso see Fig . 563 , &c.]

FIG .

they r ec e ive fr om h im . Eve ry bui lde r or m a ste r plum be r
should be ar thi s we ll in m ind, as m y expe r ie n ce h as taught
m e tha t ha lf t h e be st sa ni tar y fittin gs (m ore e spe c i a lly
va lve s) a r e spo ilt by th e clum sin e ss or car e le ssn e ss of nu

skil led workm e n .

Fig . 623 i s a se ction ofon e of th e double -a ction wa te r
wa ste pr e ve n te r s (for th e m e thod of fixin g a n d e le va tion ,

se e Fi g . 628 ) for fixin g in a
‘

ciste rn un de r wa te r . A i s t h e

T h e M e tr opol itan an d o the r wa te r com pani e s’ A cts
,

e spe cial ly tha t da te d 187 1 , h a s cr e a te d much a g ita ti on , a nd
n o t a li ttle e n te rpr ise a nd in ve n tive ta le n t in th e m an u

fa ctur e of wa te r -clo se t va lve s
,
whi ch m ay ve ry e asil y be

a ccoun te d for by r e fe r e n c e to t h e followin g i tem s in t h e

A ct . It will b e se e n by C lause 2 1 , whi ch I he r e in se rt,
tha t th e supply ofwa te r to close ts is l im i ted . It says :

“ Eve ry wa te r close t ciste rn or wa te r close t se rvice -box
he r e a fte r fitted

,
in whi ch wa te r suppli ed by th e com pan y

is to b e use d
,
shall have a n e ffici e n t waste -pr eve n tin g

appara t us so con st ructe d as n o t t o b e capable of di sch a r g
in g m or e than t w o ga llon s of wa te r a t e a ch flush . B ut

i t doe s n ot m ake a n y stipula ti on a s to th e n um be r of tim e s

you m ay r epe a t th e flushe s . H e r e is t h e r e sult : B y r e fe r
r in g on ce m or e to Fig . 628, youwi ll obse rve t h e valve -close t,
a nd above i t th e ciste rn wi th th e double -acti on waste -

pre

ve n t in g va lve , capable ofdischa rgin g th e t w o gal lon s twi ce
ove r

,
but a t di ffe r e n t in te rva ls . The se a fte r -flush valve s

should be thor oughl y un de rstood by e ve ry plum be r , for th e
r e a son tha t, like m ost othe r wa te r fittin gs, the ir good or b ad
workin g will, t o a gre a t e xte n t, depe nd upon th e tre a tm e n t



https://www.forgottenbooks.com/join


248 C L OSET SERVIC E B OXES AND VA L VES.

(in th e , bottom or side ) , than tha t of th e down pipe , a n d an

a ir pipe on t op. For such an a rr an gem e n t se e Fi g . 625 . A t

82 is t o b e se e n t h e box spoke n of abo ve 72 i s on e of th e

frug a l va lve s, or thi s m ay b e an ordi n a ry spin dle o r r oun d
va lve fixed ove r a se r vi ce box or e n ds of a dow n pipe , as
s ow n a t M ,

Fi g . 640, an d a lso a t 4 4 , Fi g . 625 ;
0

a t 75 is t h e

a i r pipe , whi ch m ay b e in any w ay con n e ctedWi th t h e downpipe ; but in thi s case t h e a ir pipe i s ca r r i e d up a s a t 77 ;
be n t ove r a t th e t op a n d take n down aga in a s a t 78 a n d 79,
a n dfin al l y to wi thi n l in . of th e bottom ofth e b ox

,
a s a t 80.

H e r e i t i s con ve r te d in to a siphon th e ope n e n d dips in to
a se rvice -box ,

as Shown a t 80 8 1 i s a sm a ll in le t hole , say
a quar te r th e size oft h e pipe ;, an d 82A ,

th e a ir -pipe ; 73 , th e
ba ll-le ve r , 73 A ,

th e wi r e from th e ba ll—le ve r to t h e va lve
72 8 3 is t h e pul l 84

,
85, 86 , is t h e pla n of t h e va lve

se a tin g, showin g t h e br idge a n d siphon ape r tur e , 8 5 . T h e

effe ct of this sim l e a rr an gem e n t i s tha t t h e box 82 be in g
subm e rged , soon fillswi th wa te r through th e sm a ll hole 81
th e full-sized valve 72 a lso be in g subm e rged, on be in g

W a llows t h e wa te r t o rush full bor e down t h e pipe 44 .

ow shut thi s valve , a n d fo r wa n t of a ir th e wa te r rushin g
down t h e pipe 44 , so t o spe ak, dr ags t h e wa te r out of th e

box 82 by r e a son of t h e a ir -pipe 82A ,
t h e box be com e s

empty
,
a n d of cour se th e siphon c e a se s to run ,

but i t soon

fills up aga in
,
an d is r ea dy for a n othe r supply .

N .B .
—Thi s is m ost importa n t . B y n o m e a ns l e t th e down

pipe b e in any w ay t h e le a st tr apped . It m ust b e m ade to
dra in i tse lf qui t e e mpty, othe rwi se t h e wa te r wi ll con tin ua lly
e bb ove r

‘

t h e siph on . B e sur e a n d wa tch thi s . If th e sam e

shoul d le ak o r ebb ove r , you w i ll kn ow n ow h ow to a ct .

P a n and other close ts do n o t r equi r e a n ythin g be tte r than
this waste pr e ve n te r , if prope rly m ade an d a tte nde d to .

T h e sam e appli e s t o a ll siphon -action close t va lve s. Of

cour se , t h e box would n o t fill o r em pty i tse lf if t h e a ir -pip:82A , w a s n ot fixed . M is t h e ba ll-valve , which w or

wi th a cup le a the r wi thi n a thim ble a s a t 69 H ,
K

,
is th e

se atin g 7 1 th e floa t. Se e B all Va lve s
,
n e xt volum e ]

T h e box of course 1 on ly fill up a ccordin g t o t h e size
of th e hole 8 1

,
whi ch

,
if large

,
will a llow you to ha ve a

sm a lle r b ox ,
be cause th e in com in g wa te r w i ll te n d t o

ke e p t h e siphon supplie d w i th wa te r ; in fa ct, if t h e hole 8 1
is t oo large , th e siphon wil l run a co n tinua l stre am . Do
n o t forge t wha t I sa id

,
tha t t h e pipe must n o t b e tr apped ,

but a l l t h e wa te r must dr a in out .

T r a p Flus h in g .

On r e fe r en ce t o Fig . 625, a t 9 1 , 90a n d 88, m ay b e se e n
a pipe br an ched in to th e he e l of th e tr ap . Thi s h a s a

won de rful e ffe ct in cle an sin g t h e tr ap
,
e spe cially in work

m e n
’
s close ts ; be twee n 90a n d 9 1 is th e supply t o t h e a rm

of th e basin , whi ch i s con tin ued up t o t h e va lve . T h e
e ffe ct of carryin g thi s pipe in to t h e he e l of t h e tr ap is
e xce e dingly good, in asmuch a s t h e wa te r insta n tly thr ows
e ve rythi n g fr om th e tr ap in to t h e dra in ; a lso se e Figs . 4 80

,

55 1
,
395

,
&c .

P a n -Clo se t Ve n t ila t io n , Win in g . a nd Flus h in g .

P a t e n t o f 1 8 7 6 .

I have de scribe d th e siphon a rr a n gem e n t
,
whi ch i s a lso

applicable t o val ve or pan close ts
,
a n d sha ll n ow ful ly

de scr ibe t h e se rvi ce -box work
,
both wi th a n d without “ tr ap

pl
i n

go
r we epin g stan d-pipe s,” Shown a t A

,
Fi g . 626

,
a lso a t

62
,

6

F1g . 598
,
&c . Fir st l e t us e xam in e t h e box 30

, Fig .

This is an oblon g le ad se rvi ce b ox se e Fig . 578] m ade
tape r in g so tha t t h e bottom m ay dr op t ough t h e hole cut
i n th e le ad ci stern , a n d th e top of t h e b ox be in g m ade
la rge r pr eve n ts i t dr oppin g th r ough . Ofcour se , t h e bo t
t om of th e box m ay be a s shown a t H D H

, Fig . 592
,wi ped to th e bo t tom of t h e ciste rn .

N ow e xam in e

a ir -pipe 3 1 , n e xt
basin 2 1

,
and is m ade

Fm . 626.

con n ected t o th e ba sin with a n in dia -rubbe r con e ,
a n d ti ed wi th wir e .

Clo se t Co n e s .

FIG . 627.

C L OSET C orin a—Fi g . 627 , v h i ch is

rubbe r pipe m ade con e shaped,



- C L OSET SERVIC E B OXES A ND VA L VES.

t h e a rm of th e ba sin , a n d th e othe r ove r th e pipe , andm ade
good with strin g o r fi n e coppe r wir e . N ext

,
r e fe r t o t h e

t op pa rt of t h e down -pipe a t 28 , whe r e you will se e t h e
pipe br ought n e ar ly t o t h e top of th e box ; t h e r e a son for
this i s, tha t t h e va lve 3 3

,
Fi g . 626, is a kin d of wa ste

Flu. 628 .

va lve—tha t i s , tha t it close s a ft e r about tw o

wa te r is discha rged , a nd should t h e va lve b e
dr oppe d be for e t h e h a n dle of th e close t, th e wa te r -b ox , 30,
wi ll on ly em pty i tse lf slowly, by r e a son of t h e pipe

0

28

having on ly a sm a ll hole , about —}in . in diam e t e r
t
i n t h e Side

ofsta n d-pipe , a s shown a t A [for thi s a lso se e Fi g . 58 1 a n d

de scripti on ] . N ow a ve ry la rge ma jority of pe rsons
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would, on se e in g tha t th e
'wa te r stoppe d r im n in g ,

imm edi a te ly dr op t h e han dle , a n d would be pe rfe ctly
r ight

,
a s th e sm all dr ibble would em pty t h e se rvi ce

box of th e runn in g wa te r in to t h e pan . B ut this ki n d
of sta nd-pipe i s on ly wan te d whe n wa ste -pr e ve n te rs

a r e use d in con n e ction wi th
val ve o r pa n clo se ts , a n d whe n
pe ople a r e apt t o hold up t h e

han dle lon ge r tha n n e ce ssary.

C ist e r n We lls .

Aft e rfi us h Subm e rg e d

C ist e r n Va lv e s .

[A lso se e Figs . 64 1 , 616
,

623 , 63 3 , se. ]

4 5
,
46

,
an d 4 7, Fig . 626,

illustr a te t h e sam e kin d of

sta n d-pipe se rvi ce -box , but of

di ffe re n t con struction . It i s

ge n e ra lly m ade of a pie ce of

4 in . so il-pipe
5
1

2
180 se e Fig .

a n d t h e e n worke d to a

tape r in g shape , or o the rwi se , a t
t h e di scr e ti on of t h e w orkrn an .

T h e r e a son why t h e va lve i s

fixed be low t h e bo ttom of t h e

ciste rn is t o allow a ll th e use ful
efle ct s of t h e ciste rn t o be util
iz ed . Thi s is kn own a s a

C iste rn We ll ; a lso see Fi g . 590.

52 ,Fi g . 626
,
is a le‘ade n dom e

shaped stra in e r . in te n ded t o

ke ep ba ck le ave s, &c .
,
from

e n te r in g an d cloggin g th e

va lve .

Tur n t o Fig . 628 a nd e xam in e
th e wa te r supply . 44

,
45

,
4 7 ,

4 8 , is on e of t h e double a ction
wa ste -pr e ve n tin g va lve s (for
se cti on se e Fi gs . 623 a n d

T h e a ction of this wa ste -pr e
ve n tin g va lve i s this tha t

,

by pul ling up t h e han dle F of

t h e close t
, you r a ise t h e le ve r

,

thus actua ti n g t h e cr a n ks
,
ba ll

le ve r
,
an d fin a lly th e va lve

spin dle 4 4 ; this ope n s th e

sucke r -va lve , which, if he ld up
lon g e n ough wi ll dr op off

,
a n d

so t h e va lve w ill aga in cove r
t h e va lve se a tin g ; th i s don e ,
l e t g o t h e han dle , a n d th e

sucke r va lve -spindle wi ll fa ll
ba ck a n d t h e le ve r E wil l in i t s
tur n br in g up th e othe r sucke r
spin dl e 45 , the r eby ope n in g t h e
a fte r flush -va lve , whi ch a fte r
a give n tim e wil l aga in dr op off

and close t h e se a tin g, but n o t un til t h e close t-ba sin is fil le d
upwith wa te r , kn own a s t h e a fte r -flush . G H is t h e a ir

pipe br a n che d in to t h e down pipe a t 50. Wh e n fix in g
va lve -close ts, t h e gr e a te st car e i s n e ce ssa ry t o pr e ve n t a n y
hard substa n ce be in g secr e te d un de r t h e la rge va lve , a s i t
woul d probably r e sult in th e face of th e valve be in g
n otched or oth e rwise dam age d .
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Fm 629 .
Fro . 630.

ove r th e m outh of th e down i Sh ow in th e m e thodP a n Clo se t ve n t ila t io n .

of taft in g t h e pipe ove r th e c

r
i slt rn l e ad ;

g
i t a lso shows

Thi s is illustr a te d a t 19 an d 20
, Fi g . 626

,
19 be in g an the fixin g of t h e a ir pipe

,
w hilst tha t on th e right hand

in le t for fre sh a ir
,
a n d 20 th e ve n tila tion pipe . This is a Side i llustr a te s t h e va lve W l th m e ta l top.

dr awin g fr om a pan close t fixed a t t h e
Exhibiti on of 1874 , he ld a t South
Ke n sin gton .

Dia ph r a gm Wa s te P re v e n t ing
Va lve s

,
k no w n a s L a m b e rt

’

s

Va lv e s .

T h e action of the se valves w ill b e
r e adily un de r stood whe n w e say tha t
h v pull i n g up th e we ight

, W ,
Fig .

629
,
i t actua te s a di sc ofrubbe r

,
B ;

thi s cause s sucti on , an d a s the re is
a n othe r pie ce of rubbe r

,
D

,
un de r

th e fir st, by dr awi n g up N o . 1
, o r

B
, i t sucks up N o . 2

, D,
a s shown a t

D E . Fi g . 630
,
a nd on D is a v a lv e

which cove rs t h e m outh of t h e
down pipe , F

, or som e tim e s D
will a n swe r for a va lve . N ow

be twe e n the se di scs of rubbe r the r e
is a space fo r wa te r , E , an d a n in le t

,

an swe rin g th e sam e purpo se a s that
a t D

, Fig . 6 18 . This in le t suppli e s
wa te r to th e in te r n a l pa rts of th e
di sc , the r eby causin g them to ope n
wide r apart, a nd thus a ll owin g t h e
lowe r rubbe r to g o ba ck slowly

,
an d

by this m e a n s clo sin g t h e down
pl ape r tur e in a give n tim e .

63 1 illustr a t e s t h e va lve fixed Fro . 63 1 .
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FIG . 6 63 .

Fm . 63 5 .
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P ist o n a nd Dia ph ra gm Va lv e s .

P a te n t of 1876 .

63 5
,
will b e

spindle L and a t J m ay b e se e n a li ttle ro labl e
m ade of in dia rubb e r . this r in g be in g for t h e purpose of
packin g t h e jo in t r oun d th e Spin dle . It will b e se e n tha t
by pulli n g up t h e p iston I a n d L , tha t i t acts a s a pum p
plun ge r , a nd will dr aw up th e di aphr a g m va lve 9 M in to
th e body of t h e va lve , a s shown by t h e do tted li n e s : but
o w in g to t h e sm all ape rtur e a t 9 , th e di aph r a g m a g a in de
sce nds, a n d so cove r s t h e va lve se a tin g . A t N O is t o b e
se e n a pa ssa ge whi ch te rmi n a te s in t h e shape of a siphon

,'

so tha t the ciste rn is emptied a t e a ch worki n g of the

253

va lve . For th e a ction of thi s B a ll Va lve
,
H

,
F,
Q

.
T

, &c . ,

635
,
se e Wa ste P re ve n ting B a ll Va lve A tta chm e n ts ,

63 5, 64 5, 646, a n d 64 7 .

. S e lf-A c t in g Wa s t e P r e v e n t in g C ist e r n .

[K now n as T h e A utom a t ic F lush ing C ist ern ]
P a ten t af 1876 .

Thi s wil l be un de r stood from th e fo l lowin g de scr iption
—A ,

Fig . 63 6, i s a r egula tin g scr ew-down stop-co ck, a nd t h e

in le t va lve to cist e r n , C th e valve
, F t h e floa t

a ttached to t h e rod E , a nd which is ce n te r e d a t M .

H i s a short a rm fixed on th e le ve r or rod E .
ha vin g a

slo t cut through sam e fo r th e kickin g-le ve r J t o wo rk
throug h . J is ce n te r e d a t L . K is th e ba la n ce we i g ht
for holdin g up t h e va lve C ; N , t h e siphon : O , t h e g uide
fo r t h e frug a l va lve 0. T h e a ction i s a s follows -Turn
on th e wa te r a t A , th e flo a t F r i se s with th e wa te r . but
doe s n o t m uch in te r fe r e with th e kickin g-le ve r J un til th e
ciste rn is n e arly ful l ; it the n be gin s to m ove , and a s th e
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floa t r ise s, so doe s th e ki ckin g-le ve r J a n d a lso acce l e

ra te s i ts m oti on aga in st tha t of th e r od or le ve r E . Whe n
th e floa t r ise s to a ce r ta in po in t t h e kickin g-le ve r is ove r
ba la n ce d by th e ba la n ce -we ight K, a n d thus kicks or pulls
up t h e val ve , a s sho w n by th e dotte d li n e s, whi ch al lows t h e
wa te r to run out of th e ciste rn , a n d t o br in g t h e siphon N

in to ac tion . T h e flo a t n ow fal l s w i th th e wa te r , an d th e
l e ve r of sam e pul ls ba ck t h e short le ve r J , toge the r wi th
t h e ba lan ce -w e ight, an d is soon r e ady fo r a n othe r a ct ion .

The r e a r e m a ny othe r m e thods of a tta in in g this ve ry
sam e obj ec t, a n d m uch m ore simple than t h e above . It

c a n b e don e with a siphon a lon e by le ttin g i t thr ough th e
side of a tank ,

sa y,
3 in che s fr om top. L e t t h e lon g l e g

be four o r fi ve tim e s lon ge r tha n th e shor t on e ; n o w fill
th e cist e r n ,

a nd i n propo rtion t o t h e si ze of siphon t o th e
in com e of wa te r , so wi l l be t h e tim e occupie d in em ptyin g
t h e ta nk .

A n othe r a n d ve ry sim ple on e ca n b e m ade with a ball
cock or ba ll-va lve . Fix a ba ll -cock in a c ist e rn ha vin g a

siphon ,
a s just sugge sted ; l e t i t b e fixe d so tha t whe n t h e

ba ll is a t t h e bo ttom of t h e cist e rn t h e wa te r just dri bble s
in

,
but a s i t fills t h e ciste rn up, i t a llows t h e wa te r to com e

in faste r (quite t h e r e ve r se of th e ge n e r a l o rde r for r e gul a t
in g t h e supply of wa t e r to ciste rn s) . T h e wa te r risin g

s t
,
an d above t h e t op of siphon

, soon puts t h e siphon in to
a ction , whe n ,

a s be for e , i t
em pti e s th e c iste rn in pro

portion t o th e outgo a n d

in com e
,
or size o r he ight of

t h e pipe .

A s be for e sa id
,
the r e m ay

b e m an y m e thods t o a rri ve
a t this sam e poin t. For

in sta n ce
,
a double tr apped

pipe , a s shown in pa te n t
da te d A .D . 1873 , a n d

de lin e a te d a t Fig . 670,
pla in ly shows th e or igin a l
of a siphon i c acti on flushin g
tank

,
whi ch so m uch fuss

h a s be e n m ade of la te ly
,

an d which people , of ap

pa r e n t ly high so cia l posi
ti on , a re cla im i ng a s the ir
in ve n tion , a lthough they
have fe tte re d themse lve s
with Spec ifi ca tion sfor le tte r s
pa te n t afte r th e da te of 1873 .

A gain
,
an autom a tic flush

in g a rr a n gem e n t w i th si

phon ic a cti on can be se e n

in t h e ciste rn a t Fi g . 5 1 1 ,
whi ch works e xcee din gly
we ll .

P lun g e r a nd Cyl inde r
Subm e r g e d Wa s t e -P r e

v e n t in g Va lv e s .

P a te n t A .D . 1 872 .

Th is i s a valve
,
sh own a t

Fig . 63 7 , wh ich is a ctua te d
by m e a n s of a plun ge r o r

piston D
,
loose ly wo rkin g

w ithin a cyli n de r , B ,
con

ta in in g a liquid . It will
be r e adily se e n tha t if th e

Fm . m cylinde r con ta in s a liquid
a bove th e pisto n D , tha t on pulli n g up th e piston t h e fluid
above will gr adua lly run do w n be twe e n th e side s of th e

C L OSET SER VIC E B OXES A ND VAL VES.

shown a t D ,

fr om above t o
r oun d t h e side s ; but in cr e a se t h e le n gth of this pi sto n

Fig . 63 7 (of course
, ke epin g t h e di am e te r th e

Fm . 638 .

a nd in proportion t o th e addi tion al le n gth, so will be th e

tim e dur in g which t h e cylin de r B w ill be in fa lli n g . Of

cour se , t h e va lve F, Fi g . 63 7 , m ay ha ve th e piston a tta ched
t o i ts top, a s shown a t B

,
Fi g . 640, an d t h e cyli n de r m ade

loose lik e a n in ve r ted cup, a nd so fitte d to a ctua te th e

pisto n whe n th e cylin de r is in ve rted .

Wa s t e —n o t Va lv e s .

The se va lve s have be e n ve ry e xte n sive ly used un de r th e

n am e of t h e W a ste -n o t va lve , m a nufac tur ed by J . Tylor
a nd Son s, Fig . 638 be in g t h e pa tte rn ge n e r a lly em ployed .

T h e a ction i s a s foll ow s z—F i s th e down pipe va lve ; D,

t h e plun ge r or piston ; B ,
t h e cylin de r . Whe n un de r

wa te r
,
by r a isin g th e plun ge r D ,

t h e va lve F is pum ped
up, a nd t h e outle t o r ifice t o th e clo se t ope n ed . T h e wa te r
the n run s th r ough th e hole s o r str a in e r E , dur in g whi ch
tim e th e cla ck va lve F de sce n ds, a n d slowly shuts this off.

L e t g o t h e plun ge r , a n d t h e va lve i s r e ady fo r a n othe r
supply—tha t i s , of cour se , a fte r t h e plun ge r h a s fa lle n .

This va lve h a s be e n m ade in thousa n ds of di ffe r e n t wa ys ,
a n d t h e in fri n ge r s a r e le gion through out t h e wo r ld . T h e

w ay t o fix thi s va lve i s to un scr ew t h e tube , take out t h e

c lack or va lve , a n d solde r th e r in g H to t h e se rvi ce
box or ove r t h e down pipe in ciste rn . Th is va lve i s m ade

fo r a n y ciste rn s—sla te
,
ir on , e t c . Of cour se , a s be fore

r em a rked
,
the r e m ay b e thousa n ds of di ffe re n t shape s, o n e

m o re of whi ch I will give , a s th e prin ciple is ve ry use ful
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th e size of whi ch m ust be th e sam e a s t h e down pipe .

T h e a ction is as follows : O n pullin g up th e loose cup D ,

i t sucks up t h e plun ge r C, a nd with i t t h e outle t va lve B ,

whe n wa te r run s from th e large tan k to th e W . C . , but if

you hold t h e ha n dle t o o lon g t h e piston C by r e ason of i ts

sla ck fit gradua lly de sce n ds, a lso th e outle t va lve , whi ch is
say n o w close d ; the r e be in g n o a ir pipe t o l e t t h e wa te r
out of th e do w n pipe , t h e siphon be gin s t o play, an d by
re a so n of th e a ir pipe H ,

qui ckly empti e s th e b ox K ;
be cause t h e in le t hole is n o t qua rte r la rge e n ough t o

suppl t h e siphon , a ir is adm itted a n d th e siphon i c a ction
i s broke n , but n o t un ti l th e con te n ts of th e box h as passe d
down t o t h e W . C .

Aft e r Flus h o r Double A c t in g Wa s t e P r e v e n t e r fo r

S e rv ic e B o xe s .

[A lso se e Fig .

Thi s va lve Fig . 64 1 is sim ply a va lve actua te d by a

double a ctin g plun ge r , A a n d as this will le ad t h e youn g
plum be r in to t h e right path of hydr aulics , I ask h im t o

study sam e a t le isur e—a s a ll
'

of the se di agram s will be
use ful in thi s dir e ction by

- a n d-bye . M or e e spe cially do
I a sk t h e youn g workm an t o study the se waste pr eve n te rs

Fm . 64 1 .

i n orde r to impr e ss upon h is m in d t h e prove rb, The re
is n o n e w thin g un de r t h e sun .

” The se o ld in ve n tions
a r e , a n d still w ill b e , n e w a n d use ful to t h e r isin g ge n e r a
tion s . N ow

, som e of the se de vi ce s used in con n e ction with
the se wa te r wa ste pr e ve n te rs a r e of ve ry o ld da te —lon g
be for e t h e M iddle A ge s, a n d wha t would you say if I te ll
you th a t thousa nds , aye , hun dreds of thousa n ds, thin k them
n o t m o re than forty ye a rs o ld ? P r ay take th is as a

fr ie ndly wa rni n g, if you happe n to se e a w ay t o im pr ove
this o r tha t, do n o t foll ow th e e xam ple of o the rs by
huddling i t upun til you ha ve sa ved e n ough mon e y t o buy a

WA ST E P R EVEN T ER S.

pa te n t, but re ad and g e t all books you ca n tre a tin g upon th e
subj e ct of your n e w ide a , a skin g a ll que stions r e la ti ng t o
th e sam e , e spe cia lly thr ough t h e wide fie ld of scie n tific
jour n a ls ; but don ’ t say wha t on a re do in g

,
a n d i t is a

thousa n d to on e but you will tlhd som e thin g qui te n e a r

e n ough to save your m on e y . L o ok a t t h e a ctua ti n g
pr in c iple s of Figs . 64 1 a nd 642 . It is a double a ctin g
piston A , which pa sse s up a n d down th e cylin de r D ,

havin g va lve s, N B
, a t e a ch e n d e xa ct ly a s those wh ich

have be e n use d by t h e Chin e se from tim e imm em or i a l .
N ow a s wa ste pre ve n te r s have h ad an imm e n se run of
sixte en ye ars a t le ast in L on don

,
w h o c a n say h o w m an y

Fm . 642.

tim es a ll th e be for e r e corde d figur e s ha ve be en t e -in ve n te d,
a s e ve ry plum be r m or e or le ss h a s in ve n tion s of h is ow n ?

M an y wi ll say tha t I ca n soo n fin d out th e fir st by
applyin g a t t h e P a te n t Ofii ce , but a gr e a te r m ista ke w a s

n e ve r m ade , fo r t h e fa r gr e a te r pa rt of our pa te n ted
a rticle s a re a s o ld a s t h e P a te n t Office i tse lf . B r am ah w a s

suppose d to be th e first to apply th e cup le a the r r oun d th e
pisto n -po le o r r am

,
but h e h ad n o m o re le gi tim a te cla im

t o tha t in ve n ti on than I h ad, for thi s is r e corde d by m o r e

than o n e , t w o , o r thr e e pe r son s, lon g be for e B r am ah w as

born , m or e e spe cia lly be for e t h e da te ofh is pre ss, 9th M ay,

1 785 .

T h e Fig . 64 1 works a s fo l low s z—A is th e a ctua tin g
piston , workin g withi n th e cyli n de r D , H i s a wa te r -w ay
l e adin g t o t h e un de r side of th e va lve pisto n E . It is

e vide n t tha t if the r e be wa te r in th e cylin de r D,
a n d a lso

in t h e wa te r -w ay H ,
tha t if you pull up t h e piston A ,

a l l th e wa te r will fly be fo r e i t , a n d tha t if th e va lve N
clo se s be for e th e wa te r , t h e la tte r will rush up t h e wa te r
w ay H ,

a n d t ry t o pa ss t h e piston E ; but . a s this pisto n
fi ts th e se con d cylin de r S,

a n d is fre e to m ove up sam e
,

t h e wa te r r a ise s sam e , car ryin g with i t th e outle t va lve
I, which a llo w s th e wa te r to flush t h e W . C . but , a s t h e

piston E does no t fit th e cylinde r , th e piston slowly
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a s shown a t J , Fig . 642 . Thi s passage
J a lso le ads to t h e un de rside of th e

pisto n E , a n d cause s i t aga in to pop
up,

thus givin g a n othe r flush t o th e

W . C . , kn own as t h e afte r flush . Thi s
i s a n afte r -flush pr ope r , a s i t can n ot
be obta in e d un ti l afte r th e ha ndl e is l e t
g o .

I n e e d n ot say tha t you, on pul lin g
t h e piston A up, fir st close th e valve
N , a lso a va lve in th e wa te r -w ay J , a n d
ope n th e va lve B a n d whe n t h e piston
de sce n ds i t close s B an d th e va lve in th e
wa te r -w ay H , a n d open s N .

B e ld ing ’

s Wa st e P r e ve n t e r .

643 illustr a tes a wa ste pr e ve n tin g
c iste rn , de pe n de n t upon t h e lim i te d

through th e ba ll va lve for i ts

wa ste pr e ve n tin g prope rti e s
,
but wha t

e ve r I m ay think about this be in g
'

a

waste pr e ve n tin g ciste rn , I m ay say
tha t thi s is n o t t h e on ly on e whi ch is
m ade by t h e above fi rm , for the y m ake
som e of th e ve ry be st, m an y of w hi ch
ar e illustr a te d in this work .

St o n e a nd C W n t e rs .o 8 a st e P re ve
cour se t h e floa t 18 a ctua te d by th e spin dle ‘

or piston , by
Fig . 644 .

—Thi s va lve is kn own as Ston e ’s L on don di spla cem e n t of a ce rta in am oun t of liqui d, whe n in a give n
Wa ste P re ve n te r .

”
T o a ce r ta in e xte n t i t depe n ds upon a a l ls back upon th e ape rture of th e down

float for i ts action . T h e va lve is a kin d of floa t, but is

Fro . 644.
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Wa st e P re ve n t ing C ist e r n s w it h B a ll Va lve
S h ut Offs .

This ciste rn is illust r ate d in th e foll owin g diagram .

Thi s is on e of th e simple st waste -pre ve n te r ciste rns m ade ,
but as this ciste rn requir e s a specia l m ade ba ll -va lve i t is, as a
rul e

,
n o t a llowe d t o be fixed by t h e W a te r Com pan i e s, on

accoun t of th e ball -valve so r e adi ly ge ttin g out of o rde r .

e as i ly
‘

be un de rstood from th e follow in g accoun t
T h e ba ll -va lve 1 8 a tta ched to th e le ve r of t h e waste -pr eve n te r , a n d by pul l i n g this leve r

,
i t fir st br in gs up t h e

ste m of th e ball -Ova lve and shuts off th e in com in g wa te r
,

a n d by con t i n m n th e pull i t stra ins th e stem of t h e
ball-va lve ; and en by addi ti on a l pullin g it ope ns th e

WASTE P REVEN TER S.

St o n e
’

s Wa st e P r e ve nt ing C ist e r n (Sing le A c t io n ) .
Fig . 645 is a pe r fect wa te r waste -pr e ve n te r of t h e

simple st kin d, n am e ly, a box ha vin g a va lve in t h e bottom
of sam e , whi ch ca nn o t be ope n ed un til th e in le t o r ba ll
va lve to sam e is close d .

Youwill se e tha t thi s box is so con structed that, although
on ly posse ssin g on e in le t va lve an d on e discha rge valve , i t
ye t con ta in s a l l t h e advan ta ge s of th e m ore e xpe n sive an d

complica ted double -cham be re d ciste rn s
, e xcepting afte r

flush affa i rs . It is, as ca n be se e n , ar r an ged so tha t whe n
t h e wa te r is re quir e d to be dr awn off fr om th e ciste rn ,

t h e

in le t va lve le adin g from th e sour ce of supply is pe rfe ctly
close d be for e th e di scharge va lve ca n be comm e n ce d to be
ope n ed , for se ction ofwhi ch se e Fi g . 646 . This bal l-valve
m ake s t h e box comple te .

Ot h e r B a ll
'

Va lve A r r a ng e m e n t s fo r Wa st e

P r e v e n t in g C ist e r n s .

Of cour se I. do n o t m e an t o in fe r tha t the re a re n o oth e r
ball va lve s which w i ll an swe r th e pur po se ofFi gs . 646 a n d

647, as the re is Fro st’s ba ll va lve , pe rhaps th e fir st ba ll

outle t-va lve . You will obse rve tha t by thi s con tinua l
pu
llin g of th e ba ll -va lve stem , i t must of n e ce ssi ty

i n jur e th e rubbe r of th e ball-va lve , a n d
,
the re fore

, th e
work i s im pe rfe ct .
Som e ye a rs a g o th e Wa te r C ompan i e s se t the ir back up

a ga in st thi s class of ba ll-va lve a rr a n gem en t
,
and issued

orde rs tha t n o c iste rn would be a llowe d whi ch did n ot

a llow th e ba ll-va lve t o work qui te in depe n de n t of t h e

outle t valve ; but n o soon e r we re the ir orde rs issued than
th e in ve n tive facultie s ofsom e plum be r we re a t work to
a rra n ge a double plugge d ba ll cock . On e plug w a s

a ctua te d by th e ordi n a ry wa te r -ba ll
,
whilst th e othe r plug

w a s actua te d by th e le ve r , an d whi ch w a s actua ted b t h e

ordin ary outle t-va lve le ve r , a nd thus th e Wa te r Com
an i e s we r e a ga in be a te n ; but to sim plify m a tte rs ‘

M r .

gl orr is, of th e Ke n t Wa te r Works
,

se t t o work a n d

de sign ed a ba ll -va lve whi ch rectified th e e vi l of th e rubbe r
cuttin g nuisan ce . T h e fo llowing c iste rn i s fitte d wi th
such a va lve , th e se ction of whi ch is shown a t Fi g . 646

,

a lso a t Fig . 64 7.
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Fig . 64 8 is a se cti ona l e le va ti on of Sto n e and C o .

’
s large

siz ed double -cham be r ed waste p
y

r e ve n te r box or ciste rn
,

and Fig . 649 is a
'

plan of sam e . on se e in thi s figure
g
e n

have th e w e ll-kn own Osborn e an d P e e r le ss ’
s P a te n t a l l

Va lve , whi ch h as be e n de scribed . Just un de r t h e in le t
from th e bal l va lve is th e fir st valve

,
which re gul a te s th e

wa te r from above to be low, or from th e first cham be r t o
th e secon d, whe re in th e la rge valve works in bo ttom
chambe r , or , in othe r words, th e outle t valve toW . C . N ow

,

by first pulling th e le ve r , i t first close s th e va lve in th e top

F m. 648

chambe r , an d by con tin uin g to pull
, th e passe s

through space kn own as lost m otion
,
without

in g th e se con d valve , an d as th e pul l is con ti n ued, so w ill
th e leve r take up th e se con d, or outle t va lve , an d a llow th e

Fro . 649.

con te n ts of th e se co n d cham be r to flow an d flush th e W . C .

L e t g o t h e cha in , an d t h e outle t va lve fir st close s, and
a llows th e first va lve t o agai n ope n , an d so on . The se
C i ste rn s , when m ade of cast ir on , are m ade wi th tape r side s
a n d r oun ded co r n e rs

,
so a s to r educ e th e r isk of fr actur e by

frost to a m in im um . T h e sam e ciste rn is a lso fitte d wi th
o the r ba ll va lve s if r equi r ed, or with an additi on a l se r vice
box or chambe r , wi th we e pin g pipe for va lve or pan

Double Va lve a nd Aft e rflus h C ist e r n w it h

Ca t a r a c t a nd S iph o n A r ra n g e m e n t .

[P a ten t A .D.

This ciste rn w a s de sign ed for t h e N e w R ive r Wa te r
C om pan y, in t h e ye a r 18 72, but w i thout th e use of th e
frugal va lve W , whi ch w as pa te n ted in th e ye ar 1876 .

K
is a re gul a tor whi ch h a s be e n ap lied to hun dr eds of
diffe r e n t pur pose s, e ven in t h e Co rn i Ste am En gin e . [Se e
B our n e , on th e Ste am
Thi s wa ste -pr e ve n tin g se rvice -b ox

, Fig . 650
, is fitte d

on purpose t o show thr e e di ffe r e n t m ovem e n ts . A is t h e
inl e t se rvice -box , whe r e in works th e ba ll va lve ; al so th e
va lve D , whi ch, i t will be pe r ce ive d, is r e stin g upon i ts
se a tin gs E, the reby cuttin g off t h e commun ica tion be twe e n
t h e box A , a n d th e box C . If you look a t t h e rod F, youwill a t on ce se e tha t i t passe s thr ough th e le ve r G

,
an d

ca n be on ly m ove d on e w ay, no m a tte r h ow far you m aypull this le ve r down . N ow on e xam in in g H
, you se e tha t

t h e le ve r take s up th e va lve I, and a s lon g a s you hold th e
le ve r down so it will hold up thi s val ve , but l e t g o sudde n ly,
a n d som e thin g e lse com e s in to play . It is t h e ca tar a ct J .

T h e a ction is just tha t of t h e j ack or othe r pum p . B ydepr e ssin g th e leve r G
,
i t brin gs down t h e piston o r

di aphr a gm in th e cylin de r K, by r e ason of th e va lve L
ope n in g upwar ds, &c . Of cour se th i s close s th e va lve D

,

a n d Ope n s I. N ow l e t g o thi s le ve r , a n d th e cup le a the r or
pa ckin g on t h e piston workin g wi th in th e cylin der ope ns
o r e xpan ds or give s , a n d pre ve n ts th e lever go in g bac k ;
but l e t the r e b e a sm all hole through th e bo ttom of th e
cylin de r , as a t M , an d t h e wa te r w ill rush through sam e t o

fill th e spa ce be low t h e piston an d cylin de r
, (or in li eu of

wa te r a ir wil l an swe r he r e ) , a n d in propo r tion to t h e size of
this hole so wi ll th e le ve r g o ba ck, takin g th e outle t va lve
I
, wi th i t . Thi s i s th e subj e ct of a pa te n t. I shoul d he r e

r em ark tha t i t w as worked out dur in g t h e ye ar s 187 1 t o
1 876, a n d m ade to work wi th m e r cury, oil , air , an d, as you
se e , t h e be st wi th wa te r , som e t im m usin g piston s

,
be llows,

di aph r agms , &c . , for t h e a ctua tin g o r r e ta rdin g par ts .

T h e m e thod of illustr a tin g th e “ lost m o tion wi th
le ve r s is he r e shown ve ry pla in ly . T h e r e ade r will se e th e
outle t va lve I, is just se a te d, and t h e leve r is in th e act of

ta kin g up t h e va lve D,
but be fore i t ca n take upD,

t h e

le ve r h a s to pa ss through space called lo st m o tion . The r e
is a n ove lty in thi s siphon . T h e pipe Q commun i ca te s
w i th t h e down pipe V . It m ay al so be se e n tha t on t h e
pipe R the r e is a sm a ll box -pipe T ; thi s pipe or box h a s

a n ope n in g in t h e bo ttom U ; i t a lso h a s on e a t th e top 8 2 ,
which comm un ica te s wi th th e in side of th e pipe R .

T h e use of thi s is of m or e im por tan ce tha n my re ade rs
m ay thi nk —in fa ct

,
thi s i s a m a ste rpi e ce wi th waste

pr e ve n tin g se rvice -b ox siphon s
,
a n d i s t h e work of fully

twe n ty ye a r s . It e ffe ctua lly pr e ve n ts t h e siphon ebbin g
whe n t h e close t pipe i s tr appe d, by givin g a ir to th e siphon
whe n t h e b ox C is filli n g, a s fo llows :
Suppose t h e box C to be full of wa te r to th e m iddle

of th e box n ine T P ull th e le ve r down an d ope n th e

va lve I : sudde n l v l e t g o (th e ca ta r act to b e di scon n e cted) ;
th e siphon com e s in to ope r a tion an d take s a l l t h e wa te r
from th e box C . N ow t h e siphon i s don e , a n d th e tube s
a r e em pty, a n d r equi r e a li ttle m or e a ir tha n h as be e n
take n in . Dur in g t h e tim e th e outle t box C is fillin g, t h e
box-pipe T em pti e s i tse lf thr ough t h e ape r tur e U,

a n d

thus suppli e s t h e n e ce ssa ry quan ti ty of a ir ; but whe n t h e
wa te r r ise s up to t h e box tube

.

U
,
i t agai n fills this b o x ,

a n d is r e ady for a n othe r ope r a tion . It m ay be sa id tha t
a sm a ll hole in th e siphon wil l an swe r wi thout this box
tube ; so i t wi ll for a tim e , but as this ape r tur e h a s t o be so
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ve ry sm al l
,
it is con sta n tly corrodi n g up, whe r e as

system obvia te s thi s di fficul ty, a n d a lso pr e ve n ts t h e a ir
rushin g down th e do w n pipe wi th th e wa te r

,
which , to say

th e lea st, is n o t a t all a gr e e able to th e e ar s.

S e a t -a ct io n , Wa st e -pre ve n t ing Va lve C ist e rns .

Fm . 651 .

Such a close t an d valve a r r an gem e n t will b e foun d
illustra te d in Fi g . 65 1 . T h e va r i ous par ts are a s

foll ows .

T h e se a t of th e close t re pre se n te d in Fig . 651 , h as tw o
horn s or stan da rds B B ,

whi ch a r e conn e cte d to th e le ve r
J ; thi s le ve r is we i ghte d a t F, and by wir e con n e cte d to
t h e cr an ks

,
whi ch comm un ica te wi th t h e ci ste rn -le ve r a t

M . It wi ll be se e n tha t if an y pe rson si ts upon t h e se a t
,

th e le ve r M i s imm edi a te ly se t in m oti on , an d so first
clo se s t h e va lve 0,

by re ason of this e n d of t h e leve r
dr oppin g ; but as th e othe r e n d of th e leve r r ise s

,
a fte r a

little distan ce thr oug h lost m otion ,
so i t brin gs up th e

val ve P , a n d a ll ows th e wa te r to fill up th e com par tm e n t
K , an d so be r e ady by th e W e t h e se a t is allowe d t o rise

,

fr e e in g th e le ve r M to r ise likewise , and so 0 e n s th e va lve
0, whi ch flushe s th e close t . My re ade r s w i sa that this
is on ly sin gle a cti on ; but by ha vin g t h e le ver con n e ct ed
to a n othe r , a s a t W X, th e e n d N will fal l wi th th e en d M,

an d first close a va lve cove r in g a pipe le adin g fr om e ither
th e fi rst compa rtm e n t L , or from a n other in to W ,

when
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t h e va lve on th e N e nd of th e le ve r is closed, so a s t o

pr eve n t th e wa te r e n te rin g from Z to W . T h e va lve in
t h e bottom of th e compar tm e n t W a llows t h e wa te r t o
flush th e W . C . ,

whi ch m ust take pla ce whe n t h e se a t is sa t
upon ,

and th e va lve 0ope n s on th e r isin g of t h e pe r son
fr om t h e close t-se a t . For thi s acti on se e a lso Fi g . 652 .

So tha t this ca n be a r ran ged for e ithe r sin gle or double
a cti on . I m ay also r em in d m y reade rs tha t any of th e

double a ction close t va lve s be fore de scri be d m a be ada t ed

to se a t-action close ts . P e rhaps t h e be tte r t i t e for t e se

va lve s would be double -flush a ction va lve s .

Tyle r
'

s Aft e r -flush , a nd Double Va lve A c t io n Se r v ic e
B ox Wa st e P r e ve n t e r . [Fi g . P a te n ted.

Thi s is a double -va lve se rvice box e spe ci a lly design ed t ogive th e afte r -flush so n ece ssa ry t o a ll close ts requir i n g th e
wa te r t o b e le ft in t h e ba sin a fte r th e han dle is dr opped .

It wi l l be se e n tha t th e box B is th e in le t or se rvice box ,

wher e in th e ba ll va lve works, an d tha t D is t h e va lve
whi ch gove rn s t h e wa te rway L to K, whi ch suppli e s th e
outle t box 0. It will a lso b e e vide n t tha t the r e i s a third
chambe r or box , P ,

whi ch i s th e aft e r -flush box . Th is h as

WA ST E P R EVEN TER S.

G ue st a nd C h r im e
’

s C ist e r ns .

This waste -pr e ve n te r w as
,
a nd is, on e of th e fi rst in th e

m a rke t, a nd of t h e double -cham be red kin d .

Fig . 653 is th e waste pre ven tin g cistern or box,

FIG . 652.

a. valve II, whi ch gove rns th e wa te r -w ay fr om box B to
6box P . In thi s box the r e i s also a va lve E ,

whi ch gove rns
for anyW. C . , &c. , w i thout 654 is a se ct i on

of sam e , showing t h e valves , a lso ball , &c . Fi gs .

655
,
656, 657, are e le va tion se c tion and plan Show

pipe M . In box 0th e outle t va lve F is a lso fixed . 8 is
t h e overflow . A th e in le t.
T h e a ction is as fol lows —Suppose th e box B t o be full

of wa te r ,—pu11 down t h e leve r W ; thi s first close s th e
va lves, D and E . A fte r whi ch con tinue (throug h lost
m oti on ) t h e pull , say l in . ; through lost m otion dur in g
th is tim e you a re n ot in te rfe r in g w i th any ofth e val ve s ; but
by so con t in uin g th e a l l on lift th e va lve H ; this fills
th e box P . A lso lift the ve F, which a llows th e con te n ts
of th e box 0 to flush t h e close t. Ke ep th e pull st il l , a nd
n o m ore wa te r can be obta in ed ; but re le ase th e pull, and
t h e we ight N on le ve r first close s t h e va lve F,

then th e
va lve H ,

stoppin g off th e comm un ica tion be twe e n t h e boxes
B

,
P

,
O

,
M

,
an d as soon as thi s is don e it Opens th e a ft e r

flush va lve E ,
whi ch g ive s th e con ten ts of th e box P to

th e close t. '

Whe n E ope ns, D ope ns also, and fi l ls th e
box 0.
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down on i ts be a rin gs .

Fl u. 66 1 .

M idw a y C ist e r n s. o r Wa st e C h e cking B oxe s
w it h out Va lv e s .

[Fig .

Thi s se rvi ce -box is for fixin g in close ts or o ther place s
th e w ay . It requir e s n o ball-valve . B y r e fe rrin g . The re is an othe r advan tage in usin g thi s box a rr an ge

to th e figur e , i t i t a t th e top tha t is tha t se ve r a l close ts m ay be suppli e d
through on e box , a m ost de sir able
thin g un de r ce r ta in cir cum stan ce s .

Wa st e -P r e ve nt e r C ist e r ns a nd

B o xe s Fixe d b e lo w Clo s e t S e a t s .

n o t .

The r e i s an othe r r e ason why wa te r
waste -pr e ve n tin g ci ste r n s should n ot

be fixed un de r a close t se a t—tha t is,
tha t th e wa te r ke eps th e place damp,

a t A ,
B an swer in g a s an a ir pipe . T h e outle t is shown by

th e fron t be in g cut away. T h e a ction i s as follows
H a vin g a ll th e pipe s conn e cte d ;A t o th e large supply cister n ;
B ,

or a ir pipe ca rr i ed above sam e th e uni on a t bottom of

box to pipe to W . C . val ve or cock . N ow l e t th e val ve a t
W . C . be shut

,
an d t h e wa te r allowed t o flow through A

in to box , th e sam e fi l le d up, in cludin g pipe t o W .C . va lve
or cook . Open th e W . C . va lve , an d th e wa te r will run
con tinua l ly, but a s th e pipe from bo ttom of box is, say
l in . ,

an d t h e inl e t A re gula ted to say gin ” th e in le t
can n ot supply th e outle t on ly a t a ve ry l imi ted de gre e ,
an d a s you con tr act thi s pipe A so is th e wa ste pr e
ve n ted accordingly. On e thin g in favour of th e appara tus
is tha t the r e is n o ba ll-cock t o ove rflow or

.
g e t out of

M an y ye ars ag o I made a lot of the se boxe s t o fix
be twe e n som e 9 -in ch jo ists

,
a n d they a re

,
in fact

,
t h e

shape of tha t shown a t Fig . 664 . The se boxe s
tin n e to work, and la st as lon g as t h e m a te r ia l of whi ch
they are m ade , an d if the y ar e prope r ly re gula te d
the r e is n othin g be tte r r equir e d. M an y wi ll as tha t
the y ar e n ot absolute wa te r wa ste -pr e ve n te rs.

'

s is

qui te true , but they a r e good e n ough for checkin g
wa ste .

Suppose th e close t val ve be low th e se a t to l e t by, say ,
a t th e r a te of ha lf-a -ga llon pe r m inute , an d tha t t h e
supply t o this che ck b ox is a djuste d t o supply a t thi s r a te ,
i t is ce r ta in tha t a pe rson usin g th e close t can n ot g e t a

flush, and thi s woul d a t on ce te ll them tha t som e th in g
must be don e t o g e t sufficie n t wa te r t o ke ep th e close t

T h e che ck-box ,
Fig . 663

,
m a y wi th

adva n tage be fixed be low t h e close t
se a t, which m ay be fi xed dir e ctly
above . You m ay say tha t an y o the r
ciste rn m ay a lso be fixed ; qui te so

,

but i t is n ot a t a ll ple a sa n t to have
your wi ts fr ighte n ed out of you when
qui e tly takin g your e ase upon th e se a t
of a close t by t h e sudden cla n g of a

'

wa te r wa ste pr e ven te r . The re is

an othe r r e a son why I do n ot lik e to fix

a wa ste -pr even tin g ciste rn un de r a

close t se a t, an d tha t is, I do n ot like
to he ar t h e wa te r dr ibblin g in to t h e

ciste r n—it , t o say th e le ast, fi dg e t s

on e .



a n d rusts th e iron work of th e close t
a n d va lve s , t o say n o thi n g a bout t h e
dam p a r isin g a n d causin g t h e se a t t o
spli t a nd wa rp about ; a n d I say,
t ha t takin g a l l t h e sur roun din g c ir

cum sta n ce s in to con side r a tion ,
th e

waste re v e n tin g ci ste rn should n ot

be fix be low a close t se a t.

Wa st e C h e c kin g B o xe s fo r

C is t e r n s .

Fig . 664 —T hi s
'

box is upon t h e

sam e pr in ciple a s Fig . 663 , t h e diffe r
e n ce be in g tha t i t is for fixin g in
i ron o r sla te ciste rn s, a n d h as a sm a ll
h ole in th e side for fil lin g, m uch about
t h e sam e a s Fi g . 594 , th e di ffe r e n ce
be in g tha t Fi g . 594 h as a va lve B fixed
i n sam e for shuttin g off t h e wa te r to
W . C .

,
an d Fig . 664 m ay ha ve th e

va lve a n ywhe r e in th e le n gth ofdown
pipe to W . C or fixed un de r sea t
ofW . C .

Fi g . 665 .

—Thi s se rvice -box is in

a ction sim i la r to t h e last e xpla in ed,
b ut for solde rin g ove r t h e down pipe to
W . C . o r

,
in fact

,
t o a sink ,

&c . You

se e tha t i t h as th e in le t a t t h e r ight
han ded e n d. P ut a n a ir -hole on th e

t opfor a ir
-pipe .

C omm o n
’

s Hig h P r e ssure

Se rv ic e B o x .

Fig . 666 is a se cti on e le va ti on of
C omm on

’
s hi gh r e ssur e se rvice -box .

D is th e box
,
whi ch m ay b e of le ad

o r othe r m a te r ia l ; A is t h e supply
valve to sam e ; B is th e outle t va lve ,
worked by t h e in dl e I. It m ust
be sta te d tha t a though bo th the se
va lve s are wo rked by thi s on e spin dle ,
t h e on e can b e ope n e d a n d th e o the r
c lose d a t t h e sam e tim e , a n d tha t th e
t w o ca nn ot be ope n a t on e an d t h e

sam e tim e . Thi s be in g th e ca se , say
t h e in le t va lve A is ope n t o t h e m a in ,
an d th e wa te r in m a in un de r pr e ssure ,
t h e wa te r is se n t thr ough A an d a lon g
t h e pipe R t o t h e box D ; but as

t her e is n o e scape for t h e a ir i t be
com e s com pr e ssed, an d th e wa te r
kept down , as shown , in t h e box .

B ut shut off th e in le t pipe by pull i n g
up th e leve r G ,

then by con tinuin g
t h e pull ope n t h e outle t va lve B , an d
t h e compr esse d a ir wi thin t op ofbox
B will se n d out th e wa te r t o flush t h e
c lose t, and with equa l force to tha t
'

in t h e m a in . F is a sm all pipe
fitted to drai n th e pipe s em pty .

’This plain ly shows tha t pn eum a ti cs
.a nd hydrosta tics com bin ed a r e use ful
.a gen t s e ve n in waste pr e ve n te r s .

{A lso se e Fig .

WA ST E P R EVEN TER S.

Fro . 665.

FIG . 666 .
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T h e P lung e r a nd S iph o n Wa st e P r e ve n t e r .

[P a ten t 1579, A .D .

[Fig .

—This is a waste -pr even te r con structe d
th e pr in ciple of t h e plun ge pum p w i th a box

and siphon . A is t h e box of le ad m e ta l ; B

WA STE P R EVEN T ER S .

T h e action is a s follows —T h e box be in g ful l of wa te r
,

by pullin g th e le ve r F,
i t plun ge s th e wa te r out of t h e

tube in to box , a n d a s th i s wi ll n o t e xpan d i t m ust g o
som ewhe re . So i t doe s ; i t rushe s up th e siphon pipe
K ; whe n th e wa te r in this pipe is past th e le ve l or t op of

ciste rn , or t h e th ro a t of siphon , th e siphon com e s in to play
course whe n t h e wa te r in lon g l e g of siphon is be low

Fro . 667 .

a 4 -in . bra ss or o the r tube (a pie ce of 4ih . soil pipe
w ill a nswe r th e purpo se ve ry we ll) solde r e d in top of box :
D is a plun ge r m ade t o fit wi thin tube B this m a

§
b e of

br a ss tube or o the rwi se , with t h e e n d stoppe d up is t h e

ordin a ry spr in g-bo a rd, or a n y othe r con tr iva n ce suitable
fo r th e work ; H , th e a ir pipe n o t m or e tha n ,

say, i in . in

di am e te r ; K, t h e siphon
,
whi ch is take n t o within l in .

of th e bottom of t h e bo x A L is a gin . hole for t h e in le t .

In som e ca se s I m ake t h e la tte r t o work wi th a n Ope n bo x ,

.W ith th e piston , D, h a vin a va lve in bo ttom ope ni n g
upwa rds , th e piston t o p up to sta rt th e siphon ; t h e
siphon the n to be fixed as pe r dotte d lin e s, an d th e bucke t
o r plun ge r a s th e o rdin a ry pump bucke t, as a t PUMP
B U CKET, fi g . 667 , m ay be em ployed .

PUM P B U C KET.

th e leve l ofwa te r in box ) , an d em pt ie s t h e box by re a son
of t h e a ir -pipe a n d th e in le t be in g t oo sm a ll to ke e p t h e

siphon suppli ed, t h e siphon is broke n a nd ce ase s to run .
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T h e A ir Wa st e P r e ve n t e r (a nd) Aut om a t ic
Flus h in g Ta n k .

P a te n t 1 ,579, A .D. 1 873 . This is i llustra t ed a t Fig . 670.

A ,
t h e lar ge ciste r n ; K, th e 7lb . le ad se rvice box , so lde r ed

down on lead ci ste rn , havin g a n ape rtur e B , t o suppl
box . On this box is also a n a ir -pipe I

,
whe re in works

t h e r od M . C is th e in ver te d cap or cup, whi ch fi ts

n othin g, but 18 loo se i n w a te r . This cup o r cap cove rs t h e
e n d of th e outle t pipe D, thus re gula tin g th e a ction of

this cur iosi ty. This pipe also go e s dow n an d dips in to
t h e cup G ,

this dip shoul d also be tha t of C , v iz . t h e

sam e depth . Outside thi s cup is th e tube H ,
con n e cte d

to th e pipe D,
a n d con tin ued t o th e down pipe N , whi ch

a lso commun i ca te s w i th t h e siphon L
,
an d thi s i s th e

discharge pipe a lso . Wha t is th e a cti on of this ? will be
th e n e xt que stion , an d it is a que sti on worthy of th e

gr e a te st philosophe r ‘s n otice , L e t th e ciste rn A be full
of wa te r , a n d th e box -hole B cle a r ; t h e wa te r will run
thr ough sam e a n d un de r t h e fir st cap o r cup C, up un de r
sam e , a n d ove r t h e e n d of t h e sta n d o r outle t pipe D .

FIG . 670.

-It will a lso run down t h e in side of sam e a nd in to th e cup G
ove rflow sam e , a n d down t h e outle t tube H a n d N , in to
t h e siphon L ,

an d discha rge i tse lf a t O . This be in g t h e

case , you m ay say H ow do you m ake this out t o be a
waste -pr e ve n te r , as i t con tin ual ly run s t o wa st e ? L ift
up th e cup 0 above t h e m outh of th e stan d-pipe D, a nd

l e t i t dr op agai n . T h e se r vice -box n ow fi l ls . Wh y ?
B ecause you have lifte d th e cap0,

a n d by so doing you
ha ve adm i tte d a ir ; you have dr oppe d i t down a gain a n d
thus impr ison ed a ir in t h e pipe D , a n d by lowe ri n g th e
tube , cup, or cap0, you have com pr e ssed thi s a i r

,
whi ch

will stan d again st i ts equa l co lum n of wa te r in th e

e xte rn a l a tm osphe re . P ull up t h e cap0, a n d t h e wa te r
colum n is n o longe r balan ce d but t h e e xtr a we ight in box
drive s a l l be for e i t and give s a good flush t o W . C . L e t t h e

cup down a s soon a s you lik e , th e box will em pty an d is
re a dy for an othe r ope ra ti on .

It shoul d be he re rem arked tha t this appar a tus is ve ry
se n si tive t o bad workm an ship

,
a n d al so t o bad propor

tion s
,
for if t h e pipes are n ot prope rly ba lan ced

t h e thin g is
You se e tha t th e appa r a tus wi ll act

, and
as lon g as you hold up th e cup C th e

wa te r will run away. B ut this ca nn ot
st r ictly be conside r e d a wa te r wa ste -pr e
ve n te r . N o m a tte r h ow sm all th e hole B m ay
b e

,
i t i s a hole

,
a n d the r e is t h e fa ct

tha t wa te r wi ll con tin ua lly run away if

y
am ke e p up t h e cap. T h e sam e a pli e s t o
'

g s. 594
,
595, 664 , 665, &c .

,
whi ch should ;

have n ote d a t t h e tim e . N ow l e t m e sho w
you h ow t o con ve rt t h e Fi g . 670 in to an

a bsolute wa te r wa ste r e v e n t e r . N otice t h e
outside cap J F,

in ot t ed lin e ; in ste ad of

t h e r od M be in g con n e cte d to th e cup 0,
con n e ct t h e rod t o t h e oute r cup, J F, an d

l e t th e in n e r cup fit within ,
sa on e -e ighth

of a n in ch
,
th e oute r t o al low or corrosi on

,

a n d a s tha t de scribe d a t Fig . 63 8 . N ow

l e t th e box be full of wa te r , a n d pull up th e
cap J F ; you wi ll fin d i t take up t h e in n e r

on e , and tha t th e in n e r on e wi ll slowly
de sce n d aga in ,

n o m a tte r h ow lon g you m ay
hold up th e oute r cup. T h e inn e r cup h as

shut off th e wa te r a gai n , and is re ady for
an othe r Ope r a tion .

Thi s pr in ciple of waste pr e ve n te r also
works ve ry we ll when th e wa te r is on ly up t o
wi thin an in ch of th e lip of t h e stan d pipe C ,
an d m ay the n be use d without t h e oute r box
B K M . I shoul d a lso r em ark tha t if t h e
tr appin g dip pipe D G be used without t h e
bottom siphon , i t wil l give autom a tic flush
in gs, wh ich m a be r e gul a ted t o work on ce

pe r da or w e e &c . ,
but in this c a se t h e

lowe r lip of th e pipe D must on ly dip in to
about g

'

n . ofwa te r , whe n t h e wa te r tr ickl in g
down will dr ive out a l l th e a ir , an d so cr e a te
a va cuum in t h e pipe D, which on be in g
cre a te d th e wa te r aga in lose s i t s e qui librium ,

a n d a t tha t in stan t t h e sta n din g colum n in

pipe D be com e s a li ttle he a vie r tha n tha t
abo ve , a nd so be gi n s t o fall , whi ch wil l
em pty t h e ta n k or box B ,

a t de sire d in te rva ls .

For this autom a tic flushin g purpose i t wi ll
be qui te a s we ll t o ope n t h e t op of th e pipe
D C ,

a n d fix a r e ce ivin g con e as shown by
th e whi te lin ed figure on t h e r ight of t h e

ciste rn ,
so tha t th e wa te r will drop cle ar ly

through t h e pipe D wi thout touchi n g i t s

side s , th o h thi s is n o t abso lute ly n e ce ssary,
a s th e spin e E an d bridge pa r ti a lly an swe r
this pur pose .
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Win n ’

s Wa st e P r e v e n t e r .

This is illustr a te d a t Fig . 67 1 , a n d wi ll be e asily un der
stood a fte r re adi n g th e de scr ipti on of Fi g . 670. In this
waste -pr e ve n te r t h e loose cap is shown fixed ove r th e e nd

of t h e siphon i t is cle ar a n d we ll kn own tha t t h e con fin ed
a ir con ta in ed be twe e n t w o tr apswill r e sist t h e wa te r above ,
e qua l

,
an d in proportion t o t h e am oun t of wa te r sea l give n

in t h e bottom tr ap
,
which will b e we ll un de rstood by

plum be r s w h o ha ve e xpe r ie n ced t h e diffi cul ty of ge ttin g
wa te r t o run thr ough pipe s whi ch have a ir pocke ts . T h e

a bove wa ste -pr e ve n te r is un que sti on ably a la stin g on e , as

e a r e n o va lve s t o we ar out or to g e t out of orde r .

FIG . 671 .

Wa st e P r e ve n t e rs Co ns ide r e d .

My e xpe r i e n ce is tha t wa ste -pre ve n te rs a r e ve ry good
thi n gs in the ir pla ce , but t o e n force t h e applica ti on of th e
sam e t o e ve ry house is n o t a t a l l in a ccorda n ce w i th m y
vi ew of san i ta ry m a tte rs—in fa ct

,
i s foole ry a nd a n ui

san ce . Fa n cy a fi rst -cla ss house be in g fitte d up w i th
un sightly a n d ofte n clam o r ous i ron pe sts

,
ofte n g ot u by

such a s fi nd the ir w ay fr om wa te r com pan i e s’ tr e n t 0

groun d workm e n t o in spe ctor ships . The se pe ople will n ot
he si ta te for on e m om e n t to say tha t you will have t o use

So -a n d-so
’

s ; a n o the r will say, “This m ay b e use d, but
thi s w e r e comm e n d .

”
I have n o tice d tha t plum be r s

in va ri ably take t h e r e comm e n de d a rticle , whi ch is n e arly
a lways a trum pe ry box with som e fan cy n am e , and i t is

in var ia bl
y

an appara tus which you can tr a ce t o som e

com pan y s se rva n t
,
o r on e tha t the y ar e in te r e ste d in ; an d

i t is for thi s re ason tha t I have spoken of waste -pr e ve n te rs
a t a much gr e a te r le n gth tha n I othe rwise should ha ve
don e , kn owin g th e n e ce ssi ty of be in g able t o se le ct on e

sui table for e ach or any pa rticular class of work .

54
,
55 , 56 an d 57, Fi g . 628, illustra te th e floa t a rran ge

m e n t as fi xed on som e ciste r n s tha t I have la te ly lin ed .

77, 78, 79, 80, 8 1 , 82 , e t c . , in th e sam e figur e s illustra te a
hydrosta tic supply-va lve for ciste rn s.

B a ll-le ss Supply C ist e r n Va lve s .

‘

[Se e 84 , Fig .

This va lve e n tir e ly di spe n se s wi th th e bal l-va lve , an d i s
fixed to work i n t h e bot tom of t h e ciste r n , in lieu of th e t op.

Th i s wil l, t o som e of m y r e ade r s, b e qui te a n e w fe a tur e
viz .

, to fix th e in le t valve in t h e bottom of th e ciste rn , a n d

cause i t to work wi thout a floa t or ba ll, or thi s val ve m ay b e

fixe d outside t h e ciste r n , an d work w i th th e sam e ad

van tage .

{
For a furthe r a ccoun t ofValve s, se e Wa t er Supply, n e xt

vo um e .]

“ C ist e r n O ve rflo w s w h e n B ra n c h e d int o t h e

Clo se t Supply P ipe .

A ciste rn ove rflow i s often br an che d in to th e down or

supply pipe to t h e close t, a n d an sw e rs a s a n air pipe .

Tha t
,
if prope r ly tr apped be low th e close t, is good e n ough

for an y close t w or k
, e xceptin g that in ve ry se ve r e we a the r

i t is apt to be com e frozen ,
a n d tha t this tr ap t o som e e xte n t

in te rfe r e s with t h e flow of wa te r a t t h e fir st m om e n t of

supply, by r e a son of th e confin e d a ir be twe e n th e trap and
th e wa te r -plug afte r th e va lve h a s be e n li fted . Youpm ay
ha ve n o ti ced th i s in som e close ts by t h e m an n e r of th e

wa te r supply splutte r in g on i t s fir st appe ar an ce in to th e
ba sin .

A ll owin g th e true va lue t o the se exception s
,
th e be st

pla n is to a rr an ge t h e ove rflow so tha t i t shoul d fa ll ove r
o r in to a we ll-suppli ed tr ap, or in to t h e ope n a ir ; but whe n
n e ithe r of t h e la tte r m e thods a r e pr a cticable , i t s m outh or

in le t m ay be cove r e d w i th a val ve , and ope n ed by t h e r isin g
of a floa t hav in g a r od, or t h e floa t m ay be fixe d dir ectly
ove r t h e m outh of th e ove rflow pipe . It i s qui te a s we ll
whe n adoptin g th e floa t a rr an gem e n t

,
if th e bott om val ve

is fitte d with a n in ve rte d cup t o cove r th e t op of th e ove r
flow -pipe , and so fo rm a tr ap whe n t h e wa te r is Within t w o
or thr e e in che s of this pipe , whi ch com pe nsa te s for t h e
va lve be in g par tially ope n a s t h e wa te r r ise s in th e



REG U L A T ION S FOR
'

WA T ER P IP ES A N D FIT T IN G S, M ADE U N DER

T HE M ET R OP OL ISWA T ER A C T ,
187 1 . A ND SA N C T ION ED BY T HE

B OA RD OF T R ADE,
L ON DON .

*

N OTICE .
- T h e M e tropo lis is defined a n d sa n ct ion ed by th e B oa rd of T r ade M an ag emen t A ct, 1855 .

P la c e of Comm un ic a t io n P ipe .

N o . 1 . N o
“
commun ica tion -pipe ” for th e con veyan ce

of wa te r from t h e wa te rworks of t h e C om pan y in to a ny
prem ise s sh a ll he r e afte r b e la id un ti l a fte r the pom t or

plac e a t which such “
commun i ca ti on -pipe ”

i s propose d
t o b e br ought in to such pr em ise s shal l have h ad th e

ap rova l of t h e Com pan y .

Com r .
—~ T h e comm un i ca ti on pipe i s th e m a i n p1ps

from th e str e e t m a in t o your ciste rn o r draw off t ap.

Fr om this Clause 1 , i t is cle ar tha t you must be ve ry
pa r ti cular about t h e se lection of your pla ce , vi z . , i t must
n o t run thr ough a dr a in

,
ce sspit, or such l ike pla ce s, but

thr ough such place s tha t you can a t a l l tim e s g e t a t i t .

If i t run s un de r con cr e te floor s, run your pipe s thr ough
dr ain pipe s

,
so tha t you can cut t h e pipe a n d dr aw i t out

if requi red for r epa ir s, un le ss you ca n vouch for i t be in g
we ll out of th e w ay of th e fr ost, a n d tha t

y
our pipe Wi l l

sta nd for a cen tur y o r t w o . Thi s pi e s oul d n ot b e

cove r ed upwi thout be ing fir st te ste d w i t wa te r .

We ig h t of L e a d P ipe s .

N o . 2 . N o le ad pipe sha ll he r e afte r be lla id or fixed in
o r about any pr em i se s for t h e con veyan ce ofor in con n e ction
with th e wa te r suppli ed by t h e C ompa n y (except whe n a n d
a s o the r w ise author ise d by the se re g ul a tion s, or b t h e

Com pa n y) , un le ss th e
‘

sam e shall be of equa l t h i c e ss

thr oughout, a n d of a t le a st th e followi n g we ight

In te rn a l Diam e te r of P ipe
in in che s .

We ight of P i e in lb s. pe r

L in e a l a rd.

in ch di am e te r

In t e r io r P ipe s .

N o . 3 . Eve ry pipe he r e afte r la id or fi x ed in th e in te rior of
an y dwe lli n g-house for t h e con veyan ce of

, or in con n e ction
with, th e wa te r of th e C om pan y

,
m ust

,
un le ss with t h e

con se n t of t h e C ompa n y
,
if in con tact wi th th e groun d

,

h e of le ad, but m ay o the rwi se b e of le ad , coppe r , or

wr ought i ron ,
a t th e option of t h e con sum e r .

C om es N r .
—Iron is t h e wor st m a te ria l for wa te r pipe s

whi ch a r e r equi r ed to sta n d ; be side s, this m a te r i a l soon

be com e s blocked wi th rust, &c . , a nd un le ss the r e be a ve ry
high pr e ssur e , t h e str e am soon be com e s ve ry poor .

N o t m o r e t h a n o n e Com m un ic a t io n -P ipe t o e a c h
Ho use .

N o . 4 . N o house shall
, un le sswi th th e pe rm i ssi on of th e

C ompan y in wr iting, be he re afte r fitted with m or e than
on e commun ica tion -pipe .

’

M a t e r ia l a nd Jo in t s of Ext e r n a l P ipe s .

N o . 8 . Eve ry comm un ica tion -pipe ”
a n d e ve ry pi

e xte rn a l t o t h e house a n d thr ough t h e e xte rn a l walls;
the re o f, he r e afte r r e spe ctive ly la id o r fixe d in con n e ction
with t h e wa te r of t h e Compan y, sha ll be of le ad, a n d e ve ry
join t the r e of sha ll b e of th e kin d ca lled “ plum bin g ”

or
“wipe d ” join t .

N o P ipe t o b e la id t h r o ug h Dr a in s , & c .

N o . 9 . N o pipe sha ll be use d for t h e co n veya n ce of, or i n
co n n e ction w ith, wa te r suppli ed by th e Com pa n y, whi ch is
la id or fixed thr ough , in , o r in to a n y dr a in ,

ashpit, sink, or
“m anur e hole ,” or through

,
in

,
or in to an y place wher e

4"For th e pow e r of lkc B oa rd of T rade to make pr ovisions, see C lause XV. ,
A ct 1 852

, pag e 278 , a nd N o. 71, pag e 279 ; “690
see N o . 102

, pag e 283, and N o. 104 , p ag e 284 .

Eve ry Ho use ,
w it h c e rt a in e xc e pt io n s, t o h a ve

it s o w n Com m un ica t io n -P ipe .

N o . 5 . Eve ry house suppli ed with wa te r by th e C om pan y
(e xcept in ca se s of st and pipe s) sha ll have i ts ow n separa te
“
comm un i ca tion -pipe .

” P r ovide d tha t, a s fa r a s i s con

siste n t wi th t h e spe ci a l A cts oft h e C om pan y, in t h e ca se ofa
group or a block ofhouse s, th e wa te r -r a te s ofwhi ch ar e pa id
by on e own e r , t h e sa id ow n e r m ay , a t hi s option , have on e
suffici en t “

comm un i ca ti on -pipe ”
for such gr oup or block .

C om ma —You can for a fe w pe n ce obta in a ny of th e

wa te r A cts of P ar li am e n t a t M e ssrs . Spottiswoode C o
’
s. ,

8 7, C han ce ry L an e , L on don . [Se e page s 273 to
N o h o use t o

'

h a v e c o n n e c t io n w it h Fit t in g s of

a dj o in in g h o us e .

N o . 6 . N o house suppli e d with wa te r by t h e C om pa n y
sha ll have con n e ction wi th t h e pipe s or othe r fittings of any
o the r pr em ise s , e xcept in t h e case of groups o r blocks of

house s
,
r e fe r r e d to in th e pr e ce din g re gul a tion . [See C lause

L XIX. , A ct

Co n n e c t io n t o b e by Fe r rule o r S to p-co c k .

N o . 7 . T h e con n e ction ofe ve ry comm un ica tion -pipe
wi th any pipe of t h e Com pa n y sha ll he r e a fte r be ma de by
m e an s of a soun d and sui table br a ss screwe d fe rrul e or

stop -cock wi th un ion , an d such fe rrule or stop -cock sha ll
be so m ade a s to have a cle a r a r e a of wa te rway equa l
t o tha t of a half- in ch pipe . T h e con n e cti on of e ve ry
“
commun i ca tion -pipe wi th t h e pipe s of t h e C om pan y

sha ll be m ade by t h e C om pa n y’
s workm e n

,
a n d t h e

Com pa n y sha ll b e pa id in a dva n ce th e r e a son able costs
a n d cha rge s of a nd in cide n t t o t h e m akin g of such
con n e ction . [Se e N o . 45, Clause XL IX . , page
Con s ist —Som e Com pan ie s use t he ir ow n ki n d of

fe rrule . T h e We st M iddle se x have the ir e n gin e e r ’
s fe rrul e ,

a n d t h e G ran d Jun ction have the ir ow n
,
whil st t h e

East L ondon , L am be th , N e w R ive r , &c .
,
use t h e ordin a ry

be n t fe r rule wi th un i on . T h e N e w R ive r Com pa n y a re

ve ry pa rticular about th e br a ss work
,
and wi ll have i t a l l

te ste d a n d stam pe d with th e N . R . stam p be for e they wi ll
l ay on t h e wa te r . For m y pa r t, I thi n k i t an e xce lle n t ide a ,
but can n o t say tha t they have t h e l a w upon the ir side to
e n for c e such a n a ct

,
shoul d they m e e t wi th a m a n willin g

to fight i t out , for a ll tha t is r equi r ed by t h e A c t i s that
th e fittin gs sha ll be sound and sui table for th e purpose .
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with th e ground in cock the re is n o bo the r . If valves
must be used, why n o t use for low pressur e w ork sprin g
va lve s, or e lse push-va lves wi th cup le a the rs .

Dra w -t a ps in co n n e c t io n w it h St a nd-

pipe s:
N o . 19 . Eve ry “dr aw-t ap in con n ection with any
stan d pipe ”

or othe r appar a tus outside a ny dwe llin g
house in a court or o the r publi c pla ce , t o supply
or num be r of such dwe llin g-house s, sha ll be
sui table , a n d of th e “waste -pr eve n te r ” kin d, an d be pro
t e cte d a s far a s possible from in jury by fr ost, the ft, or

mischi e f.
C on fi rm —I shoul d he r e r em a rk that you mus t g o about

thi s job ve ry cautiously, for the r e a r e a n um be r of wa ste
pr e ve n te r cocks in th e m a rke t, som e ve ry good, whilst
o the rs are use le ss . T h e be st plan is t o apply t o e a ch
Compa ny for wha t they a llow,

a nd m ake your se lf r ight
w i th them fir st. You se e th e clause sta te s a waste -pre
ve n te r cock, but the r e ar e double va lve stan d posts in th e

m a rke t whi ch answe r e ve ry pur pose . They ar e m ade as

shown a t Fig . 648 a n d simply work like th e double valve
ciste rn s be for e de scr ibed .

B o ile r s , Wa t e rc lo se t s , a ndUr ina ls t o h a ve
C is t e r n s .

N o . 20. Eve ry bo il e r , ur in a l, a nd wa te r -close t, in whi ch
wa te r suppli ed by th e C om pan y is use d (othe r than wa te r
close ts in whi ch han d-flush in g i s em ployed) , sh a ll , wi thin
thr e e m on ths a fte r the se r e gula tion s com e in to ope r a tion ,

be se rved on ly through a ciste rn ,
or se rvice -box ,

a n d

without a sto ol-cock
,
a n d the r e shall be n o di rect comm un i

ca tion from t h e pipes of t h e C ompan y to any boile r , ur in al ,
or wate r -close t.

Wa t e rc lo se t A ppa r a t us

N o . 21 . Eve ry “
w a t e rclose t -ciste rn or w a t e r close t

se rvi ce -box he r e afte r fitted or fixe d in whi ch wa te r suppli ed
by t h e C om pan y is to be used, sh a ll have a n
pr e ven ti n g appar a tus, so con st ructe d as n ot t o be capable
of discha rging m ore tha n t w o ga llon s of wa te r a t e a ch
flush .

Com m- H e re it sim ply sta te s tha t th e waste -pr even t
in g appar a tus sha ll be e ffici e n t andm ust n o t be capable of

di sch ar g m or e than t w o ga llons a t e a ch flush (whi ch is
t w o g a on s too sm al l ) From th is i t i s e vide n t tha t th e Wa te r
C om pan y’

s powe r is lim i ted t o th e words e fficien t, a nd to

t h e qua n tity on l
y

. They should a lso have de te rm in ed t h e
size of outle t v a ve se a ting, which shoul d b e a t le a st 2in .

,

a n d with n ut a n d lin i n g t o m atch . It doe s n o t say a ny
thin g about t h e siz e of th e ciste rn ,

n or size of se rvi ce -b ox .

but m o st like ly th e pe rson tha t dr ew up thi s rule did n o t

kn ow wha t a se rvi ce -box w a s. On e thin g is ce rtai n
,
i t is

n o t a ciste rn ,
a s som e pe ople are in clin ed to th in k i t is .

Ur in a l C ist e r n A ppa ra t us .

N o . 22 . Eve ry ur in a l-ciste r n in whi ch wa te r supplied by
th e Compan y is used , othe r than publi c ur ina l-cister n s, or
ciste r n s havin g a ttached t o them a se lf-closin g appa r a tus

,

shal l ha ve a n e fficie n t wa ste -pr e ve n tin g ”
appa r a tus, so

con structed a s n o t to be capable of dischargi n g m or e than
on e ga llon of wa te r a t e a ch flush .

Wa t e rc lo se t Do w n -pipe s .

N o . 23 . Eve ry “down -pipe ” he r e a fte r fixed for th e dis
cha r ge ofwa te r in to th e pan o r ba sin of a n y w a te rclo se t
sha ll have a n in te rn a l diam e te r of n o t le ss than on e in ch
a n d a qua rte r , a n d if of le ad , sh a ll we igh no t le ss than
nn e poun ds to eve ry lin e a l yard .

C om m—Thi s is n o t good, be cause th e he ight h as all
t o do wi th th e size of thi s pipe . For in sta n ce , th e close t .

m ay be a ve ry low on e , n o t lift . high ; he r e th e ciste rn could
n o t be fixed high e n ough for go od flushin g. Se e size of
pipe s unde r he ad , P ro vin g C lose t Flushin g, pa ge 226, whe re
i t sa ys tha t th e he ad (lowe st) of wa te r should be 5ft . , t h e
he ad be in g t h e fa ll of wa te r fr om c iste rn t o arm of

in a 6ft . close t could n o t be m ore tha n 3ft .

he r e a 15111 . or 2in . pipe is requi r ed .

P ipe s supply in g Wa t e r c lo se t s t o c omm un ica t e
w it h C ist e r n o n ly.

N o . 24 . N o pipe by whi ch wa te r is suppli ed by th e
C om pa n y t o a ny w a t e r close t sha ll commun ica te wi th
a ny par t of such w a t e r close t

, or with a ny appar a tus
con n e cte d the r e w i th, e xcept t h e se rvi ce c iste rn the r e of.
C om m—T h e e ffe ct of thi s clause is thi s

,
tha t you

m ust n o t a tta ch th e comm un ica tion -pipe t o a va lve
, say

un de r t h e se a t, t h e wa te r m ust fir st flow in to a

c iste rn of som e kin d
,
whe the r it i s a la rge le ade n on e or a

sm a ll was te pr e ve n tin g c iste r n : it ’s al l th e sam e t o th e wa te r
com pa n y. On e thin g is ce r ta in

,
tha t th e wa te r shouldflow

in to a la rge ciste rn ,
t o ke e p up t h e supply in ca se

should be turn e d off for r epa ir s
,
&0.

B a t h t o b e w it h o ut O v e rflo w P ipe .

N o . 25 . N o ba th suppli e d wi th wa te r by th e C ompan y
sha ll have any ove rflow “ wa ste -pipe ,” e xce pt i t be so

arranged as to a ct a s a wa rn in g-pipe .

Wa t e rw a y of Fit t ing s .

N o . 28 . Except with t h e wri tt e n conse n t of th e con

sum e r , n o cock, fe rrul e , join t, un i on ,
va lve or othe r

t h e cour se ofa ny
‘
comm un ica ti on -pipe ,” shall have a wa te r

w ay of le ss ar e a than tha t of t h e comm un i ca tion -pipe ,”
so tha t t h e wa te rway from t h e wa te r in t h e di str ict pipe or
o the r supply pipe of t h e Com pa n y up t o a n d thr ough th e
stop-valve pr e scr ibe d by R e gula tion N o . 12

,
shal l n o t in

a ny r t be of le ss a r e a tha n tha t of th e comm uni ca tion
pipe i tse lf, which pipe sha ll n o t be of less than a half
in ch bore in a l l i ts cour se .

B a t h A ppa r a t us .

N o . 26 . In e very ba th he r e afte r fitte d or fixed th e outle t
shall be distin ct fr om ,

a nd un con n e cted with, th e in le t or
in le ts ; an d th e in le t o r in le ts must be place d so tha t th e
orifice or or ifice s sha ll be above th e highe st wa te r le ve l of
t h e ba th . T h e outle t of e ve ry such ba th sha ll be provided
wi th a pe rfectly wa te r tight plug, valve , or co ok .

C OM M EN T .
—Thi s 1 8 a ve ry good clause so far as th e in le ts

a n d wa ste pipe , for n i n e -te n ths ofth e ba ths be for e this A ct
cam e in we re simply filthy, so far a s r ega rds th e in le t and
waste pipe .

A lt e r a t io n of Fit t in g s .

N o 27 . N o a lte r a tion sha ll be m ade in any fi t t in g s, in

con n e cti on wi th th e supply of wa te r by t h e Com pau ,

wi thout t w o days’ pr e vi ous n otice in wri ting to

Compan y .

COM M EN T .
—Thi s shoul d g o farthe r a n d sta te tha t t h e

a lte r a tion s m ust be dr a w n on pape r a n d lodge d wi th t h e
W a te r Compa n y for appr ova l be for e th e wo rk 1s a llowed t o
pr oce e d . T h e work shoul d a lso b e in spe cted by the ir
r epre se n ta tive a s i t progre sse s, h e havin g powe r to stop th e
work should i t n o t b e ca rr ied out a ccording to th e approve d
dr awi n gs a nd spe c ifica tion .
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We ig h t of L e a d P ipe s h a v ing o pe n Ends .

N o . 29 . A ll le ad “wa rn in g pipe s a n d othe r lea d pipe s
ofwhi ch t h e e nds a r e ope n , so tha t such pipe s ca n n ot r em a in

charge d wi th wa te r , m ay be of t h e followin g m in im um
we ights, tha t is t o sa

éin ch (in te rn a di am e te r ) 3 lbs . pe r yard .

1
; 2a yr 9

C omm ent —So far a s r e gards this i t is al l r ight ; but as th e
wa rn in g pipe is a lso a n ove rflow pipe , i t ce r ta in ly should be
propo r tion ed t o t h e size of t h e m a in pipe , for wha t would
be t h e use of a ha lf-in ch pipe w i th, say, onl y on e in ch he ad
of wa te r t o take th e ove rflow fr om a ha lf in ch or thr e e
qua rt e r in ch ba ll va lve runn i n g full bore un de r a wa te r he ad
o r pre ssur e of pe rhaps 250ft . I con te n d tha t th e lar ge st
pipe the re is n o t on e -qua r te r la rge e n ough for such work ,
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C om m .
—T he re should be a la w on plum be rs or o the rs

tha t a re foun d do in g scam pin gwork, v iz . tha t they should
n o t be a llowed t o con tr a ct or t o do work in th e C om pa n y’

s

distr ict for twe lve m on ths, and if aga in r eporte d t o be

A ut h o r ise d Offi c e r m a y a c t fo r Com pa ny .

N o . 3 2 . Whe re un de r t h e fore go in g r e gul a tion s an y a c t
is r e qui re d or authori se d to be don e by t h e Com pa n y

, t h e
sam e m ay be don e on be ha lf of th e Com pa n y by a n author
i se d office r or se rvan t of t h e C om pa n y

, a n d whe r e un de r
such r e gul a ti on s a ny n o ti ce is r equir ed to be give n by th e
Compan y, t h e sam e shall b e suffici e n tly authe n ti ca te d if i t
be sign ed by an author ise d office r or se rvan t of th e C om
pany.

n o t e ven for a half-in ch m a in pipe , e spe cia lly if the r e be
n o fa l l t o th e ove rflow pipe . [Se e N o . 73 , page

De fi n it io n of Com m un ic a t io n -
pipe .

N o . 30. In the se re gul a ti on s t h e te rm “Commun i ca ti on
pipe shall m e an t h e pipe which e xte n ds from t h e distr ict
pipe or othe r supply pipe of th e Com pan y up to th e stop .

va lve pre scribed in th e r e gula tion N o . 12 .

P e n a lt ie s .

N o . 3 1 . Everype rson w ho sh a ll w i lfully viola te , r efuse , or
n eg le ct t o comply w i th , or sh a ll w i lful ly do or cause to be done

a ny ac t , ma t t e r , or th ing , in con tr a ve n t i o nof th ese R eg ula t ions,
or a ny pa r t th er eof, sh a l l , for e ve ry such ofence, be l ia ble to a

pena lty in a sum n ot exceeding £ 5 .

WA T ERWOR KS A C T S FOR SU P P LYIN G T OWN S WIT H WA T ER .

In th is par t of my work on pract ical plum bin g , I sh all onl y r efe r to th e diffe r e n t A ct s wh ich
a r e useful to th e plum be r , wh e n workin g un de r Wa t e r C ompan ie s

’

R ul e s an d such l ike for to pr in t

a l l th e pa r ts of th e A ct s would b e simply va lue l e ss , wh ilst th ose par t s wh ich con ce rn th e plum be r will
be foun d ofg r e a t va lue wh e n de a l in g w ith wa te r w orks pe opl e , an d, if car efull y a t t e n ded t o , w ill oft e n

save m uch t im e in se ekin g th a t kn owl edg e wh ich is t oo oft e n kept away fr om th e g en e r a l publ ic . Of

cour se an y of th e followin g A ct s m ay be h ad by applyin g t o Me ssr s . Spo t t iswoode C o . , Que en ’

s

P rin t e r s , 87 , C h a n c e ry L an e , L ondon . I sh a l l , th e r efor e , comm e n ce a t C l ause XXXV. of th e A ct

da t ed 23 rd Apr il , 1847 . T h e R oma n numbe rs r efe r to th e number of th e C lause of ea ch A ct , a n d th e fi r st

number s a r e th e num be rs of th e C lauses in this my w ork for r efer en ce, indexing , et c. SP EC IA L A C T S,

m e a ns t he A ct of P a r liamen t obta in edfor the spe cia l g overn ing of e a ch pa r ticula r Wa t er C ompany, a nd ea ch

C omzi any h a s i ts ow n A ct .

AN N O DEC IM O

V I C T O R IA }? R E G IN E .

C A P . XVII.

An A ct for con solida t in g in on e A ct ce r ta in P r ovision s usua lly con ta in ed in A cts auth or iz in g th e

m akin g ofWa t e rworks for supplyin g T own s with Wa t e r . [28rd Apr i l , 1 847 ]
A Co n st a n t Supply of Wa t e r t o b e k e pt fo r a g e w h o . as he re in afte r provide d, sha ll b e e n titled t o

Dom e st ic P urpo se s a t Hig h P r e ssur e . dem a n d a Supply, a n d sha ll be will in g t o pay W a te r R a te
for th e sam e and such Suppl sha ll be con stan tly la id on

a t such a P r e ssure a s wi ll m ake th e Wa te r r e a ch t h e t op
Story of t h e highe st House s wi thin th e sa id L im i ts

,
un le ss

i t be provided by th e Spe ci a l A ct tha t t h e W a te r t o b e
supplied by th e U n de r take rs n e e d n o t b e con sta n tly la id on
un de r P r e ssur e ; an d th e Un de r ta ke r s sha ll cause P ipe s to
be la id down an dWa te r to be brought to eve ry P ar t of th e

S

N o . 3 4 . XXXV . T h e U n der take rs sha ll provide a n d

ke ep in th e P ipe s t o b e lai d down by them a Supply of

pure a n d whole som e Wa te r , suffici en t for th e dom e stic U se
of a l l th e Inhabi ta n ts of th e Town or Distr ict wi thin th e

L im i ts of th e Spe cia l A ct [this is th e A ct of th e wa te r
compan y un de r whi ch youm ay be worki n g ; se e clause XC . ,

Ex ist in g Fit t in g s .

N o . 3 3 . A ll e xistin g fittin gs, whi ch sha ll be soun d an d
effi ci e n t, a n d a re n o t r equir e d t o be r em oved or a lte r e d
un de r the se R e gula ti ons , sha ll b e de em ed to be pr e scri be d
fittin gs un de r t h e M e tr opoli sWa te r A ct

,

C om m—Thi s r e fe r s to t h e old fittin gs of house s
whe re t h e wa te r h a s be e n la id on a n d in good worki n g
orde r , but whe n the se fittin gs be com e de fe ctive , the n i t wi ll
b e n ec e ssa ry to r epla ce th e old fittin gs wi th those pr e scr ibe d

,

so that in tim e a ll house s wi ll ha ve im proved fittin gs .

The r e is n o r e aso n why it can n ot be don e ; w e ha ve
e ve ry kin d of waste pr e ve n te r va lve , sui table for e ve ry
situa tion .
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To w n o r Distr ict withi n th e L im its of th e Spe cia l A ct
whe r eun to the y sha ll be r equir ed by so m a n y Owne rs.

or

O ccupie rs of House s in tha t P a rt of th e Tow n or Di stri ct,
a s tha t t h e a ggr e ga te A m oun t ofW a te r R a te payable by
them ann ua lly a t th e R a te s Spe c ifie d in th e Spe cml A ct

sha ll be n o t le ss than On e Te n th P a rt of t h e Expe n se of
providin g a nd layin g down such P ipe s ; provided tha t n o
such R e qui si tion shal l be bin din g on t h e Un de rtake rs
un le ss such O w n e rs or Occu i e rs sha ll se ve ra ll y e xe cute a n

A m e n t bindin g them se ve s t o take such Supply of

a te r for Thr e e successive Ye a rs a t le ast. ” [Se e clause s
22 an d 23 of t h e Wa te rworks A ct of 1852, a lso clauses
28, 29, a nd 3 1, of th e Wa te rworks A ct , 1871 , for th e

P e n a lty fo r N e g le c t t o la y P ipe s fo r Supply of

Wa t e r fo r Dom e st ic U se . P r o viso .

N o . 3 5 . XXXVI. If for Twe n ty-e ight Da ys afte r
Dem an d in Wr itin g m ade t o th e Un de r ta ke rs, a n d Te n de r
m ade of a n agr e em e n t sign ed by such N um be r of Ow n e rs
o r Occupie rs as a fore said, to take a n d pay for a Supply of

W a te r for Thr e e Ye ar s o r m or e , th e Un de rtake r s shal l
r e fuse or n egle ct to lay down P ipe s in t h e M ann e r he r e in
be fore di r e cte d, an d t o rovide such Su ply ofWa te r a s

a fore said, or as provided
)

by t h e Spe cia A ct , they shall
forfe i t

'

to e ach of such Own e rs a n d O ccupie rs t h e A m oun t
ofR a te which h e would be li able t o pa un de r such A gre e
m e n t, and a lso th e fur the r Sum of Porty Shi lli n gs for
e ve ry Day dur in g whi ch the y shall r e fus e or n egle ct to l ay
down such P ipe s, o r to provide such Supply ofWa te r :
P ro vided a lways

,
tha t t h e Un de r take rs sha ll n o t b e liable

to a n y P e n a lty for n o t supplyin g Wa te r if th e Wan t of
such Supply sha ll ari se from Fro st

,
unusua l Drought, or

othe r un a vo idable C ause or A ccide n t.”

Supply of Wa t e r t o b e ke pt fo r Cle a n s ing Se w e r s ,
Dr a ins , & c .

, a nd fo r o t h e r P ubl ic Purpo s e s .

N o . 3 6. XXXVII. a l l th e P ipe s t o which any
Fir e -plug sha ll be fixed th e Un de rtake rs sha ll provi de a n d
ke e p con stan tly la id on , un le ss pr e ve n te d by Fro st, unusua l
Drought, or o the r un avoidable A ccide n t, or dur in g n e

ce ssa ry R e pa i rs, a suffici e n t Su ply ofWa te r for th e follow
ing P urpo se s ; (tha t i s to say, )For cle ansin g th e Sewe rs an d
Dra in s, for cle a n sin g a n d wa te r in g t h e Stre e ts, a n d for
supplyin g a n y P ublic P um ps, B a ths, or Wa sh-house s tha t
m ay b e e stablished for th e fr e e U se of t h e Inhabi ta n ts, or
pa id for out of an y P oor R a te s or B orough R a te s le vie d
wi thin t h e l im its of th e Spe cia l A ct ; a n d such Supply
shall b e pr ov ided a t such R a te s

,
in such Qua n titi e s, an d

upon such Te rm s a nd Con di tion s as m ay be a g re e d upon
by th e Town Comm i ssion e r s a n d th e Unde r take rs, or , in
ca se of Disa gre em e n t, a s shal l be se ttled in Eng la nd o r

Ir e la nd by T w o Justice s, a n d in Sco t la nd by th e She r iff,
un til in e i the r Ca se a n Inspe ctor sha ll have be e n appo in te d ,
a n d afte r th e A ppo in tm e n t of such In spe cto r , by t h e
In spe ctor so appom ted .

Fi re -

plug s t o b e pla ce d n e a r M a nufa ct o r ie s, a t

R e que s t , &c . , of O w n e r s .

N o . 3 7 . XL I. T h e Unde r take rs sha ll
,
a t th e n e st

a n d Expense of th e O w n e r o r Occupie r of a ny Wor o r

M anufacto ry si tua ted in a n y Str e e t in whi ch the r e sha ll be
a P i pe of t h e Unde r take rs, pla ce a n d m a in ta in in e ffe ctive
Orde r , a Fir e -plug (t o be use d on ly for e xtin guishin g
Fi r e s) as n ea r as con ven i en tly may be to such Work or

Manufactory .

”
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t in g uis h Fir e s w it h out C h a rg e .

a llow a ll P e rson s a t a ll

for e xtin gui shi n g Fir e , wi thout m alu’

n g C ompe n sa tion for
th e sam e .

’

P ipe s t o b e la id by t h e Unde rt a k e rs .

A n d wi th r e spe ct t o th e C ommun i ca tion P ipe s to b e laid"

by t h e U n de r take rs
,
be i t e n a cte d a s foll ows

Unde r t a ke rs t o la y do w n Com m un ic a t io n P ipe s ,
o n r e que st of O ccupie r a n d w it h c o n se n t of

O w n e rs in Ho use s of l im it e d Va lue . (Se e N o .

4 2 a nd

N o . 40. XL IV . T h e Unde rtake r s sha ll
,
upon t h e

reque st of th e Own e r of any Dw e l lin House in a ny Str e e t
in whi ch P ipe s sha ll ha ve be e n la i down by them

,
th e

an nua l Val ue ofwhi ch House shall n ot exce e d T en P oun ds
,

or upon B eque st of th e Occupi e r
,
wi th t h e C on se n t in

Wr iti n g of t h e Own e r o r re puted Own e r of any such House
,

or of th e A ge n t of such Own e r , a n d upon P aym e n t or

Te n de r of t h e P r oportion ofWa te r R a te in r e spe ct of such
House by t hi s or t h e Spe cia l A ct m ade payable in adva n ce

,

l ay down C omm un i ca tion P ipe s a n d o the r n e ce ssa ryWorks
for th e supply of such H ouse wi thWa te r for dom e stic o r

o the r P urpose s, a n d shal l ke e p th e sam e in r epa ir
,
a nd

the reupon t h e O ccupie r of such Hous e shal l be e n titled t o
have a sufficie n t Supply ofWa te r for h i s dom e stic
fr om t h e Un de r take r s ; an d t h e Un de rtake r s m ay cha r ge
for such P ipe s a n dWo rks

,
in addi tion to t h e Wa te r R a te

,

such r e a son able an n ua l R e n t a s sha ll be agr e ed upon
,
or in

ca se of Dispute , a s sha ll be se ttle d by such In spe ctor a s

a for e sai d, whe n appo in ted
,
a n d in t h e m e a n tim e a s sha ll in

Eng la nd or Ir e la nd be se ttled by T WO Justice s
,
a n d in

Sco t la nd by t h e She r iff ; a n d such r e n t sha ll b e cha rge able
on a n d r e cove r able

,
fr om t h e Occupie r

, or , in h i s De faul t,
fr om th e Own e r of such House , a t t h e sam e Tim e s a n d in

t h e sam e M an n e r a sW a te r R a te s a n d such P ipe s a nd oth e r
W orks sha ll n o t be subj e c t to Distr e ss or to t h e L an dlord’

s

Hypo the c for R e n t, n or to b e take n in Exe cution un de r
an y P roce ss of a C our t of L a w or Equi ty

, or un de r any

P e na lt y fo r R e fusa l t o fi x, &c ., Fi r e -plug s , o r
'

oo

c a s io n a l Fa ilur e of Supply of Wa t e r .

N o . 39 . XL III. If
, e xcept whe n pre ven te d a s a for e

said, th e U n de r take rs n e gle ct or r e fuse to fix
,
m a in ta in , or

r epai r such Fi r e -plugs
,
or to fur n i sh to th e Town C om

m i ssion e rs a sufficie n t Supply of Wa te r fo r t h e public
purpo se s a fore sa id, upon such Te rm s a s sha ll have be en
a g r e e d on or se ttle d as afor e sa id

,
o r if

,
e xce pt as afor e sai d

,

they n e gle ct t o ke e p the ir P ipe s cha rge d un de r such P r e s
sur e as a fore sai d, o r n e gle ct o r r e fuse t o furn ish to a ny
Own e r or O ccupi e r e n titled un de r thi s or t h e Spe ci a l A ct
t o r e ce ive a Supply ofWa te r dur in g a n y P a rt of th e T ixn e
for whi ch t h e R a te s for such Su ply have be e n aid or

te n de red , the y sha ll b e liable t o a e n al ty of T e n Ppoun ds,
an d sha ll a lso forfe it t o t h e Town Comm ission e rs, a n d t o
e ve P e rson ha vin g pa id o r te n de re d t h e R a te

, th e Sum
of or ty Shi llin gs for e ve ry Day dur in g whi ch such
R e fusa l or N e gle ct sha ll con ti nue a fte r N o ti ce in Writin g
sha ll have be en given to t h e Unde r take rs of th e Wan t of
Supply.

”
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P o w e r t o In h a b it a n ts t o b r e a k up P a v e m e nt s ,

g iv in g N o t ic e of s a m e .

N o . 48 . L II. A ny such Own e r or Occupie r m ay ope n
o r br e ak up so m uch ofth e P a vem e n t ofa n y Str e e t a s shall be
be twe e n t h e P ipe of t h e Unde r take rs a n d h is House

,
B uil d

in g , o r P rem ise s, an d a n y Sewe r or Drai n the r e in ,
for an y

such P urpose a s afor e sa id, do in g a s li ttle Dam age a s m ay

b e
,
a n d m akin g Com pe nsa tion for a ny Dam age don e in th e

Exe cuti on of an y such Work : P r ovided alwa s tha t e ve ry
such Own e r or Occupie r de sir in g to br e ak up 6 P avem en t
of a ny Str e e t, or a ny Sewe r or Dra in ther e in ,

sha ll be
subj ect t o t h e sam e N e cessity of givin g pr e vi ous N otice ,
a n d shall b e subj ect to t h e sam e Con tr ol, R e str icti on ,

a n d

Obliga tion s in a n d dur in g th e Tim e of br e akin g up t h e

sam e , a n d a lso r e in sta tin g th e sam e , a n d t o th e sam e

P e n a ltie s for an y De la y in r e ga rd the r e to , a s th e Un de r
take rs a r e subj ect to by vi rtue of this or th e Special A ct .

”

O w n e rs o r O c cupie r s e n t it le d t o d e m a nd a Supply
of Wa t e r fo r do m e st ic P urpo se s .

N o . 49 . L III. Eve ry Own e r and Occupi e r of a ny
Dwe llin g House or pa r t of a Dwe llin g H ouse with in th e
L im i ts of th e Spe cia l A ct sha ll , when h e h a s lai d such
Comm un i ca ti on P ipe s a s a for e sai d, an d pa id or ten de r ed th e
W a te r R a te payable in r e spe c t the r e of, a ccordi n g t o t h e

P r ovision s of thi s a n d th e Spe cia l A ct
,
b e e n ti tled t o

dem a n d a n d r e ce ive from t h e Un de rta ke r s a suffici e n t
Supply of Wa te r for h is dom e stic P urpo ses .

”

[In thi s
Clause li e s th e whole of t h e con sum e r

’
s r ight . ]

P r o t e c t io n of Wa te r .

A n d Wi th r e spe ct to W a ste or M isuse ofWa te r Sup
pli ed by th e Un de r take r s, be i t e n a cted a s follows

P e rso n s us in g t h e Wa t e r t o'pr o v ide C ist e r n s a nd

Co c ks . P e n a lty fo r N e g le c t .

N o . 50. L IV . Ifby th e Spe cia l A ct i t b e provide d
tha t t h e Wa te r to b e suppli e d by t h e Un de r take rs n e ed n ot

b e con stan tly la id on un de r P r e ssur e , e ve ry P e r son suppli ed
with W a te r sha ll

,
whe n r e quir ed by th e U n de r take r s

, pro

vide a pr ope r C iste r n to hold t h e W a te r wi th which h e sha ll
b e so suppli e d, with a B a ll a n d Stop C ook . in th e P ipe
brin gin g t h e W a te r fr om t h e W orks of t h e Un de r take r s t o
such Ci ste r n

,
a n d shal l ke e p such (h st e r n

,
B a ll a n d Stop

Cock in good R epa ir
,
so as e fi e ctua l ly t o pre ve n t t h e

W a te r from run n i n g t o wa ste a n d in ca se a n y such pe r son
sha ll, whe n r equi r ed by th e Un de rtake r s, n e gle ct t o pr ov ide
such Ciste rn , B all or Stop Cock, or to ke e p t h e sam e in

go od R epa ir
,
th e Un de r ta ke r s m ay cut off t h e P ipe or turn

off t h e W a te r from th e P r em ise s of such P e r son un til such
Ciste rn a n d B al l an d St e p Cock sha ll be pr ovided or r e
pa ir ed

,
a s th e case m ay r equir e .

”

P e n a lty fo r suffe r in g C ist e r n , &c ., t o b e o ut o f

r e pa ir .

N o . 5 1 . L V . Eve ry pe r son suppli ed withWa te r b
th e Unde rtake rs w h o sha ll suffe r an y such Ciste rn ,

P ipe
,
B afi

o r Stop Cock t o be out of r epa ir
,
so tha t th e Wa te r suppli e d

to him by th e Un de rtake r s sha ll be wa sted
,
sha ll for fe it to t h e

Unde r take r s for e ve ry such Offe n ce a Sum n ot exce e din g
Five P oun ds .

”

Unde rt a ke r s m a y r e pa i r C is t e r n s , &c . , a nd r e c o v e r

t h e Expe n se s .

.

N o . 52 .

0

L VI. T h e Un de rtake rs m ay r epair an y such
O1ste r n ,

P i pe, B a ll or Stop Cock, so a s t o pr e ven t a n such
Waste ofWa te r , a n d th e Expe n se s of such R e pa ir be
repa ld to them by t h e P e rson so a ll owin g t h e sam e to be
out of r opa1r , and m ay b e r e ce ive d a s Dam a ge s .

”
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P o w e r t

e n t e r Ho us e s t o inspe ct , &c .

N o . 53 .

ve n ted fr om m aki n g such Exam in a tion as

Un de r ta ke rs m ay tur n off t h e Wa te r supplied by them
such House o r othe r P rem i se s.

P e n a lt y fo r a llo w in g P e r so n s t o use t h e U h

t a ke r s
’ Wa t e r .

r Occupi e r of

P e n a lt y fo r de st r o ying Va lv e s , &c .

N o . 56 . L X. Eve ry P er son w h o sha ll wilful ly or

ca r e le ssly br e ak, in jur e , or ope n a n y L ock, Cock, Va lve ,
P ipe , Work

,
or En gin e be lon gi n g t o th e Un de r take rs, or

sha ll flush o r draw off th e Wa te r from th e R e se r voi r s o r
o the r works of t h e Unde r take rs , or sha ll do a n y o the r
wil ful A ct whe re by such Wa te r sha ll be waste d, shall

e i t to t h e Un de rtake rs for e ve ry such 0
n ot e xce e din g Five P oun ds .

Wa t e r R a t e s .

A n d with r e spe ct t o th e P a ym e n t and R e cove ry of

th e Wa te r R a te s, be i t e na cted a s fol lows

R a t e s t o b e pa ya ble a cc o rd in g t o t h e A n nua l

Va lue o f t h e P r e m is e s .

N o . 57 . L XVIII. T h eWa te r R a te s, e xcept as h e r e in
a fte r and in t h e S coi a l A ct m e n ti on ed sha ll be pa id by
a n d b e r e cove r able rom t h e P e rson r e quirin g, r e ce ivin g, o r

usin g t h e supply ofW a te r
,
a n d sha ll be payable a cco rdin g

to t h e ann ual Va lue of t h e Te n em e n t suppli ed wi th Wa te r ,
a n d if a ny Dispute a r ise a s t o such Va lue th e sam e sha ll b e
de te rm in e d by T w o Justi ce s .

”

[Se e C lause 21 of Wa t er

A ct
,
1 863 , N o . 88 , page

P e n a lt y fo r t a k in g t h e Unde rt a ke r s
’ Wa t e r w it h .

o ut A g r e e m e n t .

N o . 55 . L IX. Eve ry P e r son w h o , n o t ha vin g a gr e ed
to b e suppli e d wi thW a te r by t h e Un de r take rs, sha ll take
a ny W a te r from a n y R e se rvoir , Wa te rcourse , or C on dui t .

be lon gin g to t h e Un de rta ke r s, or an y P ipe le adi n g to a ny
such R e se rvo ir , W a te r cour se , or C on dui t, or from a n y
C iste rn o r o the r like P lac e co n ta in in gW a te r be lon ging to

th e Unde rt ake r s, othe r than such a s m ay have be e n pro

vided for th e gr a tui tous U se of th e P ublic , sha l l forfe it to
th e Un de r ta ke r s for e very such Offen ce a Sum n ot e xceed
in g T e n P oun ds .

”



WA TERWORKS A C T S.

Wh e r e se ve ra l House s supplie d by O n e P ipe e a c h

t o pa y .

N o . 58 . L XIX. When se ve r al Houses or P ar ts of

House s in th e se par a te Occupa tion of se ve ra l P e rsons ar e

suppli ed by On e comm on P ipe , th e se ve r a l Own e r s o r

O ccupie rs of such House s or P ar ts ofHous e s sha ll b e li able
t o th e P aym e n t of t h e sam e R a te s for t h e Supply ofWa te r
a s they would have be e n li able t o if e a ch of such se ve r a l
House s o r P ar ts of House s h ad be e n suppli ed with Wa te r
from t h e Works of t h e Unde rtake r s by a se pa ra te pipe .

”

R a t e s t o b e pa id qua rt e r ly.

LXX. T h e R a te s shall be pa id in advan ce
quar te rly P aym en ts

,
in Eng la nd o r Ir e la nd a t

Day, L ady Day, M idsumme r Day, and M ich a e lm as

Day, and in Scot la nd a t M a r t inmas, C andlema s, l i tsun t ide
,

a nd L ammas, a n d t h e Fir st P aym e n t sha ll be m ade a t th e

Tim e whe n th e P ipe by which th e Wa te r is suppli ed i s
m ade to comm un i ca te wi th t h e P ipe s of th e U n de rtake rs,
o r a t t h e Tim e whe n t h e A gr e em e n t t o take Wa te r from
th e U n de rtake rs is m ad e .

”

N o . 59 .

P a r t ie s g iv ing N o t ic e t o d isc o n t inue U s e ofWa t e r ,

o r r e m o v in g , t o pa y t o t h e n e xt Q ua rt e r Da y.

N o . 60. L XXI. T h e Occupie r of an Dwe llin g
House or P ar t of a Dwe lli n g House li able to t e P aym e n t
of a n y Wa te r R a te

,
w h o sha ll give N otice of h i s In te n tion

t o discon tin ue t h e U se of t h e W a te r suppli ed by th e Un de r
take rs , or w h o sha ll rem ove from hi s Dwe lli n g be twe e n
a n y N o qua rte rly Days of P aym e n t

,
sha ll pay t h e W a te r

R a te in r e spe ct of such Dwe lli n g House or P ar t of a

Dwe lli n g House for th e Quar te r e n din g on t h e Qua r te r ly
Da ofP aym e n t n ext afte r h i s qui ttin g t h e sam e or givin g
sue n o tice .

”

O w n e rs of House s n o t e xc e e d ing £ 10 R e n t t o b e

l ia b le t o Wa t e r R a t e s .

N o . 61 . L XXIII. T h e Own e r s of a ll Dwe llin g
House s or P ar t s of Dwe llin g House s occupied as se a r a te
Te n em e n ts , t h e a n nua l Va lue ofwhi ch House s or e n e

m en ts sha ll n ot e xce e d th e Sum of T e n P oun ds
,
sha ll be

lia ble to th e P aym e n t of t h e R a te s in ste ad of th e Occupie r s
ther e of ; an d t h e P owe rs a n d P rovisi ons he r e in or in th e

Spe cial A ct con ta in ed for th e R e cove ry of R a te s fr om
O ccupi e rs shal l b e con strued t o apply to t h e Own e rs ofsuch
House s an d Te n em e n ts ; a n d t h e P e rson r e ce ivin g th e

R e n ts of a n y such House or Te n em en t a s afore said from t h e

O ccupie r the r e of, on h i s ow n a ccoun t, o r a s A ge n t o r

R e ce ive r for any P e rson in te re sted the r e in , sha ll be de em ed
th e Own e r of such House or Ten em e n t.”

T e n a n t s unde r e x ist ing L e a se s t o r e pa y t h e O w n e r

N o . 62 . L XXIII. P rovi de d a lways, Tha t when an

Own e r sha ll pay any such R a te in r e t of a ny su

Dwe lli n g House or P a r t of a Dwe lli n g ouse whi ch shall
b e in t h e Occupa tion of a ny Te n an t un de r an y L e ase or

A gr e e m en t m ade pr ior to th e passin g of th e Spe cia l A ct ,
such Te n a n t shall r epay to th e Own e r a ll Sum s whi ch sha ll
b e so by h im pa id dur in g t h e Con tin ua n ce of such L e ase ,
un le ss i t ha ve be e n a tha t th e Own e r sha ll ay th e
Wa ter R a te s in r e spe ct of such Dwe llin g House or ar t of
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a Dwe llin g House a n d e ve ry such Sum ofM on ey payable
by t h e Te n an t to t h e Own e r

,
un de r th e P r ovi sion he re in

be fore co n ta in ed, m ay b e r e cove r ed, if t h e sam e b e n o t pa id
upon Dem an d, a s A r r e a r s of R e n t could b e r e cove r ed from
th e Occupie r by th e sai d Own e r .

”

R a t e s, h ow t o b e r e cove r e d .

A c c e ss t o Spe c ia l A c t .

N o . 64 . A n d with r e spe ct to A cce ss to th e Spec ia l
A ct , be i t en a cte d as follows ’

Co pie s of Spe c ia l A ct t o b e k e pt by Unde r t a ke r s
in t h e i r O ffi c e a nd d e po s it e d w it h t h e Cle r ks
of t h e P e a c e , &c . , a nd t o b e o pe n t o In spe c t io n .

P e na lt y o n U nde rt a ke rs fa il in g t o k e e p o r de pos it

suc h co pie s .

N o . 65 . XC I. If th e U n de r take r s fa il t o ke ep or

de sit a n y of t h e sa id C opi e s of t h e Spe cia l A ct , a s he r e in
ore m e n tion e d, they shall forfe it Twe n P oun ds for

e ve ry such Offe n ce , an d a lso Five P oun ds or eve ry Day
a fte rwards dur in g whi ch such C opy shal l n o t b e so kept or
deposi ted .

”

N o . 63 . L XXIV . If a ny P e rso n suppli e d
by th e Un de r take rs, or liable a s he r e in o r in t h e Spe ci a l
A ct provided t o pay th e Wa te r R a te

,
n eglect to pay such

Wa te r R a te a t a n y of th e sa id Tim e s of P a ym e n t the r eo f,
t h e Un de rtake r s m ay st ep th e Wa te r from flowin g in to th e
P r emise s in re spe ct of whi ch such R a te is payable , by
cuttin g off t h e P ipe t o such P r em ise s

, or by such M e an s a s

t h e Unde r take r s shall think fit
, an d m ay r e cove r t h e R a te

due from such P e rson , if le ss tha n T w e n t P oun ds
,
wi th

th e Expe n se s of cuttin g off t h e Wa te r a n d c sts of r ecove r
in g th e R a te , in t h e sam e M ann e r a s a n y Dam age s for th e
R e cove ry ofwhi ch n o spe cia l P r ovision i s ma de a r e r e cove r
able by thi s or t h e Spe ci a l A ct ; or if t h e R a te so due
am oun t t o Tw e n ty P oun ds or upwa rds

, t h e Un de rta ke r s
m ay r ecove r th e sam e , wi th t h e Expe n se s of cuttin g offt h e
Wa te r , by A ction ,

in any C our t of compe te n t Juri sdicti on .

”

XC . T h e Un de r take r s shal l a t a ll Tim e s aft e r t h e

Expir a tion of Six M on ths a fte r th e a ssin g of t h e Spe cia l
A ct ke e p in the ir pri n cipa l Office of usin e ss a C opy of th e
Spe ci a l A ct , prin te d by th e P r in te r s to H e r M a j e sty [for
thi s A ct g o to t h e Wa te rworks C om pan y a n d a sk for th e ir

Speci a l A ct , or apply t o Spotti swoode a n d C c . , 87 , C han ce ry
L an e

,
L on don o r som e of them

,
an d sha ll a lso wi th in t h e

Space of such ix M on ths deposit in t h e Office of t h e Cle rk
of t h e P e a ce in Eng la nd or Ir e land, a n d of th e She r i ff C le rk
in Sco t la nd, of t h e Coun ty in whi ch th e Un de rta kin g is
situa te d, a C op ofsuch Spe cia l A ct so

"prin te d a s a for e sai d ;
a n d th e sa id e rk of th e P e a ce a n d She r iff C l e rk shal l
r ece ive , an d the y and th e Un de rtake r s r e spe ctive ly sh al l
ke e th e sa id Copi e s of t h e Spe cia l A ct

,
a n d sha ll a llow

al l Pe rson s in te r e ste d the re in to in spe ct th e sam e , an d m ake
Extr a cts or Copie s the r e from ,

in th e like M a n n e r an d upon
th e li ke Te rm s, an d un de r th e like P e n a lty fo r De fault, a s
is provided in th e Case of ce r ta in P lan s a n d Se cti on s by an
A ct passed in th e First Ye a r of th e R e ign of H e r M a je sty

,

in ti tuled A n A ct t o compe l C le rks of th e P e a ce for C oun t i es
a nd o th e r P er sons t o take t h e C ustody of such Docum en ts a s

sh a ll be dir ected t o be deposi ted w i th th e munde r th e Sta nding
Order s of e i th e r House of P a r liamen t .

”
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A fte r th e above A ct h ad be e n in work som e ye ar s , a n o th e r w a s m ade on th e l s

e n t it l ed —“A n A ct t o m ake be t te r P r ovision r e spe c t in g th e Supply ofWa t e r t o th e

July, 1852 par ts ofwh ich I sh a ll quot e , but on ly such par ts a s m ay be ofuse to th e

A N N O DEC IM O QU IN T O A ND DEC IM O saxr o .

VIC T OR L ZE R E G IN E

C A P . L XXXIV .

A n A ct t o m ake be t t e r P rovision r e spe ct in g th e Supply of Wa t e r t o th e M e t ropolis.

[l a July, 1852

For C lause s IX. , X. , XI. of thi s A ct
,
se e page 285, a s i t w ill the r e assist in r eadin g N o 1 14

, C lause 35, of 188 1 A ct .

P ro v is io n fo r Co n st a n t Supply of Wa t e r by e v e ry
Co m pa ny .

N o . 66 . XV.
—A ft e r t h e Expira ti on of Five Ye a r s from

t h e pa ssin g of this A ct
, e ve ry Com pa n y sha ll, subj e ct to

t h e P r ovision s of t h e Spe cia l A ct r e la ti n g t o such Com pa n y
,

provide a n d ke ep, in t h e Distri ct M a in s al r e ady la id down
o r he r e in a fte r t o be la id by them

,
a con sta n t Supply of

pur e a n d whole som e Wa te r suffici e n t for th e dom e stic U se

of t h e Inhabita n t s of a ll House s supplied by such Com pa n y
,

a t such P r e ssur e a s will m ake t h e Wa te r r e a ch t h e T op
Story of t h e highe st of such House s, but n o t e xce e din g th e
L e ve l pr e scr ibed b t h e Spe cia l A ct of such . C om pa n y
P r ovided, tha t n o ompany shall be boun d t o pr ovide a

con sta n t Supply ofWa te r t o a n y Di str ict M a in un ti l Four
Fifths of t h e Own e r s or Occupi e rs of th e House s on such
M ain sha ll by Writing un de r the ir Han ds have r equir ed
such Com pa n y t o provide such Supply

, n or e ve n 11 on such
R equi sition , in ca se i t can be shown by a ny om pan y
obj ec ting t o t h e sam e tha t m ore than O n e Fifth of th e
H ouses on such M a in a re n o t suppli ed wi th P ipe s

,
Cocks,

Ciste r n s, M a chin e ry, a n d A r ran gem e n ts of a ll Ki n ds for
t h e R e c eption a n d Distr ibution of Wa te r , con structe d
a cco rdi n g to t h e r e gula ti on s pre scribed by t h e Spe cia l A ct
or by this A ct , o r which a ny Com pa n y, wi th th e A ppr ova l
of t h e B oa rd of T rade , m ay from Tim e to Tim e m ake in
tha t B eha lf ; a n d a fte r a n y such R e quisi ti on a s a for e sa id
sha ll have bee n de live red t o t h e Com pa n y

,
i t sha ll be

la w ful for th e Sur veyor , or a ny o the r P e rson a ctin g un de r
t h e A uthori ty of th e C om pa n y

,
be twe e n t h e Hour s of N in e

of th e Clock in th e For e n o on a n d Four of th e Clock in th e
A fte rn o on . t o e n te r in to a n y H ouse or H ouse s on such
D1stri c t M ai n

,
in o rde r ’ te a sce rt a in whe the r th e P ipe s,Cocks, Ci ste rn s, a nd M a chm e ry of such House a n d House s

a r e so con structe d a s afor e sa 1d ; a n d pr ovide d a lso tha t an yCom pa n y m ay, wi th t h e Con se n t of th e B oa rd of Tr ade ,
suspe n d th e g 1vin g of such cons ta n t Supply

,
or gi ve t h e

sam e i n succe ssion t o th e se ve r a l Distri cts of such Com pan y
or to a ny P ar ts of such Distr icts a s m ay b e foun d t o b e
con v em e n t ; a n d provided tha t i t sha ll b e lawful for th e
Com pa n y, a fte r due N oti ce , t o absta in fr om eu plyin g

,
or

to cut off t h e Commun ica tion P ipe s, a nd w i t dr aw th e
Supply ofW a te r fr om a ny House whe r e of th e P ipe s, C ocks,Ci ste rns , M a chin e ry, o r A r r a n gem e n ts a s a fore sa id

, s
ha ll

n ot be rn con fo rm ity w i th such R e gula ti on s : P r ovided
,
tha t

n e i the r th e K e n t W a te rworks C om pa n n or th e H ampst eadWa terworks Com pa n y sha ll b e r eq to gi ve such supply

a bove

[He r e se e Sche dule B of t h e Wate r A ct of 187 1, wh ich
run s as follows
N o . 67 . SCHEDU L E B .

—P a r ts of th e M e tropo l is Wa te r
A ct

,
1852

,
whi ch are re fe rre d t o in se ction 5 of t h e for e

goin g A ct
,
vi z

Se c tion 15 , e xcept so much the re of a s pr e scr ibe s t h

he ight a t whi ch t h e Ke n t Wa te rworks C om pa n y a n d th e
Ea st L on don Wa te r w orks Com pan y a r e r e spe ctive ly r e

quir ed to give the ir supply, se ction s 19 to 22, both in clusive ,

P e n a lt y fo r N o n -Com pl ia nc e w it h t h e P ro vis io n s
of t h e A c t .

N o . 68 . XVI. A n y Compa ny whi ch shall violate }
r e fuse , or n egle ct t o com ply with a n y of th e pr ovisi on s
he r e in be for e con ta in ed sha ll fo r fe it t o H e r M a je sty t h e Sum
of T w o hun dr e d P oun ds, a n d th e fur the r Sum of On e

hun dr ed P oun ds for e ve ry M on th duri n g whi ch the y shall
con tin ue t o viola te or t o re fuse or n e gle ct to comp

'lgw
i th

th e sam e a fte r the y sha ll have r e ce ived N otice in n tm g
fr om t h e B oa rd of Tr a de t o discon tinue such Viola tion ,
R e fusa l, or N e glect a s a fore said .

M a p o i
'

und e r g ro und Wo rks of t h e Com pa ny t o
b e m a de , a nd k e pt a t pr inc ipa l Offi c e of e a c h

Com pa ny, a n d b e o pe n t o In spe c t io n .

N o . 69 . XVII. Eve ry C om pan y sha ll, wi thin On e

Ye a r a fte r t h e passin g of this A c t
,
cause a M ap to be made

of th e Disui ct wi thin whi ch a ny M a ins or Distri ct M a i n s

sha ll ha ve be e n la id down or form ed by them on a Sca le
n o t le ss tha n Six In che s to a M ile , a n d sha ll cause to

.

be

m arked the r e on th e Cour se a n d Situa ti on of a ll e xi sti n g
M a in s an d Distri ct M a ins , a nd sha ll, wi thin Six M on ths
fr om t h e m aki n g of any A lte ra ti on s or A ddi ti on s , cause th e
sa id M aps t o be from Tim e t o T im c corre c ted, a n d such
A ddi t ion sma de the re to a s m a y show t h e L in e a n d Situa tion
of a l l such M a in s and District M a ins [her e re a d di stri ct
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such P r ovi sion s ought to be don e fo r th e P r e v e n ti onpf t h e
Waste ,

M isuse , o r un due Con sum ption ,
or th e Co n tam i n a ti on

of t h e W a te r of t h e Com pa n y, i t shall be lawful for th eCom pa n y to turn off th e Wa te r supph ed by them to such
P e r son ,

a n d to ce ase t o supply such P e rson wi th Wa te r ,
a n d a lso to r e co ve r fr om such P e r son by A ction or Suit i n
a n y Cour t of com pe te n t Jur isdiction t h e Am oun t of a n y

L o ss, Dam age
,
or In jur y whi ch such Com pa ny m ay

susta in by m e an s o r in con seque n ce of a n y such A ct ,
M a tte r , or Thin g a s a for e sa id, or of any such w ilful
Om ission or N e gle ct as a for e sa id .

R e g ula t io n s t o b e m a de w it h A ppro va l of B o a rd

of T r a de .

N o . 77. XXVI.
—~ It sha ll b e lawful for a n y Com pan y

from Tim e t o Tim e
,
wi th t h e A pprova l of t h e B oa rd of

Tr ade , t o m ake such R e gula tion s as sha ll b e n e ce ssa ry or

e xpedi e n t for t h e P urpose of pre ve n tin g t h e Wa ste or

M i suse ofWa te r , a n d the r e in , am on gst othe r thin gs, to
pr e scr ibe t h e Size , N a tur e

,
a n d Str e n gth of t h e P i s,

Cocks
,
Ciste rn s, a n d o the r A ppar a tus t o b e use d

,
a n to

in te rdict a n y A r r an gem e n ts
,
a nd t h e U se of a n y P ipe s,

Co cks
,
Ciste rn s, o r o the r A ppa r a tus

,
whi ch m ay te n d t o

suchWa ste or M isuse as afore sa id. [Se e N o . 100
,
page

P a r is h Offi c e rs , w it h Co n se n t of Ve st ry ,
m a y r e

quire In h a b it a n ts t o pro cur e Supply of Wa t e r .

N o . 78 . XXVII.
—If i t appe ar t o t h e Chur chwar dens

an d Ove r se e rs of t h e P oor of a ny P a rish tha t a n y House

in such P a rish is without a prope r Supply ofWa te r , a nd
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tha t a n a n n ua l Supply can be fur n i shed the re to by t h e
Compa n y a t a r a te n o t

'

e x Thre e pe n ce per We e k
,

con forma bly with th e Sca le of t e s authorized t o be
cha rged by such Compan y, a fte r m a kin g t h e A llowan ce of
Twe n ty pe r C e n t . he r e in a fte r m e n tion e d, t h e sa id Chur ch
warde n s a n d Ove r se e r s sha ll

,
wi th th e Con se n t of t h e

Vestry of t h e sa id P a r ish
, gi ve N oti ce in Wri tin g t o t h e

Own e r or Occupie r of such House , requi r in h im within
a Tim e spe cified the r e in t o obta in such eu p y

,
a n d do a l l

such Works as m ay b e n e ce ssar y for tha t urpose ; an d if
such N o ti ce be n ot com pli ed wi th t h e sa id Chur chwarde n s
an d Ove r se e r s sh el l

,
wi th th e Con se n t a for e sa id, do such

Works
,
a n d r e cove r t h e Expe n se s in cur re d from such

Own e r
,
in like M a n n e r a n d with th e sam e R em e di e s for

N on pa ym e n t, as R a te s for t h e M a in te n a n ce of t h e P oor
‘

a r e by L a w r e cove r able in such P ar ish ; a n d t h e Company
sha ll , upon t h e R e qui siti on of th e sa id C hur chwa rde n s an d
O ve rse e rs of t h e P oor , supply wi th Wa te r such House or

House s ; a nd t h e R a te s for such Supply of such House or

H ouse s
,
n o t e xce edin g in th e whole Thr e e pe n ce per We e k

fo r a n y O n e such House , shall be due a n d payable by t h e
sa id Own e r

,
an d sha ll b e r e cove rable by t h e Com pa n y a s if

such O w n e r h ad con tr a cted wi th th e C om pa n y fo r t h e

Supply of such W a te r
,
a n d upon such paym e n t t h e

Com pa n y sha ll m ak e a n A l lowan ce of Twe n ty pe r C e n t . ;
and for t h e P urpo se s a fore sa id th e P er son for t h e Tim e

be in g re ce ivi n g th e R a ckre n t of a n y such House as

a for e sa id
,
whe the r on h i s ow n

Truste e for a n y othe r P e r son
sam e if such House we r e l e t a t a R a cln ‘

en t , sh a ll
de em ed t o b e th e Own e r of such House .

Aft e r th e Act of1852 follows th is sh or t Wa t e rworks A ct of28th ofJuly, 1863 .

A N N O VIC ESIM O SEP T O A ND VIG ESIM O SEP T IM O .

V IC T OR IZE R E G IN E .

C A P . XC III.

A n Act for con sol ida t in g in On e A ct ce r ta in P r ovision s fr equen t ly in se r t ed in A cts r e lat in g to

Wa t e rworks .

Supply fo r o t h e r t h a n Dom e st ic P urpo s e s .

A n d wi th r e spe ct to th e supply ofwa te r to be furn i shed
by t h e un de r take r s, b e i t e n a cte d a s follows
N o . 79 . 12 ,

—A supply of wa te r for dom e sti c pur pose s
sha ll n o t in clude a supply ofwa te r for ca ttle , or for hor se s,
o r for washi n g ca rr iage s whe re such hor se s or ca r r ia ge s a r e
kept for sale o r hir e , o r by a comm on ca r ri e r

,
or a supply

for a n y tra de , m a nufactur e , or bus in e ss, or fo r wa te r in g
ga rde n s , o r for foun ta in s, or for an y o rn am e n ta l purpo se .

Wa n t o f Supply fo r o t h e r t h a n Dom e st ic P urpo se s .

w h e n e xcuse d .

N o . 1 3 ,

—Whe r e th e unde rta ke rs a re authorized by
t h e spe c i a l A ct t o supply wa te r for o the r tha n dom e sti c
purpo se s , the y sha ll n o t be li able

, in t h e abse n ce of e xpre ss
sti pula tion , un de r a n y a gre em e n t for t h e supply of wa te r
fo r o the r tha n dom esti c purpose s, to any pe n a lty o r dam a ge s

for n ot supplyin g such wa te r , if th e wan t of such
a r ises from fro st

,
unusua l dr ought, or o the r un a v

cause or a ccide n t .

P o w e r t o le t M e t e rs fo r Hir e .

N o . 8 1 . l 4 .

—Whe r e th e un de r take rs a re author ize d by
t h e spe cia l A ct t o supply wa te r by m e a sur e , the y m ay l e t

fo r hi re t o a ny con sum e r ofwa te r so suppli ed a n y m e te r o r
in strum e n t fo r m e a sur in g t h e qua n tity of wa te r suppli ed
an d con sum ed

,
a n d an y pipe s a n d appa ra tusfor t h e co n ve y

a n ce , re ce ption , o r sto r age of t h e wa te r , fo r such remun e r a
tion in m on e y a s m ay be agr e ed upon be twe e n them a n d

t h e con sum e r
,
whi ch sha ll be r e cove rable in t h e sam e m an n e r

a s ra te s due to th e unde rtake rs for wa te r a n d th e m e te rs,
in strum e n ts, pipe s, a n d appa r a tus sha ll n o t b e subj e ct t o
dis tr e ss or to t h e lan dlord’

s hypo the c for re n t of th e prem ise s
whe re t h e sam e a r e us ed, or be a ttached or take n in e xe cu

tion un der an y proce ss of a ny cour t of l aw o r equi ty, or
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un de r or in pursua n ce of an y adjudi ca tion or orde r in bank
r uptcy, or o the r le ga l proce e din g, a ga in st o r affe ctin g t h e
consum e r of th e wa te r , o r th e occupi e r of th e pr em ise s, or
o the r t h e

(p
e r son in whose po sse ssi on th e m e te rs

,
in strum e n ts

,

pipe s, an appara tus m ay b e .

P o w e r fo r A sc e rt a in in g Q ua n t it y Co n sum e d by

M e t e r , a n d fo r R e m ov in g M e t e rs , & c .

N o . 82 . 15 ,

—T h e office rs of t h e un de rt ake rs m ay e n te r
an y house , bui ldi n g, or la n ds t o , thr ough, o r in to whi ch
w a te r i s suppli e d by them by m e a sur e

,
in orde r to in spe ct

t h e m e te rs
,
in str um e n ts, pipe s, an d appar a tus for t h e

m e a suri n g
,
con ve yan ce , r e c epti on

,
o r stor age ofwa te r , or

for t h e purpo se of a sce r ta in in g t h e qua n ti ty of wa te r sup
plie d o r con sum ed , a n d m ay from tim e to tim e e n te r a n y
house , bui ldin g, or lan ds, fo r t h e pur po se of rem ovin g a ny
m e te r , in strum e n t

,
pipe

,
or appar a tus t h e prope r-t

a
7 of t h e

un de r take r s ; a n d if a n y pe r son hin de r . an y sue office r
from e n te r in g o r m akin g such in spe ction , o r e ffe ctin g such
r em ova l

,
h e sha ll for e ve ry such offe n ce be li able to a. pe n a lty

n o t e xce e din g fi ve poun ds but , e xce pt wi th t h e con sen t of
a justi ce o r th e she riff, thi s pow e r of e n tr y sha ll be e xe r cised
o n ly be twe e n th e hour s of t e n in th e for e n oon and four in
t h e afte rn oo n .

A n d wi th r e spe c t to th e wa ste o r m isuse of t h e wa te r
sup li ed by or be lon gin g to t h e un de rta ke r s, be i t e n a cte d
a s ollow s :

P o w e r t o cut of?Wa t e r in c e rt a in c a se s .

N o . 83 . 16 ,

—If a n y pe rson suppl ied wi th wa te r by t h e
un de rta ke rs wron gft doe s or cause s or pe rm i ts to be d
a n ythin g in con tr a ve n tion of a n y of t h e pro vision s of

spe c ia l A ct , or w ron gfull y fa ils t o do a n ythi n g which, un de r
a ny of those provision s, ought t o be don e fo r t h e pre ve n ti on
of t h e waste , m isuse , un due con sum ption , or con tam in a tion
of t h e wa te r of th e un de r take r s , they m ay (without pre judice
t o a ny r em edy a gai n st h im in re spe ct the re o f) cut off an y of

t h e pipe s by or thr ough whi ch wa te r i s suppl ie d by them
t o h im ,

o r for h is use , and m ay ce a se to supply h im wi th
wa te r , so lon g a s th e cause of in jury r em a in s or is n o t

P e n a lt y fo r Wa st e , & c . , ofWa t e r by N o n -re pa i r of

P ipe s , & c .

N o . 84 . 1 7 ,

—Ii any pe rson suppli ed with wa te r by th e
un de rtake rs wi lfully or n e glige n tly cause s or suffe rs a ny

pi e , valve , cock, ciste rn
,
ba th, so il -pan , wa te r -close t, o r

o t e r appara tus or r e ce ptacle t o be out of re pa ir , or to be
so use d o r con tri ved as tha t t h e wa te r supplie d to h im by
t h e un de r take rs is or is lik e ly t o b e wa sted, m i suse d, un dul y
consum ed , o r con tam in a ted, or so a s t o occasion or a llow
t h e r e tur n of foul a ir , or o the r n o isom e or im pur e m a tte r ,
i n to an y pipe be lon gin g t o or con n e cte d wi th th e pipe s of
t h e un de r take r s, h e sha ll fo r e ve ry such offen ce be li able to
a pe na lty n ot exce e ding fi v e poun ds .

28 1

P en a lt y fo r A ppl ica t io n o fWa t e r c o n t r a ry t o

A g r e e m e n t .

sha ll for e ve ry such offen ce be li able t o a

‘

pl
e n a l ty n ot

e xce edin g for ty shi llin gs, wi thout pre
tjl
udi ce to t e r ight of

t h e un

di
e r t ake rs to r e cove r h im e va lue of th e wa te r

m i suse

R e co ve ry of R a t e s by A ct io n .

N o . 88 . 2 1 ,

—If any pe rson r e fuse s or n egle cts t o pay
t o t h e un de r take r s a n y r a te or sum due to them un de r t h e
spe c ia l A ct

,
they m ay r e co ve r th e sam e , wi th co sts

,
in a ny

cour t of com pe te n t juri sdiction ; an d the ir r em e dy un de r
th e pr e se n t se cti on sha ll b e in addi tion to the ir othe r
rem edi e s for th e r ecovery ther e of.

N o . 85 . 18 —If an y pe r so n
Fir st, n o t havin g from th e un de r take rs a supply ofwa te r
for o the r tha n dom e sti c pur po se s, use s, for o the r than
dom e st ic purpose s, any wa te r suppli ed t o h im by t h e
un de r ta ke rs or

Se co n dl y, havin g from th e un de rtake rs a supply ofwa te r
fo r an y o the r than dom e sti c pur pose s, use s, for a n y
purpose s othe r than those for whi ch h e is e n ti tled to
use th e sam e

,
any wa te r suppli ed t o h im by t h e un de r

P e n a lt y fo r Ext e n s io n o r A lt e ra t io n of P ipe s .

N o . 86. 19 ,

—It sha ll n ot b e lawful for th e own e r or

o ccupi e r of a ny pr em i se s suppl i e d wi th wa te r by th e un de r
take rs , o r a ny con sum e r of th e wa te r of t h e un de r take rs,
or a n y o the r pe rson , t o affix or cause or pe rm i t t o be
aflix ed a ny pipe or appara tus to a pipe be lon gin g t o th e
un de rtake r s, o r t o a commun i ca tion or se rvi ce pipe be lon g
in g t o or used by such own e r , occupie r

,
consum e r

,
or o the r

pe rson , or to m ake a n y a lte r a ti on i n an y such comm un i ca ti on
o r se rvice p ipe , or in an y appara tus con n e cte d the r ewi th,
w i thout th e conse n t in e ve ry such ca se of t h e un de rtake r s ;
a n d if a n y pe rson acts in a ny r e spe ct in con tr a ve n tion of

th e provi sion s of th e pre se n t se ction ,
h e sha ll for e ve ry such

offe n ce be liable to a pe n a lty n ot e xceedin g fi ve poun ds,
w i thout pre judi ce to t h e r ight of th e un de rtake r s t o r e cove r
dam a ge s fr om h im in r e spe ct of a n y in jury don e t o the irprope rty, an d without pr e judi ce t o the ir r ight t o re co ve r
from h im th e value of an y wa te r waste d, m isused, or un duly

P e n a lt y fo r U s e ofWa t e r w it h o ut A g r e e m e n t .

N o . 87 . 20—If a n y pe rson , n o t be in g supplie d w i th
wa te r by t h e un de rtake r s, wr on gful ly take s or use s a n y
wa te r from a n y re se r vo ir , wa te r -cour se , con dui t, or pipe
be lon gin g to t h e un de r take rs, or from a ny pipe le adin g t o
or fr om a n y such r e se rvoir , wa te r -cour se , con dui t, or pi pe ,
or fr om a n y ciste rn o r o the r like pla ce con ta in in g wa te r
be lon gin g t o th e un de r take r s, or suppli ed by them for t h e

use of an y con sum e r of th e wa te r of th e un de rtake rs, h e
shal l for e ve ry such offe n ce be li able to a pe n a lty n o t e x

ce edin g fi v e poun ds .

A n d w i th r e spe ct to th e r e cove ry ofwa te r r a te s and othe r
m on ey, be i t e n a cte d as follows :
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Aft e r th e above A ct s th e followin g cam e in to force

M ET R OP OL IS WA T ER A C T OF 187 1 .

C HA P . C XIII.

An A ct to am end T h e M e tr opolis Wa t e r A ct , 1852 , and t o m ake fur th e r provision s for th e due

Supply ofWa te r to th e M e tr opol is and ce r ta in place s in th e n e igh bourh ood th e r e of.

Supply ofWa t e r o n Sunda ys .

N o . 89. 6 ,

—From and a fte r t h e passin g of this A ct ,
e ve ry Compa n y sha ll on Sun days a s on othe r da ys supply
sufficie n t pur e and whole som e wa te r for th e dom e stic use of

th e in habitan ts within the ir wa te r lim i ts .

Co m pa n ie s t o P ro v ide Co n st a n t Supply ofWa t e r .

N o . 90. 7 ,
Subje ct to t h e provision s of thi s A ct , e ve ry

C om pa n y m ay, a n d from a n d a fte r th e e xpi ra tion of e ight
m on ths fr om t h e passin g of thi s A ct e ve ry Com pa n y sha ll,
whe n r equir ed so to do , in th e m ann e r di r e ct e d by thi s
A ct , provi de a n d ke ep throughout the ir wa te r lim i ts, o r

throughout such pa rts of such lim i ts a s the y m ay be r e

qui r e d in m a n n e r a fo r e sa id, a con sta n t supply of pur e and

whole som e wa te r sufficie n t for t h e dom e stic purpose s of t h e
inhabitan ts wi thin such wa te r lim i ts con sta n tly la id on a t

such pr e ssur e a s w ill m ake such wa te r r e a ch t h e t op story
of t h e highe st house s within such wa te r lim its (but n o t

e xce edi n g t h e le ve l pr e scr ibe d
,
by t h e spe cia l A ct ) of such

Com pa n y (which supply is in this A c t r e fe rr ed t o a s a

con sta n t supply a n d e ve ry such Com pa n y shall, sub
je c t t o th e provision s of t h e spe c ia l A ct a s t h e sam e a r e

am e n de d by thi s A ct , give a n d con tinue t o give t o such
inhabita n ts a con sta n t supply for dom e stic pur pose s in
m an n e r pr e scr ibed .

A ppl ic a t io n fo r Co n s ta n t Supply .

N o . 91 . 8 ,

—A t a n y tim e a fte r t h e expir a tion of six

m on ths from t h e pa ssin g of this A ct
,
t h e m e tropoli t a n

a uthor ity shall, whe n e ve r they a r e of opin ion tha t the r e
should b e in a n y distri ct a con stan t supply

,
m ake applica

tion t o t h e Com pa n y withi n th e wa te r lim i ts in which such
di stri ct i s situa te , r equir i n g a con stan t supply in such dis
tr ict, a n d a n y Com pa n y m ay without a n y such applica tion
pr opo se to t h e m e tropoli tan author ity t o give a con sta n t
supply in a n y distr ict.

A ppe a l t o B o a rd ofT ra d e .

N o . 92 . 9 ,

—Wh e n applica ti on h a s be e n m ade t o a n y
C om pan y r equir in g such Com pa n y t o pr ovide a con sta n t
supply, o r whe n a n y Com pa ny h a s gi ve n n otice t o a m e tro
po lita n a uthor ity of a pr opo sa l t o give a con sta n t supply in
a ny distri ct, a n d t h e Com pa n y so r equi r ed

,
o r t h e m e tro

poli t a n author ity upon whom n otice of such pr oposa l h a s
b e e n se rved, obj e ct to such r equisition or pr opo sa l

,
i t sha ll

b e lawful fo r such Com pan y o r m e tr opo lita n autho ri ty
,

within on e m on th a fte r th e m aki n g of such appli ca tion o r

se rvice of such n otice , t o pr e se n t a m em ori a l t o t h e B oa rd
of Trade , se ttin g fo rth the ir obj e ction s to such r equi sition
or proposa l, a nd t h e pa rty pr e se n tin g such m em or i a l

, o r

such Com pa n y, sha ll give n otice t o t h e othe r par ty of t h e

[21 3 t A ugust ,

pr e se n ta tion of such m em oria l, and sh a ll tr a n sm i t to such
par ty a copy of th e sam e . T h e B oard of Tr ade sha ll, a s
so on as con ve n i e n tly m ay b e afte r th e re ce ipt of such
m em ori a l, ta ke t h e sam e in to the ir con side ra ti on , a nd m ay,
if they thin k fit, in stitute a n y in qui ry in r e la tion the r e to ,
an d m ay he a r such C om pa n y a n d authori ty de sir in g t o be
he ard, and m ay m ak e such orde r in r e fe r e n ce the r e to , a nd
a s t o t h e costs ther e of an d in ciden t t o th e sam e , a s to them
sha ll se em just.

R e st r ict io n a s t o Co m pulso ry Supply t o
Com pa n ie s

N o . 93 . 10,

—N o C om pa n y sha ll be com pe lled to g ive a .

con stan t supply t o a n y pr em ise s in a ny di str ict un til t h e
r e gul a tion s pr ovided for by thi s A ct a r e m ad e a n d a re in

ope r a ti on wi th in such di str ict
,
or if i t can b e shown by such

Com pan y tha t a t a ny tim e a fte r th e expir a tion of tw o

m o n ths fr om t h e tim e of t h e se rvi c e of a n y r equisition for
con sta n t supply m o r e than on e -fifth of t h e pr em i se s in such .

distr ict a r e n o t pr ovide d with t h e pr e scr ibed fittin gs
,
wi th

out pr e judi ce , n e ve rthe le ss, to a n y r e n ewe d requisition a t a .

futur e pe r iod .

In a ny distri ct in whi ch a ny de fault in r e spe ct of t h e
pr e scr ibe d fitti n gs sha ll b e foun d, t h e m e tropoli ta n author
i ty m ay by n otice in wri tin g r equir e th e own e r o r o ccupi e r
of a n y such pr em ise s

,
wi thin a tim e t o b e spe c ifi ed in such

n oti c e , t o pr ovide t h e pr e scr ibed fittin gs, o r t o caus e t h e

fittin gs in such pr em i se s t o b e r e pair ed so a s to pr e ve n t a n y
'

wa ste ofwa te r , a n d if a n y pe r son fa il t o com ply with t h e

te rm s of such n otice , t h e m e tr opoli ta n author i ty m ay pr o

vi de for such pr em i se s t h e pr e scr ibed fittin gs, or r e pa i r t h e
fittin gs within th e sam e , a s t h e case m ay b e .

T h e expe n se s in curr ed by t h e m e tropo lita n authori ty in
providi n g such fittin gs or in m akin g such r epa ir s sha ll be
pa id t o them by t h e pe r son li able t o pay t h e r a te for t h e
wa te r supplie d, or on whose cr edi t t h e wa te r is suppli ed

, or

by t h e own e r of t h e pr em ise s .

A l l such e xpe n se s m ay be r e cove r ed , with costs , from th e

own e r , a n d t o t h e e xte n t of a ny r e n t due by t h e occupi e r of
t h e pr em i se s

,
fr om such occupi e r , by pr oce edi n gs in a cour t

of summ a ry jur isdiction , or by a ction in a n y cour t ha vin g
jur isdiction loca lly in t h e m a tte r , a s if th e sam e we r e a n

o rdin a ry sim ple con tr a ct debt ; a n d an y sum a nd co sts so

r e cove r e d from a n o ccupie r m ay b e deducte d by h im from
t h e r e n t payable by h im t o t h e own e r , a n d sha ll b e a llowe d
by t h e ow n e r a n d e ve ry othe r per son in te r e ste d in th e r en t,
a s if t h e sam e h ad be e n a ctua lly pa id a s r en t ; but if in a n y
ca se a n o ccupi e r fa ils t o di sclo se t h e am oun t of r e n t due by
h im

, or t h e n am e or addr e ss of th e own e r , h e sha ll be liable
t o pay t h e full am oun t ofsuch e xpe n se s a n d costs P r ovided
furthe r , tha t a s be twe e n a n y such own e r a n d occupie r
n othin g he r e in con ta i n ed sha ll b e take n t o a ffe ct a ny con
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pe r ie n ce t o re port t o them a s t o such r e gul a ti on s as m ay be

n e ce ssa ry for t h e execution of this A ct
,
or as

.

t o th e e x

pedi e n cy of a lte r in g o r repe a li n g such r e gula ti ons, o r of

m akin g n e w re gula ti ons , i n con form ity with such r eque st
as afor e said, a n d on th e r eport of such pe r son th e B o a rd of

W e m ay ma ke such r e g ula ti ons, r epe a l, or a lter ations a s

they think fit .

P e n a lt ie s fo r Offe n c e s a g a in st R e gula t io n s .

N o . 103 . 20.
B y a ny re gula tion s m ade un de r the au

th or i ty of th e Me tropoli s Wa te r A ct
,
1 852, or of th i s A ct ,

pe n a lties m ay be impo sed for o ffe n ce s aga in st th e sam e n ot

e xce e din g in r e spec t of a ny offe n ce t h e sum offi v e poun ds ,
so tha t e ve ry such re gula tion b e so fram e d a s to a llow part
on ly of th e m a xim um pe n a lty be in g inflicte d, a nd a ny such
pen al ty sha ll b e re cover able as pe n a lti e s un de r thi s A ct a r e

r e cove r able .

Co nfi rm a t io n of R e gula t io n s .

N o . 104 . 2 2 ,

—N o r e gul a tion ,
and n o r epea l or al te r a tion

of a ny r e gul a ti on ,
m ade un de r t h e author i ty of th e M e tro

polisW a te r A ct , 1852 , or of thi s A ct , by a Com pan y, sha ll
be of a ny force or e ffe ct un le ss a n d un til th e sam e be sub

m i tt ed to a nd confi rm ed by t h e B oa rd ofTr ade , w h o m a

in sti tute such inquir y in re la tion the r e to a s they sha ll th i
fit

,
a nd w h o a t such in quiry shall he a r th e m e tr opoli ta n

author ity, a n d th e C om a ny, if de sirin g to be he a rd, a n d
th e sa id B o a rd sha ll

,
the y th ink fit

,
or if r eque ste d,

n om in a te a nd have pre se n t a t such in qui ry t o advi se a nd

a ssist them a compe te n t an d im pa r tia l wa te rworks e n gin e e r .

T h e B oa rd of Trade m ay, aft e r such in qui ry, con fi rm or

di sa llow a ny such r e gula tion ,
re pe al , or a lte r a ti on ,

in whole
or in par t, o r m ay confi rm th e sam e with such m odifica ti on
or a lte ra tion a s they m ay thi nk r ope r ; a nd n o such re gu
la tion

,
r epe a l, or a lte r a tion shall be m ade by t h e B oa rd of

Tr ade on a ny such r epo rt a s a fore sa id
,
e xce pt a fte r a like

in quiry a nd he a ri n g, wi th th e like advice a n d a ssistan ce a s
a for e sa id : P r ovided tha t n o such r e gula tion

,
r e pe al

, or

a lte ra tion sha ll be confirm ed or m a de (as th e ca se m ay be

by th e B oa rd of Tr ade un le ss n otice in tha t beha lf sh a

have be e n gi ve n by t h e Com pan y t o which t h e sam e r e la te s
,

or by such pe rson a s t h e B oa rd of Tr ad e di r e ct
,
in t h e

L on don G aze tte and in t w o da ily m orn in g n ewspape rs
circula ted within th e lim i ts of thi s A ct , on e m on th a t le a st
be for e th e in quiry a n d on e m on th a t le a st be for e a ny such
in qui ry is he ld a copy of th e r e gula tion ,

r e pe a l, o r a lte ra
tion in que stion sha ll be se n t by such C ompa n o r pe rson to
th e office of th e m e tr opoli ta n autho ri ty

,
a n d t e sam e sha ll

for on e m on th be kept ope n dur in g office hour s a t th e

r e spe ctive office s of t h e m e tr opolita n autho r ity a n d of t h e

sa id Com pa n y t o t h e in spe cti on of a l l pe r son s, wi thout fee
o r rewa rd

,
a n d a copy of t h e sam e o r of a n y pa rt the r e of

sha ll be furn i shed to e ve ry pe r son w h o sha ll apply for th e
sam e , on paym e n t of sixpe n ce for e ve ry on e hun dr ed words
co n ta in ed in such copy.

P ubl ic a t io n o f R e gula t io n s .

N o . 105 . 2 3 ,

—A pr in ted copy of a ll r e gul a tion s in force
for t h e tim e be in g shall be ke pt a t th e office of th e m e tro
po li ta n auth or i a n d of e ve ry C om pa n wi thin th e lim i ts
of this A ct , a n a l l pe r son s m ay a t all r e a son able tim e s

i n spe ct such cop w ithout paym en t
,
a n d e ach Com pa n y

sha ll cause to be e li v e r ed a prin te d copy
,
authe n tica ted by

the ir se a l, of a ll r e gul a tion s for t h e t im c be in g in forc e t o
e ve ry pe rso n applyin g fo r th e sam e

,
on paym e n t of a n

sum n o t e xce edi n g on e shi lli n g a n d sixpe n ce fo r e ve ry suc

copy, a nd a pr in te d copy of t h e r e gula ti ons fo r t h e tim e

be i n g i n for ce r e la tive t o a n y pa rt i cula r distr ict on ly t o
e ve ry pe r son applyin g fo r th e sam e , on paym e n t of a ny sum
n ot exce e din g thr e epe n ce for e very such copy .

'WA TERWORKS A C T S.

N o t ice r e la t ing t o Co n st a n t Supply t o be pub l ish e d
in L o ndo n G a z e t t e , & c .

N o . 106 . 2 6 .

—Whe n n oti ce in r e la tion t o a con stan t
supply in an y di str ict h a s be e n se rved upon or by a n y C om
pan y, t h e pa rt by whom o r on whose be hal f such n otice
sha ll be se rve sha ll

,
wi thin fi v e days a fte r th e se rvice

the r e of, cause to be published a copy of th e sam e on ce in

th e L on don G aze tte ,” a n d copie s of t h e sam e on ce a t le a st
in e ach of t w o succe ssive we e ks in an y t w o da ily n ewspape rs
cir cul a ted wi thin th e l im i ts of this A ct .

O w n e r o r O cc upie r t o P rov ide pr e sc r ib e d Fit t ing s .

N o . 108 . 2 8 ,

—Eve ry own e r or occupi e r ofpr em ise s upon
whom n o tice t o tha t e ffec t h a s be e n se rve d sha ll , within tw o

m on ths a fte r th e da te of t h e se rvice of such n oti ce
,
provide

t h e pr e scr ibe d fittin gs , a nd sha ll fr om tim e to tim e ke e p th e
sam e in prope r r epa ir .

in c a s e ofDe fa ult by O w n e r o r O ccupie r , Com pa ny
m a y P ro v id e o r R e pa i r pr e sc r ib e d Fi t t in g s .

N o . 109 . 2 8 .

—Wher e in an y distr ict a n y Com pan y is
r equir ed or h a s propose d t o pr ovi de a con sta n t supply, a n d
A n own e r o r occupie r of pr em i se s upon whom n o tice t o

pr ovi e re scr ibed fittin gs h a s be e n se rved by such Com pan
ym ake s efaul t in provi din g t h e pr e scribe d fittin gs, suc

C om pan y, if they thin k fit, m ay provide such fittin gs ; or
Whe r e in any such di str ict t h e fittin gs of an y pe r son a r e

out of orde r
,
a n d n ot a s pr e scr ibed , such Com pa n y m ay by

n oti ce in writin g r equi r e such pe r son ,
wi thin twen ty-four

hour s a fte r th e da te of t h e se r vice of such n otice , t o cause

th e sam e t o be r epa ir ed so a s to pr e ve n t a n ywa ste ofwa te r ;
an d if a n pe r so n fa i l to compl wi th t h e te rm s of such
n o tice sue C om pan y (if the y thin k fit) m ay r epa i r th e
fittin gs of such pe r son .

T h e e xpe nses in cur red by such C ompan
i
y
m

7 in providin g
such fittin gs or in m a kin g such r e pai r s 8 a ll b e pa id t o
them by t h e pe r son li able to pay t h e r a te for th e wa te r
supplied o r on whose cr edit th e wa te r is supplied by m ean s

of such fittin gs
,
o r by th e own e r of t h e pr em ise s .

A l l such e xpe n se s m ay be r e cove r ed , w i th costs, fr om th e

own e r
, a n d to th e e xte n t of an y r e n t due by t h e occupi e r

of t h e prem ise s from such occupie r , by pr oc e edin gs in a

cour t of summ a ry jur i sdiction , or by a ction in a n y cour t
ha vin g jur i sdi ction loca lly in th e m a tte r

,
a s if th e sam e

we r e a n o rdi n a ry sim ple con tr a ct debt ; a nd a ny sum a n d

costs so re cove r e d from a n o ccupie r m ay be deducte d b
h im from th e r e n t payable by h i m to th e own e r , a nd sh a 1

be a llowed by t h e own e r an d e ve ry o the r pe r son in te r e ste d
in th e r e n t, a s if t h e sam e h ad be e n a ctua lly pa id a s r e n t ;
but if in a ny case an occupie r fa ils t o disclose t h e am oun t of

Compa ny m a y Issue N o t ic e upo n O w n e rs a nd

O cc upie r s t o P r o v id e pr e sc r ib e d Fit t in g s .

N o . 107 . 2 7 -Wher e in a ny di stri ct a ny C om pan y i s
r equir ed or h a s pr oposed t o provide a con sta n t supply

, such
C om pan y m ay, a t a n y tim e afte r th e e xpir a tion of on e

m on th a ft er th e publi ca ti on in th e L on don G aze tte of a

copy of t h e n otice r equir in g or pr oposin g such con stan t
supply, un l e ss a m em or ia l o r appli ca ti on h as be e n pr e se n ted
o r m ade t o t h e B oard ofT r ade obj e ctin g t o such con stan t
supply or se e kin g a n e xte n sion of tim e , a n d if an y such
m em or ia l or “

appli ca tion h a s be e n pre se n ted or m ade , the n
a t such tim e a fte r th e de te rm in a ti on of th e B oa rd ofTr ade
in r e la tion t o such m em oria l or appli ca tion a s such B oard
sha ll approve a n d orde r , cause t o be se r ved on t h e own e r or
occupi e r of a n y pr em ise s W ithin such distr ict a n otice r e

quir in g such ow n e r or occupie r to supply such pr emise s
wi th th e pre scribed fittin gs.
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r e n t due by h im
,
or t h e n am e or a ddr e ss of th e own e r , h e

sh a ll be liable t o pay t h e Whole am oun t of such e xpen se s
a n d costs : P rovided, tha t a s be twe e n a n y such own e r a n d

o ccupie r n o thin g he r e in con ta in e d sha ll b e take n t o affe ct
a ny con tra ct m ade be tw e e n them r e spe c tin g th e paym en t
t h e e xpe n se s of a ny such works a s afore sa id .

P o w e r t o En t e r P r e m is e s fo r In spe ct io n a nd

R e pa ir o f Fit t in g s .

N o . 1 10. 30—Whe r e in a ny di stri ct a ny C ompa n y rs

r equir ed o r h a s propo se d t o provide a constan t supply, t h e
office r s o r a g e n ts of such Com pa n y, or of th e pa r ty r equi r in g
such supply

,
o r a n y pe r son appo in te d for such purpose by

t h e B oa rd ofTr ade m ay, a t a ll re ason able tim e s, e n te r a ny
pr em ise s wi thin such di str i ct, in orde r to in spe ct t h e pr e
m ise s for . t h e purpo se s of thi s A ct , and e xam in e th e sam e

wi th a vi ew to a sc e rta in whe the r the re a r e in or a bout th e
sam e t h e pr e sc r ibed fitti n gs, o r , whe re author ise d un de r th e
provision s of thi s A ct

,
to pro vide o r re pa ir t h e fittin gs ; an d

if a ny pe rson hin de r a n y such office r , a ge n t, o r pe rson from
e n te r in g an d m aki n g such in spe ction o r e xam in a tion , or

pr ovidin g o r r epai r in g such fittin gs
,
e ve ry pe r son so

i n g shal l for e ve ry such offe n ce be liable t o a pe n a lty n o t
e xce edin g fi v e poun ds.

S e t t le m e n t of Disput e s a s t o Suffi c ie n cy, &c . , of

Fitt in g s .

N 0 1 1 1 . 3 1 —In t h e e ve n t of a n y dispute a s to whe the r
t h e fitti n gs of a ny pe r son a r e a s pre scr ibe d, such di spute
shall be se ttled by th e cour t of summ a ry jur isdicti on , on

t h e appli ca ti on of e ithe r pa r ty
,
whi ch cour t m ay m a ke such

orde r a s to th e am oun t of th e co sts of t h e proce edin gs be for e
such cour t as se em s just

,
a nd th e decision of such cour t

sha ll b e fin al an d bin din g on a l l par ti e s .

P e n a lt ie s fo r N o n -c om pl ia nc e w it h t h e P r ov is io ns
of A c t .

N o . 1 12 . 3 2 ,

—Wh e r e in an y di str i ct any C ompan y is
r e quir ed or h a s propose d to provide a con sta n t supply

,

If a n y pe r son suppli ed with wa te r by such C ompa n y Wi l
ful ly or n eglige n tly cause s or suffe r s a n y fittin gs to be out

of r e pair , or to be so use d or con tri ved a s tha t th e wa te r
supplie d t o h im by such Com pa n y is or i s lik e ly t o be wa ste d,
m i suse d

,
un duly con sum e d

,
o r con tam in a te d

,
or so a s to

o cca sion or a llow t h e r e tur n of foul a ir o r othe r n o isom e or

im pur e m a tte r in to a ny pipe be lon gin g t o or conn e cte d wi th
t h e pipe s of such Com pa n y, h e sha ll for e ve ry such offe n ce
b e li able t o a pe n a lty n o t exce e din g fi ve poun ds or

If an y pe r son suppli e d with wa te r by such C ompan y
wron gfully do e s o r cause s or pe rm its to be don e a n ythi n g
i n con trave n ti on of a n y of t h e pr ovi si on s of t h e spe cia l A c t

or thi s A ct , o r wron gfully fa ils t o do a n ythin gwhi ch
,
un de r

a ny of those pr ovisi on s, ought t o be do n e for th e pr e ve n tion
of th e wa ste

,
m isuse

,
un due con sum pti on , or con tam in a ti on

of t h e wa te r ofsuch Company, they m ay (w ithout pre judice
t o a n y r em edy a g a in st hrm i n r e spe ct the r e of ) cut off a ny
oft h e pipe s by o r thr ough whi ch wa te r i s suppli ed by them
t o him or for h is use

,
a n d m ay ce a se t o supply him wi th

wa te r , so lon g a s th e cause of in jury r em ain s or is n o t

r em edi e d ; a n d in e ve ry ca se of so cuttin g off or ce asin g to
supply

,
t h e Com pa n y sha ll Within twe n

ty
-four hour s the r e

a fte r give t o t h e nui san ce authori ty
,
a s efin ed by th e San i

ta ry A ct , 1866, n otice the re of .

A b s e n c e of pro pe r Wa t e r Fitt in g s in P r e m ise s t o

b e a N uisa n c e .

N o . 1 1 3 . 3 3 —T h e absen ce in r e spe ct of a ny prem i se s
ofth e pre scr ibe d fittin gs a fte r th e pr e scr ibed t irn e sha ll be
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a n ui sa n ce w i thin se ction 1 1 an d se cti on s 12-19 (in clusi ve )
of t h e N ui sa n ce s R em ova l A ct for Engla n d

,
1 855

, a nd
wi thin al l provisi on s of th e sam e or a ny o the r A ct applyin g,
am e n din g

,
or o the rwi se r e la tin g t o those se ctions , an d tha t

n ui sa n ce , if i n a ny ca se pr oved to exist, sha ll b e pr e sum ed
t o b e such a s t o re n de r t h e prem i se s unfit for hum a n habita
tion w i thin se ction 1 3 of t h e N ui sa n ce s R em ova l A ct for
En gla n d, 1855 , un l e ss a n d un ti l th e con tra ry is shown t o

th e sa tisfaction of th e justice s a ctin g un de r that se ction .

I h ave h e r e appe n ded th e fol lowin g C lause s

IX X. , XI. , of th e Wa t e r Works A ct , for con

ven ie n ce sake

C L A U SES IX X, A N D XI. OF THE WA TER
WOR K S A C T , 1852 .

O n Com pla in t a s t o Q ua n t ity a nd Q ua l ity B o a rd

of T r a de m a y a ppo in t a P e r so n t o Inqui r e a nd

R e po rt .

IX .

—If a t a ny Tim e C om pla in t a s to th e Qua n ti ty o r

Qua lity of th e
y
Wa t e r suppli ed by an y C om pan y fo r

dom e st ic U se be m ade to th e B o a rd of Tr ade by M em ori a l
in Wri tin g sign ed by n ot le ss than Twe n ty Inhabita n t
House ho lde rs payin gg R e n ts for a n d suppli ed with W a te r
by t h e Com pa n yy, i t sha ll b e lawful for t h e B o a rd of Tr ade
a t any Tim e W ithin On e M on th a fte r th e R e ce ipt of such
C om plain t, t o appo in t a com pe te n t P e rson to in quir e in to
and con ce rn in g t h e G roun ds of such Com pla in t, a n d t o

re port t o th e B
o

car d of Tr ade the r e on .

A ppo in t m e n t a nd Dut ie s of Wa t e r Exa m in e r .

N o . 1 15 . 3 6 —The re sha ll b e a wa te r e xam in e r
,
be in g a

com pe te n t a n d im par tia l pe rson , from tim e t o tim e appo in te d
by an d r em ovable b t h e B oa rd of Trade , w h o shall from
tim e to tim e , in suc m ann e r a s th e B oa rd of Tr ade dir ect,

P o w e r t o B o a rd t o a ppo in t P e r so n s t o inquire a nd

r e po rt a s t o Q ua l it y ofWa t e r .

N o . 1 —T h e B oa rd ofTr ade m a y a t an y tim e , ifan d
whe n the y thin k fit

,
appo in t a com pe te n t pe rson t o in quir e

in to a n d r epor t on t h e qua li ty of t h e wa te r furni shed by an y
Com pa n y

,
n otwi thsta n din g tha t n o com la in t h a s be e n

m ade a n d sign ed by twe n ty inhabitan t ouse h olde r s
,
a s

pr e scribe d by Se cti on 9 of t h e M e tropolisWa te r A ct , 1852

a n d se ction s 10a n d 1 1 an d 1 3
,
an d t h e o the r provi sion s of

tha t A ct
,
sha ll apply in e ve ry r e spec t as if such pe rson

we r e appoin te d un de r section 9 of tha t A ct
,
a nd a s if a n y

m a tte r r eporte d to th e B oa rd ofTr ade a s r equiri n g a lte r a
tion on t h e part of a C om pa n y h ad be e n t h e subj ect of a
com pla in t by such house holde rs a s a for e sa id .

P o w e r s of P e r so n A ppo in t e d .

X —T h e P e rson so appo in ted a s a for e sa id sha ll, wi thin
Thr e e Days a fte r such A ppoin tm e n t

,
give N otice the r e o f

in Wr itin g t o t h e Com pa n y
,
a n d a fte r such N oti c e a s

a for e sa id h e sha ll have powe r t o in spe ct and e xam in e th e
Wa te rworks of t h e C om pan y

,
a n d t o in qui r e in to a n d

con ce rn in g th e G r oun ds of such Com plain t ; a n d th e C om
pan y an d the ir Ofli ce r s sha ll a fi‘

ord a l l r e ason able Facili tie s
for such In spe ction ,

Exam in a tion
,
a n d Inquiry.

P e n a lt y fo r O b s t ruc t in g In spe ct o r .

XI.
—A ny P e rso n obstructin g such In spe ctor in th e due

P r osecutionyof such Inspe ction,gExam in a tion , or Iuq
sha ll forfe it a n d pay a n y Sum n ot e xce edin g T e n P o

m

ilk.
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exam in e th e wa ter suppli ed b any C ompa n y, in orde r to
asce r ta in whe the r or n o t th e ompany have com pli ed wi th
th e r equir em e n ts of se ction 4 of th e M e tr opo lis Wa te r A ct

,

1 852, a n d sha ll fr om tim e to tim e r e rt th e r e sul ts of his
se ve ra l e xam in a tions to th e B oard 0 Tr ade ; an d th e B oa rd
of Tra de sh a ll se n d a copy of e ve ry such r eport t o t h e

C ompan to which t h e sam e r e la te s
,
a n d t h e Com pan y m ay

if the y t k fit
,
on e a ch occa sion of such e xam in a tion ,

be

r epr e sen ted the r e a t by som e office r , but such office r shall n ot
in te rfe re in t h e e xamin a tion .

The r e sha ll be pa id to such wa te r e xam in e r such r emun e
r a tion by t h e C om pan i e s in such proportions as such B oa rd

Inc om in g Te n a n t n o t t o pa y A r r e a r s o f O utg o in g
T e n a n t , un le ss by Expr e ss A g re e m e n t .

N o . 1 16 . 4 8 ,

—In ca se a n y con sum e r le a ve t h e pr em ise s
w as suppli ed t o h im without payin g t o th e

C ompan th e r ate due fr om h im , t h e
' Com pa n y shal l n o t

r equir e mm th e n ext ten a n t of th e premise s paym e n t of
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t h e arre a rs so le ft un paid
,
un le ss th e in com in g te n ant

a gr e ed wi th th e de faultin g con sum e r t o pay th e ar r ea r s
,

but t h e Com pan y sha ll
,
n otwi thsta n din g an y such ar r e a r s

,

supply wa te r to th e in com in g ten an t, on be in g r equir ed by
h im so to do .

A m e ndm e n t of S e c t io n s 1 7 a n d 1 8 of M e t ro po l is
Wa t e r A c t , 1 8 5 2 .

D R A IN A G E M A T T E R S
,
E t c .

T h e r e ar e A cts ofP a r l iam e n t for L ocal M an ag em e n t ofDr a in ag e Works. A nd, a s I h ave g ive n
a few pag e s t o th is work for th e b e n efi t ofth e plum be r , I can n ot do be t t e r th an r efe r to som e ofth e

clause s con t a in ed in th e A cts ofP ar liam en t wh ich gove rn such work. I sh a l l , th e r efor e , fi r st r efe r to

th e Act of1855 .

AN N O DEC IM O OC T AVO A N D DEC IM O N ON O .

V IC T OR IZE R E G IN JE .

C A P . CXX.

A n A ct for th e be t t e r L ocal M an ag em e n t ofth e M e tr opol is.

Ve s t ry o r Dist r ict B o a rd in c e rt a in Ca s e s m a y
c o m pe l O w n e r s , & c . o f Ho use s t o c o n st ruc t
Dr a in s in to t h e Com m o n Se w e r . P e n a lt y o n

O w n e r , & c . , fo r N e g le c t .

N o . 1 18 . LXXIII. If a n y House or B uildin g,
w he ther bui lt be for e or a fte r t h e C omm e n cem en t of thi s
A ct

, si tua te wi thin a ny such P a r ish or Distr ict
,
b e foun d

n o t to b e dr a in ed by a suffici en t Dr a in comm un ica ti n g wi th
som e Sewe r , a n d emptyin g i tse lf in to t h e sam e , t o th e
Sa tisfaction of t h e Ve str y or B oa rd of such P ar ish or

Distr ict, a n d if a Sewe r of suffi ci e n t Size b e wi thin On e
hundr ed Fe e t of a n y P a rt of such House or B uil din g on a

lowe r L e ve l than such House o r B ui ldin g, i t sha ll be lawful
for t h e Ve stry or B oard, a t the ir Discr e tion , by N otice in
W r itin g, to r equire t h e Own e r of such H ous e or B uildin g
fo rthwi th , or w i thin such r e a son able Tim e a s m ay b e a
po in ted by t h e Ve stry or B oard, t o co n str uct a n d m a e

from such House o r B uildin g in to a n y such Sewe r a cove r ed
Dr a in , a n d such B ra n che s the r e to , of such M a te r ia ls

,
of

such Size , a t such L e ve l, a nd wi th such Fa ll as sha ll b e
adequa te fo r t h e Dra in age of such House or B ui ldin g, a n d
i t s se ve r a l Floo r s or Stor ie s, an d a lso of i t s A re a s

, Wa te r
close ts, P rivi es, and Omoce (if any) , and for con veyin g

[14 th A ugust ,

th e So il, Dr a in age , a nd Wa sh the re from in to th e sa id
Sewe r , a n d to provide fit and pr oper pa ved or im pe rm e a ble
sloped Surfa ce s for con veyin g Sur fa ce W a te r the r e to , a nd
fit and pr ope r Sinks, and fit a n d pr oper siphon ed or o the r
wise tr apped In l e ts a n d Outle ts for hi n de r in g Sten ch
the r efrom ,

a n d fit a n d prope r Wa te r Supply a n d Wa te r
supplyin g P ipe s, Ciste rn s, a n d A ppa r a tus for se cur in g th e

sam e , a n d for causin g th e sam e to con vey away t h e So il ,
an d fit an d prope r Sa n d Tr aps, expandi n g In l e ts [thi s on ly
a wide -m outhed G ully T r a wi th Str ai n e r ] , a n d o the r
A ppa r a tus for hi nde rin g th e IEn t ry of impr ope r Substa n ce s
the r e in , and a l l othe r such fit an d pr ope r Works a n d

A rr a n gem e n ts a s m ay appe a r to t h e Ve stry or B oa rd, or t o
the ir Offi ce r s, r equi site t o se cur e t h e sa fe a n d prope r
workin g of th e sa id Dra in , and to pr e ve n t th e sam e fr om
obst ructin g or othe rwise in jur in g o r im pedi n g t h e A cti on
of th e Sewer to which i t lead s ; a n d i t sha ll be lawful for
t h e sa id Ve stry or B oar d t o cause t h e sa id Works t o be
in spe cte d while in progr e ss, a n d fr om Tim e t o Tim e dur in g
the ir Execution t o orde r such r e a sona ble A lte r a tions the r e in ,

A ddi tion s the r e to , a n d A ba n donm e n t of P a rt or P ar ts
the re of

,
as m ay to th e V e s or B oa rd or the ir Office rs

appe a r
,
on th e fulle r Kn ow] g e a fforded by th e ope n in g

of th e G r oun d, requisi te to se cur e th e com ple te a nd pe rfe ct

N o . 1 17 . 4 9 .

—Se ct i on s 1 7 an d 18 of th e Me tropo li s
Wa te r A ct

,
1852 sha ll be r e ad as if in ste ad of t h e words

di str ict m ain s a n d distr i ct m a in in t h e sai d se cti ons
t h e words “ pipe s ”

an d “
pi e

” we re substi tute d r e spe c
ti v e ly ; a n d e ve ry C om pan y s a ll , upon th e M ap, a nd upo n
e ve ry a lte r a tion of th e sam e m ade in con form i ty wi th t h e
provi sion s of t h e sai d se cti on 1 7, a s am e n de d by th i s se ction ,

cause to be m arked e ve ry scr ew-cock or appa ra tus bym e a ns

ofwhich wa te r is pe rm i tt e d t o flow or is pre ve n te d
flowin g from t h e m ain in to any pipe within th e wat e r lim i ts
of such C om pan y .
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Ve st ry o r Dist r ic t B o a rd m ay a g re e t o m a k e

Ho use Dr a in s a t t h e Expe n se of O w n e rs o r

O ccupie rs .

N o . 1 24 . L XXIX .
—It sha ll be la w ful for a n y such

Ve stry or B oa rd t o con tra ct a n d a gr e e wi th th e Ow n e rs or

O ccupie r s of a n y House s, B uil din gs , or G round tha t an
yDra in s requi red to be m a de , a lte re d, or e n lar ge d by suc

Own e rs sha ll be co ns tructed, m a de , a lte re d , a n d e n la rged
b t h e Ve st ry or B oa rd ; an d th e Cost P r ice of m aki n g

,

a te r in g, or e nl a rgi n g such Dra in s , a s ce rtifie d by th e

Sur veyor of th e Ve stry or B oard, shall be r epa id by th e
O w n e r or Occupie r so agr e e in g t o t h e Vestry or B oa rd, an d
in defaul t of P aym e n t t h e sam e m ay be re cove re d in t h e
M an n e r he r e in -after prov ided .

Ve s t ry o r Dist r ict B o a rd m a y o rd e r a Co n t r ibut io n
to w a rds Co n st ruc t io n of S e w e r s in c e rt a in

Ca se s .

N o . 1 25 .
- L XXX.

—Wh e r e a n y Sewe r in any of th e
P a r ishe s m e n tion e d in e ithe r of t h e Schedule s (A . ) and (B . )
t o this A ct

,
in to whi ch a nyDra in sha ll be m ade or br a n che d

,

h a s be en bui lt sin ce t h e Thir d Day of Sep t e mbe r On e
thousa n d e ight hun dr ed a n d thi r te e n ,

a n d be for e t h e
Comm e n cem e n t of thi s A ct , a t th e Expe nse of a n y P e rson
o r B ody o the r than a n y Comm i ssion e r s of Sewe rs

,
th e

Ve stry or Distri ct B oard in whom such Sewe r is ve sted m a y
o rde r such Sum as they m ay de em just to b e pa id an d
con tri buted by t h e Own e r of t h e House t o which such
Drai n be lon gs towa rds t h e Expe n se of t h e Con structi on of
such Sewe r , which Sum sha ll

, on t h e R e ce ipt the r e of by
such Ve str y or B oa rd, b e pa id ove r t o th e P e r son or B ody
a for e sa id, a n d such Ve stry or B oa rd m ay, if they se e fit

,

o rde r a n d a ccept P aym e n t of such Sum
,
wi th In te r e st afte r

a R a te n o t e xce e din g Five P oun ds for th e Hun dred by th e
Ye a r , by In sta lm e n ts wi thin a ny P e r iod n ot exce e din g
Twe n ty Ye a r s .

P e n a lt y o n e r e c t ing o r r e -build in g Ho use s w it h out
pr ope r Wa t e rc lo se t s , & c . P o w e r t o Ve st ry , &c . ,

t o r e qui r e O w n e r s , & c .
, t o pro v ide suffi c ie n t

Wa t e r c lo s e t s , &c . If O w n e rs fa il, Ve s t ry , &c . , t o
c a use t h e Wo r k t o b e do n e a t t h e i r Expe n s e .

N o . 1 26 . LXXXI.
-A fte r th e C omm en cem e n t of th is

A ct i t sha ll n o t be lawful n ewly to e re ct a ny House , or to
r ebuild any House pulled down t o t h e Exte n t a for e sa id

,

wi thin a n y P a rish m e n ti on ed in Schedule A . ) to thi s A ct ,
o r a n y Distri ct m e n ti on ed i n Schedule to thi s A ct

,

w1 th out a sufficie n tWa t e rclose t or P r ivy an d A shpit fur
nrsh ed wi th pro r Doors a n d Cove r in gs

, an d a lso fur
n rsh ed as re ga th e Wa te rclose t with sui table Wa te r
Supply a n d Wa te r Supply A ppa r a tus , a n d wi th sui table
tr apped So ilpa n a nd othe r sui table Works an d A r r an ge
m e n t s,

.

so fa r as m ay be n e ce ssa ry to e n sur e t h e effici e n t
Ope r a ti on the r e of ; a n d whosoe ve r shall offe n d aga in st
thi s En ac trn e n t sha ll be liable to a P e n alty n o t exce e din g
Twe n ty P oun ds ; a nd if a t a n y Tim e it a pe ar to th e
Ve stry or Distr ict B oa rd of such P a ri sh or

1District tha t
a n

y
House 1n a n y such P ar ish or Distri ct

,
whe the r built

be or e or a fte r t h e Comm e n cem e n t of this A c t
,
i s without

a sufi icre n t Wa t e rclose t or P ri vy a n d A shpit fur ni she d wi th
pr ope r Doo rs a nd Cove ri n gs, an d wi th othe r A ppa r a tus
andWorks a s afor e sa id, th e Ve str y or Distr ict B oa rd sha ll,
i n ca se th e sam e ca n b e

ps
ovided without disturbin g a n yB ui ldin g, gi ve N oti ce in r itin g to th e Own e r or O ccupi e r

of such House
, requi ri n g h im forthwith

, or wi thi n such
re ason able tim e a s sha ll be spe c ified in such N otice , t oprovide a sufficie n t Wa te rclose t or P rivy an d A shpit so
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P o w e r fo r Ve st r ie s a nd Dist r ic t B o a rds t o a ut h o r iz e
In spe c t io n of Dr a in s , P r iv ie s , a nd C e sspo o ls .

N o . 1 27 . L XXXII.
—It sha ll b e lawful for a n y such

,

Ve stry or B oard, or fo r the ir Sur veyor or In spe ctor , or

such o ther P e rson a s the y appoin t, t o inspe ct a n y Dr ain ,

W a t e rclose t . P r ivy, Ce sspool, o r Wa te r Supply A ppar a tus ,
or Sinks, T raps, Siphons , P ipe s, or o the r Works or

A ppara tus conn e cted the r ewith
,
wi thin th e P a rish or

Distr ict of such Ve str y or B oard, and for tha t P ur pose , a t .

a ll r e a son able Tim e s in t h e Daytim e , a fte r Twe n ty-four
Hour s

’
N oti ce in Wr itin g h as be e n gi ve n t o th e Occupie r

of th e P r em i se s t o which such Dra in
, Wa te rc lose t , P r i vy,

Ce sspo ol, or Wa te r Supply A ppa r a tus, or o the r con n e cte d
Works o r A ppar a tus a s afo re sa id, i s a tta ched, or le ft upon
th e P remi se s

,
or in ca se of Em e rge n cy wi thout N oti ce

, t o
e n te r , by them se lve s or the ir Sur veyor or In spe ctor a n d
Workm e n , upon an y P r emi se s, a n d cause t h e G r oun d to be
Ope n ed in a ny P la ce the y think fit

,
doin g as li tt le Dam age

a s m ay be .

P e n a lt y o n P e rso n s im pr o pe r ly m a k in g o r a lt e r ing
Dr a in s .

N o . 128 . L XXXIII.
—In ca se an y Dr a in , W a t e rclose t ,

P ri vy, Ce sspool , or W a te r Supply, or Wa te r Supply
A ppara tus

, or o the r con n e cte dWorks o r A ppa r a tus , he r e i n
be for e m e n tion ed, be foun d, on In spe c tion ,

n o t to have
be e n ma de o r pr ovide d ac cordi n g t o th e Dir e ction s or R e gu
l a t ion s of t h e Ve stry or Distr ict B oa rd, or con tr a ry t o th e
P r ovisi ons of thi s A ct , or in c a se an y P e rson ,

w i thout th e
Con se n t of t h e Ve stry o r Distr ict B oar d

,
con struct, r ebui ld,

or un sto p a n y Sewe r , Dr a in
, Wa te rc lose t , P r ivy, or C e ss

pool wh i ch m ay have be e n orde r e d by them n o t t o be

m ade
, or to

'

be dem o lished or stoppe d up, or in ca se any
P e r son di scon tin ue a ny W a te r Supply, or de str oy a ny
con n e c te d W orks or A ppa r a tus a s a fore sa id, or in ca se a n y
P e r son ,

without t h e Con se n t of th e Ve st ry o r Distr i ct
B oard, br e ak in to a n y Sewe r ve ste d in such Ve stry o r

B oard, e ve ry P e rson so offe n din g sha ll forfe it an d pay an y
Sum n o t e xce edin g T e n P oun ds ; a n d in ca se t h e P e r son so

m akin g a n y Sewe r , Dra in , Wa te rcl ose t , P ri vy, Ce sspool,
or o the r Works or A ppa r a tus a s a for e said, con tr a ry t o th e
Dir e ction s or R e gul a tions of t h e Ve str y or B oa rd, o r

con tr a ry to th e P rovision s of this A ct , or , wi thout such
Con se n t as a for e said, con st ruc tin g, r ebui ldin g, or un

stoppin an y Sewe r , Dr a in , Wa t e r close t , P ri vy, o r C e ss

poo l w ’

ch m ay ha ve be e n orde r ed t o be dem oh sh ed or

stoppe d up, or di scon tinui n g a nyWa te r Supply, or de str oy
in g an y con n e cte d Works or A ppar a tus a s afo r e sa id, or

bre akin g in to a n y such Sewe r a s a fore sa id, do n o t
,
Wi thi n

Four te e n Days a fte r N o tice in Wr i tin g by th e Ve stry o r
B oa rd

,
cause such Sewe r , Dr a in

,
Wa t e rclose t , P rivy, or

Ce sspoo l t o be a lte r ed o r r e in sta te d in conforrm ty W i th t h e

Dir e ction s of th e Ve str y or B o ard, or , as t h e Case m a y b e ,
t o b e dem oli shed or stoppe d up, o r such W a te r Supply to
be re n ewed, or such conn e c ted Works or A pa r a tus t o be
restored

,
the n

,
a nd in e ve ry such C ase , th e e stry or B oard

fur n ished as a fo re sa id, or e ithe r of them , as th e C ase
requir e ; an d if such N otice b e n o t com pli ed with i t
be lawful for t h e Ve stry or Distr ict B o ard to cause to be
con structe d a suffici e n t Wa te r close t or P ri vy a n d A shpit

,

or e i the r of them , or do such othe r Works as t h e ca se m ay
r equir e , a n d to r e cove r t h e Expe n se s in cur re d by them in
so doin g from th e own e r of such H ouse in m an n e r he r e in
a fte r provided : P r ovided a lways, tha t whe re a Wa t e r close t

o r P r ivy h a s be e n a nd is use d in comm on by th e Inm a te s
of T w o or m ore House s, or if in th e Opin i on of th e Ve str y
o r Distri ct B oard a Wa t e r close t or P r ivy m a y be so used

,

they n e e d n o t r equir e th e sam e t o be provide d for e ach
House .
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shall be pa id by th e P e r son w h o h as so 0 ed.

Wh e re n o De fa ult fo und Expe n se s t o b e pa id by

Ve st ry o r B o a rd .

Ve st ry o r Dis t r ic t B o a rd t o c a use Dra ins , & c .,

t o b e put in t o pro pe r Co nd it io n , & c . , w h e r e

n e c e ssa ry.

Ve st ry a nd Dist r ic t B o a rd t o c a use offe n s ive
Dit c h e s , Dr a in s , & c .

, t o b e c le a n s e d o r c o v e re d .

Wh e r e Wo r ks in t e rfe r e w it h a ny A nc ie n t M ill,
&c ., Co m pe n sa t io n t o b e m a de , o r R ig h t s t h e re in

purc h a se d .

as m ay b e n e ce ssary for th e A ba tem en t of such N ui san ce
,

an d m ay re cove r t h e Expen se s the re by in cur re d fr om th e
Own e r ofth e P r em is e s in m a n n e r her e in -after m en tion ed :
P rovided a lways, tha t i t sha ll be lawful for such Ve st ry or
B oard, whe re the y thin k i t re a son able

,
t o de fray al l or any

P or tion of such Expen se s, as Expe n se s of Sewe rs are to
be defrayed un de r this A ct : P rovided also , tha t w are an y
Work by any Vestry or Distri ct B oard don e or r equir ed to
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such R ight con n e cte d the r ewi th, or o the r R i ght to t h e U se

ofWa te r ; an d th e P ro visi ons of this A ct wi th r espe ct to
t h e P ur chase s by th e Ve str y or B oar d he re in -a fte r author
iz ed sha ll be applicable to e very such P urchase as a fore

O w n e r of Court s t o Dra in t h e m , a nd Ke e p t h e

P a ve m e n t , &c . , in re pa ir . P e n a lt y o n O w n e rs

fo r N e g le c t .

N o . 13 2 . C .
—T h e Own e r of an such C our t , P assa g e ,

or publi c P la ce , n o t be in g a T h oroug a r e
,
sha l l

,
if r equir e d

by th e Ve stry or Distr ict B oa rd of t h e P a r ish or Distr ict in
whi ch th e sam e is situa te

,
to th e Sa ti sfa cti on of such Ve stry

or Dist rict B oa rd
,
sufficie n tly ‘

pa ve , cove r t h e Surface of, or

such Dra in , C hann e l, or G utte r . or do n ot r epair th e sam e

r e spe ctive ly, to th e Sa tisfaction of such Ve str y o r B oard
,

wi thin Four te e n Days a fte r N oti ce in Wri tin g r e qui ri n g
h im so to do h as be e n gi ven to hi m by such Ve stry Or

B oa rd, e ve ry such P e rson so offe ndi n g shall forfe i t a n d pay
an y Sum n o t e xce edin g Five P oun ds. [Se e 8 1 of th e A ct
1862, N o .

N o t ic e t o b e g ive n by C ompa n ie s t o Ve st r ie s a nd

Dist r ic t B o a rds w h e n P a ve m e n t , &c . , is r e quire d

t o b e t a k e n up.

sha ll wi thin T we n ty-four Hours afte r N otice in Wri t in g



290

from th e V e s or Distri ct B oard , cause such M a in s or

P ipe s t o be e n up an d r em oved, a n d th e P avem e n t,
Sur fac e , o r So il to be r e in sta te d a nd put in to i ts form e r

Sta te : P r ovide d always, tha t a n y G asli ght Compan y
.

m ay

bre ak up or ope n any such P avem e n t, Surfa ce , o r S011, fo r
t h e P urpose of layin g down an d a ttachin g to M enus a n d
P ipe s a lr e ady e xisti n g an y n e w Se r vice P ipe s, on gi vi n g t o
t h e sa id Ve stry or Distri ct B o a rd, Th r e e Days a t th e le a st
be fore so do in g, N otice of the ir In te n tion to br e ak up or

open such P avem en t, Sur face , or So il for such purpose .

S t r e e ts n o t t o b e b ro ke n up, e xc e pt unde r t h e

Supe r in t e nde n c e of Ve st ry o r B o a rd . St r e e t s

b r o ke n up t o b e r e in st a t e d w it h o ut d e la y .

N o . 134 . CX.
—Whe n e ve r i t is n e c e ssa ry, fr om a n y

Cause wha te ve r , for an y C om pa n y or P e rson t o bre ak up or

ope n th e P avem e n t, Sur face , or Soil of an y Stre e t, such
Str e e t a n d t h e P a vem e n t, Sur face , a n d So i l the r e of, sha ll b e
broke n up a n d ope n ed un de r t h e Supe r in te n de n ce of th e

Ve stry or Dist r ict B o a rd of th e P ari sh or Distri ct in whi ch
th e sam e is situa te , a n d in such M an n e r , and a s r e ga rds G a s
Com pa n i es a t such tim e

,
as they sha ll di re ct ; an d such C om

pan y or P e r son sha ll wi th a l l con ve n i e n t Spe e d com ple te th e
Work on a ccoun t ofwhi ch th e sam e is broke n up o r ope n ed,
a n d fi ll in t h e G roun d an d m ake go od th e P a vem e n t or
Sur face or So il so br oke n up or ope n ed, a n d ca rry away th e
R ubbish occa sion ed the r eby, a n d sha ll in t h e m e an tim e

cause th e P lac e whe r e such P avem e n t or Sur face or So il
is so br oke n up or ope n e d t o be fe n ced a n d gua rded , a nd
sha ll se t up an d m ai n ta in upon or a gain st th e P a r t of th e

P avem e n t, Sur fa ce , or So il so broke n up or ope n e d a suffi

cie n t L ight dur in g e ve ry N ight tha t such P avem e n t
Surfa ce or Soil is con tinued ope n o r broke n up.

P e na lt y o n P e rso n s t a k in g up P a v e m e nt s n e

g le ct in g t o r e in st a t e t h e m , a nd t o pla c e L ig h t s

dur ing t h e N ig h t t im e t o pr e v e n t A cc ide n t s .

N o . 1 35 . C XI.
—If an y C om pan y or P e rson author i sed

t o bre ak up or Ope n an y of th e P a vem e n t or Sur fa ce of a n y
Stre e t, for th e P urpose of la yin g, a lte ri n g

,
or r epa ir in g

any G a s, Wa te r
,
or o the r P ipe , or o the r lawful C ause , do

DR AIN A G E M A T T ER S, E'
r c .

Section 250says : “ T h e word ‘dr ain ’
sha ll m e a n a n d

in clude a ny dr a in of a nd use d for th e drai na ge of on e

buildi n g on ly, or pr emi ses wi thin t h e sam e cur tila ge
,
a nd

m ade m e r e ly for th e purpose of comm un i ca tin g with a

ce sspoo l or o the r like r e ce pta cle for dr a in age , or w i th a

sewe r in to whi ch th e dr a in age of t w o or m o r e buildin gs o r

pr emi se s o ccupied by diffe r e n t p e r son s i s con veyed
,
a nd

shall a lso in clude a n y dr a in for dra in i n g a ny group or

block of house s by a com bin ed ope r a tion unde r th e orde r
of any ve stry or di str ict boa rd .

”

T h e Me tr opo l is L oca l Man a g em e n t A ct of

1 862 , Se ct ion 1 12 , a lso in t e rpr e t s t h e m e an in g
a s fol lows

T h e w ord dr ai n sha ll be de em ed t o apply t o
in clude th e subj e ct m a tte r s spe cified in th e 250th Se ction
of th e fir st ly-r e cite d A ct

,
a n d a lso a n y dr a in for dr a in in

ga group or blo ck of house s by a com bin e d ope r a tion
,
lai

or constructe d be for e t h e fir st of J an uar y
,
1 856

,
pur sua n t

to th e orde r or dir e ctio n or with t h e san cti on or approva l
of th e Me tropoli ta n Comm ission e r s of Sewe rs .

”

T h e r e is a sm a l l A ct in t itul ed “ A n A ct to am en d th e A ct of th e l a st Se ssion of P a r l iam e n t ,
ch apt e r on e hun dr ed an d twe n ty, for th e B e t t e r L ocal M an ag em e n t ofth e M e tropolis (29th July,
but n oth in g ofany in t e r e st to th e plumbe r .

T h e n follows th i s Act of1862

AN N O VIC ESIM O QU IN T O A N D VIC ESIM O SEXT O

V IC T OR L E R E G IN ZE .

C AP . 011 .

A n A ct to am end th e M e tropol is L oca l M an ag em e n t A cts.

in to a Sewer ve st ed in th e M e tropo l ita n B o a rd ofWorks, or
in to a Sewe r ve ste d in an y V e st r

r
y

o r Distr ict B oard, sha ll
in th e fi r st in st a n ce l ay t h e l

be for e , a n d a

pply
for th e Sa n ction of

,
t h e Ve stry

P r iva t e P a r t ie s b e fo r e b r a n c h in g S e w e rs in t o

M a in o r Dis t r ict S e w e r s t o a pply fo r Sa n c t io n

of Ve st r ie s , & c .

N o . 1 3 7 . 4 7 .
—Every P erson other tha n a Vestry or

Distri ct B oard in ten ding to make or bran ch a Sewer , e i ther

[7 th A ugust ,

an a nd Se cti on the r e o f
or Dis

tri ct B oard of e P a r ish, Distri ct, o r P a r t in whi ch such
last-m en ti on ed Sewe rs shall be si tua te ; and n o Sewe r sha ll
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P e na lt y fo r k e e ping Sw in e in im pro pe r S it ua t io ns .

N o . 143 . 9 1 .
—N o P e rson wi thin any P ar ish m en

ti on ed in Schedule A (this give s a list of P ar ishe s for
about e ight m iles roun d L on don , i t e xte n ds t o H am pste ad,
Ful ham ,

G re e nwich Distri ct, Wan dswor th, Hackn e y
Distr ict, Woolwich, P addin gton , Kensin gto n , Cam be rwe l l,
Che lse a , R o therhi the , Clapham ,

Ha tc ham , Too ti n g,
G ra ve ny, St re a th arn , P utn ey, an d R oehampto n , Stoke
N ewin gton , to the fi rst ly-r e ci te d A ct , or m anyDi stri ct
m e n t ion ed in Schedule B t o th e said A ct , shal l bre e d,
fe e d, or ke ep any Swin e in any L ocal i ty, P r em ise s, or

P lac e which m ay be unfit for th e ke epin g of Swin e , or
in which t h e br e e din g, fe edin g, or ke e in g Swin e m ay

cre a te a N uisan ce , or b e in jur ious to e al th ; an d an y

P e rson b fe edin g, or ke e pin g Sw in e in or on any

such L ocali ty, m ise s, or P la ce sha ll be liable to a P en al ty
n ot e xce edin g Forty Shi llin gs, and t o a fur ther P en al n ot

e xce edin g T en Shill in gs for e ve ry Day dur in g whi o h e

shal l con tin ue such Offe n ce afte r n o tice from th e Ve stry
or Distr ict B oa rd to discon tinue th e sam e

,
an d an y such

P ena lty m ay b e r e cover ed by a summ a ry P roce e din g ; an d
if in any proce eding un de r this En a ctrn e n t i t shal l be
proved t o t h e Sa tisfaction of th e Justi ce or Justi ce s tha t
a n y such L oca li ty, P r em ise s, or P lace ar e or is unfit for
th e ke e pin g of Sw in e , such Justi ce or Just ice s m ay
pr ohibit th e usin g the r e of for tha t pur pose for th e futur e ;
an d an y P e r son di sobeyin g th e Orde r of an y Jus tice or

Justi ce s in th is B eha lf sha ll be liable to a P e n a lty of T en

for e ve ry Day dur in g such h is Default.

L ice ns ing C ow h ouse s .

N o . 144 . 9 3 .
—Pr om and a fte r th e Fir st Day of

thousa n d e ight hun dre d and sixt y-tw o ,

n o P lace Wi thin an P ar ish or P lace m en ti on ed in th e

Schedule s t o th e y
-r e ci ted A ct shal l be use d by

a ny P e rson carryin g on t h e B usin e ss of a Slaughte re r of
Ca ttle or C owke eper or Dairym a n a s a slaughte r -house
for th e P urpose of slaughter in g C a ttle or a C owhouse
o r P lace for th e ke epin g of C ows, wi thout a L ice n ce h ad
for such r es

p
e ctive ly fr om th e Justi ce s of th e

P e ace assembled a t a Se ssi on s he ld in th e Division
or Distri ct Whe re su Slaughter—house , C owhouse , or

P lace is si tua te
,
and such L ice n ce shal l con tin ue in force

for th e P er iod of On e Ye a r fr om th e gran tin g the r e o f,
an d then cefor th un t il th e Spe cial Se ssi on s t o be he ld n ext
a fte r th e Expir a tion of such P e riod

,
a nd n o Fe e or R ewa rd

e xce edin g Fi ve Shi l li n gs shal l be take n for a n y such
L ice n ce ; an d if any P e rson g on such B usin ess

of a Slaughte re r of C a ttle
,
Cowke e pe r , or Dai rym an use

as a Sla hfe r -house or C owhouse an y P lace wi thin a ny
P ari sh or m e n tion ed in th e Schedule s of th e fi r st ly
recited A ct which is n ot so li ce nsed

,
e v e P e rson so offen d

in g sha ll for e ach Offen ce be li able to a e n al ty n o t e xce e d
in gFi ve P oun ds

,
ofwhi ch Offe n ce th e Fa ct tha t Ca ttle have

be e n take n in to such P la ce sha ll be M em ed suffici e n t pr imd
fac ile Eviden ce : P rovided a lways

,
tha t be for e any l i ce n ce

for th e U se of any P la ce as a Slaughte r -house or C ow
house is gran te d as afore sa id, Four te e n Days’ N o ti ce of
th e In te n tion t o apply for such L ice n ce sha ll be gi ven to
th e Vestry o r Distr ict B oard of th e P ari sh or Distri ct in
whi ch an y such P la ce is si tua te

,
t o th e In ten t tha t such

Ve stry or
O

Distri ct B oa rd, if they thin k fit
,
m ay show

cause a g am st th e g ran tin g of an y such L icen ce
, and

DR AIN A G E MA T TER S, E
'
r c .

al so Se ven Days’ N o ti ce pre vious t o such Spe cial Se ssions
be in g he ld of t h e In ten tion to apply for such L ice n ce
sha ll be '

ven to th e C le rk of th e Justice s for such
Divi si on vided,
sh a ll exte n d to Slan
in th e M e tropo li tan un de r t h e A utho ri ty
of th e M e tropoli tan Mar ke t A ct , 1851

,
or th e Met r o

Marke t A ct
,
1857 .

M o nt h ’
s N o t ic e t o b e g iv e n of a pplying
L ic e nc e fo r k e e ping S la ug h t e r-h o us e .

N o . 145 . 94 .
—B efore

gr an te d by an y Quar te r Se ssi on s of t h e P e a ce un de r
th e P rovisi ons of th e A ct of th e Se ssion holde n in t h e

N o . I4 S .
-Wh a t is a NUISA N C E?

(N ui san ce R em ova l A ct of 14th A ug ust ,
T h is A ct in C lause VIII. se t s out wh at is to be

con side r ed a N uisan ce a s fol low s :

A n

y£231,
di tch, gutte r , wa te rcour se , pri vy, urin a l,

ce sspoo or ashpit so foul as to be a nuisan ce or in

jur ions to hea lth .

”

Wh o m ay g ive N o t ice s of a NUISA N CE 9

It se ts forth in C lause X . of th e above A ct '

as

foll ows :
N oti ce of N ui san ce m ay

'

v e n t o th e L ocal A uthori ty
by an y pe r son so a ggr ie ved g e rsby, or by th e followin g
pe r son s th e San i tary In spe ctor , or any pa id Office r un de r
th e sa id L oca l A uthori ty, &c .

,
&c .

”

C l ause XII. g ive s auth or ity to Justice s of th e

P e ace to issue orde r s for th e aba t em e n t of th e

nuisan ce , an d C lause XIII. g ive s th e Just ice s
powe r to m ake orde r s for works n e ce ssary to pr e
ven t a futur e nuisan ce or ig in a t in g fr om th e sam e

cause , an d t o be don e in a g ive n t im e ; an d

C lause XIV . g ive s t h e Justice s powe r t o inflict a

pe n al ty for n on -a t te n t ion t o th e ir orde r , w i th

power to en te r and r em ove or aba t e such nuisan ce .
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In orde r tha t m y work m ay be a li t tle va r ied and
in ter e stin g to bo th town an d coun try workm e n , I shall close
this volum e wi th a chapte r on L e ad L ight G la zin g, a

subject whi ch will be ve ry in te re stin g to th e coun try work
m e n

,
m ore e spe cia lly as i t is a subje ct ye t wi thout i t s li te r a

ture , e xceptin g tha t whi ch I ha ve wri tte n for trade
jour n a ls .

We have n ow com e t o tha t par t of our work kn own as

L e ad L ight G la zin g, whi ch e ver y coun try plum be r
should be we ll groun ded in , as i t is ve ry han dy to fill up
tim e

,
a n d for a chan ge of work ; be side s, th e work origin

a ted wi th th e plum be rs
,

a in t e r s, and gla zi e rs .

T o be gin with
,
I a ssum e tha t you have a

diamon d, or t w o, on e for rough, and th e o the r for light
w ork ; a lso , tha t you ha ve a rule a n d stra ightedge , an d

tha t you have se ttle d upon w h a t sha pe your light is to be .

T h e se ttin g out wil l be shown as you proce e d. Eve ry

Fro . 672.

of gla ss may be h ad from th e glass m er chan t’ s, and the r e
fore this w e sha ll n ot say much about un ti l th e prope r
a rr ives . T h e Di am on d is shown a t Fig . 672 .

Fro . 673.

Ha vin g chose n th e siz e w in dow le ad and

g la ss t o be used, proce ed to m ake an ordin ary

light . For th e m e thod of work re fe r to Fi g . 673 . First
you requir e a ful l -size d dr a of t h e win dow,

or you

must se t your li ght out on am
,
or on th e be n ch, to th e

e xa ct sh a e and siz e requi r e d, showin g a ll th e le ad work,
a llowin g or t h e thi ckn e sse s of th e lead ; the n ,

if i t is for a

squar e win dow
,
fix th e la th K L

,
Fig . 673 , a lso th e la th

M N squar e to K L . N ow ,
havi n g a ll l in ed out , take th e

le ad, o r ca lm e
,
a n d place on e e n d un de r th e foot

,
and wi th

th e o the r end pull i t so as to str e tch i t out qui te str a ight ;
the n fix t h e cah e as a t A B ,

wi th shoem ake rs’ spr igs, or
brads about gin . to gin . lon g, and as shown a t th e dots
n e ar A and B .

T h e La dk in , o r La da k in .

N ext , wi th a ladakin
, Fi g . 674 . This is a sma ll piece of

bon e , about 5in . or 6in . lon g, l in . wide , in .

thi ck, wi th th e side s tape red, roundin g fr om poin t to in .

up th e sides for ope n in g th e ca lm e s. Ope n th e side s of th e
ca lm e a s shown a t Fig . 674 , a lso as shown a t A , Fig . 675

Fm . 674.

T h e lad akin is a tool whi ch r equir es to be he ld so tha t i t
will g ive t o th e han d, in orde r th a t i t m ay cpe n th e ca lm e s

wi thout causin g them to r ive l . A n othe r im por tan t poin t
is t o ke ep this tool n e a rl squar e wi th t h e ca lm s, or , if
an yt h i n g, le an th e e nd D, F1g . 675, a little fr om D towards
B , for , should you bri n g t h e po in t A be fore D,

th e chan ces
a r e tha t t h e in t wi l l slip out of th e calm e

,
the re by

ope n in g th e sid
m

s un evenl y.

N ow str e tch a n othe r l e n
y

gth , and se e tha t th e e n d is qui te
br ight a n d cle a n . N ext fix th e e nd 0 in A

,
as shown a t

A , Fig . 673 . Spri g this ca lm e down as a t CD . N ext you
r equir e th e first squa r e of glass, 1 . This be in g cut

,
n ext

wi th t h e 1adaki n ,
ope n th e side s of th e ca lm e

,
A B an d

C D
,
a n d fix t h e squa re a s shown a t 1 . N ow , for a rgum e n t

sake , le tus fi x th e fir st r ow ofsquar e s a lon g th e top,
a s a t 1 , 2 ,

fluff, whi ch 1s don e as follows, but first you wan t a cuttin g
e .
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T h e Cut t in g Kn ife .

This is simply a pi e ce of ste e l ha vin g a roun ded shaped
sha rp cuttin g edge , a s from B to C , Fig . a bon e

adl e
, with a kn ob A for th e pa lm of th e

or som e tim es th e shape of t h e kn i fe is as a t Fi g . 677 .

Th is is lm ow n a s a closin g or se ttin g
,
a nd cuttin g kn i fe

combin ed . It is sim ply t h e kn ife blade a s in Fig . 676
w ith a diffe re n t ha ndle : this handle h a s a lum p of so lde r
a t th e e nd

, a s a t A , whi ch a n swe r s to dr ive o r kn ock t h e
squa r e s up t o the ir pla ce in t h e ca lm e s

, i t a lso a n swe rs
dri ve brads occa sion a lly, e t c . , e tc . N ow r e fe r to Fig . 673 .

Et c. 679
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an upr igg h t posi ti on . T h e ti e s ar e solde re d on a t such

places a s th e workma n ma y thin k ne cessary for support
ing th e light.

Ce m e nt ing .

T h e ceme n tin g is for th e
p80
urpose of ke epin g th e glass

fi rm toge the r i n th e le ad ,
i t a m akes th e work str on ge r ,

an d ke eps i t m or e wa te r an d win d tight . It is don e as
follows : With a n o ld pain t tool a n d som e good stiff le ad
co lour pa in t, rub th e le ads a nd join ts a ll roun d wi th th e
pa in t . N ow g e t som e whi te n in g and a bla ck le ad brush,
rub t h e whi te ni n g in to t h e join ts of t h e le ad work ; ke ep
a t this un til th e glass a n d join t ap

e

at fr e e from th e pa in t ;
o r in ste ad of whi te n in gg, wood a be use d, whi ch
will se t v ha rd . N ext, cle a r a ll

e

the white n in g off
, an d

wi th som

er

l
y
amp bla ck strewed a ll ove r t h e light, wi th your

black le ad brush rub away ove r th e join ts un til the y shin e
like a black le aded sto ve , an d t h e gla ss is perfe ctly fre efrom gre ase . Then cle an off, and

g
th e light is fin ished

r eady for fixin g.

It i s qui te po ssible tha t afte r th e cem e n tin g work 18 don e ,
tha t you wil l fi n d th e cem e n tin g r im

,
v1z — the r e h a s be e n

t oo much pain t used, owin g to t h e b ad work . For in stan ce
,

should your closin g be de fecti ve t h e pa in t will too re adily
g e t in to th e calm e s ; aga in , should your gla ss be w ob

bley,” th e pa in t will be worked down be twe e n th e edge of
th e glass and t h e ba cks ofth e can e s, a n d n ot on ly wi ll t h e
work b e b ad, but t h e cem en tin g will take thr e e tim e s a s

lon g to do . Thi s bad work is ofte n due to th e slove n ly
m a n n e r in whi ch th e ca lm e s ar e ope n ed . A n othe r thin g i s
ve ry im portan t : that is

, th e side s should be we ll rubbe d
down quite str ai ght, sm ooth, a n d true , so as to fit th e glass
as shown a t F G B , &c . Fi g . 678 . The re i s an o the r '

im

po r ta n t po in t t o be kept i n view. Whe n cuttin g t h e e nds
of t h e cross ca lm e s to e n te r th e side ca lm e

,
cut th e e n d of

th e cr oss calm e as shown by t h e dotte d l in e a t A ,
Fig . 679

This a llows th e side ca lm e to be worked down m or e n e a tly.

Fix ing t h e L ig h t .

T h e n ext thin g to do is to fix th e light, say, in to a

squa r e ope ni n g, havin g th e rabbe ts prope r ly pr epared to
them . The se r abbe ts are g e n e r a lly sunk in to th e

PM ” L C UKIN C

Fro . 683 .

ambs, lin te l , and sill s
,
about 1}&in . and from

g
i

n
. to

in . wi de , as shown i n th e plan a t REB ET, Fig . 6

Havin g e ve rythin g re ady, l e t us assum e tha t i t i s just th e
size ; l e t ] , 2 , 3 , 4 , Fig . 684

, be t h e wood fram e
,

J
havin g

th e above m e n ti on ed sun k r abbe t of about%in . de e p a ll
round th e in side , but on t h e e xte rn al side of t h e fr am e a t
5, 6 , 7 , 8 , 9 , &c . N ow havin g our T ie ba rs fixed in to
the side s

”

of t h e fr am e as a t A B
, Fi g 7 10, a nd a s a t

T ie
,
Fig . 684

, an d your ti es la id fla t as show n a t T ie ,
Fi g . 682

,,

tp
ut th e light in te th e bo ttom pa rt of t h e fram e ,

and lift e t op par t in to i ts posi ti on . L e t som e on e be

Fi g . 684 .

round as shown a t L e ad
.

T i e
, Fig . 685 .

you must have a pair of cutti n g

Fm . 1385.

For thi s pur
show n a t
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C UT T IN G P LYER S

FIG . 6861

a nd i in .w ide , for tw i stin g t h e en ds of t h e Havin g
w i th t h e pli e r s twiste d t h e ti e as shown a t T ie , Fi g . 685 ,
wi th th e li e rs cut th e e n ds of th e t i e ofi

' true on e w i th th e
o the r

,
an in such a ma n n e r tha t chi ldre n ca n n ot un tw is t

th em . Som e tim e s th e t i e bar s ar e fix e d len g thways wi th
t h e w in dow,

whe n t h e t ie m ust b e put on a s a t A F E B ,

Fig . 685 . N ow havin g t h e ti e s ti e d, take a fe w &in . brads,
such a s shoem ake r s use , a n d n a il th e outside of th e ca lm e s

t o th e fr am e , put t h e br ads in sideways
,
an d a t t h e jo in ts

a s shown a t B R AD in th e pla n , Fig . 683
,
a n d by t h e dots

I B A
, 2 , 5 , 6 , 7 , 8 , 9, 10, &c . , Fig . 684 . N ow suppo se

your lead light to b e a li ttle too large
,
som e tim e s you m ay

g e t ove r th e di fficulty by cuttin g away a li ttle of th e

r abbe t ; a t o the r tim e s you wi ll ha ve t o cut off th e outsi de
ca lm e

,
and cut down th e glass . Should i t b e m uch too large ,

Bay cut off bo th side s
,
a n d equa li ze i t according

ly;but suppose t h e light to be too sm a ll
,
the n t h e diffi c ty

is ofte n to be g ot ove r by fixin g an othe r calm e ove r th e

Fro . 687 .

oute r , as shown a t A 3
, Q, 2 , Fig . 687 . I have fi xed as

ma n y as t w o ca lm e s
,
on e ove r t h e o the r . Should t h e

m i stake be too gre a t to b e r e ctified wi th th e thi ckn e ss of
tw o ca lm es, the n i t is ofte n to b e g ot ove r by fixin g a

border as shown a t A ,
B

, 7, 1 , &c . ,
Fi g . 690.

C a se m e nt L ig h t s .

Should th e light be for fi xin
g-t]?

a le ad light fram e , or

ca sem e n t
, t hen {in . hole s a r e ed, on e a t e ach co rn er

,
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rive t will the n hold if th e he ad b e qui te fla t , and th e
be a llowed t o shutfla t aga inst th e fram e .

T h e above di agr am , Fi g . 688 , illustr a te s th e outside
wood M e a n d th e iron casem en t fi xed as a t 4 , 7, 9, j , g ,
&c . T h e m ethod offixi n g th e light to th e outside fram e
by th e ba n d l e ad is sh own a t 4 , 7 , j , g , &c . H E is t h e
han dle , V d ar e th e hi n ge s . Fig . 689 illustr a te s th e in side
of th e fram e , an d shows th e da t -hea ded r ive ts a t 4

, 7,

and a t eve ry 6in . or 9ih . roun d th e outside of th e fram e ,
and opposi te e ach join t of th e outside ca lm e s .

He re you w il l r equir e bits ofban d to t i e th e light on to
th e fram e . N ow

,
havin g th e ban d cut i n l e n g t h s

g
just long

e n ough to pass thr ough th e hole s i n th e fr am e , be n d them
up to cli th e outside of th e ca lm e s as a t 4

,
6
, 7, 8 , 9, J , n ,

g , e , dd, £ig . 688, an d so lde r the se bi ts of ban d on th e le ads
of th e light.
N e xt turn t h e l ight ove r wi th th e bits ofba n d pr o j e c tin g

through t h e hole s in th e fr am e , an d cut th e e n ds true off t o
th e fr am e ; n ow with t h e ir on dr op a be ad of so lde r on th e
e n d, we ll t in th e sam e , an d just whe n i t is in a m olte n sta te ,
qui ckly put th e un de r par t an d th i ck ofyour thum b on th e
so lde r

,
so a s t o fi a t te n th e hea d, to form a fla t r ive t. Of

cour se t h e fla tte n in g m ust be don e qui ckly or you wil l
bur n your thum b , this o

,
u by pra ctice , w ill soon fin d

whi ch i s th e be st and quic e st m e thod. B e fore you apply
our thum b jus t touch your ton gue wi th i t , so a s just to
p t h e fla t par t of th e thum b . T h e hole s on t h e so lde r

r ive t side will be a l l t h e be tte r if the y ar e coun te rsunk ; th e
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9, j , g , 6 , &c . , i t a lso shows th e tie s &t yf , n
,
k, &c .

th e faste n in g, an d Y t h e handle , h avm g a hole

F i c
'

. 689 .

g a hook form ed on a holdin g
t h e purpose offaste ning t h e case m e n t ope n .

OR N AMEN TA L L EAD L IG HT G L A ZIN G .

G e n e r a l Rule s .

N ow havin g se e n th e m e thod of ma king a sim ple squar e
le ad light, a nd th e fixin g the reo f, l e t usm ake a sm a ll patte rn
light for h a n g in g in a w i n dow , &c . , a s shown a t Fi g . 690.

H e r e you fir st lin e th e work out on t h e gla zin g bo a rd, the n
fix th e la th A B

,
a n d th e ba ck ca lm e A B , an d se t t h e

bo rde r squa re s 2 . N ext t h e cahue 2 Q, cut a n d fix th e pan e
3
, ca lm e 4

,
5 a nd 6 , the n t h e squa re 7 (he re th e squa r e m ay

h e le ade d first) , the n pa n e s 8 a nd 9
, calm e a a n d d (or

in ste a d of calm e a an d d, e an d k m a be worke d) , pa n e
10

, bo rde r , ca lm e s, a n d gla ss 1 1 , I2 , a ndfin a lly 1 3 , wh ich
m a the n be solde r ed upon th e on e side , an d turn i t a n d
sol e r up th e othe r , car e be in g take n so as n o t to n ip o r

o the rwise bur n your le ad, n or m ust th e so lde r be slobbe r ed
about . In thi s di a g ram m ay b e le a rn t sufficie n t t o in str uct
t h e appre n ti ce h ow to g o to work ge n e r a lly, as th e se cr e t
offre twork glazin g is to work your pan e s in such a m an n e r

tha t e ach j oin t wi ll be broke n by a lap, a s m ay be pla in ly
se e n a t th e sm all borde r pan e E an d

, se con dl y, in such a

m a n n e r tha t you can fin i sh th e work wi thout disturbin g
a ny of t h e fixed pan es . For in stan ce , suppose ou we r e t o
g o t o w o rk as fo llows Se t th e m iddle sq H e re

shift ing about, a nd as fast a s you g e t on e squa r e fixe d,
a n othe r will g e t loo se . The n aga in , suppose you fix a bo rde r
2, the n pan e 3 , ca h n e s 4 , 5 , pa n e s 8 , 9, borde rs l l , 12 . H e r e

OR N AMEN T AL LEAD L IG HT G L AZIN G .

your m iddle square w i l l have to be pushed down be tw e en
t h e tw o squar e s 8 and 9, an d in this w ay i t can n e ve r be

fi rm ,
but will a lways be loose and. ricke ty, and on th e

ra ttle ; but by fo llowing th e fir st in structi on ,

Fro . 690.

and ca lm e is pulled tightly upto e ach othe r , whi ch is most
im por tan t in le ad light glazin g A lways h ave an eye to

th e fin ishin g po in t, n e ve r out o r run youi' leads thr ough
any im porta n t pa r t of t h e figur e , such for in stan ce as

through a face , han d, foo t, or such prom in e n t pa rts, but
on t h e con tr a ry through t h e darke r poin ts, th e shady par ts
of drape ry, an d in such place s tha t th e le ads wi ll show th e

le a st ; ke e p your jo in ts a n d le ads in r e gular orde r , pr ope rly
join te d, sm oo the d, an d n e a tly in te rse cte d an d solde r e d in to
th e ca lm e s. H avin g m a ste r ed th e sim ple pr in ciple he re
de lin e a ted, whi ch should a lways be kept in vi ew, of fin ish

in g th e work system a ti ca lly
,
the re r em a in s n othin g but t o

pra cti ce t h e work upon diffe r e n t de sig n e d w in dows, whi ch
I in te n d to de scr ibe as I pr oc e e d .

P e rhaps I should n ow say som e thi n g about th e colours.

On e thi n g is ce rta in ,
a n d tha t is tha t th e juxtaposition

of th e di ffe r e n t hue s is a ve ry impor ta n t po in t in th e

ge n e r a l e ffe ct, for howeve r se cular th e work m ay be , i t

should be don e wi th ta ste , a n d the re fore som e ge n e ral rule
will be n e ce ssa ry as t o th e fitn e ss ofgla ss a n d co lour s used .

This i s a m a tte r we ll wor thy of your par ti cul a r a tte n tion,
inasm uch a s in glass t h e colours par ti cipa te in t h e light
pa ssin g th e glass, a nd by ca r e ful a tte n ti on in t h e se le ction
of th e colour s you wi ll soon fi n d out tha t light wi ll be
r efle c te d in str ict acco rda n ce wi th t h e qual ity of glass and

colour s use d .

The re a r e thre e fun dam e n ta l colour s, blue , r ed, and

ye llow . B lue i s th e colour w hich em i ts t h e m o st r ays of
light

, a n d re d t h e le a st, whi lst ye llow occupie s an in te r
m e dia te posi tion a s a r adi a to r . For thi s e ffe ct exam in e
Fi g . 69 1 . L e t R ED b e th e diam on d pa tt e rn squa r e s in ruby ;
th e cir cle s blue , a n d th e oblon gs W , whi te . Sta n d away
a n d se e wha t e ffe ct thi s h a s upon th e eye . T h e blue co lour s
W i ll se em t o fla sh o r gla ze in to th e r ed a s far a s th e la rge r
c ir cle s be low,

a n d thus produce a pur ple or vi ole t, whilst
th e edge s of t h e Whi te w ill b e tinge d with t h e blue . T h e

e ffe c t of thi s work will be cold a n d vio le t h ue cl , a nd if you
sta n d n e a r t h e r e d wi ll have a di sagr e e able e ffe ct upon t he
e ye ; or dull o r som br e if you sta n d a t a dis tan ce . N ow

r educe t h e size of blue a s a t A . This a t on ce n eutral ize s th e
colour in propo rtion t o th e squar e of r eduction . N e xt
r educe th e oblon g squa r e s of whi te , or in ste ad of whi te
g la ss use a ye llowi sh whi te ; the n t ry a gr e e n i sh whi te , an d
th e effect w ill be im prove d . T h e r adia tin g fa cul ty of blue is
re duce d by th e h e a le ads, or ve ry da rk colour s. T ry
t h e e ffec t of r ed for e circle s, an d blue for th e di am on d
squa re s. He r e th e blue is t oo stron g for t h e r ed, an d the r e
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w i th this width se t th e po in t of t h e com pa sse s a t A,

th e are D B C ; th e n from B a s a cen tre str ike

Fro . 693 .

are D A C , an d draw lin e s through th e po in ts0B , AD, DD,

an d A C , an d this wi ll give you a true di am on d or lozenge .

Fro . 694 .

Ofcourse th e shape
.

m ay be vari ed, an d m ay be struck as
de te rmm e wha t t h e le n gth sh a ll be ; say i t isfrom D to C ,
and the w idth A B ; draw the lin e A B squa re

0 0
in ts as a t A D C an d

D
.

B C , whi ch wil l com ple te th e
I
ii
o

g ur e . N ow exam i n e
Fi

g
. 694 .

.

H e re i s to be se en t h e squa r e w i thin t h e loze n ge
an th e di agram whi ch i s t o b e glazed you have th e
loze nge , but th e square is n o t ye t se t out ; for th is dr aw th eh n e s p d, a nd k r

, i n ter se cti n g a t Q . N e xt bise ct a nyt w o of th e adj ace n t a n gle s , or a s a t f d, e p,
C p, an d C d,

and draw t h e h ue s I K, I L , L J an d J K , w hi ch w i l l
g ive th e de sir e d square .

First workN ow proce ed to laze t h e fi Fi 6g. 94 .

th e
.

squar e J K L ai
m-

piece s 3 , 4 , 5, 6 , 9, a , b, c,
T o proce ed, se t th e

OR N AM EN T A L L EAD L IG HT G L A ZIN G .

rul e s or str aig h t edg e s a t J L , or L I ; t h en th e ca lme J L
an d L I, also l ; n ow fix pa n e 9, and a ; ca lm es /c and h , then

e b
,
pan e 5, and th e n th e long cross calm e I J n ext

gi
n

pa n e 3 , ca lm e m
,
pan e 4 , calm e n

,

fi
n e 6

, ca lm e Q,
pa n e C, an d then th e outside calm e I K , J .

A n other m e thod is to fir st fi x th e ca lm es , C J , and
be gin by fix in g th e ca lm e p Q, then pan e sp, 8 ; l e ad J L ;

pan es 5, 9, le ad l J Q ; pan es 3 and a ,

Fro . 695.

th en an e l e
,

whi ch th e lon g ca lm e C It , and glaze
th e o e r side sim i la r ly .

Fig . 695 shows th e m e thod of euca sin a8
'

pan e w i th in a borde r as a t S T Q and J K R and L .

Squa r e s a nd C irc le P a t t e rn .

T h e str iking out of this figur e will r equi r e your a tten ti on
before i t can be glazed, the re fore a word or tw o in this
di r e ction m ay be use ful . Say tha t th e in n e r squar e is

struck, str ike th e circle about th e squar e ;
plan to do this is to just draw tw o diag ona l lin es as a t

Fro . 696 .

A B C D,
Fig . 696

,
and str ike th e cir cle fr om th e cen tre

o in t J . H e re you ha ve th e circle without an y tr ouble .

e xt str ike t h e squa re about t h e circle ; thi s is don e as

follows —Draw th e di am e te r E H a nd F G squa re to e a ch
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T h e Tr ia ng le a nd
'

C irc le P a t t e r n .

str iki n g thi s pro ce ed as follows —Str ike
B E F A ,

Fig . 697 ; n ow dr aw th e di am e te r of

FIG . 697.

FIG . 698.

B A , th en from ith th e radius of th e ci rcl e st r ike t w o

arcs a t E and F, cutt in g th e cir cum fe re n ce of th e circle ,
F A ; thi s

Fro . 699.

Dia m o nd a nd Tr ia ngula r P a t t e rn .

be in g prope r ly ar ran ged will gi ve th e
in g ly han dsom e r ibbe d appe ar a n ce , e spe cia lly
is rope r l

fi‘
e

se l e ct e d. You can work th e pa tte rn by th e
m efii ods a ady la id down , viz . a lways se e h ow you ar e

fi ni sh be for e you be gin . You ca n wo rk a s m a ny octa g o

r equir e , an d fin i sh with ha lf pan e s o r borde rs ; i t
m ade to any size , as i t take s consider able tim e t o

T h e O ct a go n a l a nd Dia go n a l Dia mo nd o r Lo z e ng e
P a t t e r n .

is illustr a te d a t Fig . 699 . H er e you m ay se e th e He xa go na l P a n e s.

octa g on as a t L H F D B
,
&c . t h e pa tte rn is sim ply m ade

up w i t h a num be r of half an d full siz e d lozen ge s, whi ch T h e hexa g onal pan ed win dow is shown a t Fi g . 700.
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T his pa tt e rn ,
lik e th e above , is ra r e ly used, on

t h e tim e i t take s to execute th e work.

FIG . 700.

G e om e t r ica l a nd Curve d O rname nt a l Co rn e r
P ie c e s .

A t Fi g . 701 can be se en a corn e r piece sui table for sm all
ope n in gs or corn er pi ece s. Thi s di agram m ay be worked

th e n arrow pan e s as shown a t B C
, D F, &c .

,
or the se

Fm . 701 .

lin e s m ay be taken to r epr e sen t th e thi ckn e ss of th e le ad ;
if th e form e r they give a ve ry pre tt y e ffe ct if worked in
colour s, r ed pr edom in ati n g.

It m ay b e se en tha t in thi s di agram e ve ry join t is
en ti rely broke n , tha t is t o say, you ca nn ot possibly be n d
th e h g h t a t an y of th e leads w i thout br e akin g a pan e of
glass ; thus t h e work is stiff a nd fi rm

,
whi ch i s on e of t h e

pe i n ts a lways to have in view whe n workin g le ad light
0

g .

.

If you examin e th e work a t t h e squa re le ad
h g h t , Fi g ; 684 , he r e you wi ll se e tha t th e li ght can be ben t

OR N AM EN T A L L EAD L IG HT G L AZIN G .

have se e n h ow w e m ake th e square le ad light, and
h ow t o work a fe w pa tte rn s . I sha ll n ow proce e d to

th e workin g of th e di am on d pa tte rn work .

a s fol lows [r e fe r to Fig . Say tha t

FIG . 702 .

4ft . 6in . by 4ft . 6in . ; this is a square light with t h e square s
fixed diagon a lly, a n d a square pa n e of glass m ay be
worked in , or a pan e cut t o a di am on d pa tter n

,
those

shown a t Fi g . 703 . Suppose you se t out t h e pan e s
a s in Fi g . 702 . H e r e you divide th e bottom in to

P ro . 703 .

par ts, as a t B D E G ,
and th e side in to thr e e equal pa rts,

a s a t B C F A
,
a nd draw your le ad lin e s from t h e pom t s

C D E F A G a nd aga in fr om E H
,
D X

,
-B J C L , &c .

H e re i t is pla in tha t if t h e ope nin be a squa r e on e , and
e ve ry lin e dr awn a t e qua l di sta n ce

,
t a t uar e pan e s must

b e t h e r e sult, which h as a b ad e ffe ct. ut suppo se you
h ad drawn your first lin e , a s from A to E ; thi s a lte rs th e
a n gle s ofyour pan e s ; i t ma ke s them in to a loze n ge or di am on d
pa tte rn (se e A E fig . N e xt dr aw th e lin e C D pa ra lle l
to t h e lin e A E , but a t t h e sam e di stan ce as from E to D .

H e r e th e bo ttom is divided in to thr e e equa l pan e s, an d t h e
side A B in to t w o equa l a rts. B ut suppo se you r equir e a
m or e po in te d di am on d a ed pan e for a squa r e ope n i n g,
an d sum lar to th e la st ; so , di vide th e top a nd bo tt om
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P ro . 707.

qua r te r squar e s, which m ay be proved simplyby pla cin g a pi ece of spar over th e bo ttom r ow of squar e s,
or by e x am in in t h e

IFi g . 705, a t 1 B . This would throw
t h e work out o truth, and i t is these li ttle thin gs whi ch
on must wa tch , for I ofte n se e such work fixe d about
n don , an d which is laughed a t by th e profe ssion a l lead

S e t t in g Diam o nd P a t t e r n P a n e s .

I have e xplain ed a n d illustra ted th e m e thod of m a rkin g
out di am on d pa tt er n le ad light glazin g. N ow I will
proce e d to e x la in th e puttin g t h e li ght toge the r . For
thi s e xamin e '

g . 708 . Fi x t h e l a ths A B , B J . N ow

fix th e fir st ca lm e w x, an d th e calm e x y, out a nd put in
th e ha lf pa n e I, the n th e lead a

,
n ext t h e ha lf pan e 2 , an d

n e xt th e can e 6, n ext th e half pan e 3 , th e le a d i , pa n e 4 ,
le ad It , pan e 5 , le ad I

, a n d th e ha lf pa n e , 6 . N e xt th e
calm e e a nd th e n ext row of pan es . Ke ep a t this un til th e
l ot is glazed, n o t for tt in g to kn ock t h e pan e s we ll and
firmly in to th e le ad . vi n g th e lo t gla zed

,
proce e d to put

on th e outside ca lm e s and so lde r them up as you did th e

th e size of
'

Fm . 709 .

Som e times th is

with wide l ead,
se lected for
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T h e Windo w G la z e d.

Fm . 710.

require '

to be gla zed . Wh en this is th e case
,
temple ts

m ade to work from
,
but car e shoul d be taken t o ke e p

your lead l in es to run stra ight on e with th e othe r ,
n o th in g looks worse than se e in g th e le ad lin e s som e po in t
in g on e w ay an d som e a n othe r . This wi n dow also illus
tr a te s th e ir on fixin g cr o ss ba rs inside a t A B C D E F G
H

, &c .
,
for tyin g th e light on .

FIG . 711 . FIG . 71 2 .

fixed in a roun d

T h e L ig h t Fin ish e d .

Thi s is shown fin i she d a t Fig . 7 12, an d
i n to i ts pla ce

,
an d is fixed a s explain e d

de scr ipti on .

Fr e t w o rk (Expla n a t io n of.)

We h ave n ow com e to tha t par t of our glazin g kn own
as fre twork, whi ch is, as i ts n am e im pli e s, of an in tr ica te
characte r , as t h e le ads a re ofte n twiste d an d turn ed in to

Fr e t w o r k B o rde rs , C o r n e r P ie ces , &c .

I shall n ow in troduce to your n otice a fe w borders.
th e G re cian K ey borde r . Fi g . 71 3 is on e of

FIG 71 3.

FIG . 714 .

th e sim ple st . Fig . 7 14 is a li ttle m ore in tr ica te , and Fig .

715 is on e wi th a l o t of work .

On e xam i n in g Fi g . 7 14 th e m e thod of workin g wi ll be
un de rstood afte r wha t h as be e n wri tte n on th e for e going
di a gram s . I m ay m e n tion tha t the se la st thr e e di agrams
r equi r e a lo t of tim e an d conside r a tion be for e be ing

F m. 715.

every con ce ivable sha pe . This class of work must be
wa tche d, for should you ca r e le ssly to work th e chan ce s
w i ll b e th a t you w i ll n o t iz able to g e t a good fin i sh, a s

e xpla in e d in th e de scri ption of Fi g . 690 an d t h e glass for
such work must n e ve r be cut in such a m a n n e r tha t you
ca nn ot slip an othe r pie ce in side ; viz . , suppose you we re to
cut a pie ce of cir cular glass th e in side ofwhi ch is as shown
a t C A D H B G , Fig . 696

,
the n on could n ot possibl

put an o the r pi e ce wi th ca lm e s in si e without tur n i n g back
th e le ave s or side s of t h e ca lm e s. This is suifi ci e n t to show
th e me thod of work, an d w e wi ll n ext glaze a fe w borde rs.
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Fig . 7 16 illustr a tes a borde r form ed fr om cir cle s,
be employed for such pla ce s as th e t0ps of

Fig . 71 6.

721 i llustr a te s a cir cular scr e e n
borde r . Of cour se th e le ads

should be worke d t o th e pa tte rn of th e

FIG . 7 17.

ar ched w indo 707. Fi g . 7 17
be twee n t h e e dgin g.

P a n e ls .

Fig . 718 is a broad pan e l wi th a borde r sui table for
con se rva to ry doors

,
&c . This fig ur e is

Fi g . 730, or a t le a st the y g o

Fig . .722 ill ustr a te s a blin d whi ch I have
m ade

F m: 719.

Fi g . 7 19 illustr a te s a an e l with borde r which is som e

wha t diffe re n t t o t h e orm e r di a gr am s, ina sm uch a s in
this figur e th e pan e s are 8-sided

,
havin g sm a ll squa re s F m. 722 °

be twe e n this which a llows of a sm a ll pi e ce of co lour ed

Sc r e e ns .
B linds .

for a screen . Of cour se T he se blin ds , 723 an d Fig . 724 m ay be m ade to any
to dispen se wi th t h e old wire blinds ;
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sh a N .B .
—N e ver cut glass t o form a n acute an gle , as

8130n a t B ,
Fi g . 7 15 , whe r e m ay be se e n th e di agram le ft

purpose ly un fin ished a t t h e m e e ting poin t of t h e gla ss . If

th e glass is cut in th i s m a nn er i t , i n tim e ,

br e ak a cro ss t h e an gle .

wi ll b e sure t o

729 i llustra te s a ve ry pre tty circular corn er pi e ce .

It is
g
fnade by first le adin g th e bull’s eye or cen tre , then th e

Fm . 729

le ave s an d balls, the n t h e tw o m iddl e r in g le ads must b e ,worked toge the r , which will take a con side r able tim e to
e xe cute , but is a m aste rpi e ce ofwork ifp r ope r ly handled .

O r n a m e nt a l Fr e t w o r k .

This is illustr a te d in th e followin g win dows,
afte r what h as be e n wr itte n

,br ie f de scr ipti on .

Fir st, a l l de signs m ust b e
dr awn b t h e ar ti st or

g la z i e r full size on a board
o r pape r , to show e ve ry
le ad a nd join t

, and gre a t
ca r e must be take n to work
your glass accordin g to th e
rul e s la id down in th e de
scr ipti on of Fig . 690.

FIG . 730

L e t us e xam in e Fig . 730.

Thi s is a sm a ll pa tte rn
e a sily worked . You m ayfir st fix your la th as you
did a t K L Fi g . 673 , thenfix your outside ca lm e s

,the n pan e l , 2, 3 , 4 , 5 , 6,
7 , e tc .

, wi th the ir r e spe ctive
l e ads, a n d work away un til
t h e lo t is se t

,
takin g car e

tha t th e e n ds of your le ads
a r e prope r ly jo in te d sm oo th
ed

, an d n ea tly in te r se cte d

e asil y un de rstood

r 10. 73 1.

Figure Wo r k.

pla in est possible chara cter , and wil l be as e asy to work

FIG . 73 2.

a s an ordin a r y squa r e pa n e l light . H er e fr om A to B t h e
le ads ar e n e a rly in a str ai ght lin e , whi ch, of cour se , is
in figur e or fr e twork, but is shown he r e pur po se ly .
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N ow e xam in e Fig . 73 3 . H er e th e lin e s a r e som ewha t a re t oo he avy a nd t oo m uch r e sem ble tha t shown a t Fi g .

improve d ; th ey a r e m ore broke n a n d th e e ffe ct is be tte r . 709 ; be side s in thi s Fig 73 4 you ha ve a con tinuous lin e
t foo t to th e to of t h e he ad , thi s lin e should

be t h e wa ist. e n in this figur e you have a n

obj ection able lin e un de r th e r ight arm . T h e whole of thi s

FIG . 734 .

FIG . 733 .

a n gul ar lin e should be away, as i t
'

1 8 n o t r equir ed ;
N ow exam in e Fig . 73 4 . H e r e th e outlin e of t h e le ads is t h e woodm an appe a rs t o be boun d up, in ste ad of be in g fr e e

still m or e var ied ; still they are far from be in g pe rfe ct ; they
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ST A B L E , C OWH O U SE A N D P IG G E B IE S

DR A IN A G E A N D VE N T IL A T ION .

HE drai nage of stable s, cowhouse s, pigge r ie s, and

o the r outbui ldings, such a s slaughte rhouse s, ke n n e ls,
&c .

,
is of far m ore impo r tan ce than i s ge n e ra lly suppose d .

Man y th in k tha t a n ythin g is good e n ough for a stable , but
I con te n d tha t th e stable dr a in s r equi r e a s much a tte n
tion as those be lon gin g to th e house . I have on th e pla n

,

Fi g . 3 94 , shown a system ofdr a in age
,
an d ha ve ve ry br iefly

re fe rre d to i t on page 1 7 1 . I have a lso r e fe rr e d t o stable
dra in age in t h e A r chi te ct’s Spe cifica tions, page 305 , a n d

have the r e spoke n of t h e dr ain a ge fr om stable s be in g caught
in ce sspools for m an ure this be in g so , w e have n ow on ly to
de a l wi th th e pla nn in g of t h e gutte rs, th e kin d of fittin gs,
ve n tilati on , and th e n e ce ssary wa te r supply . A ssum in g

b e ven til a te d

we e ks without em ptyin g . If
‘

a llowed t o pass r ight away
in to th e sewe r , the n work a spe r pla n , Fi g . 3 94 . N ow tur n
t o th e illustr a tion , Fig . 739 , which shows t h e stable as fi t t t d
by t h e St . P a n cr a s Ir on Com pa n y (in fa ct they ca n suppl y
any of th e fittin gs shown in this m y work on Stables, C ow

Fm . 739.

tha t th e dra inage is t o be coll ecte d in to ce sspools, the n
.

as I have r e fer re d to on pages 1 3 6 a n d 3 23 , un de r th e
headi n g “ Un der groun d Tanks ”

; ofcourse this would b e
a ce sspool . T h e dr ai ns a re m ade to run in to thi s ce sspoo l
ust as though i t dra in ed in to a sewe r . T h e ve n ti la tion

ai r in le t is take n in to th e crown of th e c e sspool
,
and

th e air made to pass th roug h th e w hd e lin e ofdra in a g e ; or

house s
,
P igge rie s, a lso t h e dr a in s wi th a cha nn e l A ,

ill ustra te s th e tr ap , Fi gs . 740and 74 1 , as suppli e d
by th e St . P an cr as Ir on Foun dry Com pan y . T h e tr appi n g
of stable dra in s requi r e s your pa rti cular a tte n t ion ,

in a s

much as i t is n o t e ve ry tr ap whi ch will answe r for stable
purpose s ; th e tr ap m ust be of str ong m ake , e a sy t o flush
out , ea sy to g e t a t , an d on e whi ch will n ot all ow th e hor se
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dun g n or str aw t o pass in to th e dr a ins (be l l tr aps are ve ry
bad for thi s purpo se , se e do tted l in e s in trap, Fi g . and

la stly, whi ch is of gre at im por ta n ce , on e whi ch th e cove r
can n ot e asi ly be knocke d off by t h e horse s’ hoofs

,
a n d on e

whi ch will pre ve n t th e br e akin g of hor se s’ le gs should th e
top be a cc ide n ta lly le ft off. T h e stable tr ap

,
Fi g . 740, is

a n e le va tion of t h e stable tr ap pr e fe r to use . Fi g .

74 1 is a se ction of t h e sam e . b e is

FIG . 740. FIG . 741 .

a lipped
,

trap with th e trappin g wa te r in t h e bo ttom ,
an d

just above th e t op of t h e l ip the r e is a loose str a in e r fixe d
just be low t h e t op gr id . T h e use of this loose st r a in e r is

8 18

m ar es i t should be a t A, Fi g . 739, or a t th e foo t of th e
sta ll but for a ho rse it" should be about th e ce n tr e of th e
sta ll as shown a t B , in Fig . 742 , or as in th e plan of loose
box , Fig . 743 , with th e ' pa vem e n t fal l in g towards th e
c e n tr e . Som e tim e s i t will be “ be st t o fix th e tr aps n e ar t h e
sta ll posts, for he re they a r e out of th e w ay of th e hor se s’
hoofs . Fig . 747 will a n swe r for horse s or '

m a r e s
, a s in thi s

figur e th e con dui t ' gutte rs run up th e ce n tr e of t h e sta ll

FIG . 742. FIG . 743 .

You can n o t b e t oo pa rticul a r about t h e plan n in g of stable
dr a in s, a s hor se s a r e ve ry se n si tive to b ad dr a in a g e . I wil l ,
the r e fo r e , give you a pla n or t w o of stable dra in s wh ich I

t o t h e straw
, e t c .

,
ge ttin g in to th e bo ttom of t h e trust wi ll b e suffici e n t for explan a tion .

FIG . 744 .

t rap, and a lso t o pr even t th e anim a ls fr om ge tt in g the ir
l egs in to th e bottom of th e tr ap . Thi s tr ap is e asy t o
c le an out

,
a n d an swe r s i t s pur pose e xce e din gly we ll .

T h e n e xt thin g to be co n side r ed is t h e po sition for fixin g
t h e traps . Th i s de pe n ds upon th e ge n de r of an im a ls : for

L e t us assum e that w e have t o dr a in a four sta ll stable
and on e loo se box , such a s i s

'

sh ow n a t th e pla n ,
Fig . 744 .

H e r e w e have thr e e sta lls on on e side ,
o n e a t th e e n d

,

a n d a loose b ox in th e corn e r ; th e dr a in age fr om these
sta lls is con veyed by t h e gutte rs in to th e tr aps, t w o of
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whi ch ar e fixed a t th e e nd of th e
'

sta ll posts, a nd on e in the
ce n tre a t foot of t h e e nd sta ll, a n d on e in th e ce n tre of th e
loo se box . Such dr a in age answe rs for horse s or m ar e s .

The r e a r e va r ious kin ds of gutte r in g sui table for stable
work which are kn own as con dui t gutt e rs , &c . , such as ar e

show n a t th e en l a rg ed vi ews, Fig s . 745 , 746, &c . , a n d

wh ich m ay be se en we ll illustr a te d a n d fixed in Fig . 74 7 ,
and whi ch i s a ba rra ck stable of th e m ode rn type , sui table
for horse s o r m a r e s.

T h e n ext th in g whi ch w e have to con side r is t h e pave
m e n t, whi ch r equir e s ve ry pa r ticula r a tt e n tion , for if th e
pavem e n t be b ad t h e stable m ust ofn e ce ssity be a stinkin g
on e .

T h e pavem en t should be con structe d thoroughl y n on

absorben t, wa te r tight, e asy t o dr a in dry, a n d e asy t o
swe e p cle an , b e m ade ofdur able m ate r ial , a n d n o t sl ippe ry.

On e of th e be st kin d ofbr icks for stable pavin gpurpose s,
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up th e ce n tr e ; in fact, th is is a pe rfe ct piece of stable
drain age an d pavem e n t .

S ta ll Wa t e r Supply .

T h e n ext que stion i s th e wa te r supply to th e sta lls, e tc .

Eve ry we ll-a rra n ged stable h a s i t s wa te r tr ough wi th wa te r
la id on , wi th wa ste pipe a n d lug , for cle anin g out

,
as

shown on t h e le ft ha n d side 0 th e stal ls, Figs . 739, 742,

Th i s wa te r supply n e e d n o t be of a ny e labor a te de sign ,

a simple pipe a n d thr e e -w ay cock, wi th e n am e lled iron
w a te r tr ough, such a s is shown a t Fi g . 755, be ing a l l tha t

Fm .

i s n ece ssary ; t h e waste ipe can be a rr anged
in to t h e hea d of e

’

g q , as shown a t Fig . 756,
whi ch will te n d to ke ep t h e gutte r cle a r ed. In fact

, i t is a
good pla n to l ay on a wa te r supply t o flush out the se g utte rs . Such I did to som e stablin g som e twe n ty ye ars a g o ,
a ndwhi ch gi ve s g re a t sa tisfa cti on . Fro . 756.
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when i t com e s in h o t , e t c . When th e tr ough is suppli ed
w ithout a tte n t ion , vi z . : w i th fe e d ciste rn , i t ofte n ge ts
n e gle cted by n ot be in g r e gula r ly cle a n ed out , whi ch is of
gre a t im por tan ce .

Wa t e r Supply t o St a b le s G e n e ra lly.

Thi s r equir e s som e litt le a tte n ti on . In lar ge stable s the r e
should be a con stan t wa te r supply la id on , but t h e cocks
should be fixed out of th e w ay of t h e hor se s, a n d is be st
fi xed in a n i che lin ed with 7lb . l e d, as shown a t Fi g .

757 , wi th th e sin k
gr a tin g di she d down .

T h e le ad i s brought
roun d th e fron t

,
an d

worke d ove r th e

be ads, whe r e i t is

fix e d w i th l e a d
he aded n ails . Som e

tim e s thi s sin k is

suppli ed with on ly
cold wa te r , a t o th e r
tim e s i t h a s h ot (se e
Figs . 760, 761 762 ,

an d cold wa te r
supply, whilst a t

othe r tim e s a n e xtr a
co ck is pro vided for
a hose , wi th brush ,
Fig . 758, for wash
in g th e horse s’ le gs,

Fm . 757, e t c . ,
which a lso te n ds

to ke ep th e gutters flushed out .
T h e ciste rn m ust be plac ed ove r a le ad Sa fe , or o therwise

fix ed, so tha t i t wi ll be quite im possible to ove rfi ow upon
t h e hor se s—w ry impor ta n t .

T h e co a ch house wa te r supply should be som ewha t
sim ila r t o tha t shown a t Fig . 757 , e xceptin g th e h ot wa te r
cock

,
but t h e coach house cock should have “

a screw for a

un ion ,
or be tte r , fitted upon a n e xtra co ck the n t h e coach

m an ca n dr aw a pa il of wa te r wi th t h e on e cock, for
douchin g purpose s, wh ilst th e o the r is e n gage d wi th th e

Fro . 758 .

0

tubin g a n d se lf-supplyin g ca rr iage brush, a s shown
a t Fi g . 758 . Thi s brush h a s a hollow ba ck, a n d i s pe r
for a t ed, to a llow t h e wa te r t o je t out a s shown ; A i s a

rubbe r tube whi ch is con n e cte d on t o th e wa te r supply .

C a r r ia g e Wa s h ing Ta ble .

T h e car ri age table is simply a squa r e paved floor , with
hard, sm oo th floor , such as br icks se t w i th cem e n t

,
e tc . ,

the r e should b e a fa ll e ach w ay towards th e gully tr ap,
which shoul d be fixed in
th e ce n tr e of: th e table ,
a s shown a t 7, Fig . 3 94 .

T h e gr a ti n g shoul d be
a t le a st t e n or e leve n
in che s squa re

,
a nd of

stron g m ake ; Fig . 759

r epr e se n ts on e sui table
for thi s pur pose

,
be in g

hin ged a t A for cle an
Fm . 759. in g out t h e tr ap .

3 17

Ho t Wa t e r Supply
'

t o St a b l in g .

Of course the re are m a n y m e thods of supplyin g h ot
wa te r for stabl in g. Som e tim e s fr om th e bo ile r ofth e house ,

Fro . 760.

othe r tim es from th e harn e ss r oom bo ile r , an d a t othe r tim e s

from an in depen de n t in stan tan e ous he a tin g he a ted

oil or g a s, sim ila r to tha t shown in Ewart Son
’
s

pa te n t C ali fon t. Fig . 760is a n e le va tion ; Fi g . 761 is an
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VEN TIL A T ION .

e l ev ati on showin g par t of th e oute r ca sin g off; and Fig .

762 is a se cti on a l e le va tion .

0

For stable purpose s the se boiler s are exce edi n gly use ful ,
as th e co achm a n is ofte n r equir in g sm a ll qua n ti ti e s of
wa te r a t a m inute ’

s n oti ce for m a kin g br an m ashe s a nd

such

Fro . 762. t .

bo ile r .

T h e cold wa te r fir st fa lls (from an y con ve n i en t tap) in to
t h e basin A , a n d ove rflows in to th e oute r j acke t or cham be r
B B . A s soon as thi s cham be r is full

,
a nd th e wa te r runs

ove r th e in n e r r in g, it flows in to t h e top tr ay 0which is
ma rked 4 in th e In te r ior Ele va ti on

, Fig . 7 (also se e trays

B y m e ans of thi s

r oun d th e basin A
out a t t h e spout
r e adi ly obta in ed, you can wi th advan tage .

ke ttle .

St e a m Ke t t le s .

T h e foll ow in g di agram illustra te s B ail ey’s

T h e in le t a t t h e top all ows ste am t o e n ter ; thi s, sur

roun di n g th e co il pipe , bo il s t h e wa te r which i t co n ta in s ;
th e wa te r passe s thr ough th e h ot pipe a t i ts full pre ssur e ,
a n d is made to any tempe ra tur e , which ca n be re gula te d by

C le a n h o t wa te r can thus be re adi ly obta in e d, as the
wa te r touche s n o thin g but th e . cle an coppe r pipe .

'

Ha
'

c
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in such a [m an n e r tha t i t wil l ea sily be kept dry. There
should b e a wa te r tr ough prope r ly supph ed with wa te rfr om a fe ed ciste rn , an d th e trough suppl i ed w i th sw m g
lids , a s shown a t th e le ft ha n d side of Fi g . 764, for pre

ven ting th e an im a ls fe edi n g whe n t h e troughs

FIG . 764 .

suppli ed food . The r e is on e im portan t thin g about a
pig’

s cot , i t should be dry a nd wa rm , a s, howe ve r m uch
they m ay lik e to wal low in th e m ud, the r e is n o que stion
but w ha t they lik e a cle an , wa rm , an d dry bed,

a n d in

win te r tim e th e swin e will thr ive be tte r if such be give n .

Sla ug h t e r House Dra in a g e .

In e ve ry slaughte rhouse th e blood is caught in sunken
po ts, such for instan ce , as in to a la rge iron bo ile r , or in to a

c esspool, whe r e i t ca n be e a sily ladled out . . T h e m e thod
ofpavi n g is with aspha lte or fla g -sto n e se t in cem en t, w ith
good fa ll towards t h e dr a in . T h e gully tr ap an d t h e
dr a in age is sim ila r t o tha t of th e ca rr i age washin g table
wi th th e usua l bullock-holdi n g r in g an d post fixed a t a con
ve n i en t spo t. The r e should al so be a good supply of w a te r
n e ar

,
in orde r tha t th e floor m ay be r e adily swille d down .

Whe r e th e guts a r e to b e cle a n ed
,
viz . : such as ca lve s’ or

pigs’ , the r e should a lso b e a la rge sink in a light pa r t of
t h e bui ldin g, also r in s in g tr ays wi th la rge fixed dom ed
stra in e r s, havin g §in . hole s ; a roun d w ay stop cock, fixed
upon th e waste pipe s, is by fa r be tte r than t h e o rdin ary
washe rs a n d plugs , be cause th e wa she r an d plugs n e c e ssi

ta te th e stra in e rs be in g t o o sm a ll
, and whi ch should n o t

be of le ss diam e te r tha n 6in . T h e wa ste pipe s fr om these
si nks and tr ays should run in to th e gully tr ap .

. St a ble a n d C o w -h ouse Ve nt ila t io n .

Ven ti la tion is a sub '

e e t whi ch of la te th e plum be r h a s
h ad

.

to de a l wi th . e r e is on ly on e sim ple r in cipl e t o a t
a ll tim e s ke e p i n view,

v iz . , t h e oxida ti on of the vi ti a ted ai r
,

w h i ch i s be st don e by th e fr e e cir cula ti on of th e a ir fr om
e xte rna l t o th e in te rn al a tm osphe r e . R em em be r tha t wa rm
a i r , li ke h ot wa te r , a lways asce n ds with o r wi thout pipe s

,
a nd if thi s is t h e case th e whole se cr e t of ve n tila tion li e s
in a nutshe ll . P r ovide suffici e n t size pipe s to br in g fr e sh
a ir to th e plac e , a n d sufficie n tly la rge t o car ry th e viti a te d
a i r away, but much will de pe nd upon th e he a t wi thin your

br e adth a n d he ight .
It shoul d b e di stin ctly rem embe red , tha t you cann ot

ve n tila te a buildin g sim ply by sti cki n g a pipe in th e wall,
or ce ilin g, without br in gin g fresh a ir fr om th e exte r n a l
pa r ts, which r e qui r e s m ore a tt e n ti on than you a t first m ay
im a gin e . Fir st t h e fr e sh a ir m ust be pur e and good, a nd
be br ought in to t h e buildin g in such a m a n n e r tha t i t will
n o t cause un ple asan t dr aughts . T h e place of e n tr an ce
m ust be car e fully se le cte d, and th e a ir prope r ly di str ibuted,
a n d ifpossible in such a m a n n e r tha t i t wi ll flow a l l ove r
t h e buildin g; a n d, a s shown by t h e a r rows on th e r ight
ha n d side ofFig . 3 44 , whi ch illustr a te s t h e fr e sh a ir in le ts
com in g up th r ough th e tube s fr om th e e xte rn a l a ir . For

stable pur pose s th e fr e sh a i r is ofte n br ought in thr ough
pipe s a s shown a t G , Fig . 765 , whe n i t pa sse s up thr ough
th e sta ll post a s shown a t J ; a t ot he r tim e s i t is b roug

l

t

i
t

through a n Ope n i n g a t th e hea d of th e sta ll
,
as shown a t

a l so a t Figs. 753 , 754 , al so on th e r ight han d side , in
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th e cow shed Fig . 763 , and a lso in man y oth er ways. N .B .

T h e the ory is to ha ve th e fr e sh a ir to e n ter a t th e bott om
stable &c .,

DR A IN

765, &c . There is on e thin g which you must
aga in st when de a lin g wi th these fre sh
fix them to br in g in th e cold a ir t o gi ve dr au h ts

,

or to blow upon a ny par t of th e ca tt le . My pra ct i ex

pe r i e n ce te aches m e tha t fo r stable a n d cowhouse work
,

Fro 766

fresh a ir in l e ts ar e be st pla ce d as shown in th e en gravin gs,
havin g Sher idan ’

s pr in ciple ve n tila tors a s shown a t Fig .

766, an d whi ch is so a r ra n ged for e a sy ope n in g t o adm i t
fr e sh a ir , an d for pre ve n tin g i ts direct de sce n t. These
ven ti la tors can be adjus ted wi th a r eg ul a to r as shown

821

a t C , Fig . 767 , and are usua lly fixed as shown in th e wall
a t fi g . 766. T he y m ay a lso be h ad glazed a s shown a t

Fig . 767 . A t DOOR VEN T,
Fig . 766, m ay b e se e n a

circula r sli din g ve n ti la tor for fixin g on doors an d shutters.

Fro 767.

probably be able to fix an A r n e tt ’s e xhaust hin ged
t ven tila tor for a llowin g th e e scape of t h e he a te d

and foul a ir a s shown a t Fig . 768 . Som e tim e s the se e scape
ven tila tors ar e fix ed in to th e ch imn ey flue

,
a n d wi th ve ry

good r esults

Wa rm ing A lr be fore It e n t e rs B uildin g .

In
'

con clusion , I m ay sa tha t som e tim e s th e fr e sh ai r

is he a ted in pipe s, &c. , b e or e i t e n ter s th e buildin g in
te n ded t o ven til a te , a n d so a room m a y be kept wa rm
w i thout havi n g fir es or h o t wa te r pipe s in th e r oom i tse lf.
I ha ve don e som e of our C i ty of L ondon ch ur ch es on th is
plan , and wi th very g ood resul ts.

se le ctin g the se ven til a tors, se e tha t you g e t
Ba r g e e n ough (but n o t t oo lar ge ) for th e purpose of suppl
in g th e n e ce ssary quan tity of fr e sh a ir to t h e buildin g . t
is importan t tha t t h e hole s in th e e xte rn a l gra tin g, E, F,
Fig . 766, b e ofsuffici e n t size t o supply th e n e ce ssa ry quan ti ty
of fr e sh a ir . The re wi ll b e tim e s whe n you ca n n ot possibly
take th e vi ti a te d a ir through th e ce il in g or r oof par t of th e
house , as you did in Figs. 763 and 765 ; in such case s you



AR C HI T E C T S
’

SP E C IFIC A T ION S FOR SA N IT A R Y

P L U M B IN G W OR K .

T h e A uthor
'

may be consul t ed on a ny poin t conn ected w i th the se Specifica tions

N .B .

—I sha ll give se ve ral diffe re n t spe cifica tion s to sui t
th e diffe r e n t classe s of work whi ch you m ay have to de a l
wi th . For in sta n ce

,
in som e place s you wil l ha ve to

con te n d a ga in st t h e diffe re n t r e gula tions of th e wa te r com
pan i e s, such a s t h e fixing ofsui table wa te r fittin gs, vi z . waste
pr e ve n te rs

,
val ve s for close ts

,
thi ckn e sse s an d size s of le ad

pipe s, &c . T o -w i t
, som e wa te r com pan i e s will in sist upon

your fixin g a wa ste pr eve n te r ciste rn
,
such as i s shown a t

Figs . 599, 645 , 652 , 653 , &c .

,
to e a ch close t, whilst o the rs

wi ll be sa tisfied with a wa ste pr e ve n tin g va lve fixed in th e
ciste rn , as shown a t Figs . 6 1 1

,
6 12

,
626

,
628 , 640, 644 , &c . ;

othe rs will allow you t o fix a wa ste pre ve n tin g va lve , such
a s is shown a t Figs . 561, 560, 562, a n d 563 , un de r n e a th
t h e se a t, a n d othe r compan i e s wi ll a llow you t o do n e ar ly
a s you ple ase , pr ovidin g you give a prope r supply without
un due wa ste . The n a ga in

,
in t h e coun try, whe r e the r e a r e

n o wa te r com pan i e s, you m a y fix a n ordi n ary r oun d
,
sho e ,

o r spr in g va lve wi th t h e usua l se r vice box ar r a n gem e n t,
a s shown a t Fig . 597, or a t Fi gs . 592

,
565

,
or 566 ; or th e

close t m ay b e an pli e d with wa te r as you ple a se . If th e
ciste rn is som e tan ce away from th e close t, i t m ay b e
arra n ged by usin g a re gula tor close t ha vin g t h e va lve
a ttached, a s shown a t Fi s. 4 85

,
486

,
or as shown a t Figs.

545
,
550

,
553

, 560, &c . he se ar e
'

th e po in ts which should
be le ft t o th e judgm e n t of th e qua lifi ed plum be r ; a t le a st,
if i t is n o t so

, t h e archi te ct should comm un ica te w ith t h e
wa te r com pan y of tha t pa r ti cular di str ict, se e ln

'

n g in form a

tion a s foll ows : Do you r equir e waste pr e ve n tin g va lve s
fixe d in your di str ict of an d if so , sta te wha t
va lve s you do r equire or pr e fe r t o have use d ; a lso sta te
wha t size a n d substan ce pipe s ar e n e ce ssa ry (he r e sta te t h e
ar ticula r s of bui ldin g) . T h e sam e a lso appli e s t o th e
e stry or o the r author i tie s havin g t o do wi th t h e dr a in age

,

an d i t will a lways be foun d prude n t to comm un i ca te wi th
the se bodi e s for in struction be for e t h e spe cifica tion i s
dr awn , or provide sufficie n t m argin t o cove r up such
con tin ge n cie s. A s a rule , the se author i ti e s will se n d youpr i n te d forms or pa rticula rs

,
wh ich wi ll save trouble a nd

an n oyan ce whe n t h e work h as t o be passe d.

DR AIN A G E SP EC IFIC A T ION .

n e ce ssary fe e s for conn e ctin g drain wi th sewe r or for
repai ri n g pavem e n t, r oad work, &c .

Exc a v a t o r .

Dig a ll r equir ed tr en che s t o ro r d th s and t o r l
shore up th e side s

, as shown
p
on

p
g a g e

eIlGO or 16
p
1
, T

6

J
)?

Davi es
’ “Stan dard P r a cti ca l P lum bin g.

” Ifn ece ssar y, m ake
ar tifi ci a l bottom for dra in pipe s to re st upon , a n d as shown
a n dde scr ibed on page s 160a n d 161 in th e be fore n am ed work .

A fte r th e pi pe s a re la id a n d assed
,
fill in groun d an d l e t

t h e e a rth be we ll r amm ed dbw n , and make cd roads,pa ths , avin g , &c . an d car t a w a a ll an uous ea rth,&c . , an lea ve all cle an and tidy.

y p

Spe c ifi ca t io n o f Dr a in P ipe s a nd Fit t ings .

A l l th e dra in pipe s a nd fitt in gs t o be of th e best
salt glazed e ar the nwa r e , e ve n , sm ooth, and fr e e fr om
flaws or o the r im pe rfe ction s

,
a n d al l jun ction s t o be of th e

Y kin d, or of e a sy a n gle s, a n d
’

prope r a n d sui table ben ds
an d o the r fittin gs to be used throughout th e work.

P ipe L a ye r .

a lso se e Figs. 3 94 a n d 395) pipe s t o be la id wi th prope r
cem e n t, join ts prope r ly fa ce d on th e outside

,
a nd wiped

cle a n a n d flush on t h e in side pa rt
,
so a s to be sm ooth a n d

cle a n o r o the rwise fr e e from r ough surfa ce s ; th e whole of
t h e ope n pipe e n ds to have wood stoppe rs, so as t o

them close d dur in g th e tim e th e work is proce edin g .

M a in o r lnt e r c e pt e r Tr a ps (Se le c t io n of)
The se tr aps a r e ve ry num e rous an d requi r e your

par ti cular a tte n ti on in se lection . Fi g 380 is th e be st,
be in g in on e piece ; Fi g . 3 86 be in g sim ply th e sam e tr ap
wi th a l ip a t t h e in le t . Fig . 385 is a sim i la r tr ap, but
w i th th e in le t rounded a n d n e ar ly le ve l with th e outle t.
Fi g . 3 87 i s th e sam e kin d of tr ap, havin g a c le ar in g eye A
on i ts side .

'Fig . 3 88 is a tr ap sim il ar in a cti on to Fig .

3 80
,
but m uch shor te r fr om in le t t o outle t . Fi g 3 89 is

t h e o ld fashion ed siphon tr ap, which h as be e n large ly use d
fo r the se la st thir ty ye a r s, but i s n o t so good a form oftr ap
a s Fi g . 380

,
be cause in Fig . 3 80 the r e is a dr op for th ewa te r

8
fr om W to Y, a n d t h e hi ghe r thi s dr op i s t h e be tter .

as th e wa te r fa l lin g down thi s ca the tus kn ocks or stir s up
a n y sedim cn ta

g
m a tte r whi ch m ay l i e in t h e bo t tom of

th e t rap, Fi g . 3 8 1 , a l so K ,
Fi g . 3 84 , a lso A D, Fig .

3 90. Fi g 3 82 shows t h e tr ap Fi g . 3 87 fix ed in th e ma n

ho le w i t h
g
chan n e l br a n che s a t E G F R A ,

for in spe cti on
a n d cle a rin g purpose s but the se chan n e ls, if n o t proper ly
con structe d

, ar e a m ost fil thy a n d abom in able unm i ti ga te d
nuisan ce , for th e wa te r com in g down the se cha n n e ls, when
n ot prope r ly m a n ipula te d, s lashe s ove r th e uppe r sur face s
of t h e m a n -hole about G a n d R ; in fact, I m ay he r e
m e n tion tha t such w a s t h e case wi th this par ticul ar m an
hole whi ch w a s bui lt a s a m ode l for san i work a t t h e

sa n i ta ry house s, South Ke n sin gton He a l Exhibiti on ,

1 884 ; so tha t if th e m ode l is n o t pr ope rly con str ucte d i t
would on ly be na tura l for on e t o e xpe ct t o se e such e vi ls a t
o the r tim e s

,
an d for m y ar t I am to ta lly a t a loss to

un de rstan d w h such toys ave be en in troduce d, as the re
ca n n o t be an g be tte r than tha t shown in Figs. 3 96,
3 94

,
3 90a n d 3 84 , 3 83 a nd 3 8 1 . In fact

,
I un he si ta tin gly
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Ce sspo o ls a nd We l ls .

G ully o r S in k Tr a ps (Hin t s upo n ) .

Sculle ry S in k Wa st e s a nd Tr a ps .

la id down on page 1 3 3 in orde r tha t t h e waste pipe ca n be

thoroughly scoure d out by t h e a ction of th e wa ter , o the r
wise this pipe W ill be com e clogged w i th fa t .

Spe c ifi ca t io n fo r G ul ly Tr a ps .

away ; or inste ad of th e .

Spe ci fi ca t io n fo r 4m. L e a d S o il a nd Ve n t ila t in g
P ipe s .

P rovide and fi x a 4in . le ad so il pipe (he re n am e

pla ce ) to r e ce ive th e close ts, &c . , on floors, wi th
hooks, ta cks, or
t h e dra in p ipe s,

and m ake w i th P ortl an d c em e n t, as shown a t A B
,

l i g . 453 , avi e s’ “ Standa rd P ra ctica l P lum bin g,” and
carry e same to th e hi ghe st po in t of ro of t o a ct a s a n

SPEC IFIC A T ION S FOR S AN ITAR Y P L UM B IN G WORK .

as to e ffe ctua lly pre ve n t stin ks pa ssin g fr om
n to t h e house .

S e w e r Ve n t P ipe .

Spe c ifi ca t io n of S e w e r Ve n t ila t ing P ipe .

P r ovide a nd fix, wi th a ll n e ce ssary be n ds , se t -offs, ta cks,
e a rs, or o the r appropr ia te faste n in gs, a 4 ia . (he r e n am e lea d
or i ron ,

which you pre fe r , a s stipula ted in so il a n d ve n ti
la tin g ipe s’ spe c ifica tion ,

but if i ron pipe se e tha t the r e
be n o arp be nds t o ca tch th e ir on rust) pipe fr om sewe r
side of in te r c epte r tr ap, a n d car ry t h e sam e abo ve t h e

highe st po in t of t h e buildin g, an d a t l e a st 2oft . away
from a ny ope n in g window,

or o the r ope nin g, e spe cia lly



l u d n l fi vhilool lli
smfi fi n ll lobe iredll

sh i m mer .

SPEC IFIC AT ION S FOR SANIT AR Y P L UM B IN G WORK. 325

m . T h e join ts of t h e above
.

pipe s t o be m ade as usual town w a te r compani e s) suffi ciently la rge to ho ld t w o
In th e so il and ve n tila tin g pi pe s be fore m en tion ed ;

cove r th i s ve n t pipe wi th a dom e -shaped le ad str ai n e r .

Fre s h A ir In le t P ipe s t o Dr a in s .

Som e e n gin e e r s ar e ve ry ca r e le ss in t h e m a tt e r of th e

fr e sh air in le t pipe s to dr a in s th e simplyn th e dr a in
pipe up, as shown a t AIR SHA FT, Fig . 3 90, a nd le a ve i t
flush with th e groun d, ofte n m a ln

'

n g i t t o answe r th e purpose
of a sin k ; whe n such i s th e case th e hole s ar e li able to

Wa st e P ipe s (Hin t s o n ) .

In
pl
a ce s whe re practi cable a ll t h e waste pipe s shoul d be

brong t to discharge in to on e lo t of sta ck pipe , and heads
to re ce ive th e sam e from t h e diffe r e n t floors, a s shown a t

L G Q, Fi g . 4 74 N , Fi g . 4 72 , L , Fig . 3 54 , &c .

Such sta ck pipe s should be a lways m ade t o di sch ar 9

in to a gul ly tr ap, as shown a t A
,
Fig . 3 54

,
a nd a t G UL L

TR AP , Fig . 4 72 , but n o t upon o r ove r t h e grid, as i t is
apt to splash about an d m ake th e place dir ty.

S pe c ifi ca t io n fo r Wa st e P ipe s .

P rovide an d fix (he re n am e th e place s) a 2ia . le ad waste
pipe w ith wa ll-hooks a nd a l l n e ce ssary ta cks or e ar s, wi th
7lb . le ad he ads a t suitable place s t o r e ce ive t h e wa ste pipe s,
from (he r e sta te whe re ve r i t is for ) ba th, wa sh-ba sin , sin k,
&c . , a s shown a t Figs . 4 73 , 4 74 , an d 4 72 , a nd 3 54 , P . J .

Davi es’ Stan da rd P ra cti ca l P lum bin g.

”

N .B .
—Ifur in als or housem a ids’ slop -sinks a r e to be fix e d,

spe cify tha t t h e la tte r shal l ha ve a n on -siph on abl e tr ap ,
a nd th e waste s m ust be bran ched in to th e soil pipe , or to be
take n down in de pe n den tly of t h e o the r waste pipe s, for
whe n ur in e is thr own down the se sin ks i t cause s them to

stin k equa l t o a so il pipe ; in fact , t h e housema id’
s sin k pipe

and a lso uri n a l waste pipe s should be tr e a ted t h e sam e as

you would a so il pipe (se e SIN K 16 , 14 , 3 6 , 3 5, Fig .

an d n e ve r a llowed to empty in to t h e sam e pipe s as t h e

l ava tory basin s, ba th waste s, dri p sinks, ove rflows an d such
like .

Spe c ifi ca t io n of Fr e sh A i r In le t P ipe s .

P rovide and fi x whe re dir e cte d a 4in . fr e sh a ir in le t pipe ,
w i th bosse d ove r t op an d sufficie n t in pe rfor a te d hole s , as
shown a t 34 , Fig . 3 96 , Da vi e s’ P ra ctica l P lum bin g,” a nd

rcpe r l y fix this pipe wi th ea rs, an d m ake good wi th
Por tlan d cem e n t t o dr a in pipe .

N .B .
—W ith this fr e sh ai r in le t pipe i t m ay be foun d

n cossa t o carry i t to t h e t op of t h e roof, a nd whe n
such is t e case ke e p i t a t le ast 10ft . lowe r than th e e xhaust
or outle t pipe .

C ist e r n s (Hin t s o n ) .

C iste rns for close t work, e spe cia lly in dist ricts whe re th e
wa te r doe s n o t act upon th e m a te r ia ls, wil l be be st m ade of
lead . Th e y should be m ade in size (if suppli ed by th e

days’ wa te r supply for wha te ve r they a re in te nded t o
supply . T h e r e a son fo r m aki n g them t o thi s size is to
a llow for th e tim e when th e com pan y’

s m ain s o r other
pa r t of th e works a re out of orde r , and e spe ci a lly in th e
w in te r se ason .

’

Se e C iste rn s.

Spe c ifi ca t io n fo r C ist e rn s .

B a t h Supplie s .

It is usual to supply th e cold wa te r to ba ths w i th l in .

pipe s an d l in . cocks, but when the re is a stron g he ad , say
ove r 25ft .

,
a in . ipe m ay b e employe d . A ful l-w ay

stop-cock sh oa l be ed upon this pipe (se e N .B . above ) .

P rovi de a nd fix ( h e re n am e your wood) lead ciste rn a t
—wi th 61b . le ad side s a nd 7l b . lead bottom, w i th

pi
ope rly wipe d so lde red a n gle s. (He re , if th e solde r is
e ly t o b e a cted u n by th e wa te r

,
spec ify w i th burn t

join ts, a s shown a tFipg .

P r o vide and fix wi th prope rly solder ed join t 8 . “in .

ove rflow pipe t o th e above ciste rn s, a nd carry sam e t o

disch a rge in to th e ope n a ir , o r whe r e m ay be di r e cte d .

'

P r ovide and fix a washe r a n d plug wi th wa ste pipe
di shed down and prope rly so lde re d in to th e bo ttom of t h e
ciste r n ,

for cle an in g out purpose s, a n d c t h e waste pipe
t o discharge ove r t h e n e a re st appropr i a te p a ce .

P r o vide a nd lay on from com pa n y’
s m a in ,

wi th sui table
fe r rule a n d stopcock, a comm un i ca ti on or m a in pipe (he r e
n am e th e siz e pipe ; if th e wa te r is on con sta n tly

, a

am in . or if for a lon g len gth ofpipe , sa y 1 50fe e t, then
a fi n . pipe un de r a fa ir pr e ssur e will supply a lm ost a ny
size ta n k sui table for close t work) of sui table substan ce ,
a ccordin g to . t h e wa te r com pany’

s rule s an d r e gul a tion s,
wi th scr ew boss , coppe r ba ll, a n d of e qua l size t o m ain
pipe , U nde rh ay

’
s pa tte rn , be st m ake e qui libr ium ba ll

va lve , pr ope r ly fixed wi th wa ll hooks
,
a n d wiped join ts

thr oughout .
In o the r words, this m a in pipe m ay be de scribe d a s

fo llows, which wi ll a n swe r for a l l th e wa te r com pan i e s
about L on don , and t o fill a lm ost a ny cist e rn unde r constan t
supply, and i t is good e n ough for any wa te r company in
En gla n d
P rovide a nd fix a &ia . N o . 4 5 le ad pipe

,
with fe rrule , to

sui t t h e wa te r compan y
,
wi th scr ew down R o the rh am

pa tte rn stout bra ss stop-co ck, wi th i“ U nde rh ay
’
s be st

scr ew bo ss coppe r ball equi libr ium ba ll va lve .

Should ou have an doubt as t o th e br a ss work
, you

can spe c i y tha t a ll t e bra ss work sha ll be ar t he stam p
of th e N e w R ive r Compan y, which wi ll the n b e a

guaran te e for i ts qua li ty, the y stam pin g i t afte r te stin g a t
the ir works .

Wi th regard t o t h e draw-OE a nd othe r pipe s about t h e
pr em ise s

,
they must be put in with stopcocks, and size s

acco rdin g t o discr e tion .

The re i s a table on page 36 whi ch will give th e we ights
for th e di ffe r e n t he ads of wa te r , but t h e size s m ust b e le ft
t o your judgm e n t, whi ch t h e follow in g m ay rh aps assist
For dr aw-offs t o a ll sin ks wi th a he ad 0 wa te r fr om 7
to 3oft . , a gin . pipe an d gin . co ck wi ll suffice for ordin a ry
work . B ut for he ads ofwa te r be low 7ft . , a n in ch pipe a n d
in ch cock should be use d . For he ads of wa te r above 3oft . ,
a gin . pipe a n d i in . cock wi ll a nswe r . A ll br a ss work
should b e scr ew boss cocks, or valves w i th wiped solde r e d
’

oin ts .J
N .B . f

—T h e above len gt hs ofpipe s should b e e n large d on e
size should th e am oun t of horizon ta l or in clin e d pipe
e xce e d tha t of th e ve r tica l of th e lowe st give n figur es . For
siz e s of lead pipe , se e Table of L e n g ths, e tc . ,

page 36.
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Wa s h B a s ins .

The se a r e usua lly suppli ed wi th §in . 1

low pre ssur e pe rhaps gin . would be m ore

Wa st e P ipes .

A l l sinks should ha ve a t le ast l i in . le ad
.

wa ste pipe s
wi th le ad tr aps be low sinks, a ndwi th prope r si z ed gr a ti n gs
as la id down on page 1 3 3 .

Hou
'

se m a ids
' ‘

S in ks .

Housem a ids’ sinks , as show n a t 16, Fi g . 3 39, shoul d ha ve
t h e wa ste pipe a n d tr ap as the r e shown , th e t op of whi ch
should be cove red with 61b . le ad .

B utle ’

r s
'

P a n t ry S in ks

Shoul d be lin ed with 7lb . le ad wi th 81b . bo ttoms, sim ilar
to a n

’

o rdin a ry le ad ciste r n , whi ch se e . Se e tha t th e washe r
a nd plug is large e n ough use a 2%in . Se e n ext volum e .

L a v a to ry B a s in Wa st e s

Should be l in . pipe s a n d prope r ly tr appe d ; th e ove rflow
pipe s should be taken away

.

sepa r a te ly, a nd n o t

in to th e waste pipe (a s if br a n ched in i t spoils th e dr aft
of th e wa ste pipe , a nd also cause s i t to m ake a

n oise whe n emptyin g) .

Shoul d b e n o t la rge r than th e outle t va lve , so tha t th e
pipe m ay be pr ope r ly fil led t o cause a dr a ft . l in .

wi th 10or 12ft . fa ll will a n swe r for ba th waste s
,
but

fa ll be le ss a l i in . le ad pipe sh ould be used . T h e ove r
flow pipe must be take n down in de pe n de n tly o the r
m us t n o t be bra n che d in to t h e ba th waste .

B aths a nd lava tory basin s w i ll be fully tr e a ted
t h e n ext volum e ; a lso wa te r supply.

Spe c ifi c a t io n o f Clo se t Sa fe s .

P r ovide an d fix a 51b . she e t le ad sa fe , 4ft . lon g, l i t . 9in .

w i de , a nd 6in . dee p
,
or if th e ope ni n g is le ss to such size s

as wi ll sui t t h e close t, wi th pr ope r l bossed or w i pe d up
a n gle s, a n d solde r th e sam e to t h e inle t of tr ap or so il pipe .

P r ovide a n d fix a 25m. ove rflow pipe , pr ope r ly dishe d
a nd solde r e d to t h e sa fe ,

'

a s shown a t D R
, Fig . 4 8 1 ,

P . J . Davi es’ Sta n da rd P r a cti ca l P lum bin g
,

”
th e outle t of

th e ove rflow pipe to be ca r ri ed t o t h e m ost sui table posi tion
,

a nd m ade t o discharge in to t h e ope n a ir
, or ove r a r a in

wa te r he ad, but n o t to be fixed in a n y w ay wher e i t can

possibly be com e a nuisan ce by t h e win d blowin g t h e wa te r
on th e wall s

,
e t c .

P r ovide a n d fix upon t h e outle t e n d ofthi s ove rflow pipe
a coppe r flap, a s shown in th e above wo rk

,
a t Bi g . 4 83 ,

prope rly but lightly hin ge d, so a s when n o t in use to b e
closed, in o rde r to e xclude win d.

Spe c ifi c a t io n o f Clo s e t s (Hin t s upo n .)
This is a po in t whi ch wi ll r equir e your par ti cular

a tte n ti on , in a smuch a s on e close t appa r a tus is use ful a nd
good for on e pla ce , whilst a n o the r appa ra tus for t h e sam e

pla ce would be to ta lly use le ss . A s a ge n e r a l rule
,
i t is

adm i tt ed on a ll side s, a n d I a lso say, tha t th e va lve

li ke a ll othe rs in t h e plum bin g tr ade
,
ther e is a gre a t va ri e ty

ofmake r s, an d i t is t o thi s po in t which I n ow cla im yourpar ti cular atte n tion , for i t is n o t of t h e sl ighte st use for
you

o

to e cxfy a be st va lve close t un le ss you se e tha t you
g e t i t . or this pur po se you h ad be tte r e cify

tha t th e
close ts se le cte d sha ll be a r upon th e di sh .0 th e han dl e th e
make r ’

sn am e and addr e ss, ofwhom you m ay thi n k pr ope r
to spe ci fy . . Thi s is of th e gre a te st im r t an ce , for the r e
a re but ve ry fe w w h o can be truste d w i t h e m anufacture
of the se par ticula r ar ticle s ; in fact , the y are like wa tche s :

Judg in g Va lv e Clo s e t s .

fo r Va lve Clo se t s .

work, or suitable for roun d va lve s, sho e or spr in g va lve
work. (H e r e r e pea t spe cifica ti on for va lve close ts sui table
for workin g wi th waste pr eve n tin g ciste rns . )

Spe c ifi c a t io n of Va lve s suit a b le fo r s upplying
Va lv e Clo se t s fro m S e r v ic e B o xe s .

P r ovide a n d fix sui table waste pr even tin g or othe r va lve s
a n d ful l sized 7lb . le ad se rvice box (as shown a t Fig . 578,
Da vi e s’ in c iste r n above close t,
w i th a ll n e ce ssary cr anks , wir e s, ball le ve r s, a n d wi th
sui table siz ed pipe s acco rdin g t o th e sca le de lin e a te d on
a g e 227 i n th e a bove work, un de r th e he a din g ofP r oving
ose t Flushi n g'
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EXAM IN A T ION QU E ST ION S .

Wh at is g al en a ? A nsw er : T h e ore of l ead Where
is it foun d?—Ia almost e ve ry part of th e w orld.

N am e on e or tw o ofth e oxi des
N am e a fe w of th e sa lts of lead
Wha t kin d of le ad is gen e ral ly admitted to be the

N am e on e o r tw o of th e othe r m e ta ls which are

De scr ibe P a ttin son ’
8 proce ss of e xtractin g si lve r from

le ad. (Se e th e quest ion on affin ity ofsilve r for lead. )
Descr ibe th e proce ss ofobta in in g le ad from t h e ore

Affi n it y of L e a d fo r T in .

C an you expla in why i t is tha t solde r m ade of 1 of

le ad, and 1 7} of fi n m e lts a t whe n i t is lm ow n

tha t le ad m e lts a t 612° and t in a t

Why doe s n o t si lve r in m olte n le ad a t 650° r ema in

solid, an d floa t upon th e sur face of t h e le ad? Is i t

on accoun t of t h e afi ini of th e silve r for le ad
whi ch i s cle ar ly shown by 9 follo w in g e xpe r im e n t .

Me lt som e le a d to a n d a lso he a t a sti ck of
silve r

,
say fi n . in thi ckn e ss, to n ow plun ge t h e

sti ck of silver in to th e m olten le ad and i t will dis
so lve , a lthough i t s ordin a ry m e ltin g po in t i s 1 ,
Is this par adoxical phen om e n on due to t h e affin i ty
whi ch on e m e ta l h as for th e othe r , or can you give
an othe r re ason ?

Wha t i s litharge ? How

.

i s it roduced?
How ca n litharge be couve in to r ed lead?
White le ad or ca rbon ate of le ad, describe th e chemica l

a cti on for i ts production
De scr ibe th e n a ture and prope r tie s oflead
De scr i be t h e chemi ca l prope r ti e s of lead ?
How would you te st wa te r for l e ad P
Wha t i s th e ge n e ra l chem ica l te st for l ead i>
Why do le ade n tr aps and pipe s corr ode whe n fix ed i n

con n e ction with m or tar , or dra in s and sewe rs with
out fre e ven ti la ti on ?
Wh a t are th e comm on e r flux es used with le adP
Wha t is th e cause of le ad tarn ish in g or oxidiz in g,

e spe cia lly w h e n b re a th ed upon ?
C an you r e adil con ve r t m e ta lli c le ad in to sulphide of
lea d ; if so, ow , and wha t i s i t l ike whe n

to ols foun d in good

Mandr e ls

0

C

O

0

0

o

0

0

" 0 c o o

Vice , T h e

O

0

0

O

o

0

o

0

Stocks and dies
G as to n gs
L ar ge scr ew wre n che s
P a tte rn s of al l sorts, such assash weig ht
tr ap, and se rvice box patter ns, e tc .

Shove ls .

Sie ve s

W in dow le ad

(pum a

. 0 '

andwe ights
R a in wa te r he ad m oul ds or blocks

H an d iron s

..P A G E

Tubin g
B re e chin g piece , &c .

In som e shops soft dr e sse rs and also a

tryin g plan e for shooti n g th e edge s of le ad, such
as for soil pipe s, e t c .

Stra ight e dge s a n d rods
De scr ibe t h e m e thod of tinnin g th e coppe r bit for
solde r ing lead , a lso h ow you woul d t in i t for

solde rin g zin c
Wha t ta pe r wouldyou gi ve t o a 4in . m andr e l, say l oft .
in len gth?
Wha t fa ll woul d oy u give to a ben ch for dr awin g soil
pipe , and which w a

y
g
'

l

sh oul d th e fa ll run ?
De scribe th e be st m e t 0d of m akin g han d dumm i es,
a lso for m aki n g long dumm i e s to be use d for pull in g
upbe n ds l 8in . lon g

g
on a l oft . len gth of soil pipe 25 ,

G ive a r ough dr awin g of a pum p hook 26

Wha t i s a plum be rs’ force pum p, and h ow i s i t use d ? 26

Wha t i s a force cup? 26

Wha t i s a comm on plun ge r for forcin g wa ter close ts,
and h ow woul d you use i t ? 26

Wha t i s t h e fla skfor le ad ca stin g, and h ow
'

i s i t w orked ? 29

De scr ibe th e m e thod of m akin g
8"
l e ad he aded n a ils 30

Descr ibe th e m e thod of m akin g win dow le ad 3 1

Describe a le ad cla ck m oul d for pum ps 3 2

How i s le ad pipe m a de on th e dr awben ch 3 3

De scr ibe on e o r tw o of th e old m e thods of m akin
le ad pipe s in m oulds used be fore th e in ve n tion
th e drawbe n ch or t h e pipe pr e ss



EXAMIN AT ION QUEST ION S.

De scribe
emp

1pe pre ss
How i s l p1pe e n case d wi th t in Sta te th e m e thod

of tinn in g i t , e xte rn ally an d in t e r n a lly.

Wha t i s a le n gth of l in . le ad pipe ?
Wha t is th e len gth of a co il of l in . gin ,

or l i n . le ad
1

w ife a len gth of 2in . le ad pipe
Wha t i s th e le n gth of a co il of 1§in . or 2in . le ad
G ive a rough ske tch of a lea d pipe pre ss
De scr ibe th e ope r a ti on of m i lli n g she e t le ad .

B riefly de scr ibe t h e proce sse s of pr e par in g tin ore ,

an d i t s m an ipula tion r e ady for th e t in m arke t
De scribe th e pr ope rti e s of t in
C a n you ha rde n le ad ? If so , h ow

Descr ibe h ow you would sepa ra te le ad from zin c
Descr ibe t h e pr oce ss of so lde r m akin g ,viz plum be r s’
a lso fi n e a nd blow pipe

How woul d you r e fi n e solde r P .

How would you cle a r zin c from solde r ?
Wha t i s t h e be st m e thod t o im prove burn t solder ?
Wha t 18 on e of th e cause s ofsolde r be com in g porous ?
Wha t is th e cause of so lde r be comin g r otte n
How would you brin g zin c up t o t h e sur face of your
m olte n so lde r ? Your so lde r la dle havin g be e n used
for m e ltin g zin c , h ow woul d you clea r th e zin c out

of t h e ladle —A n swe r : M ake t h e ladle red h o t ,
the n l e t i t co ol

,
a fte rwa rds put i t in to spiri ts of

sa lts to soak, the n m ake i t r ed h o t aga in , whe n i t

should be fr e e fr om zin c ; if no t , r e pe a t th e proce ss
De scr ibe th e m e thod of m akin g plum be r ’ s pa ste
Wh e n un loa di n g she e t lead a n d pla cin g i t aga in st a
wa ll

,
wh a t par ticul ar ca r e is r equir ed in o rde r to

faci lita te t h e work of cuttin g up t h e she e ts
De scr ibe by r ough dr awin gs th e m e thod of r em ovin g

she e ts, showin g t h e position of t h e han d spike
actin g a s a le ve r of t h e fir st a n d a lso of t h e se con d
orde r , a lso com poun d le ve r a ge

De scr ibe a lon g-han dle d cuttin g out lm ife , an d wha t
ca re is r e qui re d i n us i n g i t 4 7,
Wha t is t h e be st size for a cha lk lin e ? A nd wha t

ca re is r equi r e d whe n m aki n g m a rks for t h e cha lk
l in e on she e t le ad?
Wha t car e is r equire d i n se le cting pre ssed m ade so il

Why
?

is rope r ly
“

hand
.

made bur n t seam so il
be tte r 11 pre ssed, assum in g e ach cla ss to be

Wh a t sized she e t le ad is requir ed to m ake 4 in . so il
pipe ?

G i ve a ge om e tr ical m e thodofobta in in g t h e a n swe r to
th e above que stion
Wha t i s a le adflappe r ? .

Desci i be plan in g th e edges of
”

le ad for so il pips
De scr ibe tur n in g t h e le ad on a m an dr e l for so il pipe s
Wha t i s a be n ch block for so il pipe s
Descr ibe th e m e thod of m aki n g so il, ta r ni sh , or

smudge and sta te wha t is t h e be st ki n d of m a t e r ia ls
for the so il po t
Wha t a r e t h e m a in in ts to guard a ga in st be fo re and
afte r a pplyin g so

‘ tarn ish, or smudge ,
ou le ad 50,

Wha t i s a c iste rn hamm e r

Wh a t i s a gauge hook ? .

Wha t i s a spoon hook ?
Wh a t i s t h e ge n e r a l size for a ciste rn sha ve hook? .

How would you sha rpe n your sha ve hook
Wh a t is th e cause of r ive lle d sha vin g
De scr ibe a re sin b ox , al so give ske tch
Wha t i s t h e be st kin d of r e sin use d fo r le ad so lde r in g
Descr ibe h ow you would m ake so i l pipe with coppe r
bi t se am s

,
a l so wi th dr awn se ams . T h e fo llo w in g

44

44

44

45

3 29

L e a d B ur n ing .

0 cu un derst an d le ad burn in g If so
,
e xplain it s

van tage s ove r so lder work
G ive a rough dr awi n g of a le ad bur nin g m achin e ,
wi th a brie f de scr iption , just n ece ssary for i t s ex
plan a tion

How would you m an a ge to make a burnin g m achin e
if you h ad n o m e a n s of burn in g th e jo in ts ?
Wha t class of z in c would you r e quire for m aking
th e g as in th e o rdin a ry work of le ad bur ni ng ?
N OTIC E —C h em iea l ly pur e zin c is n o t so g ood as

t h e o rdin a ry b a r zin c, in fa ct t h e acid will ha ve
but li ttle effe ct upon ch em ica l ly pur e zin c .

Wha t a cid i s used for m aki n g th e g a s ?
Wh a t is t h e cause of t h e m achin e throwin g up?
Wh a t is th e m a chin e siphon ?
De scribe Da vi e s’ be llows for le ad burni ng
Wh a t i s t h e cla ss and size of th e tubin g for le ad
burn in g m achin e s
Wha t is t h e bre e chi n g pie ce an d cocks ? G ive

ske tch of thi s 58
,
69

Wha t i s m e a n t by th e m a chin e crysta llizin g up ?
How woul d you cle ar t h e crysta ls from th e m achin e
De scribe th e the ory of th e le ad burnin g m a chin e
How would you prepar e th e shee t le ad for a burn t
butte d join t
Wh a t is t h e lea d burne r ’s blow pipe and n ipple P
G ive a se ction and wr ite th e size of n ipple
n e ce ssa ry for burni n g 7lbs . lea d, t h e m achin e to be
constructe d a ccordin g to Fig . 59

,
P . J . Da vi e s’

“ P lum bin g
,

”
or say, .2ft 7in . high

Should th e blow pipe be he ld ove r t h e burn t par t of
th e se am , or be fore i t G ive ske tch ill ust r atin g
wha t you m e an

Wha t car e is n e ce ssa ry for you to take i n th e pre par
a ti on of lappe d jo in t burn in g ?

How would you in st ruct a le ar n e r t o practi ce le ad
burnin g ?

How woul d you prepar e th e le adfor upr i ht le a d
bur n in g, a n d whi ch w ay would you l ap e le ad
G ive ske tch to i llustr a te this la tte r par t of th e

que stion
De scr ibe t h e m e thod of prepa rin g a 4in . j

soil pipe fo r burnin g upr ight
Wh a t care is n e ce ssa ry for bur n in g jo in ts
De scr ibe th e m e thod of pre par in g br an ch join t for
bur n i n g . G ive se ction s

G ive m e thod of cuttin g out the le a d for lini n g a

ciste rn ,
an d say wha t care is requ red about th e

a ngle s
Do you kn ow an ythin g about chambe r work ? If so

,

say h ow you would comm e n ce t o lin e
and proce e d w i th th e e xpla n a ti on un ti l th cham be r
is com ple te d (e xceptin g th e pipe con n ecti ons)

Jo in t M a k in g .

What i s th e be st class of turnpi
n
for wipe d join ts , an

e a sy tape r or a sharp ta pe r
How woul d you tin an iron pipe
De scribe th e m akin g of a coppe r bit join t

59.

60
69
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so il pipe .

Wh y do e s the tin . ln join t wipin g run

.

to th e bo ttom
pa rt of th e jo in t ?

Describe th e m e thod of ove rca stin g jo in ts, andgive a
r e ason for

Whe r e would you be gin t o Wipe an upr ight join t
roun d t h e t op or bo ttom par t ?

How would you w i pe a 4in . jo in t whe n th e hand can
n o t be g o t behin d or be low i t ?

De scr ibe t h e m e thod of prepar in g an d m alu'

n g aii
unde rha n de d wiped jo in t
Wha t i s a n in te rn a l wipe d join t, a n d how i s it m ade ?
G ive a r e a son why wipe d jo in ts ar e pr e fe rr e d for

wa te r pipe work ge n e ra lly, str e n gth n o t to be

take n in to con side r a tion
Wh a t kin d of jo in t woul d you pr e fe r to use ona pipe
con ve yin g W

J
a t e r of a cha lybe a te cha r a cte r ?

De scr ibe t h e m e thod of m aki n g a rolle d jo in t
De scr ibe h ow a glazed jo in t i s m ade
How would you r oughl y te st t h e he a t of your solde r ?
De scr ibe th e m aki n g of

y
a br an ch jo in t

How would you proce ed to g e t up a good W ipin g he at
upo n he a vy le ad pipe for an un de rhan ded jo in t ? “

G ive a lon gitudin a l, a lso a cr oss se cti on of t h e bra n ch
join t, show i n g h ow th e e nd of th e bran ch pipe
should e n te r whe n fixed squar e to t h e m a in pipe ,
a n d a lso to illustr a te t h e shape of th e solde r whe n

How ca n a r oun d join t be m ad e pe rfe ctly true
,
a n d so

a s t o appe a r a n i ce pie ce “

of workm a n ship
,

Show h ow a bran ch join t should be fixed so tha t the
flow of wa te r , e tc , can pa ss a t a n e asy a ngle

De scr ibe a nd illustr a te a knuckle join t
\Vh azt i s a ta ft jo in t ?
Wha t 1s a fla n ge jo in t ? “

t a t i s a sta ge o r block join t
G ive dr awin gs of e ach of th e above .

1 .

'

uppose you have n o m e tal po t , ladle , or ir on s, a nd a
Wiped jo in t i s r equi r ed to be m ade

,
by wha t m e a n s

could t h e jo in t b e wiped to appe ar as th e ordi n a ry
plum b ( r

’

s wipe d jo in t ?
Il ow w ould you pa tch a bur st in an upr ight le ade n
pipe ?

Dcscxibe th e m e thod ofmaking a first cla ss puttyjo in t with r e d a n d whi te le ad
Ho w would you m ake r ed a n d whi te le ad putty ?
How would you so lde r a pa tch on a roof t h e solde r t o
sta n dfla t whe n fin ished

How would you m ake ki lle d spiri ts ?
How would you so lde r le ad an d i r on toge the r ?
Wh a t i s a thro a ted e lbow ?
De sc ribe t h e m e thod of m arkin g a n d cuttin g out
e lbow t o a r ight an gle ”

G ive a se ction a l dr awi n g sh ow
i
n

.

h ow t o pla ce
le ad a t t h e throa t of t h e e lbow

g
so tha t it will

Expla in t h e the ory of be n d m aki n g whe n th e pipe s

De scribe th e work of pul li n g up of a 4 ln . be n d
,
give

a se ction of th e be n d, and show th e dumm y a s you

T h e a n swe r s to th e a bove que stion s a re

side of th e solde r , or , if so , se e tha t i t is r e -so lde r ed.

Third, t h e coppe r b it m ade soil pipe be n d i s be st
m ade by cutt in g t h e pipe , as shown a t Fig . 1 7 1 .

How would you te st a go od m ade be n d

ads t o be proof aga in st
siphon age ? (Se e Fig . 279)

How would you m ake ha lf (0-tr aps, which shall be
proof a gain stm om e n ta ? (Se e Figs. 278 an d 207) 124

Str ike out ge om e trica lly a ha lf (0- tra p 1

De scr ibe h ow you would m ake a ha lf (l l -tr ap
.

i n two
104 , l
1 110, 1

De scr ibe th e m e thod of m akin g pr e sse d up be n ds
Dubo is solid pr e sse d (xi -tr aps have be e n use d in e xh ibi
ti on work a nd pa lm ed offa s ha n d be n t workm a n sh i p .

How would you pr ove Whe the r i t is a Dubo is tr ap
Wh a t a r e kn uckle be n ds ?
Wha t is t h e m e thod of m akin g se t offs with kn uckle
be n ds ? G ive a dr awin g of such se t off

Wh a t is a '

U -tr ap ?
Wha t is a ha lf (ii -tr ap
Wha t is a O -trap ?
How shoul d a O -tra p b e con structe d t o be e asy

How a r e soli d pr e sse d (D-tr aps m ade ?
Wha t i s a run n in g o r be lly tr ap ?
Dr aw a hun ch or ba g tr ap
De scri be a V -tr ap
De scribe why a prope rly con structed

,
e a sy cle an sin g

O -tr ap i s sui table for fixi n g be low va lve
(Se e Fig . 263 )

De scr ibe why t h e ha lf (D- tr ap (Fig . 205) is bad for
fixin g blow va lve close ts . (Se e Fig . 264 )

De scr ibe why t h e O -tr ap h a s be e n so m uch abused by
those n o t kn ow i ng th e pr ope r ti e s of thi s tr ap . (Se e
Figs . 24 5 a n d 23 7) 1 13

Str ike out a U -tr ap a cco rdin g t o P . J . Davi e s’ system
a n d give a de scription ,

showin g h ow you would
con struct thi s tr ap so tha t i t sha ll b e e a sy cle a n sin g

De scr ibe Da vi e s’ system fo r m akin g t h e sm a ll
O—tr ap (Se e Fig . 244)

De scr ibe a O -tr ap wi th top a n d be n d in on e pi e ce .
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ea r th an d

cove r ed up ?
How w ould

p

you te st for t h e soun dn e ss of a dra in
when first
Wha t is th e be st kin d ofdr ain pipe join tin gm a te r ia ls?
De scr ibe th e e ffe cts of wa lls on drain s whe n built
di r e ct upo n t h e pipe

Descr ibe h ow on woul d te st a dra in a n d soil pipe s ,
toge the r wi th th e ge n e ral fittin gs of an occupied
house
Wha t i s th e sm oke
Wha t i s th e peppe rm in t test a ndh ow isi t
H ow woul d you te st for a m a in tr ap
De scr ibe a n d m ake a dr aw i n g ofh ow you would forrii

a ll jun ction s or br a n che s for dr a in age purpose s
What cla ss of hoppe r basins would you pr e fe r t o fix
for a n ordin a ry se rva n ts’ W .C .

De scribe an d gi ve dr awin gs of som e yardgullie s
De scr ibe a sculle ry sin k waste pipe , gr a tin g an d tr ap
De scr ibe a n d give dr awin g of a fa t trap
How would you force a comm on W .C .

De scr ibe wha t i s a se cr e t ta ck fo r a r a in wa te r pipe “

De scribe th e m e thod offixin g ta cks on so il pipe . Say
h ow m a ny youwould put on a l oft . le n gth of pipe ,
a lso t h e size , an d wha t substa n ce m a te ria l you
would use for upri ght work .

G ive dr awin gs of or n am e n ta l tacks
Wha t a r e a str a ga ls ? How ar e they fixed
Wh a t i s a n astr aga l join t ?
De scr ibe h ow you woul d m ake good a 4in . le ad soil
pipe to a 6in . dra in pipe or be n d

De scr ibe h ow you woul d conn e ct a le ad soil pipe to
a n ir on pipe
Wh a t distan ce would you ke e p the ce n tr e of t h e dip
of a tr ap from th e ba ck br ick work to sui t a va lve
close t ? Size of close t 6ft . squa r e 190

,

Would you fix t h e ce n tr e of th e tr ap for a va lve close t
ce n tra l i n a 4ft . close t ?
Wha t di sta n ce would you fix the dipofa tr ap from
th e ba ck wa ll fo r a pa n close t

Describe an d illustr a te th e m e thod ofma rkin g out for
a tr ap an d so il pipe t o show t h e cuttin g lin e s, th e
outgo , a nd a lso for t h e be n d o r br a n ch in to th e
ve rti ca l so il pipe . T h e lin e s must b e for O -tr aps

,

also for ha lf (D-tr aps 192
,

Wha t class of trap would you fix i n a pla ce whe r e
ven tila tion could n ot b e obtain ed to pr eve n t th e b ad
e ffe ct of siphon i c a ction

B y di a grams a n d de scr iption show di scon n e ction of a

ba th waste an d ove rflow s , also waste of a la va tory
waste and ove rflow dischargin g in to or above a he ad ;
show h ow th e he ad down pipe should discha rge
i tse lf 195

,

How would you ve n ti la te a close t tr ap
“

(of any cla ss) ?
Show t w o m e thods 1 19
Show h ow t h e w a te r in a ciste rn m ay becom e con tam i
na t ed wi th foul a ir by th e bad ar ran gem e n ts of
wa ste pipe s
Wha t i s a dog -e ar ed sa fe ?
Wha t widthg would you m ak e a le ad sa fe for a

val ve close t, a n d Wha t size ove rflowpipe would youfix to t h e sam e (size of close t 6t t . by bi t . wide ) ?

Clo se t s .

Wha t i s th e be st m ea ns ofdistr ibutin g
t
h e wa te r ove r

th e sur face of close t basin s? .

Wha t is a Sharp’s pa tt e rn basin ?

Wh a t is a val ve close t G ive a ske tch of this class of

How would you te st a va lve close t ?
Wha t is a re gul a to r va lve close t?
Wha t is a se lf-closin g va lve close t
De scribe on e of J e nn in gs’ clo se ts
De scr ibe a pan close t, and give a se ctiona l ske tch of

N am e a fe w of th e pr in cipa l po in ts to ke ep in view
whe n fixin g wa te r close ts 226,
Wha t size pipe an d va lve woul d you use t o supply a

close t, th e ciste rn be in g 5ft . above t h e close t?
Wha t size pipe an d va lve would you use t o supply a

close t, t h e ciste r n be in g 8ft . above t h e close t ? A lso
sta te size of pipe s an d va lve s for supplyi n g close ts
ha vin g th e ciste rns th e followin g he ights above th e
floo r of th e close ts, viz : 7ft . , l 2ft . 20ft . 3oft . ,
40ft . , 6oft . , 70a , 80ft . , 90ft . ?

ta te wha t you woul d do if th e above len gths ofpipe s
we re in cr e a se d in le n gth by takin g t h e above le n gths
of pipe s hor iz on tal l y, n am e ly, th e ac tua l le n gths of
pipin g t o be doubled in e ach ca se

Wha t class of c lose t would you use for a

close t such a s is ge n e ra lly vi site d by
cla ss of t ap-ro om pe ople

De scr ibe a la tr in e , and give a ske tch
De scr ibe a publi c ur in al , and give a ske tch 204 207, 208,
Wha t is a cr ad le ur in a l?
Wha t is a lippe d ur in a l?
De scr ibe thr e e m ode s of flushin g ur in als
On e w i th wa ste pr e ve n te r ciste rn
On e wi th wa ste pre ve n te r cock or val ve
On e worked wi th tr e adle a r r a n gem en t
Wha t is th e ge n e ra l he ight for fi x in '

a urina l ?
De scr ibe a lava to ry and swin g ur in com bin ed
Wha t a r e t h e sa lts de po si ted in urin a ls fr om th e ur in e
How would on di sso lve th e sal ts or fur depo si te d on
th e side s 0?a ur in a l? 208

,

Wha t ar e t h e m ai n poin ts t o ke e p in vi ew whe n
se le ctin g stop-cocks for close t work?

De scr ibe a full w ay groun d- in plug stop cock
De scr ibe a groun d-in plug r oun d w ay stop cock
De scr ibe a plug squar e w ay st0p co ck
De scr ibe a double shut do w n scr ew down stop cock
De scr ibe a n ordin a ry scr ew down R othe rham pa tte rn

stop cock wi th stuffin g box a nd loose val ve
Wha t ar e th e a dvan tage s of t h e ordin a ry screw dow n

cook ove r th e ordin a ry gr oun d-in pa tte rn plug cock
for fixin g un de r hi gh pre ssur e
Wh a t ar e th e advan tage s of t h e ordin ary groun d-in
stop cock ove r th e ordin ary scr ewdown cock for low

Wpl
r e ssur e work?
a t is a di aphr a gm pa tte rn scr ew dow n s t op cock?

De scr ibe a ful l '

w ay screw down st0p cock a n d i ts

advan ta ge s un de r high pre ssur e work in sa n i tary
plum bin g
Wha t is a se lf closin g stop co ck?
Wha t is a stoo l cock?
Wh a t is a stoo l va lve ?
Wha t is a re gula tor close t va lve
De scr ibe som e close t va lve s havin gwa ter r e gula to rs t o
r e gula te th e de sce n t of th e va lve to gi ve a fte r
flush 2 14 , 215

Wh a t is a be llows r e gul a tor for close ts? 216

Wha t is an o il r e gula tor for close ts ? 216

De scr ibe a diaphr agm close t va lve a n d sta te wha t
po in t shoul d be guarded aga inst whe n se le c tin g
the se va lve s 2 17

Descr ibe a fe w of th e cause s for clo se t val ve s le akin g 218

How would you prove or te st t h e wa te r supply to a

close t ba sin ?
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De scri be

t h e se a t of a close t, fir st tha t kn own as t h e fa l lin
gpist on kind

Se cond
,
tha t known as th e di aph ra gm waste pre

Wha t is a before an d aft e r flush cl ose t valve waste
re ve n t e r 223

a t
'

i s m e an t by a wi r edclose t?
G ive a dr awin g an d de scr ipti on of a close t to work a

sprin g board an d spr in g va lve
G ive a drawin g of a side close t cr an k :
G ive a dr awin g of an upr ight close t cr an k
G ive a dr awin g of t w o cran ks w i re d as from th e le ve r
of a pan close t to th e back cr an k whi ch a ctua te s th e
ba ll le ve r workin g above

G ive a dr awing of tw o coppe r wir e lon g h nks lin ked
toge the r a s in th e usua l m a n n e r 1 84

Wha t i s a rod a nd slin g for a spr in g boa rd ?
Wha t is a ba ll le ve r , an d h ow is th e join t of th e

coppe r wir e be st m a de ?
Wha t m a te ri a ls would you use for hoppe r or se r van ts’
close t whe n fixed above a ce i lin g

,
i n orde r to m ake

th e

ould you fix a close tWi thout fixi n g a prope rly cori
struct ed tr ap be low i t If so

, why ?
De scr ibe a nd give drawin g a s t o h ow you would pre
par e a nd fix a so il pipe t o re ce ive a J e n n in gs ’

or

othe r close t, w i th tr ap an d close t in on e pi e ce ,
m e a sur em en t n ot t o be taken in to con side ra tion .

A lso , sta te a n d g ive se ction of th e close t on a se pa
ra te pie ce ofpape r 227,

How woul d you form a. we e pi n g pipe
.

from a close t
supply pi

y
to supply a close t sa fe tr ap

How w ould
p

zou cle an a close t basin whi ch i s fur r ed

Wha t i s th e m ain po in t t o ke e p i n vi ew whe n pro
v idin g th e flushi n g a rr an gem e n t of a close t?

G ive a de scription a n d an e le va tion of a le ad se rvice
box wi th roun d va lve a n d le ad pipe so lde r ed on

,
an d

a de scri ption of m akin g th e sam e

Mark out a pa tte rn sui table for m akin g th e above box
De scr ibe a nd give a drawin g of a r oun d se rvice box
an d h ow i t

'

i s m ade
Wh a t i s a we e pin g afte r flush se rvi ce box ? G ive a

drawing an d de scri pti on ,
a lso sta te h ow i t i s m ade

How would you di ssolve t h e fur or sa lts de po si te d in
th e pipe s a n d side s of uri n a ls

G ive a dr awin g an d de scri ption of a r oundval ve ;
sta te wha t it is use d for , an d Wha t par t fir st ge ts
out of orde r , and h ow t o put i t i n orde r

G ive a drawin g and de scr iption of a spr in g va lve , and
st a te wha t po in ts g e t out of orde r fir st, an d h ow to

put this in orde r . A lso sta te th e adva n tage s of this
va lve ove r t h e roun d va lve

G i ve a drawin g an d de scr iption of a shoe va lve .

Sta te wha t pa rt fir st ge ts out of orde r , and h ow to

. put i t ri ght whe n out of orde r
Sta te Wha t is th e adva n ta ge of th e shoe ove r and
above tha t of th e spri n g va lve , a n d a lso tha t of th e
roun d va lve
Wh a t i s your opin i on upon th e qua litie s of a spin dle
va lve Sta te wha t a r e th e sm a ll but im po rta n t
poin ts to look after when se l e ctin g an d fixin g them

833

G ive drawin gs of a shor t gr oun d in spin dle va lve ; a lso
of a lon g gr oun d in spindl e va lve scr ewed for ir on
pipe ; al so of on e for sla te or iron cister n s, al so of
on e w i th le a the r e d va lve wi th fly nut a n d un ion
Wha t is a ciste rn va lve we ll ?
De scri be a n d give a plan or se ction of a tw in se rvi ce
box , th e bo ttom ofw hi ch is to be so lder e d on to th e

G ive a r ough dr ewin of a fe w wa te r waste pr e

ve n ter s, som e on e in fe re n ti al cla ss, and som e

posi tive
How would you con ve rt an ordin a ry roun d va lve wi th
se rvi ce box arr a n gem en ts in to a wa te r wa ste pre
ve n te r ? You sha ll n o t use an ythi n g but solde r ,
le ad, on e extr a spin dl e va lve and coppe r Wir e . G ive
drawin g
Wha t size air pipe would you fix on a se rvice box th e
down pipe be in g l i in ?

Descr ibe P . J . Da vi e s’ subm e rged suction waste pre
ve n tin g va lve , comm on ly kn own as th e waste n ot
va lve m ade by J Tylor Sons

De scri be P . J . Da vi e s’ sucti on valve workin g upon
t h e pri n c iple of th e bo ’

s sucke r
e scri be P . J . Davi e s’ diaph r a gm an d pla te sucke r
va lve ; a lso Davies

’
dome a nd cappedsh aped sucker s an d

pla te s to an swe r a s waste pr e ve n tin g val ve s 241
e scr ibe som e sin gle a n d a fte r flush ciste rn va lve s 245

, 246
e scr ibe a close t va lve m ade to wo rk in con jun ction
with a siphon and se rvice box whe r eby you ca n n o t
g e t a le ss quan ti ty of wa te r than tha t con ta in ed
wi thin th e box a t e a ch ope ra ti on 23 8 , 247, 255
Wha t pre cauti on is n e ce ssa ry for you t o take whe n
fixin g th e down pipe to th e a rm of th e ba sin whe n
worked in con n e c tion wi th siphon a rr an gem e n ts 248
Wha t m e thod do you lw ow of t o flush out a close t
tr ap Wi thout th e wa te r havin g t o pass through th e
close t basin ? 24 7, 248

How woul d you ve n ti la te th e con ta in e r of a pa n
close t? 248, 250

De scr ibe an indi arubbe r con e for m akin g join ts t o
close t basin s, an d th e m ode of m akin g them good
t o t h e pipe a n d a rm of th e close t basin

De scribe an d give ske tch of a ciste rn we ll for fixin g
clo se t va lve s in

Show h ow you would fix a se rvi ce box in an ordi
le ad ciste rn w i th valve a ir pipe , ball le ve r , a nd
wir in g a ll com ple te

De scr ibe a com pound leve r ba ll va lve
e scri be a n autom a ti c flushin g tan k whi ch m ay be
worked on ce pe r we ek, or so on e r , a n d on e whi ch wi ll
sta rt of i tse lf whe n th e in le t wa te r is run n in g a t

th e sm a ll r a te of on e spo t pe r m in ute 253 , 254
De scr ibe a n d ill ustr a te a plun ge r and cylin de r wa ter
waste pre ve n ti n g val ve
Wha t is a siphon action waste pre ve n t in g va lve , t h e
va lve of whi ch is a ctua te d by P . J . Davi e s’ system
of suction or wa ste n o t pri n ciple s, an d a s m an u

fac tur ed by J . Tylor a n d Son s ? G ive a ske tch a n d
ge n e r a l de scr iption of sam e 255, 256

Wh a t is a sin gle a ction waste pr e ve n tin g ciste rn
,
th e

outle t va lve of whi ch is n o t se lf-closin g . De scr ibe
on e wi th im pe rfe ct ba ll va lve a rran gem e n t, a lso o n e

wi th sui table ba ll va lve
De scribe an d gi ve a ske tch of a double va lve waste
pr e ve n tin g ciste rn

. De scr ibe an d i llustr a te a double va lve afte r flush
cistern , v iz . , a ci st e r n whi ch will give on e flush
when th e wire is pull ed, and an o the r whe n i t is l e t
g o 26 1 , 262

De scri be a G ue st a n d C hr im e s
’

,doub l e wa ste pre ve n tin g
cistern s ; give se ction , pla n and e l e va ti on
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P A G E

How would you fix a wa ste r even t in g ci ste rn on having a j in . ma in pipe , and ha vin g a he a d of

bra cke ts, t h e close t be in g 0 y 5ft . 6in . in he ight ? wa te r l ooft . , t h e waste pipe to be fi x ed Wi thout fa ll ? 273
Would you fix i ts t op up aga in st ce iling ? If so

,
A re wa te r C om pan i e s compe l led to give a cons tan t

to Wha t advan tage , an d wha t wi ll be th e di s supply ofwa te r ; if so , un de r wha t con di ti on s ? 273 , 276,
advan tage 280
A nswe r : T h e ciste rn be in g kept up will gi ve

m ore for ce t o th e wa te r supply t o basin , which, for
so sm all a he ight, is im portan t. T h e di sadva n tage
is tha t th e ciste r n m ust b e take n down for re pa ir in g
t h e ba ll va lve s, &c . , whe n r e qui r ed .

Wha t is C omm on
’
s high pr e ssur e a ir cham be r waste

pre ven te r se rvice box a n d va lve ?
De scr ibe a n d give a ske tch of a waste pre ve n te r se rvice
box for fixin g in ciste r n s
Wha t is a plun ge r a n d siphon waste pr e ve n te r ? G ive
a ske tch a n d de scr iption
Wha t is a trough o r shoot waste pre ve n te r
Wha t is m e a n t by com poun d siphons ac tin g a s wa te

Wh y do e s lea d pipe be com e bagged whe n fixed upon
wa ll s ?

H ow woul d you fix a n d pr ote ct a h ot wa te r pipe if it
passed thr ough a ya rd , o r o the r e xpose d pla ce s ?

How would you pr o tect a pipe a ga in st fr o st ?
Wha t is m e a n t by a n a ir wa te r waste pre ve n te r ,

a nd autom a tic flushi n g tank ? (P . J . Davie s’
C a n t h e wa te r com pan y compe l a consum e r t o pro

De scr ibe wha t is a wa ste che ckin g box Wi thout val ve s
for wa ste pr e ve n tin g purpose s
Wha t is a m uffle for th e spout of a. ba ll cook or ba ll

Wha t a r e t h e rule s r e la tin g t o th e communi ca ti on
pipe se t forth in t h e Wa te r C om pa n i e s’ A ct of 1871
Wha t is m e a n t by a comm un ica tion pipe whe n
spe aki n g ofwa te r com pan i e s’ rule s
Wha t should a i in ” fin ,

l in . ,
l i in . le ad m a in pi

we igh pe r ya rd t o b e a ccordin g t o t h e M e tr opog
Wa te r A ct of 187 1 ?

Whe n fittin g n ew wate r pipe s t o a row of vill a s
,

‘

un de r th eWa te r A ct sma y youfit t h e comm un ica t ion
pipe to supply m o r e tha n on e house w ithout th e
sa n ction of t h e wa te r com pa ny ?

Wh a t is a scr e w fe rrule ?
Wha t m a te r ia l m ust t h e e xte rn a l pipe be for supply
in g wa te r un de r t h e M e tr opolisWa te r A ct of 187 1
Wha t depth would you l ay a le ad pipe in to t h e
groun d to b e out of t h e w ay offrost a n d to com ply
wi th th e rule s of t h e Wa te r A ct of 187 1 ?
Wha t is t h e be st ki n d of st0p cock for m a in pipe s
whe re t h e friction ofwa te r is t o be reduce d sa m uch
a s con ve n i e n t ? 2 10

,
2 1 1 , 2 12,

How would you a rr a n ge th e wa ste pipe of a c iste r n 271

t
a t c iste rn s a re a llowe d a ccordin g t o th e Wa te r A ct

0 187 1

Ho w would you a r r an e dr aw off 1 e s t o eu 1
sin ks ? Sta te size s of

8
pipe s a nd cl alhs

p
of cocks

pl
foi

he ads ofwa te r fr om 5ft . to 100ft . 27 1 , 3 25
Wha t cla ss of cocks m ay you use i n con n ection wi th

e

g
a n

§
1

7
p
g
st t o be in con fo rm i ty wi th t h e W a te r A ct

0 1 l
H ow would you supply a bo ile r , wa te r close t, o r

ur in a l with compa ni e s’ wa te r a ccordi n g to th e A c t
of

Ho w m ust a wa te r close t an d also a ur ina l be suppli ed
W 1 t h wa te r accordin g to t h e W a te r A ct of 18 7 1 Wha t a r e th e provisi on s of wa te r com pa n ie s for

Ho w a r e t h e waste pi pe s t o b e con structe d to ba ths , supplyin g cour ts a n d passage s wi th wa te r ?
a n d m ay you ha ve a n ove rflow pipe from a ba th M ay wa te r com pan i e s m ake provision s for r e gula ting
acco rd ing t o t h e W a te r A c t of 18 7 1 ? the ir wa te r supply if so

,
un de r wha t r e gula tion s 283

C an you acco rdin g to th e W a ter A ct of 187 1 a lte r How a r e wa te r com pan ie s’ rule s m ade la w 283
w a te r fi t t i n g s without givi n g th e wa te r com pan y Whe n th e wa te r fittin gs ar e n o t in a ccordan ce wi th
n oti ce the r e o f ? wa te r com pan i e s ’

rule s, can th e sai d fittin gs b e
Wha t 8 12 9 ove rflow pipe would you fix t o a ciste rn ca lled a nuisa n ce , and ow n er be m ade to a l te r sam e ? 285

A r e wa te r compan i e s compe lled to supply wa te r for
dom e sti c purpose s ; if so , un de r wha t con di tions ? 274 , 280

C a n m anufactur e rs dem a n d a supply of wa te r from
wa te r com pan i e s ; if so , un de r wha t r e stri ction s ? 274

How would you com pe l t h e wa te r com pan y of your
distr i ct to fix a fi r e plug n e a r your m a nufa ctory 274

C an house own e r s com pe l wa te r com pan i e s t o lay
down a comm un i ca ti on pipe to house s of lim i ted
va lue ; a nd ca n th e householde r pur chase such
pipe s a fte rwards ? 274 , 275

H ave th e inhabi ta n ts of prope rty powe r to la y se rvi ce
pipe s t o dwe llin g house s fr om wa te r com pan i e s’
pipe s if so , un de r wh a t r e str iction s

C a n pr opr i e tors of se rvi ce pipe s r em ove sam e fr om
wa te r com pa n i e s’ m a in s ?

C an a house own e r br e ak up th e str e e t or road for th e
purpose s of layin g pipe s ; if so

,
un de r wha t re

C an a consum e r b e com pe lled to r epa ir ciste rn s an d

fittin gs ; if so
,
un de r Wha t clause s of th e wa te r

com pa n i e s’ Wa te r A cts ?
M ay wa te r com pa n ie s r epa ir ciste rn s or fittin gs an d

cha rge own e r s wi th th e costs the re of 276,
C an wa te r works’ se rvan ts e n te r pr emi se s to in spe ct ;
if so , a t Wha t tim e s 276, 285

How a re wa te r com pan i e s’ r a te s adjusted an d by
whom se ttled ?

How m ay you di scon tin ue t h e use of wa te r works’
wa te r so a s t o b e lega lly e xem pt from wa te r r a te s
from t h e tim e of t h e disco n tin ua n c e

How ca n you obta in a copy of a n y Spe cial A ct be

lon gin g to a wa te r com pan y ?
Wha t a re th e P a r li am e n ta ry pro vision s for a con sta n t
supply ofwa te r un de r t h e wa te r works ’

rule s
Should wa te r com pan i e s ke e p m aps of the ir pipe s ; if
so

,
can th e publ ic have a cce ss t o them fr om tim e to

tim e by pe rson s in te r e sted in th e sam e

Suppose you r equir e pa rticula r s of distr ict wa te r
m a in s

,
h ow can you lega lly obta in such ?

How would you proce ed t o e nforce t h e prov1si on s of

a n y A ct ofP ar li am e n t r e la tin g to wa te r com pan i e s? 279
C an pa ri sh office r s with con se n t of ve str

y
r e quir e a

hous e own e r to pr ocur e a prope r supp y of wa te r
fo r an y house 280

,
286

,
291

C a n a pe rso n dema n d a supply ofwa te r from a wa te r
com pa n y for a horse carr iage , a n d such like
purpo se s ? 280

H ow ca n you dem an d a supply of wa te r by m e tr e ? 280
Wh a t powe r s have t h e wa te r com pa n y to cut off

wa te r fr om pr em i se s ?
A r e the r e a n y pe n a lti e s for e xte n sion or

wa te r fittings wi thout n otice whe n suppli ed by
wa te r com pan i e s ?

C an you dem an d a supply of wa te r from wa te r
com pa n i e s on Sun days

C a n a wa te r com pan y e n force a con sta n t supply upon
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supplie s ofwa te r , butler ’
s pan sin ks, waste pr e

ve n te rs, an d, in fact, spe cify the w ol e oft h e san i ta ry
work suitable for th e be fore -m e n ti on ed place s . Say
th e m an sion to have 100room s ; farm for 30cows,
50pigs, 20horse s an d a 30-room ed house , ha vin g
pum p wa te r a nd close ts on ground an d a lso on fir st
floor

,
e a ch buildin g to ha ve i ts ow n spe cifi ca

3 22 to

Wha t wil l kill the scent ofo il ofpe ppe rm in t ?
On page 1 73 you are told h ow t o te st a dra in w i tli

chem ica ls, &c . , an d as oil of pe ppe rm in t i s like ly to
be com e th e a r ti cle ofuse , i t m ay be we ll for you t o
know wha t will coun te ract th e scen t of th e sam e

chloride of lim e wi ll a n swe r your purpo se , whi ch
be m ixed wi th wa te r , and thrown down th e

(For Zaumhfly w ork w e m t Vol .)

L e a d L ig h t G la z ing .

G i ve a ske tch anddesci i pt ion of th e m e thod ofst ar t in g
a squa r e le ad li ght, show in g on e side an d e n d calm e

se t ; a lso t w o r ows of squa re s or wi th le ads
Wha t i s a ladkin or ladakin ?
Wh a t is a se ttin g kn i fe
How 18 W in dow le ad m a de
G ive a cr oss se ct i on of a piece of Win dow le ad about
full size
Wha t 1s a glass cuttin g gauge
How are ba n ds or ti e s put on
Suppose your light t o be 2in . short and n ar row for th e
ope n in g, h ow would you g e t ove r th e difficulty

How would you cem e n tya le ad light ? "

Suppose your le ad light to be ma de t oo lar ge for the
ope n in g, h ow would you g e t ove r th e difficulty
Wha t rules ar e the r e to be obser ved i n th e workin g of
th e le ad work i n le ad light gla zin g so as t o make a

co lour s use d in
sta in ed glass
Wha t i s t m e ta l glass

.

Wha t 1 8 ed glass?
C an ca thedr a l, or th e rough kindof glass bemade t o
an y shade ?
Wha t peculia r i ty 18 ther e about A ven tur in e la ss
Str ike out a true loz en ge accordin g t o P . . Davie s’

00. C . 00. I .0 .

If so , str ike

four pie ce s
Str ike out a de sign wi th on e equil a te ral trian gle
w i thin a cir cle , a lso with an equi la te ra l lo

W i thout a circle
,
which is don e by fir st str iki n g

cir cle , the n str ike an in scribe d equi la te r a l tri an gle
W ithin th e cir cle . From th e o in ts of th e in

scr ibe d tr i an gle a s ce n t re s, a n wi th t h e r adi us

of th e side s
,
str ik e a rcs cuttin g e a ch o the r , from

whi ch dr aw r i ht lin e s cutt in g th e oin ts of th e
tr ian gle , whi o will form a tr ian g e about t h e
g ive n cir cle , a n d com ple te th e figur e
tr ike a de sign for a le a d light win dow, th e siz

whi ch is l t t . 9in . by l t t . G in . N othin g but
pan e s a r e t o be use d i n this li ght

Str ike out a de sign for a le ad light win dow l i t. 3 in.

by l i t . 3 in . , th e pan e s on th e in side wo rk to be of

th e di am on d pa tte rn
,
but n o t n e ce ssa rily true , th e

e xte rn a l pa n e s t o b e tr i an gle s
Str ike out a le ad light wi n dow havin g he xagon a l
pan e s for t h e i n n e r par t of th e work

Make up th e e xte r n a l pa r ts of th e light Fig . 700
with sui table par ts of th e he xagon al pan e s

Make a dr awin g of a ge om e tr ica l de sign for le a d
light

,
showin g e ve ry join t a nd le ad ; th e de sign to

be com pose d of r ight lin e s a n d cur ve s with a circle
in t h e ce n tr e . T h e pa n e s to b e of r e gula r shape

Se t out a quar ry light cir cular t opW in dow,
size 4ft .

4 in . by l i t . loin . ,
without a borde r (which m ay be

added) . I r equi r e 8 pan e s fr om th e apex of th e a r ch
to t h e bottom of win dow,

an d 6 pan e s wide ; wha t
wi l l be th e size of t h e pan e s, afte r a llowin g for
th e le ads

Se t out a chur ch win dow havin g di am on d pan e s wi th
ornam e n ta l t op

G ive a fe w e xam ple s of fre twork
Show a le a d light scre e n
Show a le ad h g h t win dow blin d
Show a win dow lazed wi th trape‘

z oida l-shape d
Show som e sm a cor n e r

Show a fe w e xamples 0 ornam en tal fr e tw ork
light glazin g

Sh ow a ge om e tri ca l an d ornam e n tal fr e tw ork Win dow,

on e wi th roun d tops and on e wi th squa r e top w i th
border s
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3 40 INDEX .

B obbin s o r dogs
B o ile r fix in g (se e h o t wa te r work n ext v ol . )
B o ile r supply ofWa te r A ct

B olt, pin ,
o r tomm y

B olts (coppe r ) .

B ook le a rn t plum be r s n o use without pr a ctice
B ooks r e comm e nded by t h e author t o th e youn g

plum be r
B oss, o r lin in g holde r
B o ss,o r lin in g sti ck for jo in t m aki n g
B osse s fixi n g wi th splin ts
B ossin g m a lle t 1 30 to 148

B ott le tr ap “ 125
,

M 126
,
128, 1 29

B ox wa ste pr eve n ter , sim ple
B ra n che s for so il pipe s
B ra n ch jo in ts

,
burn in g

B r an ch j o in ts for wa ste s, &c
B r a n ch jo in ts

,
pr epa r in g

B ra n ch jo in ts
,
shavi n g hin ts

B ra n ch jo in t , solde r in g
B r an ch jo in ts, t h iclm e ss of so lde r "85

,
“86

B ra n ch jo in ts
,
wipin g hor izon ta l in to

B r a ss gr a tin gs
,
hin ts on th e size s n e ce ssa ry

plyin g wa ste pipe s
B ra ss r egula tor s for close ts
B r a ss solde rin g, a lso zin c, ir on ,

gunm e tal
,
pewte r

, &c .

B r a ss wo rk (dippin g i n m e ta l po t , b ad e fi e ct s of)
B r ighte n in g phe n om e n on (sepa r a tion of silve r from

le ad)
B uddle

,
n icking

B uddle , runn i n g
B uddle , stan din g
B un dle s ofle ad pipe s (le n gth of)
B ur ni n g

, fi a t butte d (Se e L e ad B urni n g
B urn in g , upr ight, hor izon ta l o r side

,
hin ts on (See

L e ad B urn in g)
B urr

’

s pipe pr e ss
B ur sts i n pipe s through fro st (cause e xpla in e d)
B utle r s’ pan try sin ks se e Ciste rns

,
Fig . 3 22 (A lso se e

n ext vol
B utts or t ubs n ot a llowed by wa te r compan i e s

C A P TA IN (le ad m in ing)
Capta in

,
gr a ss

Ca rbon ic a c id a n d lead
Ca rbon i c a nhydr ide
Ca rbon a te of le ad ”

Ca rd wir e
Ca r r i age wa shin g table
Ca r ri age wa shin g

, se li wa te r supplyin g brush
.

Ca st le ad c iste r n s “

Ca stin g be ll tr aps
Ca sting fr am e on table
Ca stin g, im l em e n t s em ployed 1n
Ca stin g 1n a sks .

Ca stin g le ad pum p ba r r e ls
Ca stin g le ad sa sh we ights
Ca stin gs, sm a ll

,
m aki n g “

Ca the te r s i n
Ca tspaw o r m op
Ce sspo ols a ccordi n g t o A ct of P arli am ent
Ce sspo o l for ca tchin g stabl e m i n e
Ce sspo o ls, size of, &c .

, fo r house s
Ce sspools te ll ta le s
Ce sspoo l ove rflows
Cha lk lin e s “ 4 7
C h am be i con struction (Se e L e ad B ur n in g) 70Cham be r fittin gs “ 72 ,

“ 73
Cham be r light s
Cham be r li n ing
Chambe r , a n d stoppin g le akage s (Se e L e ad Burn ing) 70Cham be r putty s -

O 2 02 ,

Se e m iddl e
, &c . , of P a rag raph s (se e De ads, Se e Illust r a t io n s o n ly (se e U r in a ls

,
se l f-act ing , 1 Sig n ifle s A ct of

Cham be r work, a n d putty for (se e L e ad bur n ing)
Cha lybe a te wa te r s a ction of, on le ad
C hem ica l a ction of vin e ga r vapour on le ad (A l so se e

page 22)
Childr e n ’

s close ts
Chi ll m oul ds for le ad ca sti n g
Ch ippin g kn ife
Ch i se ls, fixin g
Chlo r ide ofzin c
0110110 (Se e L e ad P o ison in g)
Ciste rn s
Ciste rn s, a n cie n t a n d m ode rn
Ciste rn s a n d the ir fittin gs
Ciste rn s a n d lim e whi te

“
for pre ve n tin g corrosi on

Ciste rn s a n d solde r (Se e Solde r )
Ciste rn s a nd tan ks

,
galvan ise d ir on

autom a tic flushin g
Ci ste rn s , ba tte n e d
Ciste r n s, ba tte n ed , ca stin g
C iste rn br a cke ts for wa ste pr e ve n te r s
Ciste r n s

,
br ick

,
ston e , sla te , o r iron , lin e d with le ad

Ciste rn s
,
ca st le ad

Ciste r n s
, con n e cte d for e xte n din g size of

Ciste rn s
, corrision ,

le ad (A lso se e co r ro sion

Ciste rn s
, cutt in g out a n d tur n in g up t h e l e

Ciste rn s em ptyin g wi th quick wa ste s, a nd

fr om dr a in s t oo sm a ll
Ciste rn filte r s
Ciste rn s fixed a n d fitte d
Ci ste rn fixi ng for e a sy cle a n i n g out
Ciste r n s , fixi n g t h e le ad for so lde r in g
Ciste rn s, gal va n ised i r on , a ction ofwa te r o n
Ciste rn s

, G ue st a n d C h r im e
’
s (Se e Wa ste P r e ven te r s)

Ciste rn s, ir on
Ciste rn jo in ts bur nt up
Ciste rn s

,
le ad

,
a n d chem ical a ction of in wa te r

Ciste rn s
,
le ad

,
a nd spr in g wa te r

Ciste rn s, le a d, m e a sur em e n ts of
Ciste rn

,
l 'e ad , m a rkin g out le ad for

Ciste rn s, le ad, o ld
Ciste rn s

,
le aky

,
o the r than woode n ciste rns , m ay

lin ed wi th le ad
Ciste r n lids
Ciste rn lin in g
Ciste rn lin i n g an d burn i n g th e jo in ts of (A lso se e

Figs . 3 3 7 a nd 3 3 8)
Ciste r n s

,
n e w bottom in g

Ciste rn ove rflow waste pipe s
Ciste rn ove rflows, a n d clo se t supply pipe s
Ciste rn s

,
po sition fo r

Ciste rn pulls or chain
Ciste rn s

,
puttin g in t h e le ad

Ciste rn sa fe s
Cist e rn shave hooks

Ciste rn s
,
sla te

(h e t e rn soi lin g a n d shav in g
Ciste r n s

,
a nd am oun t of solde r r e quir ed pe r foot run

Ciste rn s a n d solde r
Ciste rn s a n d solde r for , an d showin g str e n gth of so ld

in a n gle w ipin g
C iste rn s a n d ta n ks , ir on ga lvan ise d
Ciste rn s

,
so lde r in g

Ciste rn
,
spe c ifica tion of

Ciste rn stays
Ciste rn s, ston ewa re
Ciste rn va lve s , afte rflush
Ciste r n va lve s, afte rflush subm e rge d
Ciste rn va lve s a n d se rvic e boxe s
Ciste rn va lve s

,
ba ll - le ss supply

Ciste rn va lve we ll
,
t h e

,
o r va lve we ll



INDEX.

Cis te r n waste pipe s 142,
M 14 3

C iste rn wa ste pr e ve n te r arr an gem en t (Al so see Wa ste

C i ste rn wa ste s (Se e Ove rflow P ipe s)

Ciste rn s
,
wood, m ust be li n ed

C ist e rn s, zin c, cuttin g out an d solde r in g up (A lso se e

*26,
M 32

C le an in g iron s (Se e Solde r in g tools)
C le an in g solde r
C le an in g caps a n d tr aps .

* 104
Cle an sin g close t basin s andur in als (A lso se e page 208) 228
Cle an sin g se t off, Dav i e s

’

C lose ts
,
Fixed and o the rwise

,
showin g fitti n gs, &c

Figs . 2 62 , 264 , 265 ,
266, 267, 272 , 3 40,
4 76 , 4 78 , 4 90

,

4 9 1
,
492

,
493

,
4 94 , 544

,

552
,
55 3

,
555

,
556

,
557, 558, 559 , 560, 564 , 565 , 566 ,

572 , 573 , 5 74 , 575, 576, 599, 6 1 1 , 6 1 3 , 625 , 626, 028 .

63 2
,
65 1 , 666

C lose t a nd tr ap in on e pie ce 201 ,
M 2O3

,

W 2 19
,

“ 227

C lose ts a n d ve n tila ti on (Se e Ve n tila tion &c . )
* 197

Close t ba sin s (Se e B asi n s, Close t)
Clo se ts, ba sin s a n d fixin g spr e ade r s *202
Close t basin s a n d tr aps in on e pi e ce “ 203 2 19

C lose t ba sin cle an sin g (A lso se e Ur in a l C le an sin g) 228

C lose t ba sin flushin g *2 18

C lose t B a sin s
,
hoppe r s, pa n s a ndtr aps, “ 1 7 1 ,

2 18
,

“ 227,
“ 23 6

,

242 ,
“ 243 ,

“ 26 1 “ 265

C lose t basin pan con structi on
C lose t ba sin s, Sha rp ’

s pa tte rn “ 2 18

C lo se t ba sin spre ade r s “ 2 18

C lose t ba sin wa te r supply
, a nd provin g e fficacy of

“ 191

sam e (A lso se e B asin s, C lose t)
C lose ts, be ddin g or se ttin g 224

Cl ose ts, B ost e ll ’s “ 227

C lose t
,
Ca rm i cha e l, t h e

Close ts
,
ch i ldi e n

’
s, a n d fixi n g tr aps for 4 190” 224

Close ts
,
comm on , spe c ifica tion fo r

C lose t con e s, for m aki n g join t to a rm of ba sin
C lose t con e outle ts
C lose t cra nk s a n d wir in g sam e

“ 224
,
225

,

M 242
,

248 ,
M 249 ,

W 25 1
,
“ 261 , &c .

C lose t, dir e ct a ction (A lso se e Close t B asin s, Hoppe rs,
&c . ”

H 2 1 7 “ 2 18 2 19

C lose ts
,
(1001 a ction

C lose t down pipe , size s of, un de r diffe re n t he ads of

wa te r (Se e pr ovin g close t flushing) *227

C lose t fixin g an d wa te r supply .

"227

C lose tflushi n g (Se eWast e P r e v en te r s, also Close tVa lve s
a nd a l so Va lve s 227

C lose ts, flushin g foo t a ction *22 1 , 222

C lose t forcin g or un stoppin g
C l ose ts for fa cto r i e s
C lo se ts for fixin g without w oodw o 1k

C lose ts for ho spi ta ls 203 204
C lose ts fo r publi c place s an d ca r e le ss pe ople
Close ts, J e n n in gs’ 201 ,

“ 203 ,
*204

C lose t pan r epa ir in g 203
C lose ts (pa n ) , fixed W 1 19

,
“ 191 ,

“ 224
,

“224 3

C lose t, pan se ct ion of “ 1 1 9

C lose t pipe stop cocks 2 10

Se e m iddl e , &c . , ofP a rag raph s (se e De ads, Se e Il lustrations on ly (se e U rin als, se lf-actin g , *209)

3 4 1

Close ts, pan , te stin g m e cha n i ca l a ction of

Close t plun ge r s fo r un ztoppin g “

Close ts , po si tion of for se 1 ve n te
Close t putty
Close ts

,
re gula tor pa n close t

Close t, r e gula to r val ve close t

2 2910 269

Close t traps, posi tion for
Close t tr ap ven tila tion
Clo se ts

,
twin

Clo se t, va lve
C lose t va lve s a nd wa te r supply (se eWa ste pr e ve n te r s

,

val ve s, &c . a lso se e from 2 1 3 to 269)
Close t va lve s aft e rfi ush (A lso se e Wa ste

Close t va lve s, di aphr a g m pa tte rn
Close t valve flushin g close ts
Close t val ve s for wa te r supply .

Close t va lve , juve n i le s’ and adults’ fixed
Close t va lve s l e a ldn g , cause of

Close t va lve s, spe cifica tions for
Close t va lve s

,
t h e L on don 2 3 7

Close t wa te r supply (Se eWa ste pr e ve n ter s, v alv e s, S: c .
2 1 3

Close ts
,
buil de r s’ workm en

’
s

C loths an d table for di ffe r e n t kin ds of cloths a n d

fSi gn ifi e s A ct ofP a rl iam ent.

Close t r e gula to r s
,
be llows

, a lso
Clo se t r e gul a tor fixin g
Close t sa fe s

(A lso for sa fe s fixed se e “ 191 “ 224
,
H 226,

C lose t sa fe
,
spe c ifica tion

Close t sa fe we e pin g pipe fo r supplyin g ove rflow tr aps 228

Close t se a ts “ 191

Close t se a t a ction W 204 , 220,
“ 22 1

,

“ 224
,

“ 26 1

Close ts
,
se rva n ts’

, fixed com ple te “ 2 18
,

w 2 1 9 ,
“ 220

Close ts, se rva n ts’ , po si tion of 1 4 7
Close t se rvice boxe s a n d va lve s (in troduction )
Close t se rvi ce boxe s a n d va lve s

A lso 224 (a lso se e Wa ste P r e ve n te rs)
C lose t se ttin g a n d m a te r i als 205
Close t, Sm e a ton ’

s 202
Close t spe cifica tion of, hin ts on ,

&c . 3 26

Close t stoppage s a n d for cin g 1 78

Close t tr aps a nd pipe s, pla n n in g, wo rki n g , a n d fixin g, 190,

C lose t t raps, fixin g, 190, 191 , 192 , 193 , 194 , 195, 196, 1 97,
l 98
189

197

* 200

Close t wa te r supply
,
hin ts on 2 1 7

C lose t wa te r supply r egul a to r s M ZI4
,

M 2 15 “ 2 16

Close t wa te r supply r egul a to r s
,
di aphr agm a ction 2 15

C lose t wa te r supply r e gul a to rs
,
fitte d wi th se a t va lve

close t com ple te “ 1 18 ,
” 1 19 ,

“ 120
,

“ 200,

C lose t wa te r supply va lve s
,
b ad m ake

,
a n d hin ts upon i i 2 1 7

Cl ose ts wi thout woodwork, se a ts e xce pted 204
Close ts with tw o supply inl e ts 227, 228
Close ts

,
wi r ed a n d se rvi ce box a r r an gem e n ts showin g

c iste r n s (Se e Cl ose t Cr an ks, &c . ) 224
,
225

C lose t work, se e C lose ts, Traps, a n dWa te r Supply
,
850.

1 99 t o 265

205

C loths, position for holdin g when wipimg join ts
Coa ch

, t h e

Cocks, class of orde r ed to b e use d
Co llar s or so lde r ca tche rs
Co il of le ad pipe , le n gth of a
Comm un ica tion pipe
C omposition , or g a s tube we ight of
Com po sition pipe
Con ce n tr a tin g le ad
Con cr e te bo ttom s for dr a in age works



Con n ec tion s fo r le ad a n d othe r pipe s
Con ve rsion of le ad (expe r im e n ts)
Coppe r bits
Coppe r b i t , im proved
Coppe r b i t a n d blown jo in ts
Coppe r b i t jo in ts (se cr e t)
C Oppe r bits , tin n in g t h e
Coppe r bolts
Coppe r pa n s a n d puttin g on sam e

Corrodible wa te rs a nd le ad
Corrosion of le ad
Cottage close t va lve s with di aphra gm s

Cottage va lve s, a lso kn o w n a s stool va lve s
Cowhous e drain age a n d wa te r supply
Cowhouse ve n tila tion
Cowls a nd the ir adhe re n ts M E148

,

” 150,
M 152 ,

w e1 53 ,
“ 154

Cowls a s a ir e j e ctors, pr in ciple expla in ed a n d hin ts on * 150
Cowls

,
B a n n e r

’
s

‘150
Cowls

,
B oyle ’

s 1 50
Cowls

,
B uch an

’
s

‘153

Cowls, down dr aft fo r ” 53 ,
"15 1

Cowls , fixed “ 14 8

C owls scie n tifically a ndm e chan i cally con side r ed , ‘150
’ 15 1

,

‘153

Cowls us e ful in ce rta in pla ce s 153
,

* 154
Cr a cks in g utte rs, cause of *22

Cr am ps o r jo in t for holdin g up1i g h t 77
Cr e e pe rs for bobbin s ” 98

Crushi n g an d stam pin g 19"

C rysta ll iz a ti on of le ad "2 1

Cryst alliza tion of le ad bur n i n g m a chin e , a n d cle a r in g
th e sam e

Cupe lla ti on ,
En glish

Cuttin g dr a in pipe s
Cuttin g-out kn ife
Cuttin g out she e t le ad
C uttin g plye rs

DEA DS (m in in g) ‘18
De com po sin g le ad a n d zin c "19

,
42

De vil t h e , o r fir e po t "26
Diaphr a gm r egula tors for close t va lve s 2 15

,

“ 2 17,
“ 218

Diaphr agm va lve s 245
Di aphr agm wa ste pre ve n tin g va lve s “ 222,

“ 223
,
250

Dips of tr aps, sin kin g wood work fo r wipin g t h e dip
t o a safe “ 1 91

Dir ect ac tion close t, B r a zi e r 8: Son ’
s, a lsoWa rd’

s 2 19
,
220

Discharge ofwa te r thr ough a 6 - in ch pipe 1 57
Discon n e ctin g system , t h e chan n e l 167
Dise ase from po iso n e d wa te r "1 3 6
Disso lvin g le ad 23
Dog

-ca r in g corn e r s of safe s
,
&c .

Dogs or bobbin s , fo r pipe be ndi n g, &c . 98
Double acti on waste pr e ve n te r va lve s (se e Waste P r eve n te r s) 246
Double ciste rn wa ste pr e ve n te r . 24 3
Double con ta in e r le ad pipe pre sse s (Se e Cla rk’

s pr e ss) *3 5
Double flush in g va lve s “ 223

,

414 245 “ 246 “ 256 “ 262
Double val ve boxe s or ciste rn s 2 59
Double va lve waste pr e ve n tin g ciste rn s 259

,
260

,

“ 263
Double valve wa ste pr e ve n tin g se rvice boxe s for le ad

Dra in age a nd i ts six im po rta n t po in ts
Dr a in age , b ad jo in tin g illustra t e d
B ram age

, in spe ction ofby Ve stry P e ople
Dra i n age

, c e sspo o l
Dra in age

, expe n se s on house own e r s an d Ve stry

Se e m iddle , &c . , ofP a rag raph s (se e Da ds. Se e Il lustra t i on s on ly (see U rin a ls, se l f-a ct in g , “ 2091 i Sign ifi e s A ct ofP a rl iam e n t

INDEX .

Dra i n age , job com ple te “ 149 ,
“ 170,

Dr ain age n otice s fo r ta kin g up pavem e n t
, &c . 1 289 ,

Dra in age
,
own e r of courts t o dra in them a n d ke ep

t h e pavem e n t, &c . ,
in good r epa ir ; pe n a lty on

own e r fo r n e gle ct
Dr a in age (P igge r i e s)
Dr a in age

,
pla n s a n d r e adin g them * 158

,

* 159
,

"1 70,
Dra in age , pe n a ltie s fo r a lte r in g or imprope r lym aki n g

Dr a in a ge ofstable s, cow sheds
,
pigge r i e s

,
slaughte r

Drain age , stre e t, groun d m ust n o t b e ope n e d
.

sa n ction
,
and lights m ust be provided a t

157 ,

Dr a in a ge , powe r to br an ch dra in s in to sewe r s con

structe d by M e tropoli t a n B oa rd un de r ce rta in
re gul a tion s, &c .

Dra in age
,
prope r house dr a in age

Drain age , showin g fa lls, in te r cepte r m anhole a nd

ve n tilation com ple te
Drain a ge , (slaughte rhouse s)
Dra in age (sle epe r s)
Dr a in age

,
spe cifica ti on s of

Dr a in age of blocks ofhouse s a t tim e s m ay
in combin a tion

, but n o t without authori ty from

Dra in age , tem por a ry, whe r e sewe r is 200fe e t away
Dr a in age ve n tila tion

,
a n d i t s cla im a n ts for

or igin a li ty
Dra in age , Ve stry m ay m ake house dr a in s a t

.

ofown e r o r o ccupi e r s
Dr a in age ,V e st ry o r District B oa rd m ay cause

&c . , t o b e put in to prope r con di ti on
Dra in s

,
a ir tight stoppe rs

Dr a ins a n d ar chite ct’ s n e glec t
Dra ins, a n d awkwa rd workm e n

Dra in s a n d br a n che s
,
forfn a ti on of

Dra in s a n d ce sspoo ls
Dra in s a n d con cr e te bo ttoms
Dr a in s a n d e ddi e s

,
cause of

Dr a in s a n d fa t fr om sculle ry sin ks
Dr a in s an dflow ofwa te r th rough
Dr a in s an d jun ction s
Dr a ins a n d m o tion ofwa te r r oun d be nds
Dr a in s a nd n e ce ssa ry ve locity of wa te r , t o r em ove

solid substa n ce s, &c .

Dr a in a n d o the r ma rks
Dr ain s a n d r a ts
Dr a in s a n d r e cords of stoppage s
Dr a in s an d san d bottom s

Dr a in s a n d sewe r s
Dr a in s a n d storm wa te r
Dr a in s a n d te stin g for traps
Dr a ins a n d te stin gwi th sm oke for soun dn e ss
Dr a in s a n d t h e ve loci ty ofwa te r , an d discharge , pe r

cubic fe e t pe r mi n ute 157

Dra in s a n d Ve stry
, a lso B oard ofWorks pe ople

Dr a in s a n d wa lls "

D r a in s an d we lls 1 64

Dr a in s
,
a rtifici a l, bottom for 1 60

Dr ain , b ad bo ttom s for
"160

Dr a in s, b ad pipe layin g 164

Dr a in s
,
be n ds

,
spr in gs

,
a n d se t - o il

'

s 1 74

Dra in
,
br a n che s, form a t ion of

,
for so il pipe s

,
&c . 1 74

Dr a in s
,
broke n

,
by se ttlem e n t ofwalls, &c .

"171 ,
"1 72

Dr a in s br oke n a n d stoppa ge s, r e cords of 1 57

Dr a in cha n n e ls a nd discon n e ctin g tr aps (Se e Tr aps
a n d M anhole s)

Dra in s
,
cle a r in g hole s a n d eye s

Dr a in s
,
clo se t tr aps, hoppe r s, a n d gully tr aps

Dr a in s
, con cr e te fo r
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3 44

Fixin g bo sse s with splin ts &c .

I‘h xi n g chise ls
Fixin g join ts (upr ight)
Fixin g
ég
o in t s on th e floor

Flan g ta ft jo in t

Flappin g out she e t le ad
Fla sks

,
t h e

Fluckan s (Se e M in in g) .

Flushin g an d provin g close t ba sin w atejr supply,
Flushi n g a rra n gem e n t for dr ain s, &c . . fig 480

,
1 98 ,

* 199

Flushi n g ciste rn s, a utom a ti c (A lso se e Was te P r e

ve n te rs , Va lve s, &c . )
Flushin g close t bas in s, size of pipe s for

heads ofwa te r (A lso se e Close tWa te 1 Supply) 226
,

*2 27

Flushin g rim an d o the r he ppe r
Flush r im close t basin a n d tr ap
Fluxe s for le ad
Foo t be ll ows (double a cti on 1
Force

Fo rce pum p, th e
Forc in g close ts
Forgotte n work
Fo tde r of le ad 195 cwt s .

Fr am e sa n d box
,
t h e

Fre n ch pipe m ould
Fr e sh a ir inl e t pipe for dr a in s &c .

a“169, 325
Fr iction of wa te r in e n te rin g abrupt edged pipe s

an d be nds
Frost bur sts 111 pipe s (cause explain ed)
Frost a n d wa te r pipe s
Fruga l or Tr iton valve
Fruga l va lve

,
th e

,
fixin g

E m n e l pipe , pullin g up
Fusi n g po in ts ofm e ta ls an d alloys
Fus in g po in ts ofso lde r (a n d so lde r m aking table )
Fussy workm e n , an d so il pipe s “

G A L EN A . .

G al van i se d i r on ciste rns a cti on ofwa te r 011 . . . fi g 3 3 5,
G ase s and le ad
G aske t wo rk for dr a in ppipes
G as pipin g, we ights of (com sition )
G as , quah ty an d qua n ti ty 0 ,

for le ad burnin g
G a s ton gs
G as tubin g for le adbur ning m achi ne
G as tubin g, we ight of
G auge hooks (Se e Fig . 49)
G im le ts for br a n ch jo in ts
G la z ie rs’ vice (Figs . 2 1 a nd
G olde n showe r

, t h e (e xpe r im e n t)
G r ass

, Capta in (Se e M in in g)
G r a tin gs
G ra tings

,
fixed

G r a tin gs , hin ts on th e size s n e ce ssa ry
.

for supplyin g
wa ste pipe s

G r a tings
,
lock

G r a tin gs o r str a in e rs
G r a tin g or str a in e r fixin g
G re ase traps
G ully tr ap
G un m e ta l so lde r in g
G utte rs, cause of cr acks i n

Se e m iddl e
, &c . , ofP a rag raphs (se e De eds, Se e Il lustration s on ly (se e U r in als , se l f-act in g ,

INDEX .

Housem a id ’

s sin ks 3 25

IDIOTIC n o tion s r e spe ctin g D an d S tr aps * 1 1 1 1 12

In tr oduction
Iron c iste rn s a nd tan ks
Iron pipe cutte r s (a lso kn o w n a s t h e Tube C utte r )
Iron r a in wa te r an d so il pipe s

,
cost of

,
dur a tion

Ir on
,
solde r in g a n d tin n in g

Irons
,
cle an in g (se e So lde r in g Too ls)

J o in t con n e cti on s for dra in s, so il pipe s, &c .

Jo in ts, co ppe r b it an d blown
J o in t fixin g on t h e floor "

8 8
,
89

t Sig n i fi e s A ct of P a rl iam e nt.

Hin ts a s t o pipe fixin g a nd ar ra n gin g
Hoistin g bo a rd
H oldi ng th e turnpin
H oppe r ba sin s an d he ight for fixin g s
Hoppe r clo se ts , tra p fixin g for
Hoppe r close t wa te r supply
H o t wa te r a ppa r a tus, supply pipe
H o t wa te r supply (for a n e labo ra te de scripti on , se e

n ext vo lum e ) .
wa te r supply t o stablin g
wa te r ta n k

Ho t wa te r work
H ouse dr ai n age 149, 156 to

H ouse dr a in a ge , job (Se e San i ta ry P lum bin g J ob
Com ple te ) 147 ,

JOIN TS a n d cha lybe a te wa te rs
J o in ts a n d clo ths

,
h o ldin g

‘

of

J o in ts, a n d fixin g bo sse s with spli n ts
J o in ts a n d so lde r use d
J o in ts, an d th e he a t of solde r appar e n tly de sce n din g *8 1

J o in ts
,
a n d t h e str e n gth of

J oin ts, a n d thi ckn e ss of so lde r
J o in ts a t e xhibiti ons
J oin ts, b ad shape

br a n ch pr epari n g
butte d, for pn e um a tic tube

J o in ts for cham be r s
, swe a tin g

J o in ts for lead pipe t o suit wa te r compan ie s
J oin ts, g la zm g 83

J o in ts, hin ts on

Jo in ts (in te r n a l) "8 1

J oin ts
,
in te rn a l wipin g 82

J o in ts, kn uckle o r e lbow 8 7

J o in ts, le n gth of shavin g (se e Shavin g forWipe d Join ts) ‘79
J o in ts

,
lon g a n d sho 1t *8 1

J o in ts, lon g, a n d wipin g them ’ 79

Jo in t m akin g 75

J o in t m akin g, blown , a nd blow pipe fo r 7

J o in t m aki n g
, coppe r h it *76

J o in t m aki n g
,
lam p for *90

J o in t m a kin g
,
pr a ctice of

J o in t m aki n g , r em a rks on 75

J o in t m aking
,
t in r un n in g phe n om e n on in 89

J o in t m akin g with lam ps
J o in t m akin g wi th le a d "89

J o in t m aki n g w i thout i ro n s
J o in ts of a ll cla sse s (roun d) “ 8 1
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P A G E

ove rcasti n g 8 1

(plum be rs’ m akin g w ith: :lamp 89

for pn eum a tic tube 84

J o in ts
,
po rous, and rem edyin g sam e 84

J oin ts, pr e par in g “

"82

J o in ts
,
r ed an d whi te le ad 9 1

J o in ts
,

8 3

J o in ts
,
r oun d

,
ill ustra tion of

,
var ious kin ds “ 8 1

se am swe a tin g
,
for chem ica l work (se e Swe a tin g) 72

se cr e t copp
e
r b i t l 3 7

J o i nts , sec ti on of .

J o in t sha vin g ” 77
J o in ts

,
shor t an d lon g "8 1

J o in ts, stage or block 89

J o in ts, str e n gth of "88

J o in t swe a tin g
,
or porous join ts 3 4

Jo in ts
,
ta ft 88

J o in ts, un de rhan ded 82

J o in ts
,
un de rhan ded

,
m akin g 82

J o in ts, wipe d, an d pr e par a tion of 79

J om t -W lpi n g , in te r n a l 82

J o in ts
,
wipe d le n gth of)

‘79
J o in ts wipi n g, on a xle s . 84

J oin t wipi n g
,
upr ight 80

Jo in tin g (dr a in work)
J om tm g ,

dra in work
,
b ad 1 78

J om tm g lea d t o ston e wa re and
.

n on pipe s 188

Judgi n g va lve closets *200

(a lso se e 3 26)
Jun cti on s (dr a in )
KETTL ES *20
Ki lled spir i ts (a lso se e Tinn in g t h e 29

Kn ive s
,
plum be r s’ , dr awi n g, chi ppin g and putty 4 3 4 7

Kn uckle be nds 101
Kn uckle jo in ts or e lbows 87

L AD L ES 24

L am p for jo in t m a kin g “ 90
L a tri n e s 204
L a va tory basin s o .

* 154

L a va to ry ba sin a nd urin al comple te *208
L a va tory ba sin wa ste s (A lso se e n e xt vol . ) 3 26

L ava tory basin work “ 148 ,
M 149

L ayi n g wa te r m ain s to house s, A ct of P ar li am e n t fo r
L e ad 1 7 t o 23

L e ad , a g e .o i 1 7
L e ad 3i n d a cids "20

,

"22
,
23

L e ad a n d acid ga se s
L e ad a n d ca rbon ic ac id .

L e ad an d i ts m an ipula tion 1 7

L e ad a n d m o rta r
,
chem i ca l action of,

*22

L e ad a n d othe r pipe conn e ctions *
1 88

L e ad a n d silve r , se pa r a tion of .

L e ad a n d spr in g wa te r *
22

L e ad a n d sulphur e tte d hydrogen ‘2 1

L e ad a n d zin c con side re d for wa te r storage , an d it s
con seque n ce s dur in g i t s passage through t h e

hum a n o rgan s
L e ad a n d zin c de com posin g
L e a d a n d zin c m ixi n g
L e ad a t B abylon ,

A s i a
, &c .

L e ad
,
ba d, for cham be r work, e ffe cts of

L e ad be n ds a n d tr ap m akin g m achin e ry
L e a d, b ii d

’
s eye s in

L e ad bo ili n g
L e a dbur n in g
L e a d burn in g . A e r oh ydr ic blow pipe
L e ad bur n in g, am oun t of pe r a n n um of on e

L e ad bur n i n g a n d 1m pur e le ad , e t c .

L e ad bur n in g a n d te stin g
,
th e n e ce ssa r

y
he a t

L e ad bur n i n g, ba ck han ded

8 45

Se e m iddl e , & c. , ofP a ragraph s (se e B e ads, Se e Il lust ra t io n s o n ly (se e U r ina ls, se lf-act in g ,
“ 2091 t Sig n ifle s A ct of P a rl iam e n t .

L e ad bur n i n g
,
b ad

L e ad bur n in g, blow pipe s a n d n ipple
L e ad burn i n g, br an ched jo in t wo rk
L e ad bur n in g

,
br e a chin g pi ec e a n d cocks

L e ad bur n in g, button work . P hotogr aphic spe cim e n s

don e by t h e author
L e ad bur n in g by t h e author (a t South Ke n sin gton

M useum ,
M a r ch

, 1882)
L e ad bur n in g cham be r con structi on
L e ad burn in g

,
cham be r work

L e ad burn i n g
,
c iste rn work

L e a d bur n in g
,
difficult ie s of

L e ad burn i n g
,
first difi i cul t ie s

L e ad bur n in g
,
exhi bition wo rk

L e ad bur n in g
,

“ fi am s
”

L e ad bur n in g
,
fla t . P hotogr aphic spe cim e n s e xe cuted

by t h e author 61
,
"63

L e ad burn in g, g a s an d a ir r egul a ti n g . 6 1

L e ad bur n in g, gradua te d position s fo r le a r n e r s *64

L e ad burn in g
,
he rr in g-bon e work *63 ,

*68

L e ad burn in g
,
hin ts t o le a r n e r s *6 1

L e ad burn in g
,
holdin g t h e pipe an d flam e for "62

L e ad bur n in g, hor izon t a l o r side work, gr adua te d for
le a rn e r s

L e ad bur n i n g, hor izon ta l . P hotographic spe c im e n s

by t h e author *
65

L e ad burn ing
, in ve n tion of *54

L e ad burn i n g, join ts fo r pipe s, e tc 68

L e ad bur n in g, lapped join t wo rk 63

L e ad burn i n g, le a rn in g 53 to 69

L e ad burn in g m achin e , foot be llows 57
L e ad bur n i n g m a chin e , a cid for "54 *59

L e ad bur n in g m a chin e
,
a ction of

L e ad bur n in g m a chi n e a n d be llows com ple te “ 56
,

“ 60
L e ad bur n i n g m a chi n e a n d crysta lliza tion of th e a cid

‘59 60
L e ad bur n i n g m a chin e

,
a n d he a t give n offfr om 60

L e ad bur n in g m achi n e a t work *54 *
60

L e ad bur n i n g m a chin e , behaviour of 59

L e ad burn in g m a chi n e
,
blowin g up an d cle a n in g out 59

L e ad bur n in g m a chin e be llows (Davi e s ’
im provem e n t

a n d con struction of) ‘57
L e ad burn in g m a chin e

,
br e e chin g pie ce

L e a d burn in g m a chin e , ca sin g t o ke e p in he a t
L e a d bur n in g m achin e , cha rgin g th e sam e for work 59
L e ad bur n i n g m a chi n e , chem ica l a ction of
L e ad burn in g m a chin e , cle a n in g out th e crysta ls of 59, 60
L e ad burn i n g m a chin e

,
co n struction of 54

L e ad bur n in g m a chin e
,
crysta lliza tion of

L e ad burn in g m a chin e
,
da n ge rs of *60

L e ad burn in g m a chi n e , de scr iption of 54

L e ad bur n in g m a chin e
,
in ve n tion of 54

L e ad bur n in g m achin e , irr e g ula r a ction of *55

L e ad bur n in g m a chi n e , la n te rn be llows 57
L e ad bur n in g m a chi n e

, o ld shape 55

L e ad bur n i n g m a chi n e , qua lity a n d qua n tity of g a s 59

L e ad bur n i n g m achin e , siphon 55

L e ad burn in g m a chin e , the ory of 59

L e ad burn in g m a chi n e , throwin g u *55

L e ad bur n in g m a chin e
,
t oo sm all 59

L e ad burn in g m a chi n e
,
tubin g 58

L e ad bur n i n g m a chin e
,
zin c for ‘54

,

“59

L e ad bur n in g n ipple s a n d cle a n in g sam e 63

L e ad bur n in g, pr epa r in g join ts for
L e ad burn in g

,
pr epa r in g work fo r 6 1

L e ad burn in g, r e gula ti n g g a s an d a ir fo r 6 1 , 62

L e ad bur n i n g, se ction s of “ 66

L e ad bur n i n g, shavin g for ‘6 1

L e ad bur n i n g, side a n d upright wo rk for le a rn e rs ‘65

L e ad bur n i n g so il pipe wo rk 67
L e ad bur n in g, sti ck le ad for ‘6 3

L e ad burn in g, sulphur ic acid for ”54 ,
‘59
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spe cim e n s by

L e ad, ca rbon a te of

castin g fram e o r table
casti n g in flasks

"20 “22

L e ad, chem ica l prope rti e s of
L e ad, chlor ide of

1 3 5 t o 1 45
M E235

,

M f249
,
M *252,

“ 253
,
&c . )

L e ad ciste rns a nd corrosion ’ 22

and puttin g th e le ad in 1 3 8

140
”3 2
* 185

con ce n tr a tin g ”19

L e ad , con ducto r ofhe a t (bad) "21

L e ad
,
con ve rsion of “22

L e ad, co rro sion of

(Se e L e ad for C lose t Traps a n d So il P ipe s 2 1 a n d 22)
L e ad

,
crysta l liza ti on of

L e ad
, cut ting out

L e a d
,

L e ad
L e ad de te ctin g
L e ad dr a in
L e ad, e la sticity of

L e ad, e lec tro chem ica l action of (e xpe r im e n ts)
L e ad, expe r im e n ts w ith
L e ad fluxe s 22

L e ad for bur n in g
, shaving

L e ad for chem ica l works work (se e Cham be r Work
&c . n e ce ssity for pur e le ad *70

L e ad for close t traps a n d soil pipe s 2 1

L e ad for pipe s a n d ciste rns (chem ica lly conside r ed) 22,
L e ad, (D) tr aps (Se e Traps)
L e ad for win dows
L e ad

,
fusin g po in ts of

L e ad
,
gr a vi ty of .

L e ad gu ,tte rs an d

‘

cra cks in (causeof)
L e ad ha rde nin g
L e ad, ha rdn e ss of

'

L e ad he aded n a ils
L e ad he a rths
L e ad i n con n e c t ion

o

w i th
"

oak (chem ical action of)
L e ad light glazin g

(A lso se e spe c ia l

O

in de x for this, a e 3 62
L e ad, m a lle abili ty of

p g )
m

L e ad m a rkin g fo r chalk lin e s andc istern s (seeC uttin g
out L e ad

,

"46 ,
'48) a lso M ode rn B a tte n ed Ciste rn s 143

L e ad m illing 3 8
L e ad m in e th e 1 8
L e ad, n a tur e a n d prope rtie s of 2 1
L e ad, n i tr ate of "22
L e ad, or e s of 1 7
L e ad ore s, diggin g "18
L e ad or e , pr epa r a ti on of * 19
L ad or e s

, r oa stin g "19
L e ad

, oxide of 1 7
L e ad

, pig . 2 3
L e ad pipe 32, 3 3 , 34 , 3 5,
L e ad pipe bursts .

“90
L ea d pipe , le n gth of a coil ‘3 6
L e ad pipe m akin g “33 , “3 4

Se e m iddle . &c ofP a rag raph s (se e B eads, Se e Illust ra t ion s o n ly (se e U rin a ls, se lf-acting ,

a lso for th e stock

2 1 ,
11333,3 9, £5,

10510 1 3 5

i Sign i fi e s A ct ofP a rl iam en t .

sash we ights, castin g, a nd pa tte rn s for
se rvice boxe s, (Se e Se rvice B oxe s) a n d wa te r
wa ste pre ve n te r s

L e ad, shavin g for solde r ing
L e ad she e t

she e t, cuttin g
L e ad, she e t, we ights a nd thickn e sse s of

L e ad, skimm in g for silve r
L e ad, sm a ll c a stin gs
L e ad, softn e ss of

soil -pipe s a nd ve n ti la ti on (chem ica ll y con

side re d)
L e ad so il pipe s 4 7, 48, 49, 51

(A l so se e page s 67, 68 , 1 18, 1 19, 120
,
122

,
148

,

15 1
,
1 54

,
155, 1 7 1 , 18 1 , 1 82, 183 ,

L e ad
,
oson orousn e ss of

L e ad
,
Span ish soft

L e ad
, spe cific gr a vity of

L e ad
,
suga r of

L e ad
,
sul phur e ts of

L e ad , sym bols of (Se e C hem ica l P rope rtie s)
L e ad

,
ta rn i shi n g (e xpe r im e n ts)

L e ad, te n a city of

L e ad, te n ac ity to in cr e ase
L e ad

,
te sts a n d te stin g

L e ad te st, (e xpe ri m e n t)
L e ad

, th e use of
L e ad traps
L e ad

, (S) tr aps, (Se e Traps . )
L e ad tr aps an d sewe r g as corr osion
L e ad t im n e ls in chem ica l works
L e ad, un e ve n e xpa n sion of (expe r im e n ts)
L e ad, wa te r action on

L e ad
,
whi te

L e aka ge , stoppin g wi th putty, &c . (Se e Cham be r
Wo rk)

L e aky ciste rn s lin e d with le ad
L e n gth of a coil or bun dle of le ad pipe
L e n gth of le ad pipe , a
L e n g th, we ight a n d worki n g str en gth of le ad pipe s,

table of

L e ve r a ge of diffe r e n t o rde rs (A lso se e M e chan ics fo r
P lum be r s

,
n e xt vol . )
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P lum be r s, Egyptia n
P lum be r s
P lum be rs
P lum be rs a ga in st de a lin g with che ap

J ack firm s 1 55
,

* l 56

P lum be r s , hin ts t o *75

P lum be r s ’ iron s "24

P lumbe r s’ i ro n s a n d solde r "44

P lum be rs ’ jo in ts 75 to 92

A lso se e illustra tion s on page s 102, 104 , 106, 107 ,
1 16,

120, 122 , 129, 1 3 9, 1 4 1 , 148 , 1 79, 1 80, 18 1 , 183 ,
1 90

,
19 1 , 192 , 1 93 , 194 , 1 95, 196 , 197 , 198 ,

199
,
203 , 2 19, 220, 22 1 , 224 , 226, 227, 228 , 229,

23 5
,
243

,
253 , 267 , &c .

P lum be r s ’ jo in ts
(
roun d) of a l l cla sse s

P lum be rs’
m i tr e b ock

P lui n be r s
’ pa st e

P lum be rs’ po cke t kn ife
P lum be rs r em arks on
P lum be rs sa w

P lum be ry or Workshop (olde n tim e s)
P lum bic oxide
P lum bin g job com ple te
P lum bobs a n d m oulds
P lun ge r a nd cylin de r subm e rged, was te n o t va lve s

254 , 255 , 256
P lun ge r an d diaphragm va lve 25 1 ,

“ 252

P lun g e r s fo r close t forcin g 26

P lye rs for wir e work 297
P n euma ti c tube join ts 84

P o ison ed wa te r
,
dise a se from a“1 3 6

P o lin g boa rds for shor in g in dr a in work * 160
P o rtla n d cem e n t con cr e te i 1 62
P o t , th e m e ta l

, or solde r po t
P o t

, t h e m e ltin g
P ourin g stick
P o r ous jo in ts a nd r em edi e s
P o rous solde r
P r e ssur e

,
in te rn a l, of 6in . dra in pipe

P roduction of le ad pe r
P rope r house dr a in age
P tr aps (Se e Tr aps, P )
P ullin g up or be n di n g funn e l a nd so il pipe s
P iunp ba r r e l castin g
P um p bucke t

P um p hook
, th e

P ure a ir in le ts

P ur se r (se e L e ad M in in g)
P utty a n d stoppin g for cham be r
P utty fo r cham be r work
P utty jo in ts
P utty jo in ts bad for so il pipe s
P utty kn ife
P utty
P utty powde r

QUEN CH pa il
Quicksilve r a n d le ad

RAIN fall in En gla n d
, ann ua l

R a in wa te r he ads, tr appe d (see V e n t ila tin g Tr aps) For
a n e labor a te accoun t ofra in wa te r he ads

,
se e n e xt

vo lum e 1 30
R a in wa te r pipe s a n d frost (br e aka ge the r eby) "185
R am wa te r pipe an d so il pipe workin g 1 78 , 1 79 , 180, 1 8 1 ,

R a in wa te r pipe , hin ts on o rn am e n ta tion of 186
R a in wa te r pipe s (iro n ) m or e expe n sive than le ad

t h e e n d

INDEX.

R ain wa te r squa r e , a n d othe r lea d pipe (or n am e n ta l)
186

R a in wa te r supply a n d stor age
R a spin g t h e e n ds ofpipe s
R a sps a n d holdin g t h e sam e (A lso se e page 96)
R a t s in dr a in s
R a ts, sto ppage s, stinks , &c .

R ed a n d white le ad join ts
R e ad a nd whi te le ad putty m akin g

R ed le ad, adulte r a tion of
,
de te cte d

R e fi ni n g t in
R e gula tin g t h e flow of liquids
R e gul a tors, br a ss a n d be llows
R e gula to r , close ts,

’

a n dpa n , an d a lso va lve fixin g 225
R e gula to r , clo se t va lve s (A lso se e C lose t Va lve s)
R e gul a to rs, wa te r , for close ts
R e gula to r , wa te r close ts

R o ofs, pa tchin g on , &c .

R un n e r s (se e Shor in g, Dr a in wo rk)
R un n in g buddle
SA FES for close ts a n d ciste rn s (a lso se e Close t Sa fe s

fixe d) * 13 7
Sa fe ove rflows in to clo se t tr ap ” 224

Sa fe wa ste pipe s a n d hin ge d flaps
(also se e 196

,
224

,
226)

Sa l amm on i a c

Sa lts of le ad
Sa n d box , th e , a n d san d (a lso se e Sa n d for C a stin g)
San d for ca stin g
Sa n i ta ry plum bin g job com ple te 1 4 7 “ 148

Sani ta ry system s a n d im pli ci t co n fide n ce in r e sul ts
Sash we ights , le ad (ca sti n g)
Saws , plum be rs ’

,
o r for le ad cuttin g

r d

559 23 3

Se rvice pipe s unde rgr oun d, de pth of
0

Ser vi ce pipe s t o b e la id by wa te r com pa n i e s t o sm a ll
house s .

Se e m iddl e , &c. , ofP aragr aph s (se e B eads . Se e Il lust ra t io n s o n ly (se e U r in a ls, se l f-act in g , t Sig n ifi e s A ct ofP a r l iam e n t.

“ 200
,

“ 201
,

“ 202
,

” 222
,

“ 2 18 ,
“ 226

,

R e gula tor wa te r close ts spe cification s for
R em a rks on plum be r s
R e pa ir in g le ade n pipe s
R e pa ir in g pipe s with putty join ts (tem por a ry)
R e sm

R e sin (bla ck)
R e sin box

, t h e

R e sin ,
poun din g

R e ve rbe r a to ry furn a ce
R o a stin g t in
R ods a n d sli n gs

* l 49

Scull e ry sin k wa ste tr aps 1 77 , 3 224

Se a t a ction wa ste pr e ve n tin g clo se t va lve s 6 1

Secr e t coppe r b i t join t s 1 3 7

Se lf-sta rtin g flushin g ta n ks a n d ciste r n s
Se rvan ts’ clo se ts a n dwa te r supply 2 1 7 , 2 18 ,

*2 19
,

"220, &c .

Se rva n ts’ close ts 147 “ 2 17 ,
W 2 18 , 227,

W E23 6

(al so se e Clo se ts
,
se rva n ts’)

Se rvi ce box a n d va lve wi th a ir pipe a n d down pipe
fixe d in ciste r n com ple te “ 235

Se rvice box a r r a n gem e n ts
Se rvice box cut tin g out 229 “ 230

Se rvice boxe s a n d m aki n g "229

Se rvice boxe s a n d siphon s *24 7 *25 o ,
"266

Se rvi ce boxe s, r oun d
Se rvi ce boxe s, twin
Se rvi ce boxe s con ve rte d in to wa ste pr e ve n te rs
Se rvice boxe s wi th we epin g pipe s (a lso se e Fig . 58 1)

“ 23 5
“ 265

i 271
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Se t -offs
Se t ofi’s an d dummi e s
Se t -offs for cle a n sin g pur po se s
Se t offs

,
sim ple

Se t offs, kn uckle j o in t, Da vie s
Se t -off, simple , D

J
a vi e s

’

Sewe r g a s a ction on le ade n tr aps
Sewe r ve n t pipe
Shave hooks (Fig . 50)
Shave hooks, be n t (Fi g . 52)
Sha ve hooks

,
ciste r n

Sha vin g a n d shave hooks, r em a rks on
Sha vi n g t h e e n ds ofpipe s, jo in ts, &c . .

Shavin g le ad, hin ts on , for so lde r in g, burn ing, &c .

(A lso se e 50,
*63 ,

*86

Shavin g so il pipe s *50
She e t le ad a s a cove r in g for roofs 2 1

She e t le ad ca stin g 28

She e t le ad cuttin g 45

She e t le ad cuttin g out 4 6

She e t le ad dr e ssin g out 49

She e t le ad m il lin g 3 8, 39

She e t le ad , size s of, for so il pipe m akin g 48

She e t le ad
,
stag0'

e for un r olli n g .

She e t le ad r em ovi n g 4 5

She e t le ad
,
un r ollin g andstage 4 5

,
46

She e t le ad, we ights a nd thickn e sse s of 39

Sho adi n g (le ad m in in g work)
Sho e va lve s

,
a n d a lso fixe d 231

,

i“23 3

Shorin g up for dra in work
Silve r a n d le ad (sepa r a tion of, &c . 19

Silve r showe r , t h e (e xpe rim e n t) "22

Sil ve r tr e e (e xpe r im e n t)
Sin ks (A lso se e n ext V o l .) ” 148

,

“ 149

1 77
Sin ks , housem a ids’

(A lso se e Slop Sin ks) 154

Sin k pipe s
,
cem e n tin g t o ston e sinks 1 3 3

Sin k pipe s
,
supply pi e s

, size s of 3 25

Sinks
,
slop (se e Slop Sinks)

Sin ks
,
un stopping

‘26

Sin k wa ste pi pe s a n d cem e n t in g sam e
“

to ston e sin ks 1 3 3
'

Sin k with tr ap to be fixed by orde r ofVe stry, &c .

Siphon a ction wa ste pr e ve n te rs (se e Wa ste P r even te rs
with siphon a ction )

Siphon for bur n i n g m a chin e
Siphon fo r dr awin g off a cid
S ipho n sta rtin g appa r a tus
Siphon trap (dr a in )
Siphon wa te r wa ste pr e vente rs . .

Siphon wa ste pi e ve n t e r
Siphon wa ste pr e ve n te rs (A lso se e Wa ste P re ven te rs

pa rtia lly aft e rflush )
Siphon , Wur t em be r g

*73

Siphon age
,
e xpe r im e n ts wi th i"126

Siphon a ge of tr aps
Sist m on ey “

"18

Sla te ciste rn s 1 3 6

Slaughte r house 3 20
Slop sin ks

(A lso se e figur e s 4 75 476, 478 , 494, 509)
Slop thr owin g thr oughW.C . s . 1 19

Sloppin g out tr aps 107
Sm e ltin g t in 4 1

Sm oke pape r for te stin g (Al so se e Sm oke Te st, &c . )
*149,

*173
Sm oke rocke ts—t im old smoke squib 3 23

Sm oo thin g plan e (plum be r s’ ) "28

Sm udge ,so il or ta rn i sh m akin g 50
So ap tr ap 1 29

So cke t pipe s fo i wipin g fiush "199

So il a n d o t l i e i pipe ho istin g whe n fixin g "1 89

So il a n d w in w a t e r pipe s
, a str agals 178

Se e m iddl e . &c . , ofP a ragr aph s (se e B e ads. Se e Il lustr a t ion s on ly (se e U r in als, self-a cting , fSig n ifi es A ct ofP arliam ent.

So il an d r a in wa te r pipe s
,
e a rs or ta cks for

So il a n d r a in wa te r pipe s, orn am e n ta l “

So il a n d r a in wa te r pipe workin g
So il pipe s a n d cle an sin g caps
Soil pipe s an d dr a in s

,
r apid flushin g of

So il pipe s an d fussy workm e n

So il pipe s a n d history
So il pipe s a n d le ad burn in g
So il pipe a n d waste pipe

,
plann in g, fixin g, &c .

Soi l pipe be n ch blocks
Soil
Soil pipe br a n che s
So il pipe conn e ction s w ith dr a in s a n d o the r pipe s
So il pipe con n e ction s with dr ai n s (b ad work)
Soil pipe s, diam e te r an d circum fe r e n ce of (m e a sure

m e n ts) 48

So il pipe
,
dr ivi n g to cle ar den ts 52

“

So il pipe fun n e l dr awin g
Soil pipe fixin g for close ts an d tr aps com bin e d “ 227, “ 228
So il pipe s fixe d in var iousways, se e Figur e s on page s 1 48

149, 15 1 , 1 54 , 159, 1 7 1 , 1 78 , 190, 191 , 195 , 196, 197 ,
198, 226, 227, 228

Soil pipe s fixe d comple te , wi th ve n tilation pipe s a nd

cowls “ 148

Soil pipe fixin g 188

So il pipe s for di ffe r e n t close ts "189

Soil pipe s, ir on 3 24

So il pipe le ad burn i n g 67, 68

So il pipe s (le ad) , n e ce ssity for ve n tila tion of, chem ically
con side r e d

So il pipe s, le ngths of
So il pipe s, m a te r i a ls for
So il pipe s

,
pla n in g a n d sh ooting t h e edge s of

Soil pipe pr epa r in g for fixin g, se e Elbows, B e nds,
93 to 101 ; a lso so il a n d r a in wa te r pipe workin g,
1 78 t o 1 98

Soil pipe pr epar in g for so lde r in g
So il pipe pre ssin g
So il pipe sha vin g
Soil pipe s

,
shooti n g th e e dge s of

So il pipe so ilin g
So il pipe s, size s

o

of

Soi l pipe s
,
size of le ad for m akin g

So il pipe sta ckin g
So il pipe ta ckin g

o

for solde r in g
So il pipe , tur n i n g an d pull in g up
So il pipe s

,
un e ve n thickn e sse s

So il pipe ve n til a tion
So il pipe s wi th solde r e d se am
So il pipe work
So il po t
So il

,
ta rn i sh, or smudge m aki n g

So i lin g
So ilin g, soil pipe s, &c .

Solde r
Solde r

,
a n a lysis of

So lde r a n d bra sswork tin n in g
Solde r a n d coke fir e s
Solde r a n d r ed h ot ir on s *44

So lde r a n d sul ph "45

Solde r a n d zin c 4 5

Solde r
,
blowpipe 44

Solde r , b ad 4 5

Solde r , burn t 4 4

Solde r , Ci ty 4 3

Solde r cha se s
Solde r cle an in g (Se e Solde r Zin cy and B ur n t Solde r ) 44

Solde r cloths 80
So lde r , colour of "4 3

Solde r , fi n e 44

So lde r fin i n g
So lde r , fusin g po in ts of 4 2
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cocks, scr ew-do w n
Solde r "4 3 cocks, se lfj closing

42 cock sups
l

l

i e s to h oppe r hasm
Solde r jo in t wi th t oo much solde r "86 cocks W1 um on s

Solde r m akin g, plum be r ’s
0 0

4 3

Solde r m akin g table and fusi n g pom t s (se e A lloys, &c . ) 42 valve s 2 10
,
2 1 1

,

Solde r m op, o r ca tspaw
*88 va lve s an d cocks for close ts

Solde r m oulds for 24
,

” 4 3 va lve s
,
stra i ght full w ay

Solde r :po rous
"44 "84 Stor age for r a i n wa te r supply

po t , th e
24 Stra ight e dge s, th e

Solde r , quan ti ty re qui r e d for ciste rn work *14 1 Str a ine r . gr a ti n g, a n d fixi n g
Solde r r efin in g 4 4 Stra i n e r s for waste
Solde r , spo ilin g

4

46
So lde r , spo ts on 4 3

So lde r , stick so lde r *44

Solde r sti ck (tool) for an gle s, &c . 92

Solde r , strap

Solde r table 42

Solde r workin g "87

So lde r in g pa tche s *91
,

*92

Solde r in g pewte r 25

Solde r , zin cy 44

Solde r ing br a n ch join ts 87

Solde r in g bra ss 25

So ili ng ciste rns out 140
So lde r in g g un m e ta l 25

Solde r in g ir on 25

So lde r in g le ad to iron 92

Solde ri n g so i l pipe s wi th coppe r bit *5 1

Solde rin g tools 24

Solde r in g up bur ste d coppe r or ir on pipe 9 1

Solde r in g zin c , ir on ,
br a ss

,
coppe r

, g un m e ta l, pewt e r ,
&c . 25

Spe c ifi ca tion s ofplum be r s’ work, dr a in age , &c . 3 22 to 3 27
Spindle valve s, lon g 2 3 2

Spin dle va lve , scr ewed 23 2

Spin dle va lve s
,
sla te ciste rn s 232

Spir it brush 92

Spla sh sti cks 80
Spon gy le a d 3 4

Spo on hooks (se e Fig . 5 1) 50
Spr e ade rs, wa te r , for close t ba sin s "202
Spr in gs, a n d se t -offs

,
e a rthe nwa r e 1 74

Spr in g bo ards, slin g, bal l le ve rs &c .

Spr in g va lve s
,
fixed “ 23 3

Sprin g wa te r a nd le ad "22

St able bri cks a n d pavin g ‘3 14 “ 3 15
Stable con dui t gutte ri ng ”

3 14
Stable dra in age fittin gs

, (san ita ry) “ 170,
* l 71 ,

*3 1 2 to 3 21
Stable traps 3
Stable 3 20
Stable wa te r supply ” 3 16

,
3 17 , 3 19

Stage o r block jo in ts 89
Standi n g buddle (le ad m in in g)
Sta n din g wa ste s an d ove rflow pipe s (se e illustr a tion s)page s M 53

,

“ 1 30
,
“ 143

,
“ 148

,
“ 198 ,

“ 224
,

"19

Stan d post wa te r supply . i 272
Stick le ad for burnin g
Sto cks an d di e s "26
Ston e m arks 159
Ston ewa re ciste rn s * 1 3 6
Stoo l cocks a n d ha ndle s
Stool va lve s, som e tim e s called co tt age va lve s 2 1 3
St e p cock a nd close t ba sin s *2 12
Stop co cks, bow , crutch

, a n d squa r e keys 2 10
Stop cocks

,
di aphr a g m 2 1 1

Stop cocks , double shut-dow n 2 1 1
Stop cocks for clo se t pipes 2 10
Sto p cock

,
r oun d ways "2 10

S top cock
, squar e ways *2 10

Se e m iddl e , &c. , ofP ara graph s (se e De ads, Se e Il lustr a t ion s o n ly (se c U rin a ls, se lf-act ing , t Sign i fi es A ct of P a r l iam en t.

S traps, strikin g out
S tr aps, or siphon s (se e Traps, S)
S tr aps, W ipin g up
Str ap so lde r
Str e e t m a in a nd r a in wa te r must n o t be m ixed
Str e e t pilin g, (shor in g dr a in tr e n che s)
Stre e t wa te r supply
Str e n gth of le ad pipe , sa fe workin g
Strike ,

‘

t h e

Subm e rged waste pr e ve n tin g va lve s
Sucke r a s appli ed t o va lve close t le ve r s
Sucke r va

g

l

z

v e

)
s (kn own a s fruga l valve s, Tr iton va lve s,

&c . ,
c .

Suction va lve s (se e Fig . 629)
Suga r of le ad
Sul phur e ts of le ad
Sulphi de of le ad
Sulphur a n d solde r
Sulphur ic a cid for le ad burn i n g m achin e s
Supply pipe s to close ts suitable for diffe re n t he ads of

wa te r
Suspe cte d wa te r
Swabbe r a n d sw abb in g
Swe a ti n g jo in ts for cham be r work (so lde r wo rk)

TA B L E
,
or she e t le ad ca stin g fram e

Ta cks
Ta cks a n d a str aga ls
Tacks a n d e ar s doubled
Ta cks a n d e ar s orn am e n tal
Ta cks a n d e a r s, pr e pa r in g for so lde r ing on
Ta cks an d e a r s

,
solde r in g on

Ta cks, a n d m arkin g out soil pipe s fo r
Ta cks, ban d 1

Ta cks
,
double "1

Ta cks orn am e n ta l an d system of str ikin g out * 1

Tacks se cr e t 1 78,
* l 79

Ta cks, single “ I

Ta cks
,
so cke t pipe s 18 1

Ta cks
,
twi n 1 8 1

Ta ck work, sin gle 1 80
Ta ft jo in ts 88

Tam a r le ad m in e s "18

Ta n ks (Fo r Un de r -groun d Tan ks, se e page 1 3 6) 144
,
155

Ta nk s a n d ciste r n s
,
i r on , for h o t an d cold wa te r 144

,
156

Ta n ks, un de rgr oun d 1 3 6

Taps
,
cla ss of (dr aw-off) , t o b e fixe d

Ta rn i sh
,
so il

,
or sm udge m akin g 50

Te sti n g dr a in pipe s a n d join ts 1 72

Te stin g fo r tr aps 1 73

Te stin g with peppe rm in t, r e action for 3 3 6

Timbe rin g up 159

Tim be r in g up, pr ops for * 160
Tim be r on san d fo r bo ttom s of drain age *16 1

T in (a n cie n tly c a ll e d Jupite r ) 40
T in a n d hydro ch lori c a c id "4 1

T in a n d i t s m a n ipula tio n 40
T in a n d n i tr ic a cid “4 1

T in block for solde r m akin g "43
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siphon age proof
siphon in g out
sloppin g out Ur in a l

,
t r e adl e a ct ion a nd treadle s

Tr ap, (D) sm a l l Urin a l wa ste pipe s .

Tr ap
, (V) so lde rin g up Urma l wa te r supph e s, an d se l

'

f-closm g taps for
'
lk‘

ap, Stable Ur i n al , wa te r supply, re gula ti n g
Tr ap, (P ) str iki n g out
Tr a ps, st r a ight di p (S)
Tr ap

, (S. ) str ikin g wi th e a sy outle t VALVES (close t)
a“

stum p o r a ir cham be r Va lve s
,
actua te d W i th b oy s sucke r s 2 1 4

, 246
,
24 1 ,

Sut t c l itfe
’
s cast

Tr ap, te stin g
Tr ap

, (D) te stin g
Tr ap te stin g con gr e ss
Trap, (S) te sti n g fo r siphon
Tr ap , (D) t op a n d che ek in on e pie ce

(V) tops
Tr aps

,
va r ie ti e s of

Tr aps, ve n tila tion of (n e ce ssity for *22)
Tr ap, ve n tila tin g t h e , or tr appe d he ad
'
l h '

aps, wa vin g out *1 19

Tr ap
, (S ) wipin g up *105

Trap
, (D) w ith ba n ds an d t op in on e pi e ce M 1 14

Tr ap , (D) with cle a n sin g caps a n d scr ews “ 1 1 1

Tr aps
, (D) withfla t outgo 1 10

Tr ap , (S) w i th lugs for fixin g on floor 107
Tr ap , (P ) w i th outgo cap a n d scr ew M e1 16

Tr ap . (P ) with so lid e nd 1 1 6

Trap, (S) with str a ight throats o r dip 107
Tr aps, ya rd 1 76

Tr ays 7 3
Tr ibute r s
Tr im m in g clo se t traps *190
Tr olley, t h e *23

Trum pe t m outh wa ste s (se e illustra tions on page s 53 , 14 3 ,

Tube cutte r s (se e Ir on P ipe C utte r s)
Tun n e ls for dr a in age work
Tun n e ls in chemi ca l works
Turn pin
Turn pin ,

a n d h ow t o hold i t
Tutm e n

Twi sted be n t pipe s
Tyle r ’

s
,
a n d a lso L am be rt’s m ake ofwa ste -pre ve n tin g

va lve s “ 222,
“ 223

UN DER G R OUN D tan ks
Unde rha n de d join ts
Un de rhanded jo in t m akin g
Un san ita ry pipe a rr an gem e n ts 197 1 98

Unstopping clo se ts (Se e Forcin gWa te r C lose ts) 1 78
Un stoppin g wa sh ba sin s a n d sinks "26

Un trappe d ba ths 1 96
Upr ight jo in t wiping 80
Upr ight o r horizon ta l or side burn in g

,
hin ts upon 66

Ur in a ls 205
Ur in a l a n d lava to ry

, comple te 208
Ur in a l an d sink com bin e d
Ur in a l , autom a tic flushin g
Ur in a l a n gul “ 207
Ur in a l cle an i n g (A l so se e C le an in g Close t B a sin s) 228
Urin a l

, close d in *208
Ur in a l cradle 206

g
r in a l s

,
doo r a ction “208

'

r in a ls
, fix in su 1 i as 208

Uri n a l, fla t bfeke f
l
l
p y p p

‘206
Urin a l flushin g a ct

Ur in a l flushin g with sm a l l ciste rn s, hin ts uponUrin a ls , he ights fo r
Ur in a l , lipped
Urin a ls , outle t of,and tr aps
U r i n al, runn in g wa te r supply

50° m iddl e
. &c . . of P a rag raph s (se e De ads . Se e Il lustration s on ly (se e U ri n a ls , se lf-actin g , t Si gn ifi es A ct of P a r l i am e nt,

Va lve s
,
aft e rflush (A lso se e Wa ste P re ve n te r s) "223 ,

Va lve s, an d car e le ssn e ss ofworkm e n

a n d th e cause ofle aka ge s (hin ts upon )
close ts (Se e Close ts, Va lve )

Va lve , close t, a n d ve n tila ti on
Va lve

,
close t, an d wa ste pr e ve n te r ar r an gem e n t

Va lve , clo se t, e a r th e nwa r e
Va lve

, close ts, fixe d (se cti on of)
Va lve

,
clo se ts

,
for juve n i le s a n d adults

,
as fix ed

Va lve , close t, judgin g a nd spe cifica tion s of
clo se ts, (o ld) a n d n e w in ve n ti on s

Va lve
, clo se t, r epa iri n g

Va lve , clo se t, se ction of

Va lve , close t, se lf-closin g
Va lve

,
close t, te stin gVa lve , close t, with r e gula tor , tr ap, so il pipe , an d

flow com ple te
close ts, with tr aps in on e pie ce

Va lve s, di aphr a gm wa ste pr e ve n tin g
Va lve s

,
double flushin g (Se e Va lve s, A ft e rflush °

Wa ste P r e ve n te r s)Va lve s
,
for close ts (Se e Cl ose t Va lve s ; a lso se e Waste

P re ve n te r s)
Va lve s

,
for close t wo rk, an d se r vice boxe s

Va lve s, for flushi n g clo se ts
,
&c . (Se e Wa ste P r e

ve n te r s ; a lso Close t Se rvi ce B oxe s, an d Va lve s)
Va lve

,
fruga l

,
fixin g (A l so se e Wa ste P r e ve n te r s) 23 4, 23 5

Va lve le ss wa ste pr e ve n te r s
Va lve s, plun ge r , a n d diaphr a gm
Va lve

,
r e gula to r , for clo se ts

Va lve
,
roun d, t h e

Va lve , sho e , t h e
sin gle , a n d afte rfi ush

Va lve
,
spin dle

,
t h e

Va lve , spin dle , lon g
Va lve , spin dle , scr ewe d
Va lve

,
spin dl e , sla te ciste rn s

Va lve
,
spr in g

Va lve , stop va lve 2 10

Va lve
,
tr aps

,
or flaps 163

Va lve we lls, for ciste rn s, &c .
2 32

Va lve s (close t) with ca tar a ct “2 14

Ve n a con t a ct s
"l 43

Ve n ti la tin g pipe , spe cifica tion of 3 24

Ve n ti la tin g pipe s M 148

Ve n tila tin g pipe s, ve r sus e xhaust pipe s ‘127
Ve n til a ti n g tr ap, or ve n ti la tin g tr apped he ad 1 30

Ve n ti la tio n a n d a ir cur r e n ts in dr a in age r e ve rse d ‘150

Ve n tila tion a n d fussy pe ople ’
s cla im s

“160

Ve n tila tion (dr a in a ge a n d so il pipe s) “ 148 ,
“ 149

,

“ 150,
‘* l 7 1

Ve n tila tion ,
e xpe r im e n ts in ‘148

Ve n tila tion ofbuildin gs 320,
“ 32 1

Ve n tila ti on ,
hin ts to plum be r s on the ir n egle ctin g sam e

’ 152

Ve n tila t ion ofdr ain age a n d so il pipe s re ve rsed byWin d
cur re n ts ‘150

Ve n tila tion ofdr a in a n d soil pipe s "15 1

Ve n til a tion of so il pipe s, a n d dr a in age job com ple te “ 148

Ve n tila ti on of so il pipe s, a n d close ts without tr ap



INDEX.

Ve n ti la tion of tr aps and so il pipe s

8
,
soil pipes,&c .

7

WARM ING wi th h ot -a ir

Wa ste
W aste
Wa ste
Waste -n ot va lve s ”

Wa ste pipe s an d dra ins .

Waste pipe a nd tr um pe tmouth
Waste pipe a rra n gem e n ts ” 148,

“ 155, 195
,

" 196 ’ 197,
”198 3 25

Waste pipe arran gem e n ts, b ad . . 197
Wa ste pipe s an d tr aps, hin ts upon , when they cann ot

be ve n tila te d .

Wast e pipe s for ciste rns “

*198

Waste pipe for si nks, spe cifica tion s a nd size of 324, 3 25
Waste pre ve n te r a nd ba ll va lve a tta chm en t

,

“ 252, 258 , 259

Wa ste pr e ve n te r ciste r n s
,
Doulton ’

s 258 , 263

W
'

a ste pre ve n te r ciste rn s, fixe d be low close t se a t fo r
supplyin g close ts on a lowe r le ve l, hin ts on 264

lVa ste pre ve n te r ciste r n for t w o close ts
) Va ste pre ve n te r c iste rn se rvice box fixed com ple te ” 23 5

Waste pre ven te r ciste rns, Sto n e ’
s 258 *260

Wa ste pre ve n te r ciste rn s, l or Son s 262

Waste pr e ve n te r ciste rn ,
va ve l e ss " 266, 267, a“‘269

Wa ste pre ve n te r ciste rn , wi th quadruple va lve s "261 ,
"262

Waste pr e ve n te r , com po sed ofcompoun d siphon s“ 268 “ 269
W aste pre ven te r s co n side r e d 269

Wa ste pr e ve n te r s for iron o r sla te ciste rn s . N .B .

Figur e s “ 6 14 , 623 , 630, 638 64 1 &c .

m ay be fitted for a n y ciste rn .

Wa ste pr e ve n te r s
,
L on don close t va lve , th e 23 7 , "238 ,

*240 *241 ,
*242 &c .

Wa ste pr e ven te rs, scr ew a n d fa n a cti on 267
Wa ste pre ve n te rs

,
se le cti on of, for high or low

pre ssur e s, a nd hin ts upon
Wa ste pr e ve n te rs se rvi ce boxe s se e i llustra tion s oii

page s . 23 7, 238 2 39 242
,
243 &c .

Wa ste pr e ven te r , spe cifica tion s of 327
Waste pre ven te r valve for a tt a ch in g to charged pipe s,

for fixin g un de r close t se a ts, &c .

“ 247
Wa ste pr e ve n te rs whi ch ar e positi ve capacitym e tr e s .

Se e figur e s, 600,
607, 6 13 , 645 , 648 ,

650, 65 1 , 652, 653 , 654 , 655 , 656 , 658 , 666, 667,
671 . It sh ould be n o ti ced t h a t those wa ste

pre ven ter s workin g wi th siphon m ay be tri cke d
by n o t a llowin g t h e wa te r t o issue from th e

down pipe a t full bor e , or by a llow ing t h e ciste rn
or box t o fill t oo r apidly .

Wa ste pre ve n te rs, With in de pe n de n t ciste rns, kn own
a s wa te r waste pr e ve n tin g ciste rns

,

24 3 , 244, 245, 246, 25 1 , 252, 253 , 258 , 260, 261 ,
262

,
263

,
267, 269

Wa ste pr e ven te rs wi th siphon acti on and se rvice box
arra n gem e n ts, 238 , 240, 24 1 , 247, 248 , 252 , 253 ,

255, 261 , 266, 268, 269

Se e m iddl e , &c. , ofP a rag raph s (se e De e ds, Se e Il lust ra t ion s o n ly (se e U ri n a ls, se lf-act in g ,
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t Sign ifi e s A ct ofP arl iam e n t .

Wa ste pr eve n tin g boxe s for high pr essur e é"224 ‘265
Wa ste pr e ve n tin g ciste rn , br acke ts, lids, a nd chains

for “ 263 “ 264

Wa ste pr e ve n tin g ciste rn double
,
i .e . , a sm a ll wa ste

pr e ve n tin g cister n for supplyin g t w o close ts 243

Waste pre ve n tin g ci ste rn s, G ue st C h rim e s
’

262

Wa ste pr e ve n tin g ciste rn on sci e n tific pri n ciple s ‘268
,

Waste pre ven tin g ciste rn s, pa rti ally aft e rfi ush
,

“ 252 "269

B .
—The se ar e on l aft e rfiush ciste rns whe n
th e han dle is p e d up, and l e t g o , be for e
th e ciste rn is t oo far e xhauste d .

Waste pr e ve n tin g ciste rn s, wh ich ar e posi tive ly
aft e rflush *245

,
*251 ,

*261 ,
Wa ste pre ven tin g ciste rns wi th ba ll va lve shut

o ffs 258 ,
‘259

Waste pr e ve n tin g ciste rn s, with double val ve an d
ca ta r act r e ta rde r , a lso w i th siphon ar ra n gem e n ts“ 261

Wa ste pr e ven tin g va lve for fixin g in la rge ciste rn s
which ar e par tia lly aft e rfiush *23 8

,

"248
,

‘255
Wa st e pr e ve n tin g va lve s for fixin g in la rge ciste rn s

whi ch a re posi tive aft e rfiush ” 246 ” 249 “ 256

Wa ste r educin g se rvice boxe s *234

Wa ste s, trum pe t m outh, cuttin g out 5 3

W a te r com pan i e s a n d supply t o close ts +272
Wa te r fittin gs, stam pin g for wa te r com pan i e s 1 270
Wa te r pipe s a n d fittin gs must n ot be a lte r ed with
n o tice t o wa te r com pan y
Wa te r pipe , e xpe rim en ts wi th for showin g th e
fr icti on ofwa te r , &c .

Wa te r pipe for in side of houses to sui t wa te r com

an i e s
’

rul e s

Wa te r pipe s
,
iron a n d coppe r , a n d wa te r com pan ie s’

1 270
Wa te r pipe s

,
m a te ria ls for , t o sui t wate r compan i e s 1 270

W a te r pipe s m ay b e la id by inhabitan ts 1 275
Wa te r p1pcs m a y be rem oved a fte r n otice t o wate r
com pany
Wa te r , pro tection of

,
to wa te r compan i e s

Wa te r pipes or m a in s, bor e of
,
for sui tin g wa te r

com pan i e s’ r e gula ti on s 1 275
Wa te r pipe s. powe r to ope n gr oun d for 1 276
Wa te r pipe s t o str e e tma in s

,
r e str icti on s for layin g

Wa te r
,
qua n ti ty r equir e d (by A ct of P a r li am e n t) pe r

day for e a ch pe r son
Wa te r , qua li ty of

,
powe r of B oa rd of Tr ade to

appo in t an e xami n e r 1 285
Wa te r r a te s (a we e kly ra te )
Wa te r r a te s, h ow r e cove re d 1 277
W a te r ra te s, landlords to pay, for sm all pr ope r ty
W a te r r a te s, m e thod for r e cove ry 1 281
W a te r r a te s, old n o t to b e pa id by in com in g te n an
Wa te r r a te s, paid by lan dl o rd on sm a ll pr ope rty 1 274
Wa te r r a te s payable a ccordin g to a nnua l va lue of

v
rope r ty
a te r r a te s to b e pa id quar te r ly

Wa te r , shor tn e ss of, a nd wa te r compan ie s’ rul e s
e xempts wa te r compan i e s fr om pen a ltie s

Wa te r , ste a li n g, and pe n a lti e s for
W a te r supply a n d San i ta ry A ct of 1866

Wa te r supply can be e nforce d by par ish offi ce rs
consen t ofve stry

VV
f

a te r supply (con stan t) h ow t o m a ke application
or

Wa te r supply can be dem an ded fr om wa te r compa ny
un de r pe n al ti e s
Wa te r supply can be dem an de d fr om wa te r compan ie s 1 276
Wa te r supply can b e e n force d for san i ta ry purpose s
Wa te r supply stan d posts 1 282
Wa te r ste a lin g

, com pan i e s can r e cove r pe n a lti e s 6

Wa te r 8 11 ply for wa shi n g away soil &c . can b e

e n force by ve stry pe ople , &c .
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1 274
1 283

1 277
“ 3 16 3 17 ,

” 32 1

7 273 to 286

Wa te r , wa stin g, a nd po w e rs of w atiar compan y to
pr eve n t i t 1281
Wa te r compani e s, an d B oard ofTrade ’

s authori ty
Wa te r works compan i e s can com pe l own e rs or

occupi e rs to pro vide pre scribe d fitti ngs
Wa te r waste , pe n a ltie s for
Wa te r works’ pe n a lti es for e xte ndin g

.

wa te r pipes or
o the r a lte ra t ion s Wi thout n o ti ce to com pan y
Wa te r works’ pipe s whe n fixe d in house s by wa ter
com pan i e s m ay b e pur cha se d by house own e r
Wa te r waste pr eve n te rs, fixed i n large ciste rn s com

le te
Wlate r waste preve n te r valve s, for fixin g be low
close t se a ts , o r upon charged pipe s .

‘222
,

’ 223
,

“224

Wa te r waste pr e ve n te r valve s, whi ch ar e on ly
in fe re n tial figur e s, 299, 524

,
530,

601 , 612, 614 , 615
,
616, 617, 6 i s, 619, 620, 622 ,

623
,
624, 625

,
626

,
629

,
630

,
63 1, 632, 63 3 , 634 ,

635 , 63 6,
Wa te r works r e gula ti on s to be m ade wi th approval
of th e B oard ofTrad e 1 280
Wa te r a ct for close t work, "246

,
270

Wa te r a cts, spe cia l act of compan y
.

must be ke pt
r e ady for in spec tion by th e company or cle rks of
th e pe ace

Wa te r , a nd powe r to take same for extin gui shin g

Wa te r , cha lybeate action of
,
on l e ad ”

Wa te r ciste rn s i n ce rta in ca se s must be provided to
"

r e ce ive wa te r compan y’s wa ter
W a te r ciste rn s to be provided wi th prope r ba l l cock
Wa ter close ts an d flushi

n
g accordi ng to wa te r works’

rul e s

Wa te r close t, down pipe size of, accordin g to
.

Wa te r
.

A ct

Wa te r close ts, pe na lti e s for con structin g a house
without

Wa te r Compan ie s’ A ct e n forcedaga in st water com
pan i e s by th e B oard of T r ade , an d th e A tto rn ey
G e n e ral to take le ga l proce edi n gs

Wa te r compan ie s an d se ttlem e n t ofdi spute s a s to
suffici e n cy, &c .

,
of fittin gs

Wa te r com pa n i e s a n d supply to close ts
W a te r com pan i e s a n d the ir pe n a lti e s ”

W a te r compan i e s’ di spute , h ow to se ttle
Wa te r com pa n ie s have powe r to provide fittin gs an d

cha rge own e r of
W a te r com pani e s

,
L ondon

Wa te r compan i e s m ay be prosecuted byth e B oa rd of
Tr ade .

Wa te r compan i e sinaye nfor ce pen a lties for n on -com

pli an ce wi th th e provisi on s of th e A ct
Wa te r com pan i e s m ay r epa ir c iste rns a nd fit tin gs

a n d cha rge for sam e

Wate r com pan i e s must m ake provision for giving a
con sta n t supply

,
whe n dem an de d

See middl e . &c. ofP arag raph s (see Deads, See Il lustra t ions only (see U rina ls, sol t act inx,

INDEX.

Wa te r compan ie s’ powe r to discon tinue supply of

Wa te r compa n i e s’ powe rs to en force pro
p
e r fittin gs

constan t supply, &c .

Wa te r fittin gs accordin g t o
W a te r fittin gs a nd wa te r com pan i e s’ rule s
Wa te r fittin gs, bad, are nuisan ce s un de r th e San itary

A ct of

W a te r fittin gs cannot be take n for re n t
W a te r . fr e sh , h ow de r ived
Wa te r fittin gs, in sufi i ce n cy of prope r wa te r fittin

g
s

in pr em ise s to be a nuisa n ce

W a te r fittin gs n ot to be a lte re d Wi thout n otice
Wa te r flowin g thr ough pipe s w i th abrupt edge s
Wa te r m e tre s and powe r of wa te r compan ies to l e t

Wipin g bran ch jo in ts
Wipin g out ciste rns

1 Sign ifi es A ct ofP a rliam ent.

Wa te r com pan i e s’ powe r t o pr e ven t un due con sump
ti on , con tam in a tion of wa te r , &c .

Wa te r compan i e s’ power to m ake am en dm e n t of

r e gula tion s
Wa te r com pan ie s’ powe r to re pa ir or fix n e w fittin gs

t o pr em ise s and cha rge own e r th e costs the re of
Wa te r compan i e s’ r e gula tion s
Wa te r com pan i e s’ re st r ict ions as to compul sory

supply
Wa ter compan i e s’ rul e s, confirma tion of

Wa te r compan i e s’ rule s must be publi she d
Wa te r com pan i e s’ se rvan ts m ay e n te r house s, &c . ,

inspe ct wa te r fittin gs, &c 1
1
22
0

6
,

Wa te r compan i es to fur n ish par ti cular s of distri ct
ma in swhe n r equire d

Wa te r com pan i e s t o ke e p m aps of pipes
Wa te r com pan i e s to provide a con sta n t supply
Wa te r compan i es to provide a supply of wa te r

on Sun days
Wa te r com pan i es’ wa te r m ust on ly be use d for th e

pur pose for whi ch you pay wa te r r a te
Wa te r compan i es whe n poor ar e pro te cted by B oard

of Tr ade from givin g a con sta n t supply
Wa te r , constan t supply, h ow to obtain sam e from

wa te r com pan i e s
Wa te r , consta n t supply of, n otice must be publi shed
W a te r , corrodabl e
Wa te r (discon tinuan ce of) compan i e s must r ece ive a

qua rte r ’s n oti ce or pay n ext quar te r
Wa te r e xam in e r m ay be appo in ted by B oard of

Wa te r m o tion in tr aps
Wa te r ni che
We e pin g pipe s
W e ight of le n gths ofle ad pipe s
W e ll s, J ose h ’

s an d J a cob’
s

W ey of l e 19 cwts .

Wh i te a n d r ed le ad putty m akin g
Whi te le ad
White le ad (adulte ra tion de te cted)
Wh ite le ad m akin g (Dutch m e thod)
W in dow lea d
W in dow le ad m a chi n e

Win dow le ad m oulds
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FOR PRODUCING ACTION IT

CONTINUOUS SUPPLY C L E A N

OFHOT WATER

FOR MANUFACTURING
ECONOM'GM

INSTANTANEOUS
PURPOSES,

HANOYAND
FORWORKPEOPLES

ALWAYS READY.

ME A LS, &c .
,

ALSO FOR We make a numbe r

modifi cat ions of t h is Ke t t

C L U BS, HOT E LS suit va rious requireme nts.

RESTAURANTS
ofhands a re employed;

w r orks, nd
HOSPITALS

Min
k

u

s

faciiiiiitizw he re
a

s

supply of Hot Wat e r

dispe nsable .

c PATTERN STEAM KETT LE, sui t ab l e for 100 w orkpe ople . Pr ice I7 O/
For a descr ipt ion of the a ct ion of th e Steam K e t t le ,

'

3 e e pag e 3 18 i n body of w ork.

B A IL EY
’

S

TELEQ'RAMS
C ?

BEACON SALFORD SALFORDMANCHESTER

B .
—T h e “‘C a l i b a n H y d r a u l i c R a m fo r r a i s i n g W a t e r ,

& c . ,
fo r M a n s i o n s , F a r m S ,

N u r s e r i e s , C o n s e r va to r i e s , & c . , i s a c o m b i n a t i o n o f r e c e n t im p r o v e m e n t s . It i s

s t r o n g l y m a d e a n d w e l l fi n i s h e d , a n d i s h i g h ly s a t i s fa c to r y i n i t s w e a r a n d a c t i o n .
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OH 011,

B A THS, L A VA T OR IES, C L OSET S, U R IN A L S, P U M P S, FIRE VA LVE-S,

FITTINGS FOR WATERWORKS
’

MAINS,

SLUICE VA LVES, BALL VA LVES,
S U P P LY

WASTE- PREVENTING C LOSET C ISTERNS,

PATENT WASTE-NOT TAPS YALYESTOR CLOSETS,

FOUNTAIN JETS

A ND PATENT WATER METERS.

P L U M B ERS’
B R A SS WO R K

C OM POU ND C LOSET .

SO L E M A KER S O F B EA N
’

S P ATEN T VA LVEL ESS
WA STE P R EVEN T IN G CISTER N .

PATENT “WASTE-NOT ”
REG U LATOR VALVE C LOSET .

BATHWITH PLATED FITTINGS, AND 2in. QU IC KWASTEVALVE. U PRIGHT scngw -oow |u
LAVATORYVALVE.
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L a te st Im pr o v e d P a t e n t (1 8 8 2 )

1887 )

5 0 P E R C E N T -
' R E D U C T I O N I N P R I C E

THE M OST CAU TION

POWERFTIR351mm“
70ARCHITEC TS.

FRAUDULENT
SUBSTITUTIOII.

ROBERT BOYLE 86 SON
’

S R O B ER T B OYL E SO N
’
S

L a te st Improve d P a te n t (1882 ) L a te st Im prove d P a te n t (1882)

sou-mp5, mum ANDSEWER CONCEALED ROOFAND RIDGE VENTILATORS.
VENTILATORS

T h e m ost re li able and power ful Ve n tila tors of the ir class in existen ce .

T h e C he ape st a nd

Efficie n t in th e
Marke t.

From1 2/ each.

Dra in or Se w e r
V e n ti la tor. C oncea l ed R oo t V e n t ila tor .

N .B .

—A l l th e abov e appl i an c e s a re r e g ist e r e d T i t l e an d T r ade M a rk , any

m anufa ctur ed sol e ly by us, an d n on e infr in gem e n t of w h i ch in vo lv e s a

ar e ge nuin e un l e ss t h ey b e ar our pe n a l ty of t w o ye a r s
’ impr isonm e n t .

ROBERTBOYLE SON,Ltd., 64,HolbornViaduct,London;and110Bothwell St , Glasgow.

C A T A L O G U E S . P R IC E L IST S . &c . , SEN T P OST FR EE O N P L ICA T ION .
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HIG HEST HO N O RS

IN T ER N A T IO N A L EXHIB IT IO N

E B G —E J E N N I
SA N IT A R Y EN G IN EER ,

S T A N G A T E , L O N D O N , S .E . ,

S U P ER IO R EN A M E
’

L L ED C O P P ER A N D O T HER B AT
IM P R O V ED T IP—U P L A V A T O R IES ,

Va lve Wa te r C lose ts, P ortable Wa t e r
'

C lose t s, U rin a ls
,
Kitche n a nd Slop Sin ks, Wa st e Wa te r P r even te rs,

P U M P S
,

H Y D R A N 'I ‘S
,

S L U I C E V A L V E S , S T A N D

P L U M B E R S ’ B R A S S WO R K ,

S T O N EW A R E T R A P S
,
D R A IN P IP E S A N D C O N N E C T IO

E l e c tr i c B e l l s a n d S p e a k i n g T u b e s .

L avatori e s, B ath s, and w ith or w ith out C a b in etWork , also Spray and Sh ow e r B a th s , B ide ts, Footbath s, Shampoo ing Fitti n gs,
of a l l k inds, in a ll styl es, and to sui t a ll purch a se rs .

Est im ates and Ske tch es forw a rded on re ce ipt of trac in g or fi gur ed pla n of apa rtm e n t and parti culars of requirem e n ts.

W IT H A FT ER—FL U SH .

Approvedbyall theprincipalWaterCompanies. toValve-Closetsofall

A n ab so lut e Wa st e P r e v e n t e r
, div idin g t h e r e gul a t ion quan t i ty in t o t w o port i on s .

c l e an se s t h e B a em w h e n t h e h an dl e i s r a i se d ; t h e se con d pr ov ide s an abun dan t

agii tg
ft e r -dush

, r e
-ch a rg in g t h e B a sin , a m ost e sse n t i a l fe a tur e in con n e c t i on w i th

IN ONE PIECEOFSTRONG GLAZEDEARTHENWARE.

CEORCEJENNINGS, STANGATE, LONDON.

Il lustra ted C a ta logue s forw a rded on appl ica tion of la te st improvem e n t s in

Lava torie s, Baths, U rina ls, Sinks, Sa n it a ry Applia nces, a nd
Wate r Fitt ings of eve ry de script ion.





RETUR N TO t h e c ircula t io n de sk ofa ny

Un ive rs ity bf. C a lifo rn ia L ibra ry
o r to t h e

N O RTHER N REG IO N A L L IB RA RY FA C IL ITY

B ldg . 400, R ic hmo nd Fie ld S t a t io n

Un ive rs ity of C a lifo rn ia

R ic hmo nd,
C A 94804 -4698

A L L B OO KS M AY B E REC A L LED A FT ER 7 DAYS

2 -mo n t h lo a ns may be re n e w e d by ca l ling

(4 15 ) 642 -623 3

1 -ye a r lo a ns may b e re c h a rg e d by b ring in g bo oks

to N R LF

R e n e w a ls a nd re c h a rg e s may b e made 4 days

prio r to due da t e

DU E A S ST A M P ED B ELOW


