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NOTICE OF 34,h ANNUAL CONVENTION 

Notice is hereby given th.it the 34[h Annual Cm,velitiun of tile 
Association will he held at the City Hall. Durban. from the 3rd May. 
to dle 6th Mai. 1960. b,}th days inclusive. 

Executive CA)uncil meetings will bc hcld £ the Eden Roc Hotel. 
DAVIDSON & F.WING (PTY.) LTD. 

per R. G. EWING. 
Secretaries, 

AGENDA AND PROGRAMME 

MOIDAY. 2/=i MAY. 196' WEDNESail' 4th MAY, [060 

i 10 a rn. =I N) pm.-Mi•1,•B of [Kecu•iN 8.30.... noculli¢ (auncil Mee,Jog - Eden 
* Mol I..un. Eden R,ic· 

Holli 93n .L. -•OnVLgli']n RL•1•Irleh 

6.00 p.m.-7.30 r m.-·Ci·. Ic R¢cep•ion alle Wei- Commu,le'llons fron· /01;ne,j 
Col,le• At, H.,11 Symr•/. In Sup'YI Pieril.' 

t©N/,i/¢ Tow'.hi. rLESDAY, 1/MAY, 1960 
li' 1, a . --Tca 

845 a.m.- Re:i•Lintion 'ind [wile of FIndges 11.00 1.m. --SYmrosium cin 91,•ply If El,liell, 
9.30 a.m.-Welame and Omcial o•ening b, Hi• ./.i•e 90%•ns•irs 

.hip the Mayer / Durl} in. )*un•h 
('ounullar Cyril Milre 3,10 p 1• PLLrer, A Si,nuy of [hi· Control / 
le' 01 'c••denk Stas. 1.ighti./. Jr WiD£,1 
Ve,ueof nekl(onvcilien 14' .m 11%©0%%10,1 i,n Pa;wrl 
F..ion ,}[ Vice Pic4,[1/,1 4/1 .ir Allirnnili 

F.rum 10 .arn- Refrt•hmel ./ .m Memher< lim,1 
./0 .m Refr•mun•. 

....m,-Apo•0&,es and €,rce/n:I. 
Tlil.RgnAY fil, MAY. 1960 11.M am. .1 - .'.:'.'"•I rreRide•t's a n,1 

Han,inir Medals und Cir. R 10 u.m -·Muling nr Elecudw Council·-Eden 
tifi••te•). 124,C H ,1/1 

11.30 am.-fieelien or [xecul•¥c Council 930 am.--<(invent,©n Re4ilmeg 

1143 am. -Pres,deng].T Addre•s. Conin•unii i,Nini from Council 
Annu.,1/Lo,••tn€ I.*ci, 134f en• Iuncheen Adpurnment 
n,pi,]nini,·rt of •,di.I 210 •m, PI]pcr· ;Some eci•ncin:ic *t of 

nuclear miwer 'illi. er.,[ion ·· hy ./.•. .. .Cron· . Sub€/m. 
Eric Phillip*. 1) Se Eng., 11 -D, *=**.li.. •b,IN[0. W [IE, M i. A )IR.E. .....i £in P.& .ErS# n Mem 1 F. F. Profe%sar 0( Ike. 0 2 n.rn. Tti 

ri,gincer,ng. Un,veri:iy of 
. 11.00 a m.-Pape, : ' Fle'lrical I're[/ction 'f Dis· 

tribitil i. 9,911!rns." bv J Michel 
3.® Pm- Refre/m- 'm. .|r .1·,cily Depar./1,4 Cil 

(,f Durhili 4.00 F m -/Lie,iqqion on Paper 12.30 pm -tu.... ' rn... 

1. p m -Adiournment 2 m p m V]sil . 1./.ries. e. Kwa ...u 

Il 00 IC. p m -€ine,T•a or Theatre Shew•, 01 Night 
Flights over Durban. 8.30 F m -'ention B,1!. in lily ./1 



KENNISGEWING VAN DIE 34ste J.t.1.RLIKSE 
KONVENSIE 

Hiermee word kerniN gogee dat die 34.ste JaarlikE Konven,ic 
van die Vereniging van 3 [ol en mel 6 Mci 1960 in die Stud·mal, 
Durban. gehou sal word. 

Alle Konvensie vergaderings sal in die Eden Roe Hotel Zehou 
word. 

DAVIDSON & EWING (EDMS.) BPK, 

per: R. G..EW]NG. 
Sekrefurisbe. 

AGENDA EN PROGRAM 

MAANDAG. 3 1,1/1 lien 'A,OFNS[VAO.4 '.frl ](M,0 

9.30 vii 4.30 Im Ve' dering v.in 1 il-Ir 8.10 1ni.-Vergadering •an Uitv•rende Raad 
e•de Rurle Eden h Eden Ree Ho[el 

Hole' 9.30 'In.-lery.•,Iing i I KI/'el. e 

6 ./. 7.36 n. Burgelike .... In Vcr Aankendigili• 1·an t],Ivoer•de 
R.Lil 

wellaming, I hil Simposium oar V•or• epirp van F!24 
trisitel' ann Brink,//10 

DINSDAG j M.1.19An 
10.10 vm--Ver•crl# 

845 vm.-Re:,41rnsie en Lheeiking v.in 1<•n 1 UX) im -Simposium on' Inon,uning vuri 

Ilckinsiteli a. Banieepehiede 
4.10 *.- Ve.•,elk-in' e. An,Melike Or,uning 

1.10 v.-Middagle dcur Sy Ed die .Jrgemt·e•er I rl 
Durban. Randitid ('vril Milne 3,30 nm.-Refernar .'n nor•.ig /,ir [lic heheer 

van •e•heag·beligIi. .ir J T 

Ben/eming 'In President W•>od 

Vergaderin0 •an yolgende Konvensie 34' nm Bc..ing val Refer.Lle 
....1. g van Vise·Pieh.ent 4.30 In' --Verd•,ping 

1030 vni. Pou• Verve•sing• 815 nm Leirar,Im 
11.00 vi *. koninRN en Goele .en4: 1000 Am -Verveniag• 
Il l' y. Teekenningval Erel•nlinp>en Ser- 

.... DONDERDAG, 9 MEI 11*,0 aan Old·Pregident en E. 
le,le 8 jO im.-Vergadering van Ultvocrende Rand 

- 

Eden Ro• Hotel 
11.30 .. Bcneemin' lan U.ler/de RIa,d 

' 30.m Her•:ilting van K.ni 
ll 4• ¥m Fru•den[srede A.inkend,ging in ren'IiI R'ail 
134f nm Midd'%/ 
2.... Refernat: .Sorrnlisc .. die ek' 80/0.ming¥ 

Be4],reking ' - 1/ 0/1. 
nomiesc ... i.'ake ker'kn,gen 1.,ini.i•.™ en VL,L#nw[,arillger 
trnle·bed'.f" deur W Er. Phill,rs B¢Npreking ./ Referate 
DSc Eng.LLD (Alherta),MiFF, 1030 vm. -Verversingh 
M (9 A )IEE, Ser Mem 1 IF., 111*) v'.-Reler•at ,Flek#iteitsbeqkerminx 
P. ir in Elekir/[egnie• I.gun v.in digribL™C·*rdS." deur J 

icur4wc•e, UniverM:kii Nn Natal M.*mith, El.keriqilcil.cle•rte- 
3.10 nm Pi•i,se Ve•ersing4 , 0,1/, 11!irban 
4{JO n. Be•prekin: van Re[er•.iI !2.J• ni, MI.]di,0,]tc 
•0 ·,m •erd•ging. ./ .m-Bell'/al'rabrieke,Ins 
8• nm [liogkoop of Teaterge•elskap. of Nag Kwa Mashui ens 

Il.lo•r D•ir.n. 1110 nn, Konvensk·d.in.pan>by Stad•al, 



Agendu and Progranime - Cont, Agenda m ProMram - Verv, 
FR.A¥ Iii M I" 1 *,0 IR¥/A':,. M. 19611 
9.•D L.irl <ori.unlilin HuM,•ic· .10 vii--Hur'i,11[1£ ¥:i KInven•ic 

.mn Linit l'Inn• fi„n• £ 0,JIL| A.inkend,gine-an 'ilocrende Raii 
Di.·"pirdin' FipL·rn. R 'irl• R•prekir,v .1. Nufrra[' el '/.Ill 

10.10 un Verve'%,r' 

110(i •m. Ak]Lilling 
I I.©f, I.ir, C]osing X•g4,On 1100 -1 Vergti,JerinE ¥Jin t livoer'Ide .... 
1 N wor, Muuling I. Executi. Council-Elden File. 1 I HOle! 

& Hatel nin. Be«kc un J oere kan ZLr,U| iwiril 
V 'i 1, ./ 1 i,u • ' c ./ b. i 'rn n:cd fu, vir enigea lic verder: uit•appi. 
#.ho wi•uld I Lc fur[h•r lutin' -1 gen. Hierdic kan ger# i,•iril 
... lin be Irr,ing.d e,lher thraugh •I,w, die /[cklril·itc,15,1¢p,irle•lent ©f 1, El,•tr# lk·parlinenL ar th, deur dle oirmlele K,inve,hie I,cli- 

() licial ' .11,•enil•n Trivel Asenlb ag,nle Mnie Mi,sgr•ve & Walhl,I Me%xrs Mi,58-0,©/Wil·un. (F.din' > .rk 

I..1111 EH Plt<}GRAM •11 PROGRAM VIR DAMES 
MAANDA<. 3 MEI '9,0 

MOI•DA'i'' bid kIAY. 1.0 
6 I. 7 / Irn B. rgelike .....1 6 p ..L<kil . n -7 lA [1 m Civil R:.lion, lily ]Ill 

DINSDAG, j ME' I.0. 
T[JEST>Al, Ird MAY I)66 !145 vm.-Vcrgader vir Xeg,•Ir* er. LI,irt,•k 
114' u Ir, A•irhle finr Reglseation, 1.uu, I g "in kenl0k•% In All/·],L• 

11:,d•cs :Ind ()11„i :tl {)1•enIng. E 0,en Ing I ii K,invende 
1010,i m. 'Iea 1010 6. eT•er 9,45 

11 /1 >>- n m Apoli'Ill .ind (;ree... Um &. konings en Goele /,mic 

11 I ' d ill .....1,1[lan . Paxl I're'ldent\ and 11.15 -i oekering van kre,- n Scr· 
1 !4 illurn r• M uniher. Med:, k and tifikrile Cer· ;ian Oud·Pres,de= ell Ere 
lill•-leR lede 

!14' a n• Il.klen[ al Address. Il,4• 'm Pres,dent•rede. 

Free Aflernaon N:•i:dd. vry. 

XM •.00 nm.- [lioskoil of p m CinLT,/ or Theatre .wM or .* IL•atelge.ild..p. iiI' N. 
Flight%0•er D,irb:in vitizte oar Durb•n 

WOENSDAG, 4 '.1221 1940 
WFnNFEDAY. 4,h MJILY. 1960 

wn Vry nwre 
niri Vry nuni,tidag 

8.15 rim -.def,•run' 
X Il 'm Members lorllm 

DONDERIDAG. 5 M[' 1.0 
TH['REDAY, th WAY 19>60 vm.-TK..% mot •erversin. 'i' ge'llap 

am 'rive and niorning tea wilh th' ian die nurgenlec•[trq•,i,1 
M.ly,ir/·4 nm ..&'in blbneke III 

' rn-VI'll Ind' I Ics, etc. etc. & Mag.. # 

8.30 1, m -Cenvenlion Ball-Cil> H.,Il 830 om Kum·en•,e·ding»T[y by 'nikall 
VRYDAG. 6 MEI 1960 

FRInAY. 6¢h M AY. 1960. 
IO.30 vm.- Vergader •ir If).30 a.n, AMer].blu for Verwr.ingx en Afslull Ten and [-]o•ing %s. ing v•n Konven% 

•.inn 
imi ...L ™ fliere :an gereet wor. p in V.11% in[I To,•fR ....· arranged for wr 

Ii../Le% w any %ho would en,8een vie wrder: 
like litr[her outing• genlet. H.lic 

These c.in be .irr.inguil kan 'ercal word vilher deur (]Ir011:h . 
I. Electricily Flok,r]%11¢,1*d¢parierncli• of lepaitmen Jeur or the dle ('I.. # .] Convc.,(ien K•invenNie H.... Tr•el Agent•, MI]re 
./• Mu•grove & M Vai4[,n •Ed,ns.) i,•·8: i),e & W.Ix,in Rrk 



A Survey of the Control of Stage 
Lighting 
By J. T. WOOD 

Pr.... pul,. 1939 Al[hough the Drotininghiltrn The.•ire lihed 
As we kn iw. Ihe:,Irkal perfi,rm:,16 have oil fi,r it' lighling. 9 A '111:roling 1,1 Mi 

exisled fur many centurie'. and 111 in all th= ihough[ been c",un. given m the conrrl 
Irie. conim•nied m [he lieht'ine anch npen air. relying 4/ 'IrninE q enie,il. pnigided to 
daylight u enable the audle= 4, sce the ming the wing lighting "11 113[,e, Ili'i·. pril· 
actors. ho douhl with Ihe de:·reaar in time viding a /mming e/,/ when required. 
available for lek/re and 1/0 in certain The ,ill lighling in due •aur,: gave way 
Ii,un(ric, due to the vagarie, if the wealher. U, gas and although we lind apalogie. filr 
[he performaike had m take plice al night ·duel] and heal m *ime „t rhe carly play- 
and| ind,hoh o k hecame nee..ary to uxe /I. i,f the Oper:, Hou•e. C ovenl Garden. 
art]1]cial ligh, 1.1 replace daylight and in Illi, now illuminunt i,Ilowed much more 
the early UnieN the u'l . 111/ light I. dramatic u. to be ill.,de 'f Ilylll und com· 
moreiv funcli, inal in [hal k m ti,ed tii plete central comnil was 'blailled (ir Lhe 
provide light <in (1/ acting irea. lighting Equall, :irrangen,en[• were pn 

AL fir/ al·*. little .Cen:6 via, emph.er], vided fur ··pligying in" side m,••14 m much 
18: actual aintoq,here beilig indicated hy ahe .ame wit, .4, we Muld plug 1,1 0 itood 
\IN // .ind wume Uter when ,cenery lada>. h 6 ..19, mt/re/;ng li, /,Reth:/ the 
a. 4: kne w it loda, wa. .,£Ided, thi. itrn• 'lf Cumanqi'I' in "ri•, wh•, wa, are rebp,in- 
paint/ in very great Elen,1 1,1 give [he elka .ible for in.mill 16,1, 11 1.'O,idia, the 
required :ind the grent .pectacle. i:.hieh Con/die Fran,ai·,e an] 111,1•t Fre•tch 
tilled /e theatre, tended / be mechanical theatres, had ·tarted in 191*,» rk,killy Ga•. 
Severnl exal„ple, .lill exi.1 of this b/,Al. and iliat lh, Frer,/11 wird ftir ,wlib- 
machinery. of which the Royal Thealre 1%.ard. in '·,ell /'i,rgue " der]405 fr,ir,1 Ihe 
Dri,uningh„Im, Sweden ha. an i ,/Manding organ-1•ke conxlruction,)f lhg /v·mil 
equipment Ihie h enabled [he ,:ener> to be The h tully electric wallation 

didilged In vew of the audience bv means recorded m 1 ngland wa·. made by Mr 
„f an elborate 2/[en, ,/ rope, lier. and Sioment who w:A then in Fnulan,1. ili the 
pulleys The :ictual Kenery vill At, and Savoy The,irc in :88! fi„Richard D·09!ev 
the ch-k "ve', a . wer¢ beautifully Carte. Tht. was replaced in 115: 20'. hy a 
painted in penpoctive and, although the mor¢ modern inxI/11/[ion which k al the 
nlovenn[ impaned m them wa< ralher monie/ beine renewed We have /0 record 
,[ilied. [he mane]. of ihe me.hanicil of the delaik of thE .y. in/:11:,lion. bul ge 
tem, mu: hops heen know [hat :i, much heralded ihe early in/allatl"I' cl'n./c•i a. 

ihe mcidern 9.Inix of rri,ja[Icin of Ginlight. and h./ten. etc and ihe are h/81 1,21,1 
bdi *W the ),ten :lf 11[illung clouds and Ing w.1, i.blauled by au 14*14 rei,|aii,ig the 
rl,|ling »av• a, impurtalit u feature «f Ihe 'ild lime light,. Sir Herbel Tree'h Fruduc. 
A Ihealres a are tlie etectgal effed' and lion "f Drak*, L'Ing f,irt' of 8/e 
Aing machines for the Rhinenw/en, in The h dinimer wa·..,/ c.iuri, tlie 1,4,lid 
the m dern Open Hou» rquilly [he dimmer and 8|thougli *11¢ itil i,imple/ In- 
1hunder inkehine·. a ·.,irt „f wooden ,kitile lailal'/ i. Ii4'u. ,]imiler ]./ w.% re- 
11!ey. d,iwn which cannon ha]6 were rolled. mi)':d m [ in/'11 la,1 xe:,T' 'e': am 'lill 
to fall linall> winh a re„.unding crash Into many example. be luumll m , Iler,Lion in 
a reinfirced recepiacle, haje long since Ilaly and elhewhere. I„/ of d,/ fi,9 
given gay to Ihe larc recorder and loud· impo,lant fi••ialli•luilr, 4,1 this t>p¢ in Lon- 
'peaker. don n u al the Li/# Ctihium whieh 



8 initalled in :904. bu[ Siencen. h.iiI con· h:,£1 in efre'l a full 'cene pre€l. Each con- 
gructed a mul!]c,in[,aci re•lutice dutin,er tr<,J levi·r pi)„/#ed u three-poiltillit lt)/king 
with • fairl> good limd rati i. which m knob which /her frel th, level frum dic 
in•ialled in die Ijind•in Orera Hin,•e (lkite, m..ier ch.,ft or cau,ed the Jever move 

known :1% the SloN Theatre M KI,•Nway, do#. wards by me/1. 01 4 Jockwhe or uP- 
and m·an> enminental theaire• Thece wire zard, b> antic]ockwix turn. F/ch lever 
ilimmeri, „1 /1„ur..e. di,1 14,4 give buch g„,id 8 pr,ivided wilh ailii,blahle trips for each 
14).ld variailon a, the 1,01 11]n•iner. whid, by dirce,14>M andl In' 4etting the·,e limits and tile 
judici.6 adju,Inlent :.f the quailtily ,/ Nillt kni,11. a. re,te,Jred. „ne operal„in „1 dic 
could N made ti) 11 :mille itln,0,4 an>· re- maft• /1 the lever, miwcd [0 the dc„red 
quired Ii,ad and can be bev conipared with pa·itian The /2 / Ihee comrols wai 
lh¢ ,·ari:,c er kid,1, 1],ith the Jiquid and 6 re·wmable a• 111: lever. could te 
Slemel' re•.ince were drawn ir md 'en· accomm/.ited at lj" 1:t:ings w[[h 14 
tral c<inin•] hy main-I [racker w. .11· b"een Ihe r.ifi 
ably antenve"h[.1 :ind 1!11• Ii,eih,• A Parallel will, the.e cleal'lpnhenli con- d en·,pliyed in JA In.my varinbon . ti, th. siderable rri,gre• wa. made In [he rn.- dl' ducu n :f [ling,len prlector lampx and, 

1, 11/1 inil and Americ,i mfier Ilie /14 1 wheron. in me dir of Tree forty „r jifin 
18 0/r [he liquid diminc wilh ip, tracker circu,6 imght w./1 ha·,e cowered Ihe LOAM„F 
wire control * replaced hp :he dead frinnt c f the foollight, batten, til{| fbodliehtine 
panel ci,Iltrot [114 mullic©,ilacl reAkince equi,Irient. the larly an !.imih were hen' 
dimmer, and combining .111 •witching :inil ral,luced by Ing,ten lamp, /11 requiring 
fu•ing in one unit 71/ /9//4 led w dimmer, In oin.equenie •mid tor wre rather 1.trge «inlrol, .in,1 the pure nieiliani lind ninre cion,rel circult. Ine apli rent 
ef n iving a 'imlilit> of 'lle'e re'Malike' by In England and Ainerka thi"' rarely lund nuitcd di "luber ·.15 'IN' did 'e beleng [u /3/5 who r//Ilt me tilys and 
9/ce /Vail ible (91 41.Lge k ihhe |21 |(21|011'• 40 the lendeney in theae „ium lie·· 0 for 
did lin, apply ti. wh Lin c,tem on the con- the Comrol .: equipment 1,3 N of a rtable 
tinen: as the mech.mical iner[M of the v,- nature. but in the i anlinental theatre, lhe 
le,11 wa• meraa by the nionterweight 8 

9FM 
of 1]10 .„3114 in•re,eved. one humdred 

id :o very .ompact . 01„r,4 1.:ink coutil <•r .i're /·ircili[• hell ..1.1.p]:le, 
C..4 iruc,ed. In England .[:,01„/,en[ Wm in Americ·, and Engla,id the 

it, red,23 „hAn!¢ted b> the Tacition 14 siumber of ilieatres ·,0 Wulpcd coul be 
D C in niany theitrei.:ind alih,iugh heiween 0,unced,i/hetineenof,nehund 
[he war. A C wa. avail:ible. 111 11,0 lareer The cilib. e.pecially th,).e wilh equipment ni.Jimt'altul en. 11,iwever. Iranivia/, Ehere wer.7 21*dre i,f the nee k and relucianie on t}ie two 9x a Dart of the mihod, •upply d arpn>ach were „Ned N, the r. C load •f Lhe enable Ii, :,impanie: 18 ·.h,d al,ject 

m he achieved hy the pr••1•ion of coinniI' [hed[* p:./ie/tri, in aw of the :ink,unt Mr over *ine handred of .3,/unts •hich eml monev thri w„ukt 11.Lve lo nap init for ho #,per,ted by lino mr li 19314 re •centent cif ,pecialised e·uip>nienl. the •pert 
P/ lication Mr Ilie R<1>UJ Operi, H Quze. C rivent 3 the con,inent. however ilie Bikdon Gorilen. called far one hundred und thirty- 

tr.m,foriner nxic i• appearance in leg 'x egil. und apar fri,in ihe u•n'IN 
.ind w• id,irle, by Sien•en., whil., a lival tion of F,T. ihe +L·of the I /ing inanmal 
p:,tenced by In, Nal/1,11 1/ tile 11,>me Opera controk Iii// their u•e itnpracticable. The W» 1./erly adopted hy Al G. B 111 inic, a,4,0,1 11,/* mall limmers were 8/· 
eoubled ,„He or more brudie, to be moa[ able f r [racker -re 

:, operalion und tlik along the winding of tran,former .Ind Ihe farm of om[ 31 had /way. been form unpopular of construetion enabled n direct duc m maintenance [rouhled me cable m 
replileemen! I he provid& f / rhe older #a· 01 /1 cani,ilkuted. aild in 69 ea,e an lype re*,•tance unit' evi,ling builil•ng did riwit lielp The inven- 

III con,e,pience ihe mech:unial ,/e of [imn by Man&eli / ihe electro-magnetic 
ihie control, 1// <leveloped / a Wigh clutch pravited fhe , Alitlvil and Ihe dmimer 
<legree of Derfe.·lion :ind lh, 1/6 m,„1/ kink wb pim/ in :L remi,te pli•JIi,41, but 

6 



ihe ah fl. were driven M h,ind h, mean. Metrop,ililan Oper,t Hliuve, New York The 
./ H i'dil anil /„.4 cap.lan wheel n„„inecd adve]11 of the th/.Ilon providal the /eans 
1,n the perch pia/„rm. 0/ con[rolling ihe 9/11:i'jng :urrem from 

The -pfing unil uncoul'[illy nf the Indi- ..11 1/Mention,eler' und led m [he de.gn 
vldual dimmers hv mean. 01 [h¢ cluiche, of a contr' board by the General'lei/ 

M Mian,PH// by means ok' Ce. a No.*uy of Aind:, 11 0.okwn/im dl, KN/gi 
and off wa, alinve which m mount¢d Bria which wa 8// al the R/li ('Ity 
a „.]imeter gi•ing a re.,dilip .h,iwing the Muhic I la]I Nimihir Ini:,Illttl,# were .UP- 

/41[](]Ii of the dintizier. C[Li, tuhallux,(1[1 54 Plied to 111/ Cily Cenler 3/ thniugb ihe 

d in full working i,rder. and. aJ[hough due B T I I. Con,pan> to the Od•im, fornierly the 

forreptu,einem, 1, 1,1 u. nighlly· Alhan,bra in twindon Thie millallon• 
m „f greal in/orame as [hey provide [he 

Fr,im [his [he Ligli C:,11.0,12 (Butul, 1]rx: 
Ihis ex,imple,i •if [he :ill-electric 1935) wa, a Jimical „inc|u,ion and nili.pre•et 

baird ThaL a[ Radi, rity 11 i. five ftil] pre- de>ign whth harne.91 ihe /airic ,irgan 9 enabling live cua to be pre,/ and the conkle Li, lh: c ,nlrol of liuhang wa• a 
M#//0 11, He c//ged fri•ii• T" prexed tti unique [ep fornard in Ihe =rch for a another a[ any de.ired .peed The.e #ive 

nicans of conlrolling large numbers of cir- 
prews are in additum Lo a nu/er or 

cuit. from a gnal conxole. The hand driven rehe/Ral h,»ird which m:,ble, diafi, of the 6 Cmen' Ganlen »#em were lighting 
1,3 h/ ,:I up in [he u.ual nk:Mizi,er Tlii. in easily rerbiced h> m,)10./ driven //. and vallatlim. which #a, for three hundred and the e„upling of each circull ki [h: action f uneen cin,il. cond.1/1 ,/ a large ieactor 

wai ence,ed by the * k:39. which /„· / m in vhich the dimmer, were h:.112,1 se,ged the ad¥a/age of gr.,up c,„niri,1 fr.i:n /8/her 1/11 the fu« and main the normaJ ,witche., key/,ard F•¢L ri'toll. perl" and a innirol desk ,&:Re,1 behind the cim 
4 prearranged group, '1 be brought into ductor in the 441 a[ will The oper:lon operator 

faced the Ntaee :111' 11'e hie fireit p'ineli 
The ke>bo•rd or · Me," becrinle [he wore athk hack A. manv know, 1lle Al•]•ie 

operalional cen[re of [Ile Ci•nlrol "d by Hall i, i,pen W wte fifteen bm u ddy. 
pr™ing the approp, 1,11/ key the gr>up„ /· 111,]ng hpe performonce, lin the 4/ 1,4 
dimmer,> c/ujd be r ial kiwered, iurned en Ing approximately are h,Jur each A ren 

or Macked out with e I. Moreover me 4/• 1, pre•ented nion!,Ip and hm tn be 

Aplication Kif nian' 4/ the gent• a) con'#.4 rehe:med an£] 11[ il•,rine Ihe night. In 1. 

for toot inier:,1- free, U: hard. tor ./ quence h is quite 11.„.i] 1 0 find 1hcit thexe 

ting up fuiure :irrangen•ent•. The drnwha:k 'lonthly 'h:>w, dre planneil i,i lit 'Ix Ilial'ir 
1 tlit: iers)/11 via:, 1he talet thak 11 wa/3 lighting channe# to 91% the 1,/,Ul:low, „i 

de•igned far dire.l i.peration 1, a lialll,I,g the biiard. The init.,11:/in ,uffer: from 

Teciali'[ and did nal c [er for the repeli- ihe main def:.1, of ihe wiwrable reactor 
M „f exac, dimnier difigh. a. req uired ili that a c./.1.lerahle tine 1.% i,ce,ir. he 

taday. For mlihi: hall. ice 4,1. revue and tween the action laken at ihe Coniml de,k 

large spectacle' however. it i, 'nll withom and the multing,>perallon <.f the lighting 
rival and nan> large in##:Ill/tiong. .uch :is From the ft,reg,Ung. 1, k clear that hy Drurv Lane with M hundred ind •ixteen 1039 there wa, Iready a dclinhe trdnd in 

circuits. he:ir Mitne„ t.1 1. emcien:y the development of pre,/1 and remote c.in 

Whil,l Ihi. progress wa, mdile in England irolof gage 'tght,nu, dividing inti, Iwi•clear 
the American, wer¢ pur,zing an,ither line cut pal. [he all·electric g'/em ilf Aril//a 

of th.iught w][h the inlriducti.in of Th c all- and [he ele:tri).maharlical *m. either 

clecine· by cl// remete Lon[rolled dimmer or inicker wire. of Furape ,«em at 
the Radin Cky Mu,ic 11,11 in 1033. The 

14,1• War Deve&•pinem M ,>f a ,/Al reack,r f r contr,)1 curre]11 
W beer, wei] //0/// hut Ihe heavy Al [hi, poir, we mupt again wir, der tile 
,aturntine cnrien, fequired hail prohmited light'Ing tee}m'Nue which m ch,inging 
il. 1.¢ bir dage pur/)Ne. .]th,<ugh a •imple rar,Idly ind which wib Iii have a marked 
Mek,r W„/1 ha] heen in,lalled in the iffeci .in ihe fi]Iure In Gerniany. where 

7 



th¢ 111Iye theatre. fully fileelialined. wax the prescb, Ihe authorN s>·blem used a %]mple 
order „f the day. running efw ha. never three 1,1,use rect•tier .y.tem pri/®ing D.C. 
been a problem . 1,1 iii Clur,equel„·e, which hud the advillitage of #preading the 

al,hi,ugh ni:iny ligh,il unit·. #{,re de·.ig3 ed Ini,J evenb over (he pha# 11 :ill timc, and 
for cyclik,im, cifec[*, tile I/Iming had was pro„ded a, standard will, on, Ncene 
remained under ihe .imlrol of irid,vidual pre'el The fir'[ fully operali,inal in'talla- 
opernion. friai bridget g. illerje. in frool :Ii,n w,IN al Re>kjavik in early ]MO ful. 
of h:/4, position,, whict, rewlled m l],e Inwed cioilv h tho./ 21 the Old Vie. Stral· 
need f<ir fewer sciurce, <11 1,gl In p,ig]:ind fard.upon-Avon and many •her. 
and Anlerlea. where wagi were e,thei 1,0 A' the'e twii Wten" :ire example' Aif 
low toatlruct .Uitable labour ort- Mph to be „nportant principle, m 11,2 wn,/,enon of 
<conon™.al. Ihe trend wa, tuwards le u>e remole c,)11[rol*. it i• worth w/hu/ing the of a large number of ··pi,t·. ccuitri,]led f„,1,1 e#,enlial difference, in layout, 0. th„ ale,15 ihe board The nece.·,ity fal touring :,1,0 the t¥h/|e Mt·.ider:,1 i m ,/ the 4 u 
helped Ih•, trend bjecl in Ihor the lightilig , „uld 
be rodion/1 The (in arrival and Warge runitrn lieneur ,>,tern c.dis of two *,1 
of technical [ia| perminnet would •iol com/inent,, a rehearsal de,k. which A be imi 

rY .rin, 111. in effecl performance a nornal ..e hoard /1 in minialure. clin» lEi, 
Ci' w. at the end 44 the a]U war the deniand a prea liane] containing len small 

' cletin'ely exi''ing lever, for each 
fli toili:,1 b•i·.'d' circull m the rehearqi 

11' a larger number of c·Inuit, Ih.in ever panel. four hundmi anil f, irt, for a firty- 
bef„/ and Ilie AFe require,1 four eircu# board eic The hec:m rehe,ir·,a! de,k 

an: ther problem ha. a ina:[er er®over f der w/h switching 
faciliti• to rernli[ al,4 0,]e pre•et 10 he 

A, 3|wak, dilring war[Ime. 81:In> deve] faded [i, any <iher [t ·.Ii,Dilid be 1,••1/ thai 
opmen„ were ha.,ened by ihe unlim,Id th¢ lerm ··fade·' E u·.ed here 8 in •ound 
mone> availahle for rej,earch :ind w al Lile iculinique and ,]enim [he blen,11,1•e 1of one 

end ihcre were many new [oals Lid,•hle Neaing into another ami mii ih¢ passing 
for the [hallre ihrough :i h lack. iui mi.iti,in. 

The lint change of impor,ance came fi The Ld / operati(m k m lind ihe om 

bweden. where the Kinwle reactor wa# in- ne¢™ary light =itings on (he rchearsal 

valigated ind duc Fi ihe .r.ailabilili,if high tward and then tr;.n·,fer the:.e t.) tine i,f 

quality 40/1,4 an etri,·len, magneli, amplifier the pre,/1, Thu, f.ir e:,ch cue ,ine preset 

m rn,do.ed. which mn,3.101 ..f 1. required and it tw,i .lagex i. .... I.by pro- 
wilh feedback al 13 ':4 wired Inly •m,,11 viding ien ir w<,uld be Mi.ihl ti, re,Bet if Ir 

rents f r i, control. Moreover a limd aa, in- .cce.ary in order /0 maintain continui'y 
tion lif 30 to 1 m lihtained and with more rhe author regardcd the problem in 
retent modek 50 10 I or mnre The liN another way F/,m <,b.erva,ion „f /he 
in•al]Mit•on cif Home ihirt> circuit• w.,5 in oper/li/n al large nuinual hoard, il he- 
aled at ihe quilho theatre in MLIb and Larne cle,r thai / Lime. the facililie. were 
in 1950 the Natioimil The:/re in 040 „„ not .uffic ien[ and g [he oblect i,f die daign c,impleled 'vith in'er M hundd ei,•uits, 8 iwi,fold. tinl m reduce the Nlze of the 
fulliw.cd by the Folkteatiel m the wi elty de.k ·in [hal ork. perion /oul rea,h the 
with m hundred and eighiy eircuit•. number of {limmer lever. with caxe. und 

Ar Lhe sanic time Goorge 1/emiur at Yale ./. dly to add bi the ratilitic• already 
Univerily and the a/hor in Englanil exi,;ling by Bding :neLon J were fully opera- 
wrking m the idea cif droppnl the 83/,1 pa,]0 with reaclor a cro, lader· ihus the 
I/d in the Rod,0 City in·.[a||alion and 4impler ,ua (/uld be carried out norn,ally 
i.=ng the lighting directly by mean• i'f and. when neceshary. the other paneT be 
A/.Am The 11.emiur nielhed u./ br.„ight in[,1 Iwo ui. 6 ./ihi.ed t„ the pre,el 
tubm hack [(, It:•k. 1}n/uting ,;r,gle pha•e [•i prat arninmI]ent / 4¢,1// 

A C :ind ihe fir,1 ins I tion wab £,t Y.,12 Boih *yieni• ha,/ Ihe· inhereni dihadvan. 
Iniver·.ity where h: wa, working. and con- tage illat when crum//ing trom one pre· 
d.led of forly.four eircuil. with xen full •,et to linoiher 41]1 th<ilic CirLUits which are 
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Electric·al Appliances fur Communal 

Applicatil,nw 
By G. F. Brm ne. £ G I.A .AMIE E. 

A M.iSA.)I E.E. Ch> iiI 5:,likbilrv, 
Fle,·irieity De/runcen, 

I. BTRODUCT/N ing of mens,l.. The f,irrner red„cn c „k Ing 
At the present ,lage „1 /velii,)me„, ,/ Ime and increase, hourl¥ thrmlehput. muti· 

liative c.min'unilies, economic factim large' ing in savings In :upiial ,_0.1 of buililing' 
preve n the exlen,]4¢ ue of electricir, 18 and cquiprint and 11; running 69,9 The 

individual fani,lie, In order m bring im- latter i, dairahle for hygienic reawns 
Fwinenis iii li•ing 'Iandard 4 u'•aciated Operaling re,[ill• have been good. „otne •ith a full i,•e '4 electri•ily (•1:in> >ubxtan- lable, ha•ing been 0 11/ ftir 6 year, or Iial propi,rli,wn ilf the native p[)pulati•,8 i, mile with negly'le expe,"11[u re on m.in· /6 e'le'lial 111.t the conclp[ (if ./immul:] tenair. Cracking of hotplaze, i liable to 
uw of kilities, /0/d be ac:epled occur due /0 re/died heat Ly'ling b,11, 

Snite progre.0 h. been m/e t,iwar,I. Ming I ·.11]ril> c,n,tructi"n and the type 
pro,Wing w,Inhle cle,trical applianLA fur of clemenul uwed thi. 12 hail no narkedly 
communat /.ced, alihouoh „) f.ir thei.e ha/,3 Jeirinlenta] effect Cracked holplate, can- 
1·een anplie,1 i•n]• for u•e b> unmarried Inue to gLie g."d .ervice even after •e,rial 
native rn:* hou•ed in hi•Nte|* vear'. 

The ni,Ign,[1!de of the achievemen[ to d:Lte EIperience in Salisbury indicate. ih,lt 
mav be Ranged from ille fact th u 35.005 approximately 10 Mqu inc inche' cif natives hou.ed in co hovel, holplate and ather Cam surface are:, *hmild he allowed frir ea,h muna] h,1,1(Ill» u"Inne :,hollt R molion Mive and [hat ihe h wplate, .horld he rated! kilow Il h elir. per annum Po.,ibililieN fer at about 1.1/3 kW rler .linre fir'( Water 
further hed development m exixting hogek alone heating equipment capable of 

iminin, m not le.s th,1,1 :ill[,iher 20 •upply,110 
ahout i + pint€ of hot waler ner millk,9 hour per unli•ner annum 
native and rated / 001 kW per nathe i: 

2. BOILING TABLES aile,ILial: Fnergv requirenk•nl, ilm,Lint to 
approximalely 0.71 kW 

Trnli,kin.dly the /:iple diet of the m,0,0 hi.„• per nathe 
i' ncr day. including thal itged fn, water heat· me.ilie porridge vari. with 'le·:/lumil c'.91 in meat and vegetable ing. at n .te,:.9 The Sali•!,•lry i,f 0.48 food pe•iw i. 
cooked over an open hre in a Irt nr •auce· Ilp to 1he pre.ent time two hundred 12 
m Roax,ing or kiking in „Ch k un- kW conking tatek In,ve been initalled by 
knawn 111: SaJisbury Munie][nlity 

Thi, [v[le i,f cookin, can he promided Air 
C\Ce·!len[ly by mean."leclri' 6,iling lable' 1. WATER HEATING 
A hailing lable Co,134,+ of u 'urd> 'me 3 1 Gem·ml tural *(eel framew,irk ,uproning heavv c.i<t 
irin hi,11,6,1/*. The inin plate. are heated Di,niNic Iliermil oir:" 1>pe water- 

b.v Al¢ in. of lihular metal-ct id, mineral heaten in· are unK,mahle for laree ·,cale uhni 
,ulated, air heating eleme#.1:imped linder· mlinal apptications ming M low heal re· 
ne:ilh. ND heat coniro] switche, are pro. 'mery nile and ihe large numher of appli 
ided and the tihle, are ·,wil·bed on and ati,•i required 

# fnim ·:i centr•I i./ ina«·e••ible t. Ihe CentrallY Placed vir heute„ with hot 
uer „ter pei/d /1 all ro,ir,/ of utilisalion 

It i• e„ential bi nmvide hot iiater f,ir through a pip,ng ing main have proved 
4Arting porridge and far wthe,quent wilih- :ithil,tory 
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Usually a water·heal,]]g systein inherently A typizaT •94/11 con•1%14 of a hal water 

1,# * une wrage capacily and Il]K my be *rage ve·.sel connecied to c!,ricd circuit 

1.41 for de,ling wlih peak requlrememP, piping waversing the bullding an.1 feedinc 
Ha,ing regard [, expected peak demand hir all the Daint• al which h,i, water i. utilixed. 
h,4 water. and I [he ele/,ricity tarilt applic- The water in the ve„e] and pllimg i.. kept in 
able. it bal:ince ini,/ he achieved het#een con•lani cirel,lati„n h, mean, of & motor 

kW rating ,nd heat mrage capacity. 1/ driven pump Heat i, generated in the 

line with Sali,hury electricity, uirilix. 0#. electrode w//.heater and „ tranderred 10 

in,l/]ed have .ia]] heal Nuirlige c·.ipacilie• (he ••ater in the sfuruge veal by ne·.ins a 

and are capable ef producing hol water at a heal exchanger through •hich hot water 

arrniximalely the .,ine rite a. it k uned i. circulated continuoudy The heat ex- 

Caphal mst. m Iherehy kepi to :1/1 chaliger nay con,iM of 1 ne,[ cif ci'rper 
mm wilhoul any inereafe in running ext" rines inside the ·aorage ve.„1. 

Three I 10 kW electrode waler-heaters 
3.2 Red,mme ,·Irmem wum-heoum· 

and one rated :1[ 65 kW ha·.e been btalled 
Where ./1 waler k available water- by Splishilry Municiralily. 

healer' empleing resirtance immer/in ele. 
ment: un he uel •ilice•ful]' and have 4. STEAM RAISING 

least canital clill Where m,ked food i, fph/ to larpe 
A [Yrical example now heine inxialled numbers of native, / can he cooked mait 

by [he Clly af Sali,bury is raled 31 100 kW convenie,illy in la,ge *am heale,1 pans The 

11 compr" a /)0 gallon 'ti.rage .. el ad•antageh of Ne:un raising by elecirieily for 
fnini plikh hcit water i·: pumped thniugh a thkpurpoxeareax f,illows 
pipine ring main Mering four ftwr' in two (u) Ra•,id re,.ponx of boiler* I Ructuat· 
hoilding: The /.lem is designed for a ing eim demand 
con[NiouN drug·i,/ (i[ 1.4[/ gul]L)114 Of 

110 r waier per hour fi,r abluti:m and Abl M tx,lerlm.e i, required The 

Apiler, may be placed m the kitchen 
laundry purrosci. The water-heater i, con- 
trulled hv a thern-al and a sinele contrac· £ „31.ider,ible .aving in building 
mr. Safet¥ fealure. ind/de 0."t' C"'t of ··tean' r,iping and heat 

an exce# /m- 
r rature Rern,(141:,t and a low waler level •e, I ken, 1/ a mininulm. 
C t./u, 

hih p•ly°. :irranged lo trip a main circuit· I (C|"Illm" in "Peratian and no 

- eaker Int water will he Nupplied kir 4 I// f,ir d/// 

./ daily except ai week-enl when h Id) B.lers are almo„ fully autoniutic 
ill he ava itche far 12 hour parind< On and reql,ire a nummum of Ittendanee 
i. ha'is energ, conxurnplicin M expected ind maintenance. 

m he ] 7 kW hours per n/i•e per day a[ a 
Ic) Electrode +team boiler, are inher 

Cij•t of Il pence en,ly ·.al again,t damage due 11 low 

1 3 Ern·trridp ",122.-heuier .L•••r level 

Flecirode waler-heatine sy/ems are qimi A stealn generallng »im now under 

lar w the reri.[ance element type except thal eonstruition for ihe City of Salisbury cim- 
heat #generated directly by psging current prise• two i,[entical clce(rode type /eam 

1 hrough water by n•ean, of immer/d clec- ba,!en each rated at 380 voll;. 600 kW 

trades 0 1 combined output wif 43]00 /,ind,; 
Generaliv le resr.lance of City water I of steam rer haur. The hniler. *ork into 

A l,8 iii be u.ed effc¢lively withi,ut chemi. whe .ame ,te,Ini r•11/ and they can he uxed 

cal tiowy 1)0·,ing conqi,*t. of adding a ·,eparaily or t,ther. Normal working 
rmall ammint of waching goda or common guilge prosure 1, 30 11,3. a.q in„ und al! 

:ak. in 93!i'hory about / ounces per 1(*) condenite ix returned to the hi,twell. 

gallon. i: wilicient Tannin may he added The boilen are htted with auto,Nutic load 

as a „irro<ian inhibitor #er; to en,:ure that •te•in, pn,Juetion 
Ilecause of chernical dosing R is ne•%- i. adilixled continuairly in •ordance with 

m [0 „cilate the rledrode water.heater parying requirement·, Fach Lintr"lter con- 

fmni the buildLnW pii,ework, •i•t• of a prei..ure qeni,tive device which 
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exen» c, inin>1 hv 'Nirling ind '.12'pring A fu,1 „]]enie ki. been pkpared f,ir 
b„,ler feed pump aild al:li by ./perating a ni,„illightulg a fliolball pit.h i 91 Engli•.h 
teed *ater bve /4 p,Ke Tlie eontroller• Foutlaill AN•Clat101 btand:Irds and this will 
9„rk in conillne [ion x,1 thai one boiler o[,A be a hrid el,m anceniv when Li become. 

aece 1,1. load when steam requirements de reaIR•. 
not exeed lt: capacily. Te *atif> large All Municipal lowl,Nhil™ and hMel, are 
*cam demand. [he boiler,; share lhe load wred by bradca•ling n/wl.4 09/mr 
The hoiler, akernale automatically in [he ekpinenial h rn li,ud,reakerx and .<00 wall 
leading und trailing niles ever, 24 houri. •mpliliers arc u·.cd In 1, wn.hiri and thre, 
and {he, are subject lo remole Nureri,;·.ory t,•**t complexe> are served by 250 walt 
c.ir,tr„! fi•r ].v:mil %hedding. mplifien. 1 [oN,el amplifiers can be u•ed 

The kitchen in which thu, equipment i, Independen[[i or in conjunction wilh town- 
to he „/41 will wippl, cooked meak 1 *ip equipmen, In emergene>. overriding 
4.81 native• and the in,Illed iraeity „f contral permit, 3!, equipmer,l to he 
4leam raising equipmenl . 0.3 kW per operaled & put out of achon. b¥ remole 
nauve 'lectricity i./.umption for .te.qm c ntrol 
rai'ing " expece,1 1" be at•,1lt 1.35 kW Adminiurntlon and 3.ecurny requirernenls 
h<i un. per native per dayal a Int of 088 make it e•entia] 10 /rovide a VHF radio 
pence comninnicatinn grs<en, Air the Native Ad. 
5 MIS/FLLANFON,S rl F/TRICAI. m/'tration in 'he near fulure. 

APPLIANCIS AND APPLICATIONS 6 CUNCLI SION 

in Sali.hury. 2 elsewhere, ne# u.e. for SB tur Ihe ninin Jorge ,cale appli""n 
clearicit> in native areas arise aln/9 daili "f Cle/ricity in nalive area. ha, been for 

cooking and development h:„ taken the 
An imp•inant inntivalion „ ihe pimion 

of palh by priwiding fueilitte, only for 
hol waler fur ahl,]lion. and laundrv easier pur Mlia hon.ed in howel, 

/„e. Ihn?ugh<)01 a lanie IN)./1 .ace,imni) EIperi0nce glned Ii, date m[],[ be con· dating 1.000 nali,ex Thi, 6 new todav but ,;dered ax a preparation for,he real ulsk 11 is fore,een // Ln ihe not too di·int ahead. M of making [hc benefits conferred future [hii. ament,•witl have 10 he pr vided b, a full 119/ „f elearicity availahte M /11 in all ho,t¢16. Tlie noly appn.;,ch which has any hone of 
Manufacture of na,ive heer utili• economic wie. in ihe fi,rexeeable future 

mixer" conveyor. centrifugex. pump. and i. t„ depek./ conininal facilitie, to Ihe 
refrigerali,in equipment. m all of which etec- n:kive tin,n:hirt particul,rly to fan,ilic. 
tricit> E vital. Di.iributi„n af the product geate# „tent 
r. facilitted by ihe u,e of compre,sor,+. ror example il 1, AuggeNted [h:„ in new 
pump. agilator•: and electronk beer di» b,wn.hip. communat kir,henx sh:,urd he 
pen# Now that light wine, and European /m,ided ft•r neighh,urhi**1 group, of Kay syle heer are available to native,·. no beer 50 familie. Town.hip, could he laid out 
kik + comple,e wiihom cold itir'/ .,0 ihit knehen, are reavin,hly yinven/at 
equipment. t„ all h,111+ and, in fact. Ihe kitchens 

Newe:t recrea[,ona[ anienhics are oidoor ;hould be made ihe focal point of the area, 
dance Moon each wilh a permanrnt indalla- 11 shoilid be •urrounded by a fenced aff 
tion of 5(6 coloured lamm. tope or record i,pen •race Mnlaining •hade treeK. henche• 
Mer, aniplifier ark[ [nud.peakm. f r Ihe m„ther·. and plogground equipment 

Pkniy of IIi/lighting k required / all fi•r the children Ti wal,1,1 /riwide a pleaha/ 
50:Nal :en're' Application' include novel /lace for the women af ihe neighhourhood 
nuodlighung eq,npment fr•r a ptirtable box- te nect. perhap·. tivalling the aciraction, i,f 
·ins are,111. and a naval seurchlight mounted the local heer garden and cerlainly having 
m a 40 foot high lattice tower k lial for more henelicia] re•„IM Initially the/e kit. 

ciowd control at a native hport, 4/dium chen, could he equippel with hailing tables 
A, a matter of interest the <earchlight wa, hur development of suilable electric aven, 
installed previ»I> al ibe K.irihi Dim 3, de'irahle 
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One development whleh will have very A fur lek·]led und funoful hlll I prefer /1 
far rekihing wi| ..DI.21.12*C¢% 1. the believe th./ it 1, ine,inible progr¢„ 
extablihhment of conununal holli hime, in Olud* f unnuen.ing the pattern 
iiative i<iwishipt. .imil.,r 10 Ihi,.e v.hi.h of developn,ent af n./Ive people for /,od 
liave exiMed for nian< year. in ihe :I,Le. of e1:1/ 1. ihi• #. :in,1 i, i. perhar> Particu- 
Europe ilcre milive, will be title ki nht.,in larly gralitying to iho.e 0/3.erned Wilh ¢]ce. 
hot bath, Ah Miar and Inwel.. at nulerate trkiti .upply Ihal tile /mihility nf ver, 
charge'. Th™ nity be conaered hy ginie f_»,brder,ble lilid bu,IUms i. also pre•ent 
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Tlic Electrical Reticulation of 

kwa Madiu Bantu Township. Durban 
14 DR.]lil 

liripr,duciA,• B.niu village ung,. fpr familh hou,ing and 
The problem of devi.ing •il[ c·intam arrniximalely [1,000 d..]]ing' :11 econom•c 

reL ie·illatien li3' 11 int il Tin 111 1116 L, mie thut 1,hi]/ the renmining area will he ilevel„Ded 
*Mung 0,<i-r Municipal Supply M Ihe ..„(age ho.le] shien, and unnide 

** in ihe cout,In t.:/ It I fur appr,ixinullely 17000 be,14. The wal 
nerill 1> recegr„/.il Ihat eleciricitv tn the ullimate populatien of the 2.1/1••hir ir eqi- 

ome plan a c,in.tiler/blepan in #prt„bia mated at apprininia,ely 100,6(K) per ./. 
11]e «·hil life nf u ent,ununith, twid [rom 
ewer,¢.le 'llreally gained. 11 1/ .lite. tli' F.I.,ce 
6 i, particularl, Irue m regat of Bantu 
Township> Thi·. .i·.pecl, lwHE In I, [1(il c.,ninion wim i,[her „mi] ir <chemes, 
primi,riJ> the ci,neern / the en,ineer hul 11/ calli[.11 -1 / the eleclrital relk/Mion 
2,1 Lhe „nic linie, e/.i•peralidn he[ween £11] a[ kwa M:™hu k being 111 an.ed fron, Nalive 
pei„.» ir,volved in direcling /Covitie, relili- Service·. L.en, an, 1 G,iver,iment Hill,Nins 
Ing 10 Mive c.inll'Mita i. e»entn,1 Fund, in .ubject tti ihe approval / [he Mini,- 
order th.a [he he,1 revult. c.in he obtaineJ ter f.r Baniu Admini•irali,in and Develip. 
fron' ,/ .,vail'thle re.1 Tee. ment 

k·veral pape. have li,w been .rillen The fin.un,ial '1 arrangenic,11• .lre ar fol· 
the xubject :.f reliculating 13411,1,1 Towlihips 
and the,e 1 gether wilh ··u[*equerii dii.cu 1. C"'D of ae, from e. Ming aion, City appear u, have .l,vered The *i, jeet Main> 1,4 the Scheme [.i he fairly In,inced „ 

Umughly I feel thal thee paper a gram from N.dive 11.1¥e all Services 1 
nide evy U very viluable e,intribu[ton Fulul' 10 Ihe coune. of infounalian naw' available 

lar [he guidance of hith pre.cm :ind tu(ure 2 Co.,1,/ mainr di•tribution sv,lein to 
5/JiI,<I" 0,121£md in th 1, p/licular type of pr•ide f. evelituil full reticulatkin 
work and. alth,lugh [h,·. paper r rababh con- <,f Ihe ,cheme 111;luiding cli,me,iie *up- 
11,14 |itt]· that k noi .ilrei,dv firmiliar to pile. m he lina rced :„ a grant fi- 

nii,#t zif 1,5 1 h<.De lh,„ 4 will serve the pur Naliv¢ Servicb levy Fund•. 
K (/ again f'icub,ing a[[en[•i• An the 
rn,Nen,+ involved 3 01/ of und :a the greet lighting ui VII,/ 11„ith. unie Tinze 
available ta 11103/ in[/re,tal the A inelliods rudinicniary forn, of clreet lighling 
empl'yed and 4 '<perienci gained Il kiia. lighi·. ·.paced 3{>0 ft apart in 
Ma,hu. ever> Neeond r,ad to be fin.incel a. 

d grant 'rf .1 Nalive Ser.,ce. 1_e.. 
At b luxe i would like [/ cive u few Fund> and the addixi. 116,1 4 of 4 12,841.' detail' 1. i.der to pre:.e•t I plen•enti]4; the ..treet lighting ,>,tin 

/,1/ral ricture .•f ki'.aMalu Hantu lawn- t·, pm'kle 1*11•• 10 I u/rt 8 /1 
4 and the clerical work inwh·cd in road•. io he financed fri,J,1 ri•••erfi- 
rew.ulaiing the T•,w•hip meni 11,4,4ng F'und.• 

]111 Tkiwn,lup uhic]1 14 „tu:/ed R tnile, 4 Con, of relieulation iii Ho•tel Area. 
nii,11] of ihe te,/re af Durban, euver• an The Ii,u len•ion raicill•,th•n including 
ir,m i. 1.001) acreN d.d will he divhled into .lreet liphtine an.1 Ihe interruil wiring 
10 neighhi.urh<.od 11,3114 Of tile·,e 10 neigb· of the hil.[el building, 1,3 he fi„unced 
b i.urh, 1 unil>. 4 *ill he in the form ./ tri m f ,·ivernniem H<,u„ng Fund, 
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1 inanaal Impficu€•,n• o¢ a f ow V•,ltage revenue al ku:.M.,/li, h:,xed on the r.lec 

Rezi ¢196]2: Thrc>UN;tur ihe Township tricit> Departme,11'' exir[ ing tari Ks, will 11<it 
be 3/Te,en, to cover generaii,in and d„tri· 

It .,11 he noial th.Ll pravision ha, nor bullon mt> Thi, pn,blem hax nol ycl been 
been nuide f,ir financing the [ow voltage reglved ind 13 the c<11*/ af c„,1,1,{crnble 
reticul./Ti,in reguire,1 for dimie'lic Nuppl 01 c intern al [he nkiment 

arid p ..di lh: in•ernal .„ring €if [he In order indl.Lir ille reveli,ie that can 
1 [ 0(1) hou.1, in ihe lown,hip. be expecled fr,ini Rantil tinviship• [ have 

The „.une fri>n) which dic nece,•ary Niken [he lihertv of anaty,ing md presenting 
cap,ml can he maile availah'can{' ihedeler- delad., o[ die /,crage con,umption :f 1,200 
Mat„iii / ,in econ.imic tariff are Mo prob. M.Ull,Cr, It /heverville Bantu Town,:hip, 
len• pre•en,ing diRJCUkk, m ihi reslect Durban. „ a manner sin•lar to thai pre· 
and at the pre.ent Gmc, ihe,¢ maiter• are *ented in re,peci of Fa€ern Baniu Tow„ 
4 mdercim•ideratii,n. •hip, Johanneliurg in a paper read by Mr 

Under The exiaing policy of the Govern- Ma,mn at la t year s ci,ovention. as I feel 

ment, tile bul Authority E expected to Lhal [her gati.tic, give a cle=r picture 01 
rrogi.le the addili,mal Capils[ required the w poquan 

fully rel"uble ihe 1.:nihip in ,irder 10 The April. 1959 unit e•inNumpi,on figuro 
make dorlie·.tic ,upplie. available m addli- 1,2 ve heen I iken /111 arc anal>scd ax fo]- 
Ion Lo the ,ireel ligh[Ing alreadY being pro- lows: 

- 

vided. The :idditional c.,pital required tor (a) 2% u·,ed he/v.ecli , and 10 units p m 
$ work inclililine Ilie inlara.il wiring tif (b) 15% , 11 20 
all holl.•. 6 es,in•,1.1 1,1 approximately (/ 177 21 30 
16(»,000 m he *ren[ over scvera 1 year:, and Cd) 14% 31 .. , 40 . 

11 A hoped ihal ii will he /Ox.ible to obtain fe) 12% ,. 41 - . 50 - $,ime form i,f C i)'ernnien' ,»itance in th' $ 8% 51 .. 60 . 

rmpect and iherch> ea.e [he burden on the 401 18% 61 100 
Cil·'. ralepayel. Ch) ., 10[ ., 200 9% „ 

It k felt th./ :illhough iher, will he a (i) 5% used more than 200 unit: per month 
large number of pinctitia[ e,msumer' in the For con·,uiller• clit./6 :ibl•ve. h e c•ir- 
To#n.hip J, is probible that for the flrs[ 44'g average re.enue ha':,1 mi the 
few years. a compliralively ..uniber Ele¢lricity Departinent's Tariff for privule will N able 10 •ITord electricity [n •iew of rehJdence• i• as follow'I 
this. 1[ uill be rai'al [hai ki pro,idle clce- 

sm•Il number 'if 1955/1956 Tariff trkil . i relatively I. 1959/ 1960 Tariff 

sumer. ia ali area a, large :,4 kwaMashu. (a) From 2/6 minimin, 2/6 minimuni a 
con·idle rable amount of initial (bi 'apital expen 2/7 . 5,- 2/7 To 5/- 
diture will be involve,1 (L} Sile'exti,Wh [O re- 5/1 u. 6/9 5/1 10 7/ 

dice the Milial high cial,/,1 experdiltre by Cd) „ 6/ID to 7/4 7/1 / 7/8 

0.,bli,hing cert:tin :ir:i• iir ninr. i, whILh (e) _ 7/5 10 7/11 7/9 10 8/4 

doni:Nic rupplie, wauld he maile :IV „1:]ble (fi 8/- 10 8/6 Blf to 9/- 
h 10 10'10 9/1 to a ve n o, me t -1 h fit Vo 11/8 l l, f o r v:· r„ u (gl „ 8/7 , 

reasons. from the Local B m„ Adminktra- {h, 10/1 I w ]6/8 11/9 10 18/4 
tion Dep.irlrilri[, al/1 furlherniore, [he m .. 16,/9 & higher 18/5 & higher 
arrangemenl nlay p *sibly confict with ihe An indkat,On of the load grinwth in Ch„. 
term< 'Ht fleetricitv Ac[ tervil]© k given by the graph (Fig ] ) •how. 

The %econd problem. which I• the £jeter· ing [he average coniumption pei coli•umer 

mination ./ an e...mie I.,riff d.f• 0"r the [2 mon[h period Irom pre. Au,u* In 

Mt, .·er,/in ililliculties. :r; the larilf applied july fir the years [955/1956 4 1958/59. 
mu,t he 1/60/ly 21!ractive t,i e®.iurage It would appear. therefore, Iliat ftir a 
people to wire [licir h•inie, and make us¢ of nun•ber of yearN •ome farni nf 4ubsld• will 
elatricity. rn,m Inmigali,m already car- tx: necexhary lo make up Ihe deficit between 
rE M. 11 appear., th./ (he antic,pated reve= Ind e...le if exihlIng taril' 
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are i, be .ipplied 1,1 the 1 +31/ip Thi, huh 6 110/e ..i...0 be undergroll feel 
sidy would presumably he provided by [h¢ mically justifiable 
Bantu Ad"nisir.iii.0 11,parline,11, on a 

A d:velopn,en, progra mme over a per,<.d 
basis lo be mutually agreed upon wi[h the Of 61 Years w:' drawn up inmally for the 
E k.tricily Departmem A po,whle a rringe constructic,1 of the ·rown,hlp 0,1,1 il k an 
nient would bc ,he Vegation of *rn[ing M/:iled thal,hi. will be comple.le,1 a, the 
and ni.untenance cost, for [he Township 4 of 1963 or carly in 1964.1-or oinven 11¢0//11[Lon from the re,t of the Are:, 01 ience. le Are.•s are being develope:j Nue 
Supply, in order 10 arrive al [he annual Mge]> r// .It pri,[/ rol,glily four 1//1 
amounl requir¢d in the Forn• of H clibsld, Areas have been 
I[ i. con.idered 53! all work in uinipleled. conneciian 
wilh [he •upply The of :]e•,ricity ir, 1he 'lown electrical ret•cill:[tioa 1% bei•g wrried 
ship drul,1 be tarrie,1 out b> the I le.tricity 

out 1,1 4/p wilh the building programnie. 
Department 4 in and not become this respect, it has been 

:In additu,ital round w 

function villient / the Banin Ad inigration [.3 wai[ for final cuil•plet]011 u{ road' 
Departmen'. before :iltempling /0 p/lit pole' or lay 

ulklerground ab]¢$ Al present, a·, alic:id> 
1 unire Load G.n·,41 1,]enliOned. Ihe :]eclrijkatton is belll re· 

/ricial Ii, full 
the eleclrifie/* 0/ the In 1959, afier h,)sicl Iversity con.ilmel •m artl .Irect ligh,ing onily [hroughout the amids in Cheitervilk and L/matalle 

fan'lly holising:%'is '!11]b work o[ Bantu reti•u' Townsh,/ were 270 and 581 wait. Ialing the 44 of k wa M :,5 ]. il .ts a [ pre.e 1]1 re,4pe,[ive' and i[ :irre:irs rea•on'ible ti' Flanie'l will ell/[ (11. ....rucl]In .1 :1 pjan an in,lial Mten' m an aller d,•er•it' 33 6.6 K.V. deman• of ,5 K.W. per consumir Ai kw.i slefdown ,ubst:,liun. the laying 
01 15 mile' i. 1 Ma•hu, 1000 '01' 3 AL. WOI]|[i giV©.1 limwinzilm ileinand ./re.[.4 ]n. 
eable. 20 [tilles ilt low ,/ 31 K.W. eillage „ble. building per Nore The dem:ind is due 
and] equipping <f 10 ir:in.f)rnier mainly lo a lighling li./ ard it : tell th.i s»il,h,1,8 
hilbstaili,mN, R could he increav# p|anting ConKiderably if 3.000 pok·Kmq 80 we mile. 01 i iverhead qrei ligh[ 111.1.11 adopt and an active p" of •Itical# the, 
Iriccti,19 2 8//} greet Jigli, 6,1,4. dll peop): in ihe ux, :Ln,1 :/ ,id.a,8:8ge, ,/ ele, 
a 1,11/1 estiriiale,t o),1 of £260.(111 tricity In thir respect, a *m:ill utility ele, 

tric sto,e .elling at about £4 hai alr:,„ly In il•igning Ilie reti-lathn. Ihe uititer- 
been de,igned and In:,11„Ic:,in.,1 ii• th 1, ly:Ing pririeiple 01 kee ing ,<„ts To a n„ni 
LouniTy and „ 3: feh 111..1 eve,lu•Ily. a. ]111]m wai borne in 'IN :in,1 thir #peC[ 14 

wa.s increase and living •cindards improv.. rece'll: c./in'll' :lie/[ion r...1/ng I 

further appliance, ,uch a, Nal.LI] rutng erator illud,heation, l =,sting praclic,h from time 
units, IL., wil• a],0 hecon• popl]Nir. M Ime. 1 his congdtiation hah Inillie,jid 

the 'hi'iu '51 «•11]Uilir 'i•e• fi,r ui,der· 
Relkullitin,1 I)08ign ground cables :in,1,iverh.:iii 111:lin. ·in] [he 

Tlic ftillowing genern] prill,iple. w·re l.·pe (if [ral„forn= huild,10 ele !1 wa.. 

adoped whun the inifial planK lor the micu. ion.,dercil el®) i„ in.tall an :,dequ// 
121[83 were prepami. bahic 6,60[) voll relic 'Jit,in wh[:h coum be 

1. The e,Ltended # hiph vollage reliculation . he later dale, .ind .enable fur. Ill 
Lher be underground [r.in·.1·,irn-r •i,b•latioin to 

sylein. eunice 
ted int„ rl.e mb] .„ .11 When 

2 Tram.former klhk, nguired 10 /»,4 of brick A nubter rkin of the 6,600 volt »ten, buildings [o b¢ ]a>· ere.le,I by [Unt„ bib, u oun [0 01 [he r 14.i #11 lavoul of Ihe Town. 
3. All .Lreet lightine m. in , 1, he ogrhe,„1 ship. was prep:,red :ind lh¢ sell:m·il„ 1„. 
4. Low voltage re,i:uli,Ii t,) he overhead 

M <'f th' pJan for v.[rli)[i• Nolge' 0! devel. 
in the fully hou•ing 'rea. opment are dic/,5 in jig 2 

5. Iii th: 11<awl Area. all ho,le] bullin© Fri.in IM drawin•., 11 will he [Ined l), 11 
to be supplled h nleans 4,9 an linder· I w. nece.lry . ... in Dn¢ l.... m 
ground low vokage re[Le'li'ion a (emp<.rary 6.600 volt owrhead mii to 
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hiteK as are requireil m net the fulure 3.32 1 .7. Darri·buarm 
Lown,hip loading. Kiork M, .hould 
not 3,321 i. 7 D,u bufar be larger than nece"/ mher"e 

4 will red•ce the number / aiden Wi[Ii one exception the replies 
tia[ unds available and present the to the que.[Lonnaire sh<.w Lhal 

Engineer unh the problend keeping <berhead mains are "/ exclu- 
ihe 6, free of weed, and rubbich A for L T. dknribumm. 
w meaxuring 15 f[ x :2 ft pIlls build· 

ing line miric[ion: appear• m he ade· 1322 /,ini//r r M/r/rialf 

quate br a capacit/,f 500 kVA Approrimalely 66% of the 

3.22 L,,ad /19;re ne ii·g. Lndertaking·, revie,i.ed u'·e copper 
conductors and the balance use 

The returns appear 1/ favour the aluminium 

brick building no dubl dig k the com- AN 61/mini,im appcar• to be 
raratively Ii'w c<'ft of .,ich 4 ricti're. slight]> more exlen,ively used (hen 
erected b, native lal,ur The brick d wre aluminium oinductors. 
building :101=r. in he ju,tified for 

important load cam, witching or C'o.idwo Con#Ruration 
linking •tali••nq 

Vertical configuradon is used in 
In a number of reticu]/Lion schemes 

70% of the reticulalion scheme. 
pole tran/omier. are [iwed altholigh and the balance use horizontal 
they are not a' popular 81 woll' be 

i:onfiguration expected. 11 would rem. however. thai 
serious con,ideration,hould be given 10 3 324 ,¥eatral Eu•hing pole tran'former' Mr A e in area where 
the load density is low ar where the Multiple carthed neutral system 
1,)ad is a devekiping one haA been adopted by 75% of the 

S[ee[ kioNk* are ud by a number Undenaking*. 

of authorities bu[ insufficient informa- 
3 4 SM' tion has been received to indicate Lixhli,!A' 

mherher ther .hould only housed „y in Tung,ten lighting is hy far the more 
areas •here the load densitv k low ar p i LI:, r form <.f lighling and 85% of the 
%hether their m justifies the addi- 1'!:lerukings use this [ype. 
tional maintenance They require. 

Two undertaking. hive used mercury and 
3.25 Al.rk Equip•ne,li sodium fitul for main roads and aecm 

Sliehttv niore th:in half nf I• J inder road' 1 the M·nships 
takin/ IN,)11 cirmit hreakcrv fi r the 

rtuore,cent finings are used by 15% of 
E.TIT rn,lection (if Ihc [ran•former, 

the Undertakin# and [hev are all of the 
and thebalance u/ H R C. fuses. 

high power factor type. 
L.T. prateclion i, hy 1 1.R C fuses. rluorescent hiting,; u,ing lamp w/tages 

of 60 and 80 33 H T. and L.7 F/den amd Dimi- watt cal'acitv ar' in service 

butori da lingklen Jam/ from 75 to 200 
m capacity are in use. The nig popular 

3.31 E.Jj.T Fri>dp, rable, .ize·, of 'ungxlen lamps appears to be either 

Roughly 75% of [he I Indertaking· ISO or 20CO walt. 

have i]™talled underground cahles for Spacing of •treet lamp' varies from 110 
the E.H.T. dislribulion within the to 400 ft. Where street lighling has been 
town,hips Of the remaining 11% whi financed exclus,ely fnim Natives Service, 
have adopted overhead E.H.T. main.. Levy Fund,then lighling ha·: heen pro•ided 
no indication has been given th„ un. either in every ·.econd Ireet or else ligh< 
ratisfactory Mvice hai heen given ing at every Ireet inter.ection with Tio lighl. 
from these mains ing alang the length of the blocks 
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4.0 HOUSE WIRING AND SERVTCE Very, little infunnation has been received 

CONNECTIONS 4:,reing tlie wage, pa•d t•, eleeiric:31 
[r,tineer. The Native Bilildine Worker• Ac[ 

4 Wir,·i e Me,/MA Ini• dok. ininimul iale' 01 pay for 

One [ nuertillung hip. Malled PVC trainee: and m Municipality h.1, ad,iplcd 
sheathed wiring. one h:„ wiring rini in cleats the„ rates A wecond Municipality i. treat- 
and rhe ren,aining 859 have urd [he cr• inc trainee, n< galaried vaff 91 higher rates 

,enti(inal .•duit xylern. than Jaid down in the Act. 

41 Slumlards o! Wirng Work Native etectrical e,•ntractorN are operat- 

From the /,urn: reanied h i. evl.lent ing i. Pretoria and Sali•,huey. 
thai the wiring work carried M ha• been, 
of a high standard. Approxima/y 75% of 6 0 UNIT COSTS 
the return. indicate t],it 1,/hting poinA are 6 I Sli·ep• lighlhin Rui#/Imi mounted in The centre of ihe mani, and Scheme 8 the lightine .witch i, placed in [he xame 
roam as the light N enninol, The |m,Lihide, The co• of •treet lielitine Nehene k 
of /he replic* indi/ate thar wall hracket dependent up,in Kech 1,/tur, 11, 4/e / 

lighi .cre provided with (he lighting Nwitch sland. whelher merhead or Inderground 
for the vanoux Toom, grou// / one point E.H 1 cables h:ive heen provided, <pacine 

Only one Authorily h:ic pro',ided a 30 of huhls, extavation and load cel,[re roct, 

ampere wker emrol oullet The returh Wic.,te th,i[ con.tilielion 
Two Al,thorille, 11 n'e LI•ed ceil„„ co.[, work out .i[ , n let],Ing between /2 2. 

*witche wl ni, rn ,imen. nce prohlem.. an,1 £12 1.er ;land For :i lamp ,pa·ing o f 
whim two Authoritie. have h.id unNIT,fae- 240 10 100 ft ,„ine wo,K]en 6*,1/ and alu- 

tor, cxperience. The remainder ,)f the re minium overhead cond,irtors. a unit /081 of 
nile: indicate thai ceiling Nwitche, have not £5 per Nt,Id mei.uring 40 n. x 70 ft. 
heerl used appear, rea Mhle 

4.3 Sper-Ad r p.8,4,2 4 61 R, tlcul,nk,i• ci D„,?Mt,r Pii,eer 

One Federalian Incniber ha, }md e•peri mul Siner, Liqhihie 
encc with m/mun: I kitchen, 6,r hou„ng The return·. indlicate thm, Ihe averale coN 
fhemah tim U appear, thal there is no Per Nt.tful for lown.hip reticulation which 
demwind for d facilitie• in the Inwn, M inefulte. F H T. feeder e,ble will]In ihe 
the Union Mihip 1(12/ cenlie•, ]•n. v.illage mains 

4.4 Wir.·,M ,W„i,1„·7,1,7ce and ,treet lie],ine iN a. „t out Wow·- 
Rmlhly Mo thl/1% ct The Mun•dpantle< A De.KNE'/ f„r m .4/Ar L}h e, 41% Waxi- 
ar [he co,t (,f [he niainionance of house .:Ii D./.i'"i ./ F'cir •,/.d 
iring in„:11]allon: and the balance expect 
e eonsumer [<. pay for mair"nance. (i} Coniple[e /,ilergn.und cabIe syNtem 

4.5 thilise Ser Wre €'in,}ici·Non, " r a lawn/ 4, v. idi Ktand. mca™v. 
ing 4. ft x / Overhead service, are inilieated ft.-appniximately in 66% £45 per vtan,I inclluding scrvic: con· 

<,f the repile,; and Ille kilance pr,ivide neclion• 
undergr(.und „rvice cablex. h k intere/- 

ing to no[/ [hat PVC in.Illation i. being • Complete overb<m,1 mains syslem 
adopted kir practicully all nverhead and for a township with 40 ft x 80 ft 
underground "rvice·; £25 per ... excl s/e connectiOnS, 
5.0 BANTU ARTISANIS AND 1% Deditned ior int Ailer I'Nenity Waxi- 

CONTRACTORS Nli,IN •fmfm,• i• •76 AW Pe S·und 
The returns indicale that 23% 01 the (i) [.nderer„und FIT. and overhid 

Mun•eipali[Je• employ n:ilive. in Iii wiring h•w vol(age ni•ins to suppl> 40 ft. 
and mainienance of hoLe ing: 11•tions. x 70 ft •and»£22 10/ per sland. 
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C. Delm!,d ffil· an Ape, Diversily Mulf- and practically irrem/lable N is iherefnre 
munt Denintd 1 0 6 EW Per Stattd recommended thai 

- 

(i) t.ndergrou// 1- H T. and merhead (a) ror any nalive townshir a comptete 
1('w v€,1'age matn·. =10 ft x 70 ft schenie f,ir /reet lighting and reticu. 

Mand,-£20 per •[and latiOn #hould be planned and this 

6#n .limld he uel :1 a master 
6.3 Siree, Lighfh:n fiftii,Qi plan. 

Street lighting linings :c,[ing fron, £2 100 
to £ [0 for 'ungsien lighting ars uid The (b) If [he init/ development 1, 10 be 

average priced hiring used would appeir to rudimenidry street lighting then go 
beoftheorderof£318 ahellit with sitch pOrt; 1,11 Of the 

ma,ler Flan :hal are necegarv for the 
Flum'cent jitting,; coil fram £5 0, 10 

•crvice require•1 Omit anv load 
£22 although the average price i, approxi. centreN Ihat are M required but fol. £7 10#. 

low the F Il T cable route planned 
7 0 EXTENT or WORK TO RF t, tic in with Nuch load centres. 

CARRIED OCT (c) Where the d/igned plan haq been 
There are approximately 144,000 houses shaved down [0 ihe minimum 

built in le a re„ qurplied by the 24 1Jnder requircment, considered c:/mia! by 
taking€ included in IhiN „ir. ey Of Ill [he /leclrical ZInderaking i[ Mill:t he 

t.tal 325(» hi,u,e• have ben rravided wi,h adhered r„ and Ihere *hould be no 

ele:iricily illpply. compromise. Expedients which niay 

There re£'11 in lower initial m approximalely [900 of Ihe expenditure hi 
•ircd houses which have 15 ampere socket de.troy the planning mur be erongly 
oulk[ whereas the remaining 13.50 permit re,.isted. 
[he use of lighting (inly. This repon wal< made possible by the 

8.0 CONCLIJSION work of Be nin•bers who completed the 

queitionnaire and in Rome ca•.e' went to 

The decidons made toda, are Ihose with extra muble 1- provide rupplementar> in. 
which we will have to live fur man> year. formation To the.e member. a ver> Fecia] 
to con'. Errol in planning can he cli[& votc of [hank, is due. 
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HOUMe Wiring and Service Connectionx 

iii Balitu To,u™hip, 
By· G. Ma'.0,1 

INDEX Sinee the ¢<,sl „f i,ir,ng a,d .ervice cable, 
1.0 Intr,iduction ha, to he mid hy the (enant /0 con p h 

ably 11] ./lird to pay an econom,c rental. It 
2.0 Preblent.. m he Faced iii the Pn„Mon A c.„atial th.,1 /e in & 1ll./inn he decianed 

of Se. ic. at a crite tbal will nult he a hard•hip to the 
3.0 Reci,verv of Lcian Chairge• enthumer The nia thin follow ore ha,ed 

on thed,Numplin,1 (liat - 

4.0 I louw Wiring 
41 111,'tallali,in (a) The in•[allaoi,J] 1% tu lie provided at De'ign the lea,1 ]1®ible cos[ conbi.tent •it], 42 Mcihodkand Material. •afel, ard ih•,1 
4.1 CK,Nt af Wiring IN:in:,1.on. Com· (b) 15 nieets ti e ,:-unwer's pleted requilen'ents 

0 1'1nueh il ih on in au•lerni 
5.0 Cost of Materd. Meter Mi,xe, anil Mr.in baaik 

Switch. 
30 RECOV/RY OF I.DAN CHARGFS 

6 0 Ser,/e Cable. 
lf the 1 .oe 11 Alll|.i.rit Y h•, to reetier the 

7.0 C'inclusion. M of dinic/ic electrical wiring il int]„ 
eher be •n 'e form of rer.1 or a ni<allily 

1.0 1%'IRODUC-nON surcharge . uers of eleellicity. Tritailb 
*ho have been paving u deleriii „al |L „Se Lo,al Aulhuritie·; and Anihorities Nib· 

11,he,1 rent •ill re•ij,[ hy ihe €'inver/nient i,i, Uie any ,®rea•e in t'ieir rent 
purpa.e I cater for [he have rerfi'rnied 'Inic'.1 unbelievable co,,1 i,f 'iring e.en [hough fuat' 

6 
in amd# 8 le; r ta/ if pr<,vi£ling decent houping be:/ 1.1,ivided and .1 

nion: hli 
and Ihe training i,f Nati•e h,/ding workera. .urch:,rs: 10 :on.[imers appeam 10 

be i he:in,"wei Large wwnships wah neat holies. admint.. 
trariN build ing.. eic . 11* ari·,en hut ine The 1<,hanne: burg B C.lU,Wil hab W 
Nonder. whelher the absence „f adequate domt m ip, tarJI] LhaL where h we and 
lighting in the hnme, and the ,(ren 6 not conne, I, a main qupplv .1 rriwle ho. 
perh.» re.pon. hle f,ir (11: ire:/in]• tif u buili o, i Ii,nd „enud by the C„une/1 and 
res jilenlial i,Ingle with a cliniul' of einne pro,ision hr such co,[ hap; not heen nicd¢ 
and cor:flict, delinquency il,]d deeade•ke in the remal. a charge / Al. per minfh 

tor every £5 0 D of <uch cost *hall be made 2.0 PROBLEMS TO BE FACED IN THF addit] Dnal to de tar,IT charges for electric,l• 
PROVISION OF c.FRVICES zonsun,cd. 

The Aulhoritie• have laid /M that: [[ ha, han assumed thai Ihe Me of the 
[i) The in·:tall:ili,in provgded i: co„ of the hulk wuppb of 10 cleo- Yeurx ,ind retcr· 

ence to an tricil annuity table 4 nu, he iws that the re> charged to tlze r kiment :f 3 10:in of Nallm S,rvice Levy £100.00 at 44% 
imere€, r// 8 an animal contribution of 

(ii) Tha[ thet Local Aul},irit,, mu•1 £6 37R fer a period or 30 yeah 1 his wark• 
linall': re[,culation hc]Jell' oul 'f out .1 npproxinutely 6!d per month for a it' own kan fun/, Imil £5 0.0 16.11 .ind for convenience of *Dheaw 

{iii) the provision of dilnetic i,Nalla Lion the en!.4 ha• been /ken lo the ficarch 
tions must ho on an "nonlic basis. renny. 
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4.0 HOUSE WIRING (b) Toupht Rubber ur PV.C Sheathed 
4.I i;]slurian,1,1 De and „/1 Flex,ble Wire B,aided Cable• 

The ba&ic requirements appear (i k The u advantages and diadvantages of 
1,/hting p,)ir: in eac]• mi.m :ind d I thes' :1„F 1,1 1 leruk :ire. - 

wcket outic[ for each houhe. '1 he 
ion pro··14- of Ad,intage, only nne Rocket outlet C.LI, be cr.li· (I) Ch: ip in firs' co'L even allowing for cised / / ii pro/,Ned to e,ic our:,80 the u,r the exia cox[ of 
of electrical [he ./Ul terminal- appIJance, buLit / /unied ing fi[[ing, and the ed/h i'.ire r:- ha[ for "me >ears to co,1, the eD,14unier quired for the cables wlth an inx- will M be able lo :/„,1 nlany appliance, Maled shea,h. 

In lohanne,hurg we are faced wilh the 013 Wiring kni can he made up ver 
rroblem of wiring houses built monJ 'lian cheaply and wiligul the necessily for 10 years ago The,e houses. m comint„, 

with ihose xpecial being built wi>rk,hops qu/nient today have w d- 

ing prov,ded bul we find thal z,],in> le/ants Disadviu•tages 
have constructed 
# 

ceilingj whicli are nol (i) The cable is not ver, rigid aild mii,1 

ng en·•Ugh 10 Ruppor, even a gighting be ck»:ely :uj,ported .liere Il 15 ,i,n 
fE .. We ha„ therefore decided on tlie an ventc:it wall. Due co the foft 

U bracke[ which is cliciper In both IN bricks nNed for,ntern.,1 walls. lizings 
cost and mainten.ince than the :entril!14 are didcult. Allernalivel¥. 31 ian te 
mounted rendant lighi en/ased in conduit which provide, 

b/[h 4.2 Wh·11* Me#hod, aild W,B i:/i ilipport and Ineehallical pri 
tection for cable within Mch Thw Reduction in the a of :in inx,allalion 
requirements are expenrive and can. can be effecled M mkine the best ux / for certain inst,|1,11!,111, mke this skilled and ben,i-skilled lab iur. me,har,Jall- lype Of •in™t equ lili is 

tion and expeng•'e Psh], hv [he 11,0 of al(emative i, standard col/// wiring. wiring mater,ak lil) The cable lendq it,elf [o tampering 
The Native liou» are of standard tpres bi 11,2/u,horised Tie/„111 ai•d tee con- 

and there is every incenlive to w inaB 130 nation, can readil, be nicide in the 
duction melhod' Maq' produchoi lib the leng'h of a run 

advantage [hal Eemi-skilled labour eun be M Cond,I and V.[.R. or P V.C. Insu- 
used for repelit'in lark Ind v.a51/ is rig'. Ialed li//letors 
C.introlled If a conduit insallation has /0 be made 

The prefabricated vormp harness is trlere· up •, dte then 1110 cost / screwing and fore Ihe answer to the probleni * the bending mak. decision [o be ile.ren.ive made is what type of insial] i 

tion and materials diould be „ed I is k s appreciated that ,imilar room: in 

therefore propok,1 to dim: Ihe aduntage< in //crem hi,u,e• are nt al-kEely 
and disadvanlm' of the material' vivail idenlical but :rnv sm,111 .ariations In Ihe 
able. lixing of fittines nr iwitches 6 nit •n, *w. 

Wiring hornesNes 01 Mineral Tns,ARd Met,1 S}leallied can Iherefore be made up 

Cable using standard man,/11/d lene!/ of con- 
ruit m the hesl advan[age and with litlle 

The cost of thi. excellent cable is ejm· •asle. On ihis bas= it k pined that this 
parable with the eq of an equivalen, leneth method of w,ring is copipeRive in cost with 
of condul, and „„ulaled wire IL Is quicker the olher wiring ille,ho,k a,u,]able 
[o erect than conduit but h has the di<· 

advantage [hal the Bland 40 nec#,Ir> 1,i CAN! Wiring fastallathi ler· 
minale a cahle rlin ii expellcive. Banny in C•,inpleied 
nlind the relatively short length of run re. Flux. I ti, 4 ;how the floor plan of the 
quired for Ivgh,ing point, in Naliwe honses, uriaus type, & hou.es wired und details 
it is found that this method of wiring 6 too of the toinls provilled und the custs using 
expenqi.e. condull con,truction (4 2/) are shown 
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rhe c()nnecti{,n frii. 8, p.le ms taken to the 
Number Numn%, of cen:re of [h¢ group of h£)11„, m be fed and 

Typ,9 11•1% (•]ket /•ne from hni loop connec[Ions arc pro 
vided le service cable• were laid iri 

F' 1 2 1 £3.10.Od. 
ground where the di,// wa rnught' 609; 

Fig. 2 3 1 £4.15 od. SDi] ad 40% hard de//g (ale :ind hand 

Fip. 3 3 1 £5 10.03. slDne) and the ins,miled co··[, a•eraged as 

follows·- 
Fig 4 4 2 £5.1 3 Od. 

4 1) Service frint inains to 1,5 hMK. 

AperagJ length 106 f[ 0221 x 2 

The work compled d Ihe following £14 8.Id 
requ,rement':-- (b) 1.1,17 cable hob· 10 11€ll,Ne £1009 

m ™ in·•harkidon was carried our by Due to the layout of stands il was found 
tial 

European on average 8 house, ivere fed flom wiremen, 
each connection 10 11,0 vain, The a,erage 

(ii) Lighting poin„ are mounied at an A per houge for me connections thus 
average heigh, of 7' 6" and angle aniounled to 
bulten holden. are mounled hack I 

back = 11/eated il Figure 5 The £111!d. - £10 05d.-£11.148£1 per house 
candi/ through rhe wall is uKed to R 

carry wiring 9/1 to ·tupplart the lighi 
to Il the wall. should be ni& Ah/ in nlaily eash the 

1,/,p service cabte. forn„ ils own feeder 
(iii) Aliholigh a ·,witch i, pro••ded for cable and dnes in fact reduce hlightly. the 

each jignt ihe ligh[ fwl,ch„ are cost d !.[ree• nM S,nce, howe•er. poles grouped . shown on F. res 1 to 
are required for .treet lighling the sav•, • 

4 mainly in ihe cost of coild„/tor. 14 would. 
(iv) The light, Ind Nocke[ outleis are in- however, secm ]UNt thai any sa¥Jng, elreeked 

dependentl> wired but are controlled m ihis way shoul be credited to the cosL 
hy a Minglecirc/t bredker. of senice connection.• 

7.0 CONICLIKION 
5 0 COST OF MFTERS. METFR BOXES 

No ci,mnient has been mde 111 Im COn- 
AND MAIN SWITCH tribut,On ti, Elie likwible SavJ,ig, lo be el[,r· 

ted b¥ Ih: uce of Ban,11 [i ha, been found thal difficulty has been trainee wiremen 

since we have not made use of such labour experience,1 n abtaining acuss m houses In 
for lahannesburg. It is. hclwever. hopcd th,It meter reading A elvanied Kheel mecal 

those „ho have been able to use Native hox niounied on an oubirle Wall has there· labour wi]1 be able fore been p•Ovided to house to give figures 0,1 the the meter. ,ompari.4» between the coN[ of labour mini.live CJrellit breaker and service cable 
uing ]Jc/</ EL,rerean Wiremen und the tar n,ina I bk/ki -Ile cost of this equIpment regi„:red Native Tra inee 

TheR© leg have been Kuhm•tted . show 
eter hox 19 0 the re,luction. thal have been effected with 

&/3* .rdboa rd meter board 2 0 the slardard malerials avai]Able lodiv. 1·ur' 
ther eter 0 13 4 red®[kins 2 // doubt be dreeled by 
the use of aerhead servic connections 

ch and terminal blocks 15 0 Overhead Kerviees are 1101. however. greatly 
f""'red f„r [he 60,000 houser, to be wired 
„1 this area bearilig in mind the low heighl 
of the house roofs. a,/ the ma intenam Lhal 

6 0 SFRVT[% CAB[.ES 4 be 4//d ki keep such services in a 
'Tndereround service cible, have been safe condi"" 

inshilled w h one conneolion frorn 11,2 aver- The author'% thanks are duc b Mr. R 
head mains lo serve from 6 to !2 houxes W Kane. General Manager and Chief Eec 
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trk# Engineer of [he City of Jolium/· 
burg, for perm,«:on to use tile ulforl,lut,0,1 

presented in this con,ribullon to the syn•· 
poluum. 
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Reticulation iii Non-European 
Townsliips 

Sul,nu[[ed hy Eleciricity Departinent 
Cii> i,f Bkienminlein 

The purpo• of thi> paper 1,10 ./le oceupali<in. aN [he ground renmin, 

how rmiculatien of N•in-ruropean Town- propeny of 'he Council. in praci,ce him 
ships vhould he. but ra[her Ii, :.ir wnle ·.iev.·. ever. over man> ye,r, .,uch propertic, have 
o,i Thi ·:ubject, in the hope Ibm Imire infor- been ./. let beque, thed und genen,try 
malion on the technical and economical /dil with a' prival: property. 
a,pe:IN of [he rn.bleni will hcome :1.,1]ahle This arran/ement •ililed the inhabitant, 
tron' di·cussion. very well ax can he jiklged frrm 1]•e fact 

In Bloemf,intein the general reticulaiion thal of o.r 5,000 house> in Botha and 
of [he/ Town,hip. h:i# nal vel b/.0 1,„ kled, Boehaheld village, imb, 500 are Council 
.ttlhough the inatter hu• beeli under coil- owned whAe in Ileallierdale the •illage for 
Iderati<in depanmemally for vome lime Nwred re•,114 there A u bare do,en out 
We have in faci nal utised our.elve, 111.,1 01 400. Thi. very large rea·efitage Of 
it can he don: i.0 an ecen,mic ha„. „, fur rriv/[e ouner,hip 11 8 12„*vever mude Lhe 
w have on]> provided i, iertain an<,unt of planned ..1£111/ aril in•lall:/tom. by dle ](1,/1 
•treet lightilig. gener.,I4 in e,rry alter„/1 aU,h<,rily impos.ible, while hm purella,e 
'treel and M widebrat·cd zo be really Ichemes for #/ht Ih ciald /40 nal be 
con dered a. ,/ altempt at illu,ninution af considered. e.pecially a, the facility waj not 
the road surface. lhe main objeci heine / available [o ilie [·uropean areal, 
provide ligh[.for pedes[rian, Mre naturall¥ Condition• are howe•er changing anil of al·,0 ter •upervmon iii th¢ area h> night. late AN referred to e:irher. not 
G.wernmen[ :ind Wank/Fal only Public bumling#. building,. bula fair Churches. school' and i.prinkle „f priv:,te a cert,in number of du'c I] ings have been conneel ed privale hi.u,es hell il[,under Ile]„R 10 [he ni,Ir well exacti> ihe sank condition, a: in [he Eur/· to do reddeni, have how:ki been e, innec- pcan arca> of ihe 'H>, L f "i r i re.cut of 
ted and conNumption charged for under [he th¢ ty/ of presen[ Laimer i. indleated [ierma] applicable [ariffs by dide·. whith will be,iho.i]. 

]Ti ihe laiter par[ „f [h: pre/„11. „11. Having regird [i> [he pre.ent wage levels tence lici. I think. ihe in,In digerente of our 
"hkh 're expated I riNe quite *te¢ply in Non-1 urnrean .trea' fr in 14.f thee :he nol mii di:hin[ future, a,/ the Cmt of areas el•where By far the hull of N„,1. oia]. wix]. paralin, candle. etc.. il .ould uropean hBusing in our ar:,1, is privately 

: appear thal If capilal call be kept 'cry lin:., ned by Non.Eunipewn, We think th.u 
a cahe could he made nut for the aoill,[/C c can claim m he tlic rigind'or. cif the Mul)ply 'f [ilese areas. whkh .hould c.,i•- Ben 1 •ile and serviL¢ :chen/s. as Bloem. uiderably in,prove living condit„11 f„r lh„e niein for many year• 6 m& ground peop]/. and rerhap. alin,13i /4 

available 6, it, Non·Furapean inhnhitant, importill/, 
mke [he general uw „f radi. 111 Nt•I•-EUI,- on the &4 / a monthly rental 'wd reni) pir, house, poaxible |t .,en„ a pity thal in and hough, maierial. in bulk 1,1 he made the late• exten•ii.' 1,i ihe nat]•e avallable ,/ Coi /3 the inhahilarm; m build to•nlip'. 
nanicly ihe (1,vernmen, Cl•ntr,U sile :t,/ their own heu# to Nult [heir taste and 4rvice •heme. eleetricitv in the liume• r Deke[ under ihe patern,! .urveillance of [he 410/1 have been Con.lder,4 u Tuxur, 11% 8 Non·European Affairs Depariment fund• frim the Se,VLCe Levy fund are made 

Speaking ,irictly legaIII. the builder af available r„r Areel-lighting only. Ihis c()n•- 
6,]ch a hou.e acquire# only ihe right of ptint/,4 matters jiniewhat 5, the /reet light- 



ing M Mua||y /|n»[ on inlegrn| part 01 the lered. and if ed k •aved on ih¢ dip[h of 
retiei,lation, and :i. the capi,al ,/ Lhc Levy ca,awlion, damage to cable, may result 
fund wa• euracted from european •hi& uke time In 1,=le and are fairly 

tpkler. fur bette, lative ho„Mns, Re ubi comly to repair 
d [und, might have materi•!ly reduced 

A 54:rA: light/elgh[ weric,1 cah]/ w,mid therefore 
an charge, ihu, inaking 11 poxsible te 

seem to bc indicaled Mr I IT or LT main•, ing die modern ameniI>' ot eleclric i»wer u,ing a, ,uppor,1. de /ree[Jight ,landards 
ithin ihe reach m a far gre..Ter number of Aluminium cored cables with pW„ insu. 
hah,ant*. capital being loday one of [he lation and *hea,h and hum m //1 or /eel .....mi in electricity c•,st•. cured 1#pension wire provide these phy,ical 
Th, problem is A to make ejectrd> qualitie• and m avililable on ihe liharket. 

milable lo the Joiven in•mie groum of although not tried yei as far a·; 1 know / 

the /,pultion on an economic b,4. wilh- /, ct•UI *ry. The 11KV cahle hax three 
out uny form of suh,idy Te make thi, p,is- iort, with a .12/1 -pen,ion wir moulded 
abe i Ls nece:>,ary In the TIN pluce to imo the PVC *enth wl/th,p. take. on 

de.ign a retiallalion 9,1,/ whiel] br,ng, a ngure af eighl j.hape in jecuon. The low 
capil.11 At to J reducible mininium, keep: /11*i,in /ble har. three or niore /paratu the ma,nion ance coN, low an fl dne. nol w·ri- inhufaled core, :ind Dne ,tee[ 001·ed bare 
Ace '/8 f.ir coM * 11 .Lit /3 hlipport and nel,Lrn| ]aid up 

Seconitty *he :holute mininium in ea,h together wi,h rather a long ]uy, A]ch how- 

paynieni /(N he cxpa ted frini prolee· ever ihal the core. remain togelher whell 
lipe co,•iumm Thi, entail, miluding the Nuspended. To redu•e weight and pin>ibly 
amtion 10 Ihe premi·,e• uild the »Irm: m of overhead Ji'int, •here thei may be 
mullalion in [he de,ign an,1 0.•t (/ Ihe *e·=ry H te.hn,que UNIg a NUilable 
ret,culaunn 6ysiem Api,xy Rew muld m doul be evolved 

Thirdly. for To 5//ial and maimain flexibilik in econ„n,ic opermian .hile rea•, at n. 

the ihe .cheme must he erected and maintained , inie tirne m„ding ihe da]1/r ot 

hy Ni,0-Fur:.pean 48/ *tal„,ried iii (lie expii.ed H V. buhhin# hecliming .1 target 
for il,ine and wire thri"weli, area. il *:L|1 meta| 
kin,k /t gri,und level would be neee.Narv. rially. larilf, mud he divorced from The NAm wv te *i[ the Anrrican Nxe genen 11> appli ible iIi the Europe.1,1 rurall'pe with buill in Ill and LV over· arims, in order m derive [he hen/, of Ii,ad prole(tion :// light*,m·w, In 

ipecial low,• de•ign. illid ihe cater f.inhe tllig ca•e the,inlv furlher equipment / the 
eenerally low incorne level, 5/ bearing m kkbk would be 4plilier fud or ni,]ulab fLor 
nind thai very wel] 1,• 6 crin•una will fault 1„ca[„in up or down the li,ie frim Be als,0 h.e ki bccalered for *p down poin, 
Des,Zn Having provided ibulated cible. fir *he 

To deggn :1 4 heme inv,iNing nunnuum mal[14 It WOUU be natural / remin h in- 
capital out[,4 right i# the z on·,unier• herenl advintage• O[ cable fur the xcrvice·. 

premi.es, 1 :hink 111/1 eurren, pinctice Mill in the consuines/* well Wil yrcal vanet; have m be emirely disregaided. The niarket 111 >lze ,,h•,pe d Lluality of Lhe n*of as can 

will h/ve lo he //ied for niale] L:114 likely be judged frim the N]ide. laken in ihe nalive 
to promote the objective. and careful i e villag« deril cable for thi, purpoge Ii·ni, 

inade of materials canddered .Uil:,ble e•cluded For the me I, promise• 
Basically an iwerhead »lem i, cheaper m P.V. I.]ated aluminium cored, wire 
first covt than an underground ane·, but armoured and P.VC. ihealhed eable 8 *huh 

aimenance k generally higher. parli,lilarlv proro,ied Thi, Lype 01 cable would have 

-5/E ilh open c,in,lucti,r, in rialive :irea, wher• the adv,nla.ec of himpler make (ilt No par- 
rewing of wire, nver the conductor:, hefin, h:lilar make 0/ hey,ind lidying u,i with 

he a /1 divernon of ilie youth of the! 13]21/i, tape. ix in fael required. TIle /Me 
Whge' An ,„Ikgr: und -ten, ntrer,; could fur reawn*,f w/ ini lr b/ined more 

prea[er ·.lability, hm can he verv expensive. than J 5 2.1 18 inche, 1,ndergrou/. bllt •id, 
particularly where hard digging 1% encoun- the M armour eanhed. rel[Minabje pro· 
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tection would he attorded m per,ons in the St,49 
event of mechanical damage to Ihe cable.. Without wi,hing to get embroiled in whi]¢ Ihe PV C in€ulatian .111-1,1 lirnk poit' 1, i nece,sar> 10 Na y th„ if the 
exten•ive damage to the crthle a:, u re,ult of nati•e is expecied to take are / himself motslur= To limil [he co.t of cable. we in 1114 own area, the linle has come ki *ee 
vi•ualise feeding [hree conNulner• fr,•m ane 6 noihing h done in n:,INe arra• by rum- take·off froni ihe niain•. making ui of a peans which cou]d poNhibly he iline by the 4niall overground i.plitter-box on [he build· Non.Europeans theniselve• 11 •on],1 in an> 
ing line. M facilhate *callng f:,011> wii,m. cax avoid risks h rumpean /aff might 

As far a the inslallations are concerned be exposed io. 
it i. not intended zo limit /[ppl> in any way For the pre,ent *e availability of Nkilled 
and norm:11 Ningle pha= melering i. there- Non-rumpean worker·. 13 10,4 but for the 
fore pmpoxed with a miniat,ire circuit in.allation ,/ a Theme gh a, envigged, breaker a. •ervice protcelion und potably R would he de,irable m recruit a •m,ill num· 

m iletermine demand iharge Three ion- her of Non-Funipcan artixan.. while every 
4umen circult• con,rolled by a /litter Fle.·inclty Departinent mulit have a number 
*wildi would complete the distribulon of old hand, amon, it, Non-[»oreai board. ern/1(,yeeN, who with a •hort tr,in,Ing eourse 

The could be le! type of wirlne zo be u,ed i, ·:till 1,#,% m un. COi•4truction work 
decided holh which will wl inv„Ive on account of the nal„re of coming riear live 

31,ne „f (he buildine, an{1 1he c,®t factor cqulpmenl. Thi, would re.uk iii a con:ider 
which mils, he ke,1 1,0 a minimum. Of the al·le ming on labour which weak le re. 

rhree arcuilr. Re;[ed hack M the benefit of one wild he an optional the Nou-Euro. 
.to.¢ circuil. in twin 7/20 s w g one in Dea n res/ent, in reduced iwin .0,1,triti,in capi- 

7/22 #wg woul •upply 1/1. twi, 3 pin MA Supervision at engineerilig level would. 
saret> plug*. and the third, in for 

twin 3/22 the preent at leN, un# Noil-Eurn- 
u e imuld .upply lighting Ilp 10 0 Mnt. nean enineer* heci,me avaitable. !,ave to be 

underlaken hv the Depar,nienl'N engineering The material which appe/r, b M the .laff. while elanninY would in anv Me be 
circurn·,tancex ,·cen]. Io he Iwo core wire a funclion i' llie Depart•neci llibiltio•, 
bralded cable. whieh could be Iapled lo Ellgineer an,1 his planning Mi>tanth This 
car,ven,en[ M/work. ihe brniding heing T Ihink would he ill accor<Unze with the 
61/ through and ming a. anh con Gi>vernmen[ nolicv of /parale development duckir For lighting rome, halten holders wilh full co.operati•n. 
d £ 7 dade and an adiacenl ceiting 
mitch on o commdi trock woold Nunice 4*fefill 

In concli,xion T would [/c to 9/ a few 
wards (in melering of ,1]eh *upplie: The 
verY 1t hi unfununately not been able limited cap,1•1 milable 11 get cr•ateN the 

M. in ,ame of the cables conddered t.mrlatim for to Lantrn! 115 supply bv mea 

5 but of the a limiter pure.e. hearing in mind and to raige a fixed charge. exkting 
variable w},i h 

tixed and [ be ee cor, and the fact that „nomic must he. raliivalen, 
the a, tlie er:R co··1 per con,·umr But the ve 

a•erage charge M ci#*M ch./,1 not 
far• Ihor Er>€ exceed the there rs no individ= 1 re,nan.ihilit 

average amount now xpent by 
ihen, on roal. wood, parnfjin and candle, makex for wa* in the ui of power whi 

ihe „m# chary¢ in our eae <hould in -11 incred/' the not avernic coit and ma¥ 
Mnally exceed 30/- which fi,r u, would limit lhe make the Mice unacceptable m the 

can,1/ 'nen[ in the consurner':. area ner consumer m 
H This is po•.sibly a xtiff target consider. To =rk down the mimmum /0/ there 
M that #emer. H T Ind L T. nlilinc. ser- mul he Individual ri/Whility h meter 
vka and house ;nmallations in the area cim- .ng and 2.1 brinE %Upply within the reuch „f 
rerned, bul It ;houl,1 nol he he¥0/ the all. Ihe determination of the lixed charge 
de. ign ingenuit> of mnuleturer, and ,hould he on a baci, coniplying as cioNely 
lippl. enginee'. + pm„bIe w/h con,unier requiremenls 

33 



Demand nieter. have been Li.ed by cer. k: one with a in,/ielic trip fi. faul, pro- 
tain underukings. hui for the pre•enl pur tect'l>n .uu] .t the] n•ic trip reli.iblY adjui.lable 
po,= 1 fuier the w of minia,ure clr•uil fron] l amp 10 5 amp.. 
breaken. which 1 .ugge,ted w the c.inven. The cog of a h•j•C phase meter. m:Id 
Lon #ome de=ars a/, fi„ Ihe di,uhle p,Jrp,ise fi,r wh 11™111]ation be a ,¢ric ux [(em of 
of pri,lecting the /Ial],ilion and 11*ing the cost, and world wilrketh may have 111 he 

standing charge. The ide,/ breaker woul 9 /red to ke il ihi, ilem cannit ho reduced 
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Ito„Re * iring, Earihing and Service 

Connections at Langa Native Township, 
Cape Town 

Subn:11[e,1 by Flecia ity Departme,1, 
Chv of Cape Town 

Generid given :mingle ph:i,e eigiwie'·111,11' (,Aec ph(it#). 
The Native lowndip at I.anga i. Niwted graph No 6) 7/ Ip,iii/> metred. [he 

about 8 mile. due ea,[ of Cape Town :ind tarin being as /hove 
14 8 bout 813 acre' in :'rea. A, ihe.e houxe, were all oicupied the 

It con ixis of bodi Married Quaner, :ind *a]Jaw..1 & 1,£11[11]g and power could M 
Sing]e Ouarler'. an,1 hoi]9€ a tilat p.pula- he e irried out in i lic nimt eton,imic·.11 mAn- 
Ikin nf about 25.DOD people of whom nhnul ner, u,id in fact the wilrk pre>ented M:veral 
1 8.001) live in [Ile Siny], 0..iner·. When the problenb pecular 1,1 a Native Looti•m 
/heme w A .[ irted in 1927, the 2. com nikia· xuch as var>i,Ig :,in<ttli<•n, & eledne,/1 und 
tion M· deqigned !,ir 5.000 people. /1 6 order. ant! a rungent inierior aroma 
mddy ihe porulali in i' 5 [imes a ' great . The combined main witch and di•tribu [he ,iriginal "henle. hon hard In the kil·hell mea/8 16" r 
Me/„1 Cm,riei: 90' r 2" de•P and I held on by a , u.. 

1 .hal'od holt A][ Married Quarter> are tingle r ca,t in [he waIL Al the wmy mp 
i' 11.•unt' a 

but]Jilip: .Irranged .9.way neutr:il earthing bar in on :Mimple 2 'ir 4-n.I a mela| 
layou[ (See diagram S.F.3251) All have case aid ti, / i. a le ci inected the 

nia a.he,to. mof, and aviT brick wail, F ich ]> neu, ral (he eonne,·Ii,ins 102 the ;pike 
and 

dwellilig c n.i't. if 4 roon'% :ind a I,liet. willer pine and the neulra]; or the 2 
Ii*live unuit., and ha, 5 lighting poiins There •re 

generally 4 quct dwelling to a ht.vck (See T.ie k nulia 98 thr•'ugh 11•' splitler 
photograph N„ 1 ) Thi.Ne built inilially "ditch and viu the· 2 splitter fusel; 10 Ihe 
]•d rli, electrical ki.trillali,inh. excer,1 .1 few hyh,idis cireit&. (Sec dr:,gram 9 F 3253 
whie h v,ere provide.1 hi· the ten,Ap; dien,- nallen :>pe laniph„•den with .1 wide 
,(Ive, under the /(111.i|'* A .ised Wiring bae a re u<ed. •crewed d• reell ¥ oil I a 
Schenge *Tfuce * M/1 box At fir·.1, brM 

In 1940. u %,>tal ni 204 of the,e dwelling B C holder. were u,ed, but •,0 nign v were 
black, were hum (.ee rhotograph No n. damaged or stole,i thai u change to bakelite 
and wired f,ir lights and one power plug. A E.S. holder, w» imide. .ind all l/er build 
3·pha'e. 4-wre •upply was gwen ti, a cen ing•,ire #o r ii,ipped The w (,f E.S, hilder# Iral /'int (Mer Phot,¥rlph No 3). the :ingle :Lisi, dj:courn?ex the theft of lamps The ph/E nieler, being molinted in a common laniph i]/r• unto/unal/v. are the weakal 
meier hox {see photegraph Na 41. ai,£1 thie // of Ihe whole Instullation being mihiect 1,iriff heine the ordicary Council D,>mertic jo 'evere [wisting '1rnins. and (he i n.'11:illon R ILe f r Lighling di"t Power The inetalla- i• the weakel part of Ihe lamt.holder ti,1 were curried aill hy the Counc]1·,; 
F.lectricit¥ Depallment al] light; han,ing /,i,Whiu,in 04,k 
theirown mitch drops The (*der of In 1956. 148 bli,Lk, C.hich were built R ,/ in 011 buildings 14 

fallo•':- in [1633 were 'inli/:rl• wired. the plue heing 
nex[ 10 Lhe meter twrd in the kitchen (See (11 The conduit 'uni, marked un the 
phal,graph Ni, 4 ) Theke units were al drawings :tre Ineasured Lip. and [he 
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il 

8.1 Early ex unl].1: i,f Ma rrl:d Oualler. 

r 

]40 2 Liler iype of Married Quar(en wilh )-phase %0/I> io }4<,ck, :ind 
con nion metering poill[. 
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1{1 
: -0 

No t. Marfied Ou.lon - .#J. 
3 pha• 'i.* .blocks. 

•12.- 
me„hurements checked from me The pole is 1 6 ft. long and is aboul 
buildinm ·1 ft. 1 0 the gr<,und 

423 All ©,ndiub A /23, Icrewed .ind The full stiff c:wid & nine Im. four bundler up read; fur each unit electriciau• Ind kive labourers, the work 
(3) Tile cond,/ Is ¢rected In 11]¢ unils. being subdivided aN under - 

the run. Allowing the beam.K. wall, Fre/ing Con,11/ 2 electrician, and 2 being,ivoided wherever ,]SSIble, lab,bure. 

(41 The unils irc then wired and fluing. Wiring and Fillings-1 eleelrician and [ cre: Led. iabnorer 

(51 W gin, con neelion and e.inhine are Mains and Ear,hing-I eleclrician and [ 
ainirleied a, · 0.3 as the wooden pole lal*jurer 
and the earthing spike .ire in pi),2[1.,n 
iu[.ide the kiic hen d<Kir Tne •1„ke, & R Ii,13•>urer for cutting and screwins 

are pul rlown by [he building COna". unil. 

u.ing nater prc'./. 10 ·iumper 8 0 sel·up was hiwid [o work 0 
them lilli [he sand. •hich 1, done tact,brily, and the average cost per paint, in- 
r.,plit], (See plotograph No 6 ] cluding hervice milins connectionf, worked 
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'. 11 :m 

¢!15 ft 

Na 4. Married Qu.irter. h.w.int' 
cornmon ]Twler,gll •,int. 3.ph-· 

hi,u%r• 9Ii•i L A L n-1,0, 
The in.1.Glalm e,re & (if the surface al lit,ht,ng poin• wih wilcatil';ed rubber in· 
pe. run on dbe le:Inh ./ walk 1 he sul.Led ciinduckin 

11+ are 
&14 /„5 pl.,•.[er/, blit ,// b igged :Ind 111 c[I whitew..shed. 112 1 [:r inslallatuolia. P V.C Where condub in,ulated 

.tre iun conduch.r·. gere u¢d on ihe CCJ|ings. It: ime of lae beam throunhain, MI ,, fo] 
wide-bue balt:/.holders lowed. mounned :,0 4ur· 

fuce 1¥pe condul, boxes. 4:the·, .ue sin;le 
The conduit i:, heavy Billye. bull-welded, Ding inall,ilrial lype. .ind power I,Jugh 

Rwed 14/. 4" dia with Iitiii+ ti m.ilch dre used are of Ihe s:m· tvpe 
Parlicular care i, 5.0(c,1 1,• ¢1™Lire ih• me Orl, irc ligilling Ciret,it is required. :he 
uinduit KNem is electricall, and me=nic- .,er,4/ nulnber ,/ polnts being 5. A 15 
lIN condmi»o einile u %,ife •Id dur- ani,•cre 43111[cr .in ilch 1. ill,JIM on [he ible· insi.ll],l[Joi]. Al] III¢ lop 

rum are : „nk of the· meler board will, oile circuit tor 
*d direci ..3 1.mible. 1,1 0.1,¢ time :ind 081,9 d le 0[her for labour (he 1,ow.1 I,Jug. 

(See ph,*,wrapt No 5 ) 

li [he earlier In Wllation*. 1" r,„ild wood When die h luis ,ire 1/, 6G w/ L|ear 
m Lock·. and h r/:a balten· hidden, 11.efe used Parop· m DAU In. bul no ·had¢N are lated 
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No f Lata Married Quarirg (1956) showing industrial ty/socke' ou([cr and 
serarnt• metering, 



The eanhing 15 4 inear™ 0[ a rike, divided inio iwo scelion, wilh a dividing 
connection in ihe water pipe and bonding willl. Each glion con„.1, 01 two "roonied 
to the system neutral a[ Ihe meter h,iard hove], w oh 1 Irdr„im . toilet and a com 

A frequen! [rouhle met wilb, which mon kilchen. is aero*, „hich a div/ing wall 
diflicult be to contri,1. is ihal len.in• bilv can e•ee- built. if required, 1/er The.e are 

./. fitling' and refeired mount and connect [lie'.e 10 * 10 light ·'uniI, " 

up Lhcmholve# m wan whic .R un,all, Each rim h:. 1)1•e lighing /„Ii[, with 
tailor> und even diwiger.lus Anoil,er danger a c:'llinlon iwilch point in Ihe pa•sage. A, 

13 Ihe pers=Lent uw of ill wire for "erten· in (h, Married Quarlel., all wark 1, •urfuce 
wn," fio,i, lamp],oldm Plug·in Lype clue- in Nerewed cinduil There ore no power 
tric Ntoves are p<,pular and many are m R. P|leg, Frinided The millill.. were 

W,elher wilh kettle,£ and Irons, bui very de,igned with great caie. the nium point, 
fuw, holplaies or radi„m h¢Mg .ea,*I quality mdle[ la]> and r,iul ple 

¢:inhing f.ir .afely witli eu.y erection and 
Burb,hir /,>in'i, LSinele Store> Block,3 low (bveral] •1 

( Photwgraph, Nos. 7 & 8.) With Illi. 111 V !/W, 4/Lteh·dri,p• LI, Ihe 

The elecirical work on the.e heon in 1, 3,11 were 'imitied, 2 4.gang f amp. in- 
1954 1 he mai[, hl{,a·., 104 It long, are dip.ir,/1 [>pe •wilch being L,4 ISee •ketch 

r--1 G 

t tS 
id 11 1 2 i 

LA i" 

11 TI UN.- 
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. 

i #INGA MAR/40 QUARTEKS 
Tr,Ag, 6/27/Mt *ym„47/0/ 

€F-=- 952.- lf3236. S.2325/. 
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vjew of M Lkyried U I ir ters (]45(0 Bho-& wiad,5n pelc and 
.Ing' phase in,on// surply •50 0,1,0, to 'Pik' Ihis ,% sinillar I ihe 

Bailor *NinerS. 

*I 

N£, 7 Ge•erid view of Bachelor Hustel 
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In. S r 3236 •Ind *Ingraph ho g ) TIle A 1-1 h:1.e 4-wire 00225 +4 in. pla,tic 
kitchen Ikht h.i. a •ingl, wi,y ininilad arni>ured cable i• run Frilm :, .pecia] se[ of 
wich on 'he diariblition h (Ird (See overhead main, M,it fed thral„h rhe curfew 
Aifiph N,) 10 1 

#Ed) al<eadv refermi in) 1„ ¢a. 11 me„r 
Mainic,kinee inbuble, are chien, cracked r.inum. Four hu.19,4. in Ihe farin of cable. 

aqd hniken lainpholder•. e%pecia||y t|Le 14 
are run on batten, shn.„ded rourid le /alk aboul 

[vre require,l M the ti„]eix and 
shoi,m Swlich innible..lre :,voided 19 18 wi,hes :ihi ve er un:1 level. and Ihe 

the M of the induxtri.,1 type :lh theve, metm [10 per meker rn,In) fed from the•e. 
po.perly nxed. are pr .lk dly in]:.1 uetible 

The M.1]]atim iii the sh,/ 4,1,1 4, 
Thu trliuhle 0,4'ountered in 'he Warned arc w,ilar 10 [hibe alread, de.cribed. Ollarlerh ('f len:inl. putting up luhting fit 

Iin' of their awn doe. cept thai eali /<,p h.a• a 11,1 10 gilkin water *IM in Ihe 
Bachelor H,„tel. The Ho:le] len,int:. hi.0 hiler 'uppjaing either 'Unk or a hand 

ever. have a bad habil of /1//:1 0/ 1//1, h i.],1. 1 11¢ bulcher'* •hip, .11+,3 h:ive *p¢•ial 
holder as an adapter, 4 4 mughly refri•¢/li,in in their „d rihim. 
twisled •. which i, a highly d•nger,in' 
arraneen,ent. 

All the 11:,chelor lin,lel. and the eight 4. 
11.rey No,k. of Men'. Quarter. are iup 
1)Ired frcin' 1 ,1/1,01' ile 01'er'"J 11018(,rk 
cdrtrilled by a nuin Nwite·Ii (•al]/ .1 -cur· 
few" ,wikh) clper *led by .1 w./clini,[1. Tlie 21 11 
€witching linie' are:' under· 

.8-4 

0. Off 
Su.n/er 8 (4} p m 600 p m • :114 
Winter 6.OF) pm 80» a m 

1 hi, p. nece.sarv been 1 
.b i[ 11,i. found thut [mi,].,1 1 

the milive. lear the mitch /5 11 the/ rooli# 
M .ill Jav. le:,•]i[10 0, grea L •abl,ge Of 

curre™ :ind hurni,4; -,4 larn,h 
The metering e/Jpment (nulm kWH 

n,eler arld 3 check meler') i. Ineated m the 
%:Ime hri,k cul]:le :IN 'he curfew "I"' 2=72=. 1-• this fi*„ a el>nvinient luint for bulk 

Mi© riny. 
The rent for :,11 the Bac],el„, H„stels „ 

41 per nlan per m,in,11, including waier an<1 

eler,ricity. 

Sit,)ps L 
21-ah 

A blikk of shinp. a rid tr:,de Mall· in two 
back-to-h.ick qe.Ii,m, wi. built 111 1 g 58 to 

repl„e [welve e.irlier /„ps wh/ me only 
galinised Iron /.ick.. En& win,11 wn / ANGA SACHEUR A of 5 HOSull 410, .in,1 10 trade ,Iall.. 99/e MA»t 40*RO IN KfTCHEN. 
pholegraph \10 Ilj 

A Laninmin meler rihirn i' 12'xi. one for 
each •ecthin, and •ingte phase energy b 

ch.,rged for under R:itu, 1 und 6. (Liyhtinil 0842... & Poler) Sf. 3252. 
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•0 ' il crelor lihwls *howing the · dumond•· forni • En . black. Kth• 
10/ H ousin# ./|,i·/1.1/ .11//r..· 

3 I 

1 - ... 

No.. Ii.,chdo, H. r.1. •,ew in ki·chen *ing po&,lion of dislrihimon 
boardand...w,[ch in ™i•ag: 
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i c en 'howin' »111/n 'if light 4/ke .ir/l 
.ir, ii, to wal¢r pip¢ 

Nul shop'. 19•8 ./WI]1• centw bllk 



Notes on the High Tension and Low 

Ten•ion Reticulation and Street Ligliting 
Langa Native Towrhip, Cape Town 

Submilled by Electricily Departmen(. 
Citv of Cape To,n. 

rhe lown,hip :,f Lati,a w, e,Labli,hed unit / Wa,hingbin Streel Subsuitkin At 

about 1927, ihe dev/lopmen, of son•ewhai Ling,1 Sutili.in ilie peak h.ad i. about 
more lh:in half the [0[al uking place in 52 175 IA will .il Wa•hingion Street the 
firn few urs Sonie 25 pear·. later bachelor peak reacla /X) AVA. 
quar/rs were crected in the remainder of ri,thumer·, in the Miler gtion of ilie 
the 1.)#n/41 1 , 0.#i,lele [he developmen[ Mdip 1/ fr,im I ..inga Sub/.,Holi ar¢ in. I[he.rea. 

dividuall, nielered. i,hile [he uins,Imp,n 
The electricil, .up rly wai, original]> iaken m the halle],r quari•r' 1, metered in bulk 

bi nie/n, of an I lk V overhead lin: 10 4 C'on,equenily ihe ,uh,tal;01 111 Washingion 
.ingle ,ub-·.iat•on. bui w.i¢n Ihc hnal expan· SINe[ cons® 01' a •ranstoriner 'm ,• shb. 
w le.}k plaec Ihe overhe:id hne was re- and a brick klint To hou,¢ ihe [wo low en. 

placed by m underground cable spur from m <,i] circuit breaker, .ind the ine!cring 
the neare,1 .ub.rialion. in .Iddhion a mond qu/nle/. The fugh and Ii,w len„on 011 
tub.sial:,in. Wa,hilwl.)!1 Stre/. m estab. :'cul breaker· at [.a.,1 Sub·.tal/n :irc 
11,]led u, caier for the load m [he bach¢lor hou.ed In :1 brick buil:ling ,*f t>pial dexign. 

with ihe 4.... [ranNA)rmer, on /,ihi i.[114.le [lie 
building. 

The feeder replacing [he overhead line 
coN'ls of aptin'ximalel' 6(*) vard' 0• The alimated cin= ,/ prinviding Ihe abine 
.4. in 3./0/ 111,/.cable fr,un Gren„lie Iniallari,in. today „ I follows - 

Avenue Sub·millon 10 Lan»41 Sub:,tauon 1.mi,u Subuu,h,n 
The teeder fron• [he Ialler Li Wai>hingl. n 0.(16 V feeder fn.In S[ree[ Substation W in I]k 1 /.proximai:]' 10(*) 

Gren,ille Avenue Sub,[alion whn// £1.448 .• in 3-em 1 IkV cable Sub,lation Buildine £1.ROD 
The :pur feeder fr,im the rIng maln is Swile'Wear £4.000 prolecied at Grenville Aven,]¢ Sub,lawon Tran·former. it.600 b, averliad and earth faull inverse time 

delav re|•¥s, and [ae [ransfornier al Wih //·Ft/'4'1, 3& S,•/ Suh,41 
inglon Street Sub/:ition „ rrol/(:d un ih: 0.0215 '4. in 1 11:V feeder 
1 [1:V side bv nleans i,f overload Irip col[, from L inga Sub,imion £2000 
.ind an earII, fault relay al Langa Sub- Bick kkht and #Lire en:ki·.ure £5. 
slat]on. Swilch,ear. '1& mg equipmeni £600 

1 he low ten., ri feeder. at both .ubga. Tran'furn•er £1,500 

tion·. u e prinected h, AC irip coll. in ih¢ 
„i] cirim hreaker. 1 he lr.,nsformen al £13.400 
L_a„ga .Sulht:/an .„e pr,iteeted by tivcrk,ad 
trip „514 Mh time lug fu» ind an earth Th• 1•W 
faul[ rch) lell,LO• reli•ul.Illill] cor:,i• of a 

380 hill three-ph,me fi,ur-wire »·*111 t]·Irly 
The Mar,4[.irnler qgity in the li),'·c,.hip copp:r "ducmr' ./ i er,14.·•e:•timal 

14 1350 kVA, m.{de up of IM 300 kVA area of () 1 9 M for te nlamdlitributi(ln 
units al Lan/ Sub,tation and one 750 kVA and 0,13 and /)025 ,q m. fir branch line*. 
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(i.& 1] u,* al Washi,iekin Sir,¢( Slih41:•(i,in I ane.i B* 

e -- 

ee 1,)1 + 

434 
9• 

/!crier i lei / bri,1 kink. 41 4, .1•h,111!LOT, 511=1 .1... d.[iwin, 1 1 
•witih,ear wi[h ihe liull. nwl.ring equir•uH iiii [hu ri,hi 
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Typi.,il e,in%·ru•lion LINCd for 
.verhend niains in 'Ider •¢ellon of 

1 ,in,/ 1 ir& rl.I 

Three Iliw teng:in ferderN amail.,te fnim the pile, ,11*,w, 11 Naving / .3{)·357r ..cr 
Lang, Sul,4ation and li© from Washingion ihe unrivenli, in:,1 ine,hod u.ii,6 *el pole' 
Street Sub.lition. and in addilion there N a and cre,+arm. Of de, the 'lle,In UVing 
Airt:[ ligh,ing wppl> / each .rntre. is in ihe price.if the pi,le. 

In Lhe older panion / L.ing, Ti,wn.hir li n,ain ,///1, ihe gpacing of bixt ),gl; the •iandard nie,h,id of colhtruciton with 10 8 approxim,itely //0 pardi but /15/•heie 
foat sieel /.Je' and criN-am M 

the di,lance belween 1.9/ 3 in•re:i•ed ill empayed] for,he kiw ie:'.ion mainx. ihe pole approxinialely 1(X) >ar,1, 11/ re 're '11.3. 
im.·ing being appri,kInmial, 15 >ard. gelher 30() Wre. light, in the ti,wilihip. .11 Hmever. fur ihe .ke of economv in [he 

of 'hem being /) w.al incande•·ent 18/5 m where [he ne# bachelor 4uarte> are 
4:11/ M iden pier. have heei' u./ 11 i. extimale,1 [h.it the /,14 0/ pr„viding 
cian.ivelv. wi[h t|•e the wriducim Im,unied 104 ter,•U,Il relle[1|:,tll•[1 and •treet light· 
verlically on ihe pole, 11,•ead „f h.irwn. Ing In 1 ,ing:, Tow„.h,1, .,L li•duy's pr]¢e• 
6,11. would 

<in cro-arn' he .LI,proxin•atel> £22{XJO tir th¢ 
„Ider par, and 83,0(]0 hir the newer *:c. 

Ar pre,eni-day i,rjec·, ihc average co,t of 11•M, 01 111„ am„uni ah,iui £1.000 would 
cating low imsion Min. udne Broden he hpen[ in prow,ding Ireet lighting en- 
pole. wilh ropper inil ilitor. miumed On ducion and 11[ting,. 
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ly. 

Tip,cu• rn•struetion u&ed for o•er· 
head main• in nekersect•on of Lans,L 

1/wnship 
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Electric·al Appliance. for Communal 

Applications 
By G. F. Br,wne. C.G IA.A M.I F F. 

A M.IS.A.,I F.E.. Ch, af Sali:hury, 
Ele'·iricity Departinni 

1. INTRODUCTION ing „f uten.ik. The fornker reduces .ooking 
At the pre.en[ .lage in develapmen of [ini: 3/ in•rease. 11, urly ihroughpu[. re,ull. 

native cimnionilia ec,inoinie faa,•r• large]> ins in xvings in caphill cost <,f huild# 
prevent the extonine UNe „f elatrzily bv and equiptn/,1 .ind in running Ims The 
ind/idual f.•milie• In mier lo bring im- I iner i. tle/./4 fir buienic reajons. 
pr(nerrieri[:, in /:ilig *landard. a./iated Opewing re,1, have been good. "ime with :1 full w of elecirkity [0 4 ,/,tan. lahle4 h.,•ing been in use for 6 year• or 
ual pri,ponii,n af [he naive populati'in i' more with ficgtigible eglienditure on main. 
i, exenlia] 1hit [he con'tri of c,imnizinal 1,:ince Cri'king wif Iwitplate, is liable to R of focunier dized he accepted. mir ifue 1,) rereared heat .yel•g hui. 

Some propre„ h./ heen made [aard· 0/ing to //Irdy con/ruction // the /viie 
providing -;,ilahle elecirical appliance· fur of elenmni. used. this haN had no markedly 
c·.immunal „eed, al,ha,]ph v> far these have detrimental effect Cracked hotpl.,te. con· 
been applied onl> fir x h; unmarried 11/le m give plod 'rvice even :ifter .everal 
native mate# 11, liged in h,Mie],. >ea. 

The magniti:le „f lh: achievemenl t.i dale rxperienee in Sali.hun indicaie·, thai 
mai he gal,ged fron' Ihe fact b 15.000 npproximately In .quare inche. of h.iplaie Ative, h„u.ed in 50 howk 9/ other com- aurrace irca qhould he allowid fur each 
mun.11 hi,ilding# cnizime ahim 8 million native and [h:,1 ihe hoiplate, Ehould he rated 
kil/*au hi.ur, r,r annuni Po„ihilities fer 1/ ah.]1 I 1 /1 ./ per ./:irc f.1 Water 
fliriher hi,1 dickipment in exi'Lme hol.le]' he./ing Nuipment eup:ible "f 'Upplying 
al,ine unnount m not less A n :,nollier 20 &}h„,1 1 1 pinA of hot water ner hour Per 
mill'.unit· per annum natweand rated al 0.05 kW per malive ix 
2 BO'I.ING TABLE-S adequate Fner,v reqi,irement< .inin= 10 

approximately 0.71 kW hours per native Trad/hinally 01: 41:,ple dic, nf ihe nauve per day. including that u.ed Air waier hat- 
i. mealie 1 (irridge varied wiih weadonal inc. at a co·.t in Sali,burv of 0.48 pence 
meat .,nd vege,ahle Nte#, The fiyx! i. 

cooked over an nner, le in .1 Ii,it Ir / 7- 1[p zo ihe nresent tinie No hundred I 2 
m R,inving i r h.•kine in „ven·, i. un. k W co/ing table. ha ve been 11,4/alled by 
kn#.wn ihe Sali,bury Municipality 

Thi. 1¥pe „f c„„kin2 ean be priti•led for 
mellently hy nicannif ele,tri,hoiline lable, 3. WATER HEATING 
A h'Ing lah' con·:1•1• of a •lurd> •true 31 G./·ral 
tural •teel frnniework :upp,irting he:,vv cact. 
iron lintplates. The iron /1/le. m heated TA•nie.tic therm:,1 ,b,rage Type water 

bv n,ea„. „f tuhuitir nielal.,lad. mi,eral in· bm e unsuitahle for laree siale com- 

"laled. air healing element, c] inred under. munal applicationN o.ing to low heat re- 
neath. No heat „int„01 .witche. are prn. e,very r.ne and the large •iumher of appll 
.idle,1 and The tabli are ••Itched on and ancus required 
off from u eentr,I point inaccenihIc ti, Ihe Centra]Iv F[aced waler-heater, wi[h hoi 
11.# water pumped [15 all poin[• i,f u•ili•Ii,in 

1, i. exintial to prtivide hot .Liter for [trough a plping ring main have provel 
>larli,19 p.ru/ and for 5ub.equent w.141- Nili•facinry 
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1,41:ilt, a w.,ler-heating *ent inheremly A typical „.lem Con,i.t, of a hot water 
1 B Mome wrage capacily and thir ma> he qnrage .exe] connecled to :in,ed Ci]C Llil 
u.ful for de,ling with peak requirementh piping traverbing the building and feciling 
Ho•ing repard to expe,ted pe,k demand fur ali the poinl at which hol Mer i• ut,lised 
Im[ wrner. and I i [be electridly laritF applic- TIe *ater in the veel und piping 14 kepl in 
able. a balance mUN[ he achieved between conscint circulatin by man, of a motor 
kiN rai'ing and hear ·.Impe cal>acity li drive,1 pump Heut b gener,ted in the 
line wilh Sali,hury eleclri¢ity tariffs. Xy,[em. electrodle wlier-heater ,wid 1. tranderred to 
i,hialled have •niall heat zornee calucilie, die winer in the ®rage vmel by mealls of 
lind m :,pahle <,1 predunng M * al er / a heat exchallger thrt.ugh which M water 
approxim:,[ely dic unie rale a, 11 k 11=1. i, circulated continuou,ly The heaL ex- 
Cap,Tal c/.sts arc thereby kept 6, a raini- ch,Inger niav i·onsid (if a 11,41 of copper 
rn,im wilh•>ut an> increa·e in ri,arling a·.G pine' in:ide th e 41 0/age ve,Nel 

Three ]10 kW elatrade 32 R,hi.Jum,· riemni, water-heaten w•jer-beme,i 
and one rated ,1 65 1,W have been b/alled 

Where ./fl wliter N available water· hf Salishir, Munkiralil>. hed- employing remrance inimed" ete 
menb can he u,cd ,wee•fully and have 4 STFAM RAGING 

WI.. Ilk. I. ..... 10 1/Ic 
A typical example now be·ina instollefl nuniher: of naliva it can te conked niN 

by the City of Sali,hury i, r red at -00 kW convenien[1> in large iteam heated Fans The 
11 compri•es, a (410 gallon wipe 'eN=i adiantage; .,f Mani raiging by clcclricity for 
fem which hot water i·. Dummzd thrnd a •hi• purni,2 are a·. i••llowk: - 

Pip Ille ring ma En c,ver ilic f Ii, r flow u. in 1" 
4 / Rapid rapi,nse of WI// 1/ Iluctuat. 

building. The q>„em i. de.Ine<I frir a 
ing 'tean' demand 

c„mint,ru, draw-niff / 1.400 01]Jon: rof 
130 F. water per hour for .ihluti/n. and Ch) No *lerhi.w i, required The 
laundry purpo/4. The waier heater ;. Mile„ con m.iy he plat ed in the kilchen 

inille,1 hy R ,herm.1.1.11 0 11{1 con.klerable .aving in building a ·.inele al :,intrae 
tor, Safety fal... incluite an exce• tem· mt' CoNt af xenm piping and heat 
peral.re 'herm/,1/ :'Id a ].w water level be' iN kent ina minimum. 

m.out hi,tharran/l to Irip a /ain ,·ir uit /) Cleanline" in 'Teration and w 
¢aker 11(it waler wil! he .up/hed f,ir 4 li•le fi. d...I 
u r' daily excepr .1 week-wil' w}len il Id, n mer, are almw fully al]Ionultii' 

E-•.% ill he availahle Mr 12 hour penild.. On and require a minimum of attendance 
I +Il e'lly e••n•l,t,1*Il .expected and maimenance 

M be I 7 k W hour: per native per da>' al u 

d of ke) Flectrade 'lean) boi/el' are inh¢r- ].1 pence. 
ently safe again€t damage due to ]0/ 

3.3 1&'rtiviti' Mtiv '£"'en *ater level 

r.!ce,rode water-heat ",g 9%1ems are 'imi- A steam genern[ing lueni now under 
lar lo the red'tance clenic.1 type except 11"al cf•n•truct,31 for the Cit) / Sali•hury corn· 

heat IN generaled directlY h¥ I):1„int lurrent prihi two idendcal electinde [>pe Nte,Im 

thr('ukh waler by nie:int /f #,in:ed elec. boiler. each rated :11 380 m!,6, 600 kW 
In,cle' with u combined out/14 4,OEM) powid, 

Gend tv the rew·.te,nee / Cily water i, iii ·,tearn per hour The h03]ers work inl 
M 1, H„ he LI,ed effectively with„/ chem,- tlie „me .lean, rane: and [hey can he used 
cni f,Iing /14 con•i•ts of adding a vp:irate]Y (,r ligether. Normal working 
··mull amnunt nf w,14hin, Moda or common gauge pre•ure 1% '0 Ihs J.q irl.. and all 
91[. in Salidilry ahoul 41 ounces per ]00 colitic»ate k returned m ihe 11/well 
gal]* k .umcie/. Tamn ma, be added The hailer, are fitted wilh alit,matic load 
as a corroxion inh[hitar c-tmllers to ensure 5/ ·deam production 

Re¢aw of chemical Joking Il k nece,- i. :/Ju/ed continuously in mord,ilee with 
urv to Nolote the ele,(rode waler-hellter varying requirement, Each wntroller con- 

from the bil•Iding pipew„rk. 4 of a pre,·sure Kensite device whwh 
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e"reige• con'rii| hy 'larting an,1 11:ipping A full 4ckle„„ ha• beer, pr/Fared frir 

b ler feed pump and :11.0 h, operaling a fh„.dlighting a f „Mball pitch Lo Inglimh 
feed wa•er hye.p:3- valve. The con•roller' Fontball A.*oeial, in •tandard. and th„ iiII 

work in conjun,_Ii,in 90 1hat one Wer mly be a hr,( e[u., .cmenily when it become, 

airepts load when •[eam requirenion[. do real[1•. 
mt exeed / capa•il, To gtiNA large At! Wunicipa] M/4 md hosiels are 

,[eam demand, the hniler, Nhare the kind cavered hY broade"// lie/"/d. Outdi/'r 
The boiler. altern:ile :1,]t•imai,cally in the eip„nenital horn loud'reake" and 500 wati 
leading and trailing role·: ever> 24 hour·. amplille„ are used 1,1 to•11:hip. und three 
and thev are gibreci n' ren'/,e 'upen p iry h.va comple•es are .•erved by 250 wuu 
c,imrol tor 611 •hedding. ampliher' H.Ntel aniplifier' can he u'ed 

The kitchen in which th[,4 equipmen[ i. independemly a in con,unction with town 

m he lized will supplv cooked me:,14 10 /ip equipment In emergency, overriding 
4.000 nativel. and the in.talled ca/acily of control perinit. all equipment m he 
sleam *Ing equipment L·. 0 3 kW per operated. or put oul of action. by remote 
native. Elearicity conhumplim for *am control 
raising i, expecled jo be about 1.35 kW Adn,ini•rati,•n and •ecurk> requiremeli, 
hours per native rer day al a ro• of 0.88 make it Nd in rn,vide i VI/ radio 
pence communicati„n :v:tem for the Nalive Ad- 

5. MISC/LLANFO/9 ELECTRICAI. mini'tratiin in the ilear future 

APPLIANCES AM) APPLICATIONS 6. CONCLLSION 

1/ Sabshurv. av el./wh/re. new /.es f,ir S' far [he main large ·,cale applicalion 
eleciricity in nalive areas arlge 11/91.1 ilaili of ele irieity in nalive area: has heen for 

ci..king and devel„polent has taken the 
An imp<inani inn#.vaiion I the provision eal. pal' by providing facilili. only for 

of hot walcr f,ir ablutions and laundn pur- nati,A housed in hz,RA 
poe [hriu,hout a lorge hoste[ accrinimo- Fxperience gained to date mu/ be con- 
dating 1.000 nalive, This K new today but .idered a, a preparali, in fl„ the real task 
ir i, forcscen that En [he int ion di,tant ahead. that „f il,ilking Ihe henefil, c•inferred 
fillure this amenitywill have lo he provided bv a full us: c.f electricily available to all 
in al[ hoxtels. 

F only appi,ach which 11,8 any hope of 
Manufacture of native heer utilises economic *ce. in ihe Fare#/eahle fulure 

mixer'. conveyor'. cenlrifuge#. pump' and A to dielop "immun '1 facililie' t[' the 

refrigermion equipment. 1,1 all of which elec- native town,hiph, particularty tn famille• 
tricity i. vital D„[rib/ion „f the product ereate' extent 
i, faciliialed by the 24, of compres'or.. For exinip' i[ k 'ugge'ted M in 
pump., agilators. an,1 eleclronic beer di» t2 tawn.17, eommunal kitchen, Nhauld 
penmers Now that tight winesand European pn,·.ided f<,r neighliurli<.od 41/le beer are available to natives. no beer gr.iup·• of say 

50 famili/ T.,woalips could he laid nul 
kinik i: complete •.ithoul cold st"/ w ihat kiL,hen. are reasonal,h; conveniont 
equipment, m all how,e, and. in facl Ihe kitchen™ 

Newe. recrea[Killu[ amenities •re out,inor •houkl he maile the focal lk,int of die area. 

dance ffoors wh /8 3 permanent uts,alla· 11 .hould te .lirr„unded by a feneed „fr 
b of 500 u,1. ured lamps. rape or MIrd Pn trace mmaining ,hade irce,, hench/, 

player. anipliticr i kiud•reakerx. for [he mother, ind pla,gr,)und equipment 
Plent, of floodlighlm, ic required al al] fir the chil[Iren Il wault priwide n pleahant 

social centre.. Application. ine],ide novel place for the venrien of Ihe neighhourbood 
110/dlighli]¥ equipnien, for a portable hox· t,< meer. Perlinp. rivalting rhe attraction, of 

ing arena. and a naval searchlight mounied the heal heer garden and cerlarnl¥ having 
on a 40 foot high latti,e twer k u.ed for more heneticial re,uits Initially thege kit. 

criwd control / a natlie sporl stadium cher. e„uld be equippel with hoiling tahtes 
As a niatter of micrest the ,/archlight was hut deve!/pment of suitable electric ovens 

installed previously al the Kariba Dam iN de•irable 
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./Ined Implicallt' Ij a ./. V•41<ige reveric al k,IMa·.hu. bat] on ihe Ek- 
Re:Ii·A!9(1*: R i.Null,Lishe ! <3„ n,hip Irkil> Depanmem·' ex]Aling tariff<. will nit 

be ,/Tkient to i:i,ver generalion ani] di,trl. 
12 .111 be mited :hal provision has [or hution ca,1, Thk problem las nci yet been 

been „,ade f„r An:3„11% the h dage molved and 1% tile cal.e 01 con,Iderable 
re'/ul'ti'n required f " d.ge'ti¢ *uppl e. .ii,ieer•]•lthe,]]onknt 
and M.ibl, the internal wiring of ihe In •'riler In indicate 11'e revenue (hat ca]1 1 1 ,[)'1) h/use n ihe T„,/ihip be expe.ted friint Ban[LI low,1.1,ip• i have 

The source trom which ihe neces:,ary laken the. li heri• of a,ia ly„,ig arid 11 r e:,en,Ing 
c.,pit,,1 can bc m.kle arailable :Ind [hedeter- det.11.4 / the aierage eon„]mption of 1.200 
mr, 11,00 ot an/cononlic tar,lf ar¢ twoprob. colhumen *Cho/ervi[/ Balim lownkh/. 
len„ pre·.eming daullic·. in 1111. resl),= Durham. / a manner Kimilar to /:I pre· 
and iiI ille prexent Gme, thehe Inaler, are viled m respe„ of E.axtern nan,u 'rown. 
t;till u•der •01,•ider- *Ap, 1„hanne,//6, in a paper read by Ir. 

Wer the „Me />ligy ./· 61¢ Govern- Ma,Non at lait year·-imain. u. I fed 
nient. the Licul Audic,rity D expected U. [1111 thek RatiNlics give a clear p,mure of 
rn,vide· the addil i ri:id •apital ,·¢4 1,/d to the pi™ition 
ful]Y retkul:*ie [he 1'••wnship in order to 1-he Apri 105 L; unit colaumption ligurch 
m ke 26*030„Ue y.upplic, iwailahle in nddli- 3,ave been takem and lire analy,ed ah /,1. 
lion io the 'lnet lighting alreadY h:]ng rro. 
vidc,1 Tb/· ad,1/i,/1:,1 capita] required for {a) 2X u/d M•een 5 und 10 un//.m, this #ork inclitiling the imernal wiring of (b) 159/ 11 
111 17 u.ev. i. 01'In" ted : 1 appri)'imately /) /7. 21 .. 30 
£&90.000 to bc *pent „ver sover,1 Far,. and (d) 14% ?I 
it 1, hoped th:„ 11 will he rk,„ihle m obtain m 4 I2% I @as 4,)me fi'rni of GI'vernment .1,+Nit:Ince in thi' (n _ 51 8% . 

re•pect :ind thereby ease the burilcn (in the (g) 18% 4 61 
n· ' ratepave'. fh) 97 . 8% lot 

It i, fell thal al th, ugh there /,Il he a Ii) 53/, u,4ed more than 200 units per mon,h 
1//miler „f potential um,umersin [he For consl,Inm *„Med abi,•e. i. 2 cor. 
Town,hip. it ix nrok,Ne [hat for the Ilr. 

re&punling average revenue had „„ the f• mrs. a comp:i [ivelv 'nuill nuniher Flatricity Dep:trt]11*'% Tai·iII will he ahle m :imird electrlcilv. 1,1 siei, of for privule 
re/dance. is a., follow. 

- 

6. it .ill he realiked th.,1 In prfwle eler· 
tilcitv to :i relatively 'nail 0/her of c,in 1955/1956 T,iriff 1959/1960 Tark¥ 
1/r, in 2/6 minimum an 2/6 inklimuni area * large ac kwaM/,hu. I•) Fr= a 

M.Me/,ble m,u/ M u/ rapi#/1 (b) 2,/n 2/7 to 55- 2/710 5, 

diture will be inv,>Ived Sup.telo, I} 5/1 /0 lo 6/9 5/4 w 7/ re- 

duce the witi:11 high i,,pital expenditure by Id) i. 6/ID k. 7/4 7/I /3 7/8 
/,tabliching Le,imin area· 21 zi>,11. in which (c) . 7/5 1,1 7/11 7/4 to 8/4 
don,extic ,upplieN wi•,ild he Inal mailable (f) ., 8/ 10 3/6 8/5 w 9/ 
]Nive not me[ wihh f i,„Ur for (g) . 8/7 10 variou·. 10,10 9/] u. 1]/8 

reasons. fram ihe L.)cal Bantu Adminlia Ch) 10/lita 16/8 11/9 ,„18/4 
Ikin Deparimen• and furth/,ill,ire, the {i) 16/9 & higher 18/5 & bigier 
arrangenet maY P[)/bly connict with Ihe Anindica•immlie load /4/ Ch 
terni, i,f Ih: Flocirici[y Act. terville, is given b> the graph (Fig J ) show. 

The sec,im] pr/Inl. which „ the Jeter ing the awlage ,_i,i,•un•pLi••n per con4umer 
nunition of :in ec'morile (ardI, aks M the 12 mi,nlh le- per/d from Aueti•[ ti) 

sent* cort/In ilinlcultia, ar ille tardf applied July for the yean ]ISS/]956 and !958/59 
n•ust he ••ifficienlly altrnctive u, ent·(•urage It wgiubl appear. Aher/ort. thal tit a 

pc ]Fle 1,1 *ire [heir ho,ne, .ind inake u.e ,/ number 01 >·¢ar.4 "une birm ot •ad> will 
elwricity 1 "11 inve,tly:ili•,•1• alre'ld> car· bi nccewary (o inake up Lhe deficit beiwee/1 ried M. il appear• 11]at Th¢ anticitiated revenue and expmjilure if exi'king larim. 
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are to be applied m die Township T·hk -ub- 6. House service'l 1/ be underground if eco- 
sidy would pre·.uni •bly he pri,vided by the nand[y jitifi:Ne 
Hantu Adn,inisratic,n Deparinicni, cin a A b:,sis J:velornieig, progral,inic i,ver 

lo be niu[ually ., peri<„9 :,greed Upon //h /,13 „f 61 ye,/• wa, (Iraw[, up ir],lially for 5/ 
Eleerrici,y Deparimen[ A pOX.ible arrangi constru h of the 1 dw•,hip and H an 
n]¢nt muld be [he segregation t>f Operaling £11/11/ 1hal (11, will be compkled £ the 
and mainlen,me co>t,4 for the lown,hip end of 19(11 w early In 1964 For conven 
Reticulation froni [he re:,L of Lhe Are,i m ienc•, 1•n•t Area• are heing devehiped %.·- 
Supply. J. oril•r iii arrive a• Ille annual ¢e•'6 "" " pre'e" m#,i> fOUr /„l 
m"IL required m ilic forn' / a 'uhsid>. Arcak have lieen U i' Lon"ilered LI.mpleted. 11'it 'll work in 'Ull":C ion 
with the ,·upply 

The of elecir'ill ir, ihe electrical Toll· reticul:ili,in • bent: w ned 
ship Mhoul he carried rill 1,7 thic ElxtiLL,1 <>ut iii 51¢p /11 ihe huiling progi NIN 

Depannier•( and not ba ome an additional 
function Mien' 

of me B:inlii .Admi,">tration [Ii /,i,1 for jinal L "inplelio,1 of roo* 
DepartmenI, before allenipting /0 plant poJe. or lay 

underground cable. Al pleent. ds ulread> 
h "·e L ad Gr>w,h .en[Hil•e:I, 1/ ¢|:Ctli|/Ut./ LS be.g re- 

slrieled 
In m flill cleellicalinri / Ihe ]10%[el %59, de .,fler diversily 0,1,•umer 

m and .[reel ]Igh,ing mi> demands in C hite,ville and Ibr,mglint[ 11.0 
I amon[,ine 

Bantu lami|y lioi•.ing are 1, Thi. work of rell.u. To,/.him w/e 270 and 50]0 wat' 1/ling the wbrile /' 
re'pectivel> 

kw:iM.„hu .ind in UL It ul'rear. ri·"tinable pJ·(pielll to pil'le' III[ Int:iiI ti'e plan:In uil'lluel]011 01 11 'lial ..ei/ % :I' .fter di,¢.it> 33 6.6 K.V 
demi i,f 5 K W. per wnsmer Al kwa. ··te,xl„wn ·.ut.tation, the 1:/ u,g 

of / m,6 at Mah,1. lim} volt 3 6 wild give ...1 :, maxin,linder,i:,11] 34 1, 

L.ible, 20n,ile,of low of 13 KW rer :i,re. Thk Jernalid „ du, volt:igu·e:ible building 
i i, and mainly lo a lighting 1,)ad and fek :hal equippi' "1 / Iranihinier witilli'/ 

ic 'ub·:[alian·,, Lould he inerew,ed :on,ider:,hly pl.uning 3,000 pliles. if :reeung 80 we 
mil: of iwerhe:,d Arm light ,]lains und adopt an :,Ltlve policy of e/ucaling the,e 
connecting 2,800 ,[re¢1 light filli:jus, ull /[ p¢ople in Ihe U.6 .11.1 3/Lininge• af elee· a 101/| c,Ilin':iled cOM 24 £260,00[1 tricily. In ihi·. r.pect. a 'Inal] LIUM. Ike- 

tric „,ive .elling at .Alit £4 has :,]really 10 de•igning [he rell.,11,/inn. die under· 
been dedgned and Iminlifuclured m tim >ilw principle of keering Coht, /,1 mi'i 

country and Lt k full th.,1 enmli].ill¥, i. murn wd. borne m ,]und :wid Ubi'. „pi[ 1, 

wa//x incr¢.„c and living w/:ink i/4/ ove. reci-,8 /inlinuouh litlention re.•iming fu 
furlher Epllince• 911 .1. „11 ill refriyer.luir InudJ'ic,ilicm m ex,4111114 pr,iclieci; Ir£•m time 
U[][1•6 .... W••] .Li%0 t\1(}nle p./. m trme. i hi, cons,iler: ]011 1 1 inil Lienced 

[he chince oi ,-duaor .ize' flir under· 
Relk·ulation De•ign grn,int! uble·. :ind „4'crhe.id n,ain, :wid Ih¢ 

111¢ fullowing gineral principles were type 01 [ran.fnrnier buildin* a 11 wa• 

:Illopled when the initial plan, tor [he re„/11- con.idered :»emia] u) 111,1.11] :in „[1!Nualc 
lalion were prep.'red. bad© 6,(/O volt 5/Licul/[lon whi•h COLI]d he 

1. The //160 al d 1,1[.'r date. and to be .8 high voltage reliculation cn.ible fur. 
an 111,r ir.u™i,irmer giholionh •nder'round s'eni. to be colinee· 

W i,63 8/ 4>616·/ b .1/ when 
2 Tr:insformer kio.k. requ/ed. 10 Lon.Mt of brick .1 in:I.ter plan „I Ill:· 6,600 vol[ »lei , lay buildings m h¢ ere,[/1 hy Bant„ 1,1„ ur. aut to wt the,]li)*,cul b»ut „f th: lown- 
3. All atr¢et lig]„ing m:,in, m be overhead xhip, w. s prepared and Ihe „hemali. Ia,· 
4. 1-,iw wria go rel k il, lin t„ be overhead ou, 2,1 [hi pl In ft•r ¥arii,uk 'tage 01 deve[. 

lin the f imily ll,LI„,16 ·ire 1 prnient are,hown in Iii 2 4. 

5 la the 11,».tel Area. •11 h..lel building% ri„,11 [hi, dr:LW•ng. 11 #Ill be 00[ed 111/ 
to be suppli:.1 h mean. i,f (In under n ...1//try· 1/ re,or! m In, in•tan. m 

ground low voltage ....tinrl 1 tenip,>rairy 6,600 voll 'verhead Inaift 141 
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provi,le ccriain kloski with a .4upply. Thi, m.„hines wa• capable of digging a trelieh 

4 ne,esM,ry as the high voltage cable 3 fl. deep by 12 inche, wide in :iverage %01| 
could nol be Irtid along ille planned route / the rate of 40 ft on hour it a cost of 
in an area which Was hILII und eveloped ju/over (id per l. The larger machine wa• 

Generally, convention•[ nielhod• of elec- able lo euavate a siinilar trench al ihe rate 

irical re[Lalatian have been employed. but of 250 1 an hour ill approximalely the 
ai ihe unie time varioux ided* 2,nd arrange Minie /03 Thi• col, however. wa• in exec*. 

ment, have been introduced mainly with the of the cost of ea:vating wilh Bantu labour 

idea of atten•pling to ret|i,ce C()81,4. li this which was ag•in re.orted m I is felt how· 

re,peet the following points may he of in. ever. 111,1 jould wages increase 'ubslan. 

lere•1. .... mechanical trenching will b¢come 

enomic and have to be reconsidcred. IL 
4 .) 2/Nde.1'.9/ r'ahl,. may he of intere,1 to mention that average 

The high vik.,ge relieulati,in will be + iost of excavaling. laying cable and back 

6,•00 valk but 11,000 YOU cable is being Mling the trench in [he TownKhip k 3/. a 

in,talled in anticipation / a changeover to R Thi. figure:,/ cour« <Im no[ Ine]Ude 

A vollage ut .1 fulure dale Gener,113 cable /0£11. 

··reaking the d in [lie Tom,whip eontain, 

a high prnenlage of ck' and a //'ider 410 7,W;.3///mer· Kna·*.t 

able amount of /ate E aka encouncered. The IranNforiner kioNk' are U[iliv brick 
In .in :11[empl ID red'Le lh' co.•t of trench building, wl corrugaied .ishestos roofs, the 

digging, iwi mechanical trenching niathine·. external dincendi= of Lhe kioxks being 14 

were [ried Qu[. The 4maller of these (wo ft 6 1,15. by 9 ft. 6 Ins and 10 l. high (Fig 

- ALI 

.. 

p j ) ¥!11•' 

14 3 
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3 Transformer KID/). The building, are Sfh·ice C•Wail»13 

being con„ructed w[Lh Ban,u labour under 
•meNtic •uplic• of eleclricit• have not 

[uropean *uper,gion at a c,N of MOO each. 
Yel been provided in 8/ famil) hm,ing 

They provide adequate accommodation for area.. the a 100 KVA transformer a 3 way ring type :I 'e. i.. connection w 

he u.ed i. .lill zinder con,!derati[on although 
mal panel and low voltage distribution 

underground cable ,ervice, are generally hoard, for i .V and .[reet lighting supptie'. favoured, and are at pre·.ent being provided the ring main panel being m/nufactured in 
to /0/ and van)u, other public building·, the Deparlmen[·5 work,hopi. The panek,re 

hited with ihre¢ airbreak switches and the In Ih, 1 11,•tel Area, /11 h,„le[ buildings 
overall cost i. considerably les, than Thal of are being iupplie,1 by a Inplete) under· 
[he more uqual Dre of panel flued with oil ground [ow voltage reticulation sysicni. In 
immersed links de gning [his re,iculation. 11 wa, nece,ury 

ta make cenum a„uniption, regarding 
0 1 4 n·. Volt,v Retietitati')12 electrical [oad and diver,• The 11,),te[ 

0, iheud Ah:in.v. Area eonsixt, of .12 and I 6 bed bungalow 
M buildin/. 300 IVA [ranNf,irmer• in 

A, already mentioned. strect tightiny brick kli„ki have been /rategically placed 
ihrough,imi :he Town.hir ix being slipplied to .plly buildin. cont: ining approxi 
from ,ingle pha/ overhead main.. lip w mately 3,000 hed'. rive ma•n .1 ·.q. in. L V 
the present. 5upplie• of eleclrl/ty ha,e 12'y feeder /lile, radulte frain euch kii,>k. The 
been given to public and admin,Irative feeder, are graded. depending „Bm vii![age 
buildings but a, ihe inten[kin 6 to ull- ,/aditi,ina. al,ing their leng,h ilnwn In 06 

niately fully reticulate the Townihip with a st, in , 04 :,4 / ind 0225 94 M wilh 
three rha.e, four wire „,erhead mains /,· ,ngle pha,e .6225 9 in Nervice cable T. 
tem. the layoul of the ·.tree[ light mainw has 4 to Gic individual huilding. A quen, „f 
been i,Inned wilh thi• oblm in vie#. 

The usual dimiculliex experenced In la•· 
ing out the inverhead main, are familiar / 
/ engaged / th„ Iype of work The ten- 

Elene> lo de·,la 10•ni•hip, wil mved 

3.(rects. splayed c•ime„ and irregillar Ntand 

boundaries previll]. Mitli the „:ual re.ultan, 

difficuties 

In the ilitere'ti 'if ee') m)m >. e<'Inceli•,n 

betwee„ tw„ |L[le, cr.1..ing al road i/,ter/e- 

t,(ins with *ayed :<irner·, i:, being made 

by ve,liial iii/.2/,1 jumpers and in isolated 

cases wliere thi• 8 :kit pri·./h[/. an under. 

Mround Trup „ble i. used to connect th¢ 

M line: together. 
€700.ated w,1/ pole, with copper con. 

ducin are be L]IH u•ed thr„Mhout. JO ft, 

pole4 are gcnerally u,ed hui where ground 
hax bccm filled for road cunstructinn [[ hah 

•cen '•rv in •ertain caxes, t•• plant 
44/. al Ihe hit of the hank and in order 

I /1/int:,In adequale ground clear/nce. 35 

ft pole· have been en, Fli,yed. 

C Fig 4 i. a phot<.graph of a ly?,cal r(,ad 
iii kwaMa,hu ·,howing the type of i,verhead 

nmin, con'ruetion. 
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1,»ping froni ime building Lo che ne,t s for [he L V relicul.dion in Lhe 110/el area. 

bemy ddapted where thi• will inean 11 94 hul it 24 the intention io make u•e <4 plastic 
in hoih 1/hi,ur and cable iii#i,]ated cable* 10:. grenter :Dr le.,ser exienl 

11] arder I facilitaw ],x,pli•g, a ,pec,al depending 011 the =inon,Le a,lied al thei, 

type u. ir- ./.]ilii,m ./ b.% hcli uw The new conninuou. currelii rating 01 

ite•igned (ily 5 1 The bnx. which „ Pl Ric sulated cable, hai clin,inated •ne 

in„unned oubide the bu,iding ha. iwo coin. li]··adval,(,iye over the paper it,•ulated 

partmci. The upper cable> 11 1• do,Jblful howe•er. whellier ihe 
.01]11./nie[Il etin- 

611,14 the nur,mul di•tributian board for ihe R of pl"i' in.1.,le'l c·nhim imi Ihi' par- 

bli,Iding ,/ 1% Filled „1111 minialure circult licuhar type of rikulatilin will /Ieu mulch 

breaker, The ].wei ennipariment can he in le ·pa, / a uving 'wing 1/ the hiel ./. 
litted w,[h gbnd Riting. Thi, nia[Ier i. being 

'ine or iwi' cahle :ti•ry gland' „f the b 

'INL,irod. and lh¢ loot) cable jaint iN in,,de 114,™Ugated and in imy Ient me ,aving in 
in (h,4 c,Nnplutment The '.inx i. iompletely acill:,1 I..haur with pla,tic cable, ray he a 

#herpninf be:ing fitted with a >liding deciding factor in their fuvolir 
door wh].'1/ ,/I]n,/ be i/kidverle/lly Jeft in A furiher , vine M Labl co,[, could 
tle iipen tk••,1,••n, 0[lier.idventage•,if [he pi.„b,[> he effeL!/ b> ./opling a nil,hiple 
kix kire 111 rugged ,(in•lruclii,i. und non e irthing ,*m wlig [he auler dieath and 
runing p/,pen, The· cable connaction, arn, unng ar Ihe fourth cure in a c.incen- 

ti ihe box ;howi, in 148 5 hail not heen tric cable, 
m" 11[ 1110 - " 1/ MI Ilie [)11,#Rh 

{d) Sne f lighaing 
[IP ti, the Fw/. paper in,ulaled lead 

A dmple 1>pe of c:,4 II .[rat light covered arinoured cable. have been uied 
hracket N[ter with a plahtiC or hbre glau 
reflector £ind aple[: wiih al] i.ihor fiiling, 
at:i ti,tal co,1 </ £2 5 a.:ach i. being infalled 
thr'jugle'un 1%w»hip (Fig 6) The 
br.uket. are litted will, a M W,ill ]/e,inde'. 

T tile 

erit gamp.inil im.unled '11 2 19:whi of 20 ft 

aheve rold level. 11 h I. M ken found 
ne'e...iry 'i pri'vid. wire M.ard' Iver I,in"r' 
in pr„tal ihem frilm ,Ii,ne Ihr wint and 
tr, m experience i, har he/,1 found th:.i thi , 

type of J.Lnulge only 'c-rs M nim·hum up 
rea·. 

l 1 Olher IYI» ,/ .[rect lighting wh .1. 

nuor¢•cen[. ii,Jiun: ar n[ercury v.ip)ur are 

nniL Li „*idered .litable. niainh trial .1 0,·.1 

h 
paint of view hii[ il k 11,)Nhle th/ one of 

tli,e ni, 1 0 1!Te,tive I>pes i,1 lightil•£ will 

le empl,iyed in the main road.. al , 1..ter 

date. 
.Street lighting in Ihe Tcwn.hip i. con 

inill.I h> S..I:ir 1)[al type ele•irk •pring 
guided tinie ailche. in'[allal in the niain 

wlat„•A A con,raLlur I, energi•ed by the 
filne ·,wit,h i'.hiah in jurn] cnereke·. Ihe /n•ei 

light circulk %,everal ,-inuils cach pro- 
tected /1111 a Inlim,iure circul[ bre:1ker 

r.„lk,[e out fr„/ each ,upplp /,int A ca,- 

I cad: 9.tem k LI,ed 1,1 elier'ke the contae- 

M :11 wh tran,former kie.k. all control 
equipmeni b¢ing in•talled in the sul,·,tati,inE 

Fls 5 i,r k„3,k , 
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1 
Fig, 6 

M huernal Wirmit of Reside„Nal Buildhte 0,·ket „ut Jei,. herw i .e the Li,¢ „f mu![iway 
adapin und n].ikihitl con[,colion. to The type iu w•ring *uitable fur je··idence• lampholder·. in B mu Township. A iner eu"' gerierall, die "b"""t laid h> 

nminlen- 
Ince e„„6. lh¢ and in unditians .iny e. ent. if [he R int„ 3% m.wtered and the neees.ity '11 he 

to a. kiw en<vuraged 1,3 Lts: keep DA' elcelrica| appli u' p,i•,Me F'ir mc' exanipli. Rah the pri/er fucilitie• must open ceiling>. cleal wirine be pr„vided " Tile praelice cif n[)1 *.in,idered advE:thle owine hlting miniature circuit to poK:ible breakca # interference by (he dirribul]On hi)ardN hux hen i,conpant• Black con· denerallv 041 2% 6 con.'litered / be muitable due adopled I Ihese have the ·.idin- 
tage of limiling cirrui, b. corroxion cau,/ by limega.hed wall, loading lind Pent- 
ing the Pre·fabricated in,crtion of wiring harnme. have been funcing wire and hair- 
pins. 

Iried nii[ but .ub,guent indillienance dim ·f./ 
At Che knille in cultie, have lended 1955. to preclude the 1265 haiheN were R of wired 

thiN Mhod As .4' 22]vani'ed a 8111! Nerewed af enduil al pa·.t experience. a eo,J of £23 rer howe. 
therefore. the 1,01/Y of wiring in thiq beine a con- galvanised Imet pr// Fte& anduil has been hou,4/ adOpted lt, /1/0 fell Ihat Con'.Med of 2 hed· 

rooms. a kitchen /„d din;11/,„il W ith one w//d mi,unti ng block, •hot,1 d not he us/1 aq 111ht ncr niorn and lwO Ihese are likelv 1/ barbour vermin, and xoeke, autlet•, Al 
kwaMaiho a deteri hungalaw raplillv wilh ri, lieh tre, !ment Type h,»tel „ate buitdir,g 
with 16 lEvine mlinin, pri••kling acconknip· 

[he lumur of 1]le wiring intll/M and dation for 32 dnele· per,on, and complele 
the number af points provided. will of with abllition and laundry facili« i / 
court, uffect the cost Ill thi' TeKet. it I preherl hong we uniter con"aa zit an 
corhidered e ential to prowide glitable avernge ciN of £110 per building The wir- 
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ing 12 being carried Dul in g:[vani,ed 
·.crewed e ,/duit and 21 lighting /,int, and 
R sicke' outlel·. are being p/,vided per 
building 

(I.&&/ 
The problem•.. hoth linaneial and tech· 

nic·al, th/2 ore being encouniered in prnvid- 
ing e|eciricity .Ip[Les at kwaMashu are 
comnkin to all Electricit, Supply Authori- 
ile. and akhoih there arc vver/1 
apprivhe. 1.1 the·.e matter.. 11 A hflpei: th,i 
$ paper will •er.e a 11'eful purp,je in 

making Milable a general picture / the 

poKition al k./Mashu 
rhe actual ne,11(.d, of reticulation are 

generally ..Iking. conventknal. hu[ a/m 
il i,w Ii„Ded tha[ the de•crip,ion, of thi, 
amp// of the electrific,ition have proved of 
inicrest ip iho·.e per,on. connected *th rhi. 
type of Mrk 

1, conclu•ion ] w,iuld like ic, expre• my 
8 nk. Inhe Chy Elecirjcal /ngineer. Dur 
han, for having been given the apportunk, of 
preinting thii, paper lo the A·,·.ociation. and 
A my [hant to my colle,gue, in the Dir. 
ban Eleetricily Deparimen• f,ir their mis- 
tance in . prepara[ion. 

t,' 
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Amiual Report of the Secretaries 

and Accounbi 

To ihe Pre,ident and Member, of the Am. ne,hurg f,ir che ho,/imlilY extended t„ those 
clation atending the Convention 4 i,ell a. for the 

a'Listanie rendered in connection therew/. 
Mr. Pre'iden[, Ge.ilemen. 

It give• nie grea L plea,•i•re In i:ubmit ti. !• 1·, indeed a pcagim have /e opprir- 
1.3 )ou ihe Annual Repor, i,f your .A·.3.0- lunlly / recording appreclatlon Ar the 
clation lope,her with the Revenue /nd work of [he Pre,,iden! In recording the pro 
Expendimre Account and Balam Sheet hir Fwl of Mr Kane as Pre•ident Councill,ir 
the financial year ended 2(hh Februm. RINs-Spencer referred ti. hi. 01]lianding 
1960 abi],1> Ti, keep calm and Unruff]/ irre.pec 

tlve i.f problem• anil irrilal]On, 11 I thi• Obifum·v: qualliy coupled with an ;ninmahle ,en·,e „f 
i deeply regret ha wne ti> fornially reca rd humour and an ever willingne* t} do it job 

the pa.,ing of * fulliwing Member. not of work,hat con[ribitted so largel> t•, the 
pre¥ioudy menni=d in ihe Annual Report Nucee of the J„hanne#,irg Cinvention in 
They were referred t„ by (he Proideni al 1959 T Mr. ami Mr, Kilne I exte,/ the 
the 9/ Convam: ,ineere thanks of all 

Mr F. 14*,le origInally of Durban wa, a 
f,Lindation member of the AA,k iation *d The lirN paper pre,.ented a' the Co,Mn· 
first acted a, Seerelary Trea,urer in i917. lion M ··%clear Power" by Mr A k 
Hi. ingiation will] Lhe A M.El: ]Ned Powell Th„ paper inlrodueing RS it did 
for 15 years. for Ihe fir.[ time driumin at a Ckinvention 

Mr C„ulthard. a fortner Memher of the 9 a subiec[ which will in the more or le,% 
Ascielation. alk, pa'*ed away prior di'tam to the future I one for ever increasing 
33rd Convent•nn. /M,iden,lian und study by th„se re.pon,ible 

for the pmvisium of electricity hurphe,4 wa' 
Thim.!Wrd Conven,h>ir. unanin=.ly *epted ils n oulstanding 

e, 
& 13/ I, the C,invention of the intributi,in Asiociation Proceedings of the Aw.· 

cla [ ion. The 9 held in Jimanne,burg fri•m Tue,id:i>. remaining puper, were "The 
12[h May, 1,1 Fr*lay. Mth Way. 1959. Supply of Dele Ele<:Meny to Native Townships 

h• Mr te the G Convention by Ma•N<•n and "'Ihe gaze' were wel,inied Developm/ 
of .9 5 Meti•od / Relicu]/i„n for the Johan- Wor.hip The Acting May,ir of Johan. r,Aburo Town/lin ME n„bull Colincilor A Gor.hel Monteurnen Park" hy 
Mr W Barnard, BSe.(Ene.). A.M JFF. 

The Conventian waq fornially opened h AM (S A }I F E Mr Mass,as Mr R paper. Ge,(liffe, Pre,ident of the S,iul dealing a. it did with an a•peel / the Afnean In,titute,yf Electrical Ellgineer·.. and devekinment of Ihidertakings which i: re· a record 4 of 570 member:. delegate,. reivine Darticular allention al the present reprbernalwes. omcials. vidinr> and lad= time. aniwed o great deal of Interest alld 
aMended 

w a result il wa decided thai che pr,i- 
0,1 hehalf of the Prewle,13. Member. of „amme 1/ the 14th Convention should in. 

the A'.soc Nition and all nthen w},0 attended f hide H v,mi»ium d„/ted w the further 
the 31rd Conventieri held at the Cranbranke I. 11'.ion of v:lioux ..... of /1. tric[t' 
1101¢1. Johinne,b,irs. it M in> plea.wre to Sunil, 10 Native Ti>wnshini: Mr. Barnard·. 
place on record appreciation to Hi. Worship maner evaked much informative dicuv,„on 
The Mayor and Cily Councillor, of Johan- i• retic/;ilion problemE. 
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Mumlierq' Finum m,intal=1 7, Liqi| Ailili„e Member. 
Ii,gli 'and:ird aw' prini'le,I n•an, memben The Milreen Cr•Ible Ce. 15 A 1 1 Ply 1 

wilh '10 48 ** hir di--an on :i wide Li,3, 

V.Jrlet> "f problen,0 The 1-nilli,h I learic Co. (CA.) { INL ) 
Ltd 

Th, Coniention i,nonimi,Ny accepled the N V Ned:/and.che Kabelfuhrieken, Ltd. 
mvilation 1,1 110111 (he 34th Convention in 

African L.limip·. { Pt). 3 Ltd 
Durban. 

1951,19 1959/60 
Membershipt Coun,·11]or M¢mher. 112 1]0 

The fol/ming new members were elected I·ng:neer Men,her• 1 {)9 119 

h•m :he year ended 29th rebruin, 1960: lionoran Member, 13 12 

Councillor Menther• As•ociate MemheA 3 30 

Per -1 Irhan Area• I leakli Board A%'>•,ei.11. 1 9 

1.yilenhurg Mu Texhnical AN·**-iale• 1 IICI 

S[illontein Ile ilih Commi#% Affliatc' 87 90 

Orknev 1 feafth C,inimlitee /... 
T,rk//ad Municipality, 
Ilernianus Municip•lity, Tile Income and Fxpenditure Awm fi,r 

i he year Lin,ler review .,nit Ihe R.11Like Sheel %[utterheln• Muiwip:ility 
a. at the 29111 Febr„Iry, 191/. which are Kenhardi Municipalicy. 
,ubmitted to 30 11/rewith do M. 1 feel, 

//neer Meniher' call hir an> p:,/icular coniment. The exce„ 
44 laomer,wr A Bill,nelon f/le. FX[rm,Nuracit£112 19< Id. (flutterholm) 

11. A. Durr (reri-Urban Are.„ 1!ealth b „al un.ati.ructar, when il k cen.idered 
ihot the Preriden,1,1 Lhaln hal, heen written 

1 nard/. 
il heavier than normal rrintinp Ind m- 

[i A Mcimive (.41·.1,1/06 Fle.irical 
liuner. char» were iniurred dile n part 

Engineer, Vereenigingl. to [1 R. K, J<x•,te (Oud„h.*irn}, e prinling "f [he Crin,"itutii'n. and a 

R G v:in 1 Jeerden *Mle,delberg) reduced pr,Wil w.1. maile Kin the Piceed· 

b due primeli,i[[9 [o a reduc[ion i'n adver- P..1. R,le. (A:, ,„nt Electrieal Engineer. 
Rindepo,ir). ti•ing. reN/a. up,•n varkius amaleaniallon'. 

It will be mied (lint the ae'·unmlited G. R. Reard (Graham/own). tund; DE Lhe X148,1 n now 101,21 
F de C Preinriu, (A<,istant Electrical fl.744 179.2d 

Eneincer KIerk,dorp). 
1[ J Koe.lag i Riverd ile) Me-: Kane an,1 Dnel cont,nued 10 

H. Zai,xmer ((fermi,nux). be· nic·,ien' of the Fin,in,2 Commi'11• dur- 
ing the Year under review :ind T iii *in <hank 

Ax•ocia" theni •ineerely for Iheir a,WA,re 10 Ihe 

M I Rtiu (Br indfortl 40,·ial,(in , I thi. 0011.A The c,inlinued 
B I'. C'arpenler (Middelhurg. Tv[.). I inwirt of Ihe ad'.irt[•er, in Lhe. Proceedings 
J H Be.te/VenterKdorp). i, a,1/„wledged with appreciation. 
J H lord/n •Vrybure) 04 
€; T.van W>k Scheemhee (Iydent>urg) 

The Reekinal Brancher of ihe As.icia. 1 5 1.„chner (l.adphrand) 
C. P Laa• 1 M in the E:a•tern Care and Natal arc 

Kenhard[) . 
devehining and d clearly play an inereas· 

Arici.de Member. i,glv importan, part in ihe work of the 

A B. Cow/1. (19: irman and Chief Elin. A.•oci,tion, 

eer. liulhern Rh<.de,ia [ leetrieiry J hannexhurg acie,I 11•i,• ye:ir n, hi,s• for 

C'imm/·bion the Mid.year Execu,Ke Meeting and on 

CL R. Pele,Nen. Deputy Chief F.xeculive. behalf Lif .111 we e invey thank, for the hi» 
Federal Pi•wer FU„/ rit Rhrde.La and pitall,/ extended on ille •,ceasion of the 

Nva.aland. n•oeting 
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1 he e•ential work of the Vilrine Sub- eN}]ex·. uicere lhank. for le cominued 
Conimitiee· of tlie /'•„ 11/tion :v. wei] /5 155]·.lance :ind ,01//NV whi,h you have 
i[, repre/nt:,[ive, cin 0[her Techni.a] Com. ex,ended to unver Ihe pa,1 year. 
nittee. and Ors//1/tion, ha, /iminued 

To le A-ciation and all E Memben during die vear under review To the vari- 
•e exiend hex wishc· fair m individual concerned 1960/61. w convg the 

appre//ion of the Aw,ciation for their R. G. EW]NG. 
mt,/ gatuahle w,irk on behalf of all Mem· fur DAVIDSON & EWING (PTY ) LTD ber Undcriakin/. 

1,'•·r•tm·ie.• To you. Mr Pre.iden[ a• well 3, all 
other Mcibm of 111¢ Execulive Council I 5[h March. 19/1. 
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ASSOCIATION OF MUNICIPAL ELECTREITY UNDERTAKINGS OF SOUTHERN AFRICA 
BALANCE SHEET - 29th FEBRUARY, 1960 

1959 1959 

41,592 AK { irui][Aill) FuNDs 4.744 17 2 1 PRF€1[*31]Al. 100 BA[*;E _ 

4.IN Ba•nce / /th Febmify, Nominal Value 
1959 ... 4391 18 1 

46 FITRN/111: tu) 478 FliTINGiet co.1 |eN. Add: Exceigs of #come 
„ver Expenditure for depreeia[kin 5S 0 0 

the >ear ended 29h 3.773 1/wg/F//s-Fixed Depoms /1. and 
February. 1960 152 19 1 Saving, Accouni with. Ruilding Society 

including intere' accrued 3 964 910 
2.3 1>ROW€ioN loR AGF.NT.€+ COMMISSM, 88 10 6 
- CR•1)11./ 898 9 0 448 Dm ORS 938 9 0 

20 PV, 4IN·]s IN ADVANCE 20 0 0 

10 D,14,911- David,on & Ewing ( Pn,pric 
•ary) Linihed 1000 

417 CA,11 Al BANK 7421710 

£4.715 £5.731 16 8 £4.715 £5 731 1 

Dapid.on & Ewing (Piy.) Lid 
Per R G. EWLNG R. W KANE, 

Secrefaries. P'eadenl 

Re,•ir, of t. Aildi,i,Tr (0 1. Memk·i• gr 111, A•ociade• of M*•1 EleciririI, UndeMakings of S[,uthern Afric,1 
Wc report ./ we haw examined Ihe .* Accounls an• Vouche. a ihe Associa,ion for Lhe year cnded 29(h Februaiy 1960 we h 

salislied oursch·,1 of the ex,•te!,cl of 'he gecurinies In,1 Inive r=]¥·ed al] th¤ ./%. 1• and e,:planations we have r. red In our linion U. abok• Balance Sh•[ Ls properly drawn AMociation up in ah 10 BKI,ibil a tue and falr view of the siate of the affair, of •he as I 29[h Febrl] a . 

I960, according.0 the besl or aur i•ftiriri.,fi,in =1 •plandtionE giFen lo Dsand,sshown bythebookgof ihe Associalion 
SAVORY I BRINK. 

Char(ered Accountant5 {SA) 

Johannesburg, St• March, 1060 •d.d,fo„ 



ASSOCIATION OF MUNICIPAL. ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA 
INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 29+h FEBRUARY, 1960 

1054 1959 
19 Audit Fee, 1959 1818 0 168 Interest on Fixed Deposl and 
- Bad Debt, Sale of Procal][1/ 100 Savinl Accouni 191 15 1 

12 Bank ChargI 1114 6 242 Proceedings-Schedul, 1 102 17 6 
1.290 I.413 Convenii'in Subinption»Affiliate. 1,195 0 0 

Expense# 1,446 4 1 
1.715 Sub.crip,ions - Council and 

5 Depreciatian Furnhure and 0[her 1,75315 0 
Filting' 656 4 Sundry Revenue 15 0 

324 Executive r.uncil F.xpen se• 295 13 7 

191 Attendancr at Half·yearly 
meeting' 295 13 7 

133 Allendance H other 

Ineetifig• 

8 In'urance 17 8 9 
43 //les and Telegran,• 

(general) 87 9 3 

- Pre.idenlia] Chain .:uen off 6000 

!76 Printing and Sltionery 
•gencrall 338 I 2 10 

900 Se•raae Fee• 900 Do 

15 Sub,cri 1•1 i,in. Paid 15 0 0 

3 Sundry Fxpen.e, 57 18 6 

23 lelephone 3418 6 

478 Ex:& of Income over rxpen 
diture Tran*rred 10 Acci 
mulated Fund, 152 19 1 

£3.419 £3.444 2 7 £3.419 £3.444 2 7 



ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS 
OF SOUTHERN AFRICA 

Schedule I 

PI'OCEEL)! NGS 
Admi.ing-Gm 958 10 I 

le,5· Pr*.visk,i fi„ Agen„ CK)nilission 1960 I toi 
Add ['nderprovision for Agent' Commix,aion 

1959 260 9016 6 

867 13 6 I lid· Sales 226 0 0 

I.09313 6 j i .e": Cost of printing 894 19 0 

Sale. C·imin'/Inx 95 17 0 

ill £lon 7 

1 , 
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Reports of Committees 
El.ECTRICAL W[REMENS The Maut,teri:i] il,€lric, of Irower Tu,el, 
REGISTRATION BOARD The lot<i] numbrir ,/ deternnhid .ire,• to 

ihe end / 1959 is 154 
Mr Presideni. Ladues and Gentlemen. 

In addition le Rnard during le lize, 1 Em indebled Lo the Wiremen' Board f,ir pt)nm ilf 1939 ha·. re,Nimn•ended 1 1 14/ 
pern Ligdon to produce the glatislies ·ind In- M inister iha i ihe Magisterial d es[,1 0 / 
f"rmation quoied in th„ report. I.nizinto »SCh mclude, 5cni,burch and 

1 no[e All i[ . sorne [inie since our lien]- 1 mkoma„ of the Nula] South Ci.LI should 
ben have had /ails of the e.·mposJUon be determined and Ihe. cNi·>mary 12 

of ihe Board arld consequenttv I am repeat· /<imhs' nince 11,1. been g,ver, The neci- 

ine Thelr nan». sary Mice to determine the municipal 
The Ch,irman is MY. G J Malan. Chief ar¢a·, of Botha•ille .ind W•nhurg *'a• en- 

1,Npeclor of Machinerv (factoric•) and [he foried during 1959 and fiial detern,ination 
membm are Ve#, T. D Rowne# A. w Tubli.hed e.1/v In 1960 
Ells„i, J W. Fraiej. B. G I indeque and During ihe ye„ under review the Wit. 
R.W Kane. wateryrand /ched /5/ informed the 

Ttiere have bee„ M nitelings 0/ Th¢ DepaTimen, i,f 1 abour th£,1 /h:v would no 
Board during !959 and / / 48: applle i- hon@er be tible 20 e liduci the praelical 
*Jo,is for r//ration have been /1////red examination (SK[lon B' .ind :irrang.nien' 
669 Candidbies inok *he examinailon tor have been made fok (11, exammahon 23 1,4· 
Section A #,th 21.19 pisies. whils! f/r conducled al tile 01,fantsfon/,n Tr:ide 
Se,non B. 455 sat with 70 19; paw?·. Tierc le•ling Organkallon under the Depunme.11 
were 1 J practic•[ exam,nattnng (Sectic . m of Educd[/n. Ar[·. and Science TE,/m 
und 4 written examination' {Seclion Al the Wit".Her'rnndareannly 

During the mr under re•·le• 8 appli_:,1,1, Fo!]awing 0 4Urry frm,1 4 !]wn,ber „f 
Wer¢ *Ken/ted frain cxamination,9 Qnd 339 ce,liex it war obwaus Ihist me lhom) 4ue#. 
were regtNIered after pds,4 70 prexcribed wn of cont,num superviljon wat cau,Jng 
examinati••ri. in & 1/Al of 347 applicalll, ··n])•e concern and :1 [he fel"mher niee•- 
were regj,[red during 1 959 -1 hi brin,u. the Ing of the Board H was agreed to rec.,[u- 

I 910 0 34. mend :hal Section 20 of total th: Aet be reg,slration' from ,imended 
w ai I pern'h men'her' ('f :11: Iril ric/ed The Chairman, In amm Con,ma CJahse< referred lo [herei,1 18 w rk under 

during /59 reported LIat 41 ma, h:id heen CO•Ntalll perhdi]/1 .*mon. excepi in [he Itemined donna Ov. ]959 14/ record uJ[iniaie .Cal of alle'ller,h,1, nr ln' ling 
purpow, there ure when „ch q.,per......11 1,eed not be ler.4.nul 

The Municiial areas of:- Mer'hers •1 ree,mca "I [hls M t' diwu'- 
Bejufort West. Rethal. Rethlehen, Brils, Ked kilether Mh oiher pro,•ised aiund 

Bureers<lorp. Caled,in Carolina. Ceref. men[ as fur buck .ic !953 ami finally 
Chriqmna. De Aar. Eimilo. E/court. Fieks· repurid m xorne demil in the 1957 pro- 
hurg. Graaff Reinet Hairri-111. H,nmen. Ce/din/. renecting the decls„,1 „flhe Board 

n. k,iruniai. L.advbrand. 1 adv,n,]th taken during 1956 S,nee ] 956 a few imic.id· 
Irldurd, Mi,klethure (rnin„aall. ments have been adl,IN! and Lhe B„Id 

lorree shurg. W.8/ Bai. Odendialsruh. ha% Marn a,ked /he Dciartment id I.abtiur 'ry/-0 .S. Rive„dale. Senekal Somerset East. to proceed w/h the /01.landing 0/ 1/nd 
ellendam. l./iniuta, /pin/on. Verwers- meni 

urg, Vr>hurp, Vrpheid. Warmhad. W{,1- The Board haw been informed $ con· 
n•ur·an•la•I and WK•l•eley :id¢Tation will he given /0 [h: i.roi.,sed 

Th• Village M inagement Boards of imendilint, during che ]9(il f.e•0,1 
Sa,olhure Vire,nia and Welkoni. R W K:ine, Repre•en•,Wve 
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S.A.89 ACTIVIT]ES 5,1 AL' 1 6,-1 919 1 miyphfilder' 
In PORT OF RI PRFSENTATIVE Thi·, ,/ecjhcali,i,1, whi,·h c.„ers bolh 

b.'/ine[.c:p :ind ':liN....re Ncrew lamp- 
Mr (·h.,irm.in and Gdknien, W#, m appr„,ed h> 4 Slandard, 

1 h,ve plea,ure in pre. enting de apor, Council in the 84]i June 195@ <ind I B now 
of die :,Clivitic. ,/ ihe S.A B S during the been publihed 
ra•t >ear S A n.4 IAN 1919 Overhe• Sen *re hm· 
S./1.85 97-/'deer /t:.%4/u#ed C'/Wer M <'im,irrh)7 Bo.ut' 

de...id Puip/'Is Thi. 4pe,·ifical/in wai fii]Gli./ al ihe 2/d 
The rev•h "f [hk g,ecifica[Inn w nieeling / Ih: Cimnimee on [he I 81h Sep- 

complewd and waN approved by the S[an- Lember. I 958 It wa·. upprnved hY ihe Stan. 
daril. Cinincil nn fih Ocimber /89 Addi· dilrd; Council on die @th June. 1959. and L, 

11"mil requirements and [ad were incor· illw. availableinprinied fornt 
p... in ./ re.led 'pecification Th' b./.83 %4 Ele,·unc He,/ing /94 ind 
Spe'ifii:,[ion k at pre'ent :It the prin'cr'. l.....r 
hu[ r„ed copie. are available. Tile *peL,hcati•••, for heating pad, and 
S.1.8,9 98 Puper /0.zi,hurd ('0119,# b,r bl:i,•ke• wu• fi n,ili•ed al •i nieeling held *in 

//,un, Din' the 17111 September. 1959. and will he wh. 
As S A n S. gR, 1954 12 (11]1 of print. thi niilled / die Sta/:ird• CiD,Inel[ for approval 

•pecillcatm * re -writle• / 'irder to fall on N 4th April. 1960 
imo line wilh S.A.BS M Thi. documenl 1 /1 8 5 185 /,1,1.1•.rdim /"ler.9 #pr Perf. 
h „ been circulated lo the men,ber. of the a •ild App\'ma Cable /,ininmiec /1,3.ing date for .om- 

1.1 Me:,ing-23/ Julie. 1959. men[ 1• February. 1960. 
Sent t•ut fi.r comment Relim date 30, h 

Un 1 150 -IN· hi.vuluied ('ah;,ti 
Imember. 1959 

In con necilon idth ilie zi ,/ PVC in- 
W 

,ul:iled :able anD[her im/inant and Me/ing !8th Febrihiry, 1960 
some- 

wh£,1 unu*ual a·.pect shauld he hniugh, m S /1 R.5 136 4./All ".wj' Reguhir„is 
th¢ auencian of all concerned. During 1959 jur Fli,rfrif He/#* Unix, 
a mull/-0,„c PV< in•/14,1/1. hedded. After illah '4 'he !irsl comnmee 
amoured and ,/rved cable laid in •111 in drafi / a me,(ine held in (lie 22nd Sep· 
„hkh had meal hail been buried *ome vear, tember. 1959 1 draft f„r comment was 

pre,Jaudy. wa. .•vere]> dam•Ted by contact Mued. the relurn mile for which k the 
with the d 28th rehruarv. 1960 

M (hk re*pea N ati„,Id he pointed out S ARA %·F/2 Wety Vea-din,Am tor 
M '11 L mawly Nd prlam' are fat. Dim,IX, Rudi,i •,1,1 1.licirtime Appi; 
drihle and „ fatty fitid, E Iearic. Myri.lie lulur 
palmilic and win,ilar I„ng ihain acids) are Two ineetinI .ere held Ln 1959: one on 
/„rn).1]ly prnduced when nieal i>. decom· Ilie d i,h .5/,wer,lher and (he mher M ihe 
1 „ed (ri,uhle may he exnected if th/Ke acids A Octuber The •tailii.auon h. now 
arn •Ilow& In n•,ile in"' c,inlac[ with plah· been issued for comment, the ren, rn date 
tlci/e,1 PVC. being 10th June, 1960. 

Aldehyde, and Carhon,1-0.501/incnb 
,•.hich Electric·I 

are praduced hv chemical decom. .144.t /*I' S..*.Ill 
Manin and fut., al uet a. :'ven,1 of The des of electrlcal equipment safet> 
P.V.C-nia[©rial' ·,pecificutionx were h puht,Nhed in !950. 

In [le :ihove menti,ined cave. qample, of Ihehe were •uhhequentl> ulnended in 1953 
the •oil were examined an,1 fi,und to be Al thai tinic it wa. decl·ded [hal nine of 

acid and al,0 to comam aldeh>de. and car- th..e .....ali,ins, liz. S. toi. 102. I03. 

hon,Ii,imp,•nent. 11 Wild, however, be 104. 107, 109. 112. 117 ani[ 121 be recom. 

lad rhal in Ihi, caw the circuntlanec, mended far compuler> declaration. With 

lere excel•lional. 6 end in ng Elie'>e sifely 'pecification' 
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•e Nubmitted [•1 the G•ivern]Ti•1 legal In i,riter . 'le.ir lip eeMain poi':t/' Partic/- 
adviser. A. a re··ull ,}f Iheir del,ber'Ii,il,% Il larly ..le: in whidl UL'...... 
•84 noled Lhat:-- exi,1/ betwe20 11,ey! ·4urely uild le w 

(a) Reference cin,]d ME be made in a rip(inding Ir,ki ... 'if ··4':ility"I.J 
Lomliujg> Immalion m a non- hcation. i conimitter nieeling wir, leld iw 
compubor> '•pee,heat•m hn th,M eaMe the 3,d Ni,vemher. 1954 
SV 1 l and W 1 19) ami The re,i,ed *pera,ition• are nm he•ng 

i b) thal iin I Y ··1:•,idard kpeciticatmi. prepared for Nubmiv.ion I the Sundad a. 

cewd r i +,fel. ,p„ijka[„„„ couk] C i,ukil im the *th April. 1960, aftier which 
be inad¢ c.impul.orv they will he ruhlklial in (he /„,pernilent 

in GaNtle 
view / thJ·+ it va* decided bv the 

Slu,idard, Cou„eil tha| the S..4.8-9 appr.)pridlle 171 1,11· F,il/rve re- /.An,ii., 
quirement. „f R 100 be wrilien int, ench .4,re.. 

of ihe individual *pecifica„<31]+. that SV ]19 Thi, *recifi,atit.n hil. ng,# been submitted 
be ale, declared a ion,puls(,ry grecilication 11 th, St.ind.inli C„uncil in il, final form 
and funher. *ha <he ten 3-ficatwn> be dild i, expccea m he publmhed carly in 
renumbered and [hax [he,e s.pecilic:/i,in• 19.. 

lived below. M declared liand:ird specar· S/ 83 517 8,1,„ calitii]. 1,4,1,#tirn,ir Spec·i'b 1,1 wili,11 the S A. B 9 -elirpbe Ii,ark &. 
be .Pplied:- 

Coinlitree held 1, Old New No. Ti,le niceleng* have heer, No di€u%, [he Mr.t draft Silh -„irninitlee. are 
SV ]01.19.53 SV 124.109 Manually Open now bu.y on Ler„in cantenlioub wilin. 

Air Break whi, h will be reviewed by the ui.un [.cuimit· 
Si. itcha tee heran• Ihe •pecifie·£114,1• A.ubmilled fi,r 

SV 102.]951 SV !25-[949 Pormble Flee gen*nin•ent 
trE humer<ian S A.B.S \-7* ingh aird 1 i,w Volm* BaR. Hcaters. 

SV 101-1943 SV 126 Ig55 Flectric Air 

Heaters and The 1/raft 41»iheaunn ha, hee, div u.el 
Radia,or by lh, 0„. mitier d.,1 in..tigali,in. by the 

SV 141»53 SV 127-1955 Flexihle S.A BS Cord: "f que,8 i·,1•4/ by the e:,milittee 
for IN,wer and aTe now ur,Jer Inve•[ig•,ti,n Thbe .irc 

L*hing. Ifted I, he ,/aritied h> n,id 106{) 
SV 107-1951 SV 128-1955 Portable E.lec. SA,83. (7& Ui,6 /(AN,i' 11,whka 

Appliances for The Rhm ]!4 (he wz ies in *he m 
Heating Liquidi. of Ille Pljruelam Bu•hing Spec•ticatm 

SV 109-1951 SV 124.1955 Plugs and S:A.B.) 116 #4*4' 8,1/i'„ G/,N•,flrn· Socket-0.[le,6 I. 
SV 112-1953 SV 130-1955 Eleclrie Hand· Thi. .pecificalm, ha, be¢,1 >m Aut f(.r 

lumps comnie,it and finamy of I E iC prupoul, i, SV I I 7-1953 SV 131.1955 Electric Si,ve' awailed hefi.re this •pecilic:/,in i. taker, and Holliaie: iu•her 
SV 119·t@,3 SV 132.1955 Lampholden. In ,(inelu/in I /„iuid Jike 

and Bayonet („expre,* 11]y 
:Ippreciati,in :ind thank·. iti •11 nic"ibers Lif 

1 ampholder. the bullf of the Bilievi of Smidard. for 
Adaplors. their willingrim d 9 12 l ig33 SV w.„pentlion m afl 133.I*55 4/aratu< Con- matterk d„„4 the yeal and 11//bers of nectrirq [he A.4.F 1 ' -ho have 40 kindly :md will- 

0[her change, reque*d by Ihe legal ingly given up valible time and live ren. 
adw# Rre al„, made The Minie of dered 4uch good service iin Ihe v.iri·i,u• 
Economic Affair·. ha now decided [hal the Tahnical Con,ninlee• :if the Bureau or 
compullory· dedaration i,f these ,peciff.a Standard, 
1'!(.n. hc proceeded wit 11 J ('. D,»vi> Repres ent,tive 
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REPORT or Tll[. RECOMMENIDA- V[IRSLAG V'AN DIE AAN· 
1 ZONS E IMMI TEE FOR NEW DEVEL]NGSKOMITEE V]R 
1 LEOR IC'.AL COMMODITIES ELEKTRIESE WARE 

Tile Ci•ninuliee • uin•ro•ihon *ah //hily I)ie .ame.telling van die k mitee het i/. 
altered thiliugh the old Safely Pre:111[Lons wai verander deurd„ die ou Veiligheid,- 
Committee fulling •way and being replaced voorp.irg·koin 11 ec deur die nuwe Bedrading.· 
by rhe new Wiring Regulaid)n. Commithee regulasies-knmkee van die Suid.Afrikaam.c 
of the 9.Lith Afri: m ln'titute of Flecirical ""nuill van F Jeklrol¢gnic• Ingenieurs vcr· 
Fng neer The up·ilion i. Iherefore ax ung 11. Die "e•telling . dua hihh ¥01£ 
falli'WS:- V.M.C .0. Bur,1 lir Stantaarde, 

A M E LL Bureau of quilidard,4 S A I.E.E (Bedrrimili•a•Le·kon,itee): 
S.A , r. E. EWiri,w Reyw],ili•ir, Cammi(IM). Elekirish¢iz•ve.ir,icnin/koninux,ie Eli. 
Fle.,ricity 5,11,pld /<in•mi„i,)n: Eleclrical trical F.neincering and A[hed Indu„rier 
Engineering and Allied Indugy[6 A·,Nocia- Awiciation: Elek(riehe Konirakieursver· 

zion. Fk·drical Amniclar' Akihin W eniging van ,/id-Afrit;, en Smadvad van 
%.utli Africa 1/1':inne./.r' City { 011..11 ji)]idline:bure 

Three Ineetin,• •ere held during ihe ycur Daur waN dric Tergadering• gedurendedie 
i menibe„ were kept inforn,ed of the par Vehou en lede is van die be,inding• 
Wing·, ihniugh ihe uhi.,al nm bulletlnx. deur die MR nuushriewe :erwittig. 

A „i,li,eable 1,/93./ Ex (h¢ arlieiiince cm '17 Ornierkhare ;ICI/ng h die „„rkom. 
the markel / ipecial wiring commodilie. van be.undere be,]rliding:,niateriaal in die 

0 aN special ,kirting and foor joist·. w vorm van ,[Derly„e en Ili.rbalke. alhei van 
t.ike the !)1®e of tubing, .[a: 1. wa[ nok geskik 1, om die plek van 

die e:wene .[ialbuise le neem & re ippearance of quiek heaung walter 
heaer, A .Ap miticeable hui ihe Commit- Die herverskyning van vinnige watcner. 
Lee alill h , ihe.e under Con,#kieration warrner. Ls „i.k opmer k briar. 

P.V C. ti,bing 1,1 re phice 'he ,onventional P.V C. gelierbui•e tree M ook na Me 
c.induil has :6 com: 1. 0/ farn M die gewon' staul gejuNk te vervang 

1 L van der W,,11, Re//.entative. J L vander Wali, Verenwoord,r 

RIGHTS OF SUPPLY ONDFRKOMITEE REG VAN 

SUB.COMMErrEE POORSIENING 

1 hz Association·, Hon. Legal Advi„r Die Veremeing 43 Er,·reguavireur het 'n 
Memorandum voorberei oor die Suid·Afri- 6 prepared N Memorandum on the Stuth 

4fncan • u,kin jecal .gulb,vily·s ri// 1,3 kaame Stale],ke Plaa.like Re·.luur e reg 

0]pplv :ectricitv wilhin i„ area of Jurhdic· m elektrixiteit binne .,v regsge bled [e v /or- 
bon and h h. been :ireularised 10 :111 den en dit i, nali alle le,le van die Verenig. 
m/Im /The Ago¢iation. ing {in»quur. 

The Commiuce Die Kemike het eenkeer in die knop van m.21 ·ince during the past die jim vergader I¢nt, C Lom,Id. C Lon,bard, Conve.ir Saan•ri,eper 
INVOIRRICTI: YST[RWARE VIR 

IMPORT Dl.'TY-OVERHEAD LINE DOCRONDSE GELE]DINGS 
1IARDWARE Onihou ,al word dat daar tyden, dRe 

11 will he Kcallil 'hat i was reporled / laa•te Konvensic gerapp•rieer i, da, by die 
the 1.„1 /01,¢41•l.mi [hal apphcation had Raad van Mandel en Nywerhed aansock 
heen inade 1,0 lic Board of Trade .ind [n- ge®en i. om whoging van die invoerregle 
du'lri. fil :in m:.2'Ne in ./ort d.(> on or y terware W bogrond„ geleiding,. Die 
overhead line hardware The Convenlion Konvensic heL toe be.luil dat 4/ 1,3, die 
then resohed 6 reprexema,Lons be made Raad gerig Mrd om sodanige verhoging te 
1,1 ¢he Board to op/)xe an> auch increase. .wleer 
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On receipL of Lhe•, iepre*ntatim, th: Die R i:/ het die Lereniging b> dva[104 
Boa id reque„cd the Associalion i ) furnish van «hunge vernie em „kere inli/ing ge. 
I w](h certain infornmli,in which wab not vra wat g/lie Juis Inaklik b¢kumbdar #b 
al all readily iva,Lble A ince,11,: with cer- nic. ·n Vcry.idering I met Kkert? pla·,hlike 
tam ],cal inmufue,urer• of overhead line f,brik:inle w v.lerwarr ur bogrondie ge· 
h irdw.,re wa, /eld and il wi:, egabl/ahed le'!Ing' 11'16 en d"rtu]:HA LE .1,1 heve.tie 

thal (11: present ranee £31 nverhad Ine hard· dat (1]2 hu/ige reeks »lerwilre wai In (llc 
¥,dre m.il"Lif,laured I /1¢ LInkin wa·• verv l)[ue v¢rva'irdi" wold. imer. skr;131 i• el• 

|Imiled and maJnly Confin/ 10 cer t.,In Letiv. 11\1 fr,laklik Lol ,/kere Ile®. heperk wat 

w]1]ch were foundr> produas 1 hi·. Jnforma gicier>pr/ukle b., Dle Ii,Jigline p. :i·in dic 

tien m conived [0 the Bourd wit ihe 14:i.Id i,argedn] ni die i.landpunl dill 
an'iss'on ihai 'f :iddl 'Jonal 'polecilon bed<ermine nel lot sckere 'epoie 'are 

#hould be foi,nd riecesvil·v. 01,4 Nli„uld be heperk 1/let word binne dle reek 4 pl,la,like 
lin,Jed to Certain Cam ilen„ whin were ck nom»C ,/niardiging .,s bpk.,IN„de 
%[lin thi, ranee of ecoromic local „hinli. bc.kerming dan nix,Uaklik gevind sou 

faciure Wl•Ed 

h wag fullher Augge,ted thi/:L Teel!3!IL:,1 V ./, M In die hard getin/, d./ '11 

Advigry Clin,Illnle© bhould bo tormed In T'egniexe Adw.k•nille,· in ille le#e ge/1/ 
.,114] „1 „ke van ,ii'n <i:ird le (in.le>oek 

und adv,„ the R i,ird .ind thai ille en in, die Rand te :,dvixer. en 11:1[ dic 

A.1 11[J. F,0,•n. Aw,ou. .ir' [he S A MI O 1·.k:•m, die Handel,k nuer# en die 
Pederated Chaniher i,f Induiric·, 41,0uld he $ A (,cledoree,de K.mler v:,n Nvwerhede Ill 
I epre,enied <in [his Commitlec. 

The Iloard·, In:LI dee,Nion M regard to Die R,wil Ne iliale h,•/W ul verkind met 
thrs matler 6 nol vet kn.w hicrdie i.lak i, 4 nie hekenil nie. 

C. Lombard. C .lat=rd 

WIRING REG[:LAT]ONS tion' wa' rele:,#ed by the printer, rece'lly 
COMMITTEE 31-1,)|76.6(1 /·rcoph 

As reponed by Mr Frag ar ihe 33/ In general 'ie :Ilile,idn,enb Ii' die Reeu- 

Convention of the A.M E.U IL,t w the 1,111€,n• c(•••1•1 / 1,1,11•ir .]=* I the 

Safety Proot,Litii . Coliniller he·hi 11' 1.i't .... 'i'vering ileit,i,L,i•,i' iii' Ler,1,4 und 1 
ni/ing on le 22/ June. 195[), and the Regultitiw n7. 3•14, 309, 3 ]0..in, 40] (H), 
fir.1 Inel,!Ji•M ,/ th, nei,ly f,•rmed W•ring 502/). 504(A} $11(0). 504(E). 6•16•FI 

Regulatw. C,inin,1[tee m had id; M 64)6(J]. 0,36{ 1) ( 1(,55 Fd, lion). X)!(C). 
Juli, 1959, u,Id >Ince Llimt Jale 11/re have W. 1 16(n]. 11 le(('i. 1211]. 1202. 12(]i, 

been four further meeling, 1102(P) (Afi,k,i.ti•• ver,i.m ,/A. ull tile 
1.ible> ami (lic The re•pi•tive Mde,[1 R,ilway·, are ]1,1 repre·.ented *bn ihi 

Commitle and in ..... there 14'ulation 305, 41)2(L}. are 405{[1 606(1) 
A-v Ai,•]n•ilic¢• i,3 the C 'k 'll)(| Il" Lditiun), 606(1). 410[an (1955 Ed,- 
Natal wh,ch tl„/ 1. 122211 ) are 'erving.1 very u'eful pur. irid I 222 i F) have been 

deleted with (te a P./. ]U>tmelli 1,) exi.tine and 
le],1,"wig de'li.,i/(14,11. where ne.·e.'arv A 

1 he Cornnmlee Jah aith a numher of liew Rectilitian 411 haN hein latni,luied 
queir· fr,mp .upply auihi,ride• .Lid „ther, 

1 lie n•·6] i, it]Lerati••115 ot intere•L jin,ern 
'on the regulaiD- 1111 has been nlainl> .. Lhe loon n of ilie main xw/h i./ fu.,i. cerned with a revign of earlier aniend- the inil„„,Um Illt,ng / Lal]JU•!.Ir. Ar vilrl· mb :inil c,in• der.H,i,1 & turiher pri,- 
p. -•Il '/,r 1 ' the .":mial reprint of Ihe leE ]11 hatliroonb. earlhed co•Biric· Regi,1 wirln#. ili,11>. lh, Afrik.Ullt:. ver,:,•11 being [lie quantily ,'f lick. .... '1[1 .L .InUI • 'f pritit. r,[lil L]•e re,r/#rrent raung i,f ct,n- 

1 he Jinuarv ]960 an//Jed ver.i•./ of ,IL„ 1„„. 
the Se, ,/ Fdlt„„, ,/ rhe Wiring Regula. J. C. Downe>, Repre,enlative 

73 



Sonic Economic Aspects of Nurlear 

Power Station Operation 
ny /RIC Pll]Lill'S, D.Be.Eng LL D. 

(A[hcrti). MI.E.1 . MIS A.)1.I.E. 
$ Me,11 1 R r . Prof:™ir of L lettriul 

lingineering l]11:ver,up of Naial. 

Poit·r w )211 wl ch lo drive inde],ine' h.' 1,1 ele ricit' prodliL' 41 :xpecied hy die 
been [he .1,29 imrorant firc¢ in rcli:viris l./ed il.te•. the S„vie, Inlk)0 ind the 
nurn from phywal drudger) alid providing L ined King'- paint m a commued up- 
fe/ure lor Spir,[uul :[f[d inef[(al deva/mem surgi· al dem//. und a ·ren,4 15#)imbe 
1•nfi•rtun•teb· pi)•ir expansion in niali> iii hilell<I that Thia will „,inmile on the 
pani „f the world 1. already being I]nuted line. .ugge·.cud h> Figure 1 +A, ai t,i reach 
by ihc gniwmg hhortig, 01 wi,ler rewurce'. .thout nuic milli- millii.n kWI] a }ear. in- 
and la.gl luck. Bul now mere i. a pro» c],ove of h,dro-elecindly by lh: end of 
ln'I f)1 •• a·lear piaer en which in ,/ 13.1•e [he ted•111r>t If aver.le dherm..1 el!]clenei¢• 
an mlluelic¢ /I 21% fur re.lihing .1, the have readiN .1.1 / hy ihim 11„M :110,9/ will 
Indo dal Revoll,Lk n. be equivalen[ li, 3.5(k} nzil],01 1 >tie of ¢0/ 

21 year World pri'ducii,in ©I :le'·trieny ai 'he 
hegilming 01· 01: eent'ry .imounk' k, :ah,u' Tile M:,1 /enland f,ir uinlm¢•ia] cliergy 
9.(rn nt,NA,r, iWI, per- arman!. and .i' pre- „tii . npated •i, inerei.2 fil •,inle lime 
di. no, tr ,hon of 1 500,00(1 1,1,1[ion al 1:' 4/, I, a /1/ 1:1:11 '1"05 14 ':cm 1/I|Y 
Al'h /r .,anuin. The rate „f in: re:R in 1. be le» th./ 2 / per anrum ard nidly he 
ele•t•i./ u·•ige 1. graling / & annla| ]•le nuire 1 he r.,12 of ./unipilon 'it' en¢ry> 
beiwien 6 / nl 16 / 1 hi• rapid maca. E like], e he not le„ than 7,500 m|li:,11 
ha• tak/11 plad in every ,_ounir> Al[hough M. £.1 clia| eill,i•alent hy 111: v¢ar 2.000. 2,4 
the rale ./creahe wai /1816 1 ut./ the culnpaled -/ 2 .750 1/illion /,IM in ]450. 
beginning of the .·emury than m the ,[er 1 .less nucle:ir ¢,/rgy hecln'el lii<,re /:i' 
years. and although there are w), wide di>. noni,cul|Y alirailive 111,1, hy,IM·e|e•tricil>. 

.uppliA fria the laitter Nouic· nia> animit 
41!ilne ki note thill 1-0 ope an,1 1114 LInile[1 t„ the equivwlent of 11:.ir]¥ Li Iheigind Inil· 
91:,16, •hkh .lire.lib liuve twice ./d .ix b ton' 'i[ c,lal per annimn by the ,car 
lime. rexpectively. the world .iverage Lon 2.l©0,ind ultin':ilely ti, ab••'11 2•50(i n•illii,n 
·.uniption per head of popula[i.in. low no ton• ilf coul a year The evidence al rre& 
vgil• tif re,lehi,10 %,Ituratii.11 On the „in- Ivailible hugge« that the Int 1 ree Wer nhle 
trary. the rale <it •Crea€ in t'uaipe and re,iurm "f 9,1/ and liquid fuel. and 
Ille L'Iiked St,Wh. glce the w.ir. hz #aral B dre of Ihe ./cler ,>f 31 n,JIJion 
averaN¢d •wer 10 7 a year millian trm. alll] ueh it mul he emplia,i,ed 

t]Mt [he recliverable * ve 6 a fundion of 
Figure I ,him thai ihe grinwth in ¢14· ille ilem:ind I'M fuel, i.t eria.t]•e le.hni/es 

tri.,> pri'due"/1 folli,/4 a fairly #"/1111 and ,/ Ihe ill.cmr> 01 /mlble new •oum#. 
tremi with .. migh hui wieady a,nting<>u• 
/.wing d#n in th¢ ral: „f gr„%11, A, the If the linal demand f,ir [le prim, rv fuek 
therrill ellicie. i. of .ie.im ./.IN get cialinue, 0, k>ny um growih of 27' per 
£10/r /0 [he limit se, 1* iher/nul/nainies. annum, and Lf no relief WCA 1lv,ilable from 
21 k not pin'ible [i expe, I in the future 24 nu:loar ur other now gitireeK of energy. Ihe 
big d red,lian in the real oriee „f eleclri•ily r:.erve, in „illd [Liek liquid fu:k .md 
due [1 11+ fuctor :„ b occurred in the Nuturd /. would h,„v· be/n reduced by 11)3 
p..1 14]1 it r. dI,Iblful whether 11:/ will year 2025 8. al.ul 3,K, ye:in / lifc al the 
m ily :iffeci [he den ind. Ihe winiale. ihen Mi"ing r.ue of catimpli Al / rat¢ 
11:11 1 Ive been pul.INied of 111, merea.¢ of growili of 1/ pei . ni,1.1. 4 would 
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11"e been reduced t„ abot/ IN year. Af of a kital 'f ' )nie 7.30(} Ii,j[Ii'niton' of ..ai 
hte :11 the Llien currelit rule u[ 1,0. 1 f e,pin- equwalent required en th¢ ba.•i of a 27. 
·lon willinued / 2 K Per annum to the year cont/und growth of demand. 
1!350 (In•[•/>ing a ./. ci•nbuft•pli<. per Leure 2 /„/x 11/ p,mible dem.ind f,9 
11,ad iiI about four time, that af IQ.51)) ihc 

th¢ conjerition* .ource: ot etiergY m th: 
ie•,imm# Ae••et, woull fan I) abom 150 a bace 01 6 
year. wih /1/ ride „f gniwth. ihey would 1•ew ./I. 'theh¢ hgure·, are 

put f,nurd with very great difI]dence 1 be he wilhin 40 yeaA .3£ exhau·Li"' In marty 
I••mti" a decline in con·.unip[Nin would pr•,Jettion' c,impoinnit mierN lurve.• can 

lead tl' •Urprintngly absurd re·.ults in xur 11/ve been enforte,1 long before rhen. 
priiingly few year•. and [he eNE... of 

The need 1,) fplenienl preent wima laervA ham a bub.lan[[al nlargin of error 
* en// h) a ,•ew ••••irce. hi.w,B•er. 6)n. Bul a 2/ grod m Mal uk / primary 
4,der/lity nkir¢ urgent ti'un 1, impJ,ed hy a 1 uel has already becn maintauied ft/r ime 
wl·u!,trun „f powl <i.erall demand, and hundred year: and (her: 1, no immed•le 
le,erve, Exj,elielice h:i. .111>/,1, in •0/e hign i. .• di,wnward gr.ide save M re·,pe¢( 
counir]:. at Jeti•t. the meng diniculties 01 me rate 'f rld/ion inere= d a tew 
/ /trailing w„,ker. to el)al-m,ning dilh. nationx. h would mit he diffi.,11 1,0 adv=¢ 
cii...hich lire likeJ. 1,) become greater u. .lore ·en•ali,inal ligur. 
th© 9/6 4,4 - Of the woTId 
sip,ilic• cf eners& in 1950. ah<,1 257 #wre 11 hhoull he apparen, thal. Aen Lf .„11 

derived troti, c.lul Blit. wu/d outpui of hetvativi "hiate' ut :6'•n•imit, gribwth a,•d 

cial ha, ber„inerea•ing by inch ahout 057. / the fliture demand for ene,gy are made, 
per *num. and it 11 6 av·uined thal it ix the wor]1 i. no, lar distant. Ine:i,ured in Lhc 
mwble i„ ruie (111, rdte i.f in,reaKe. then unit. of tlme m whi,h we :hmk „f the hi, 

.Ily 2.000 n."Ill ./' 'f ..al per annum tory of nallia, an' c.en of Ur live "f in- 

w Jubl be r nheon,ing by the year 2(JOD out (IM[mak. from the mo[1]ent 4/n. 11 the 
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Oil ard 
Toral en,gy Coal Hydioelectricil> nalural gas 

1950 28 1 6 02 t0 
2000 74 2 (1 0 0 45 
2025 12 1 2' 76 

Figure z possible demand for *ventionaf soure€g of £ne:gy n AL· 4h6cne2 . 

a n./. I.' r...' lo' ton' 0, ./aJ Iquilal'ill 
(Rabingori & .#ill. (;en•& P·My) 

abhel„; ,/ a new .ource, beariuy of fuel 01 1]le :tonl. taking part are undl,turhed 
will begin 10 /reate .crious p/,blemb. The In •.ime /Ircum=ance< howeg. 11 i• po,· 
rernart/e maier,4 /7/4.s / the humun j./e i' produce J 1//ium m which a 

w ituring Ihe F [Wo iC]nuria ho nuclei% i disturlied i.reven hniken up. and 
largely ,prui,g fnint the opportunilie• pre- when thL „ dene ven mih marc eners> 
knied A. by coal and 4/am power. 11[/ 4 lie releed /:in i. rowble when only 
more rece/lv. by oll and hydrti·/·triric/>. 111/ p|.in/:irv eleciron. •re in,olved Unlike 
2,1 .upp'emen' hunim) and 11'/ 11'1] n]U<]. chemica] reicli,in'. rlii'lear rea'·linah canint 

with /lher Torn™ 01 ener/. The weatili of iwnerally he m,We lo gireid fri,iii ene atom 

the wealthier nation·. 1 dile to the fact thal m Ille lt// elch nlk-ICU·, h i• to he treald 

Ihey empli,> many tinics more energy per Individually. blit there k une exceplkm 10 

worker 111:/ the poorer counine• There 13 8 itile. the readion called nuclear h•]on. 
no. 0/ morc inwort int (h.in m en,ure that wl„ch k the cornerht-e 1 nuels.r power 

the dran,/i• /valke. M the human race Fi.v„,1 1, produced when a nucten. of cer- 

o•er the pag 2(10 year. i. 110, rever·,e,1 i)„er i.ir, elen'enb ,; •truck by a neiltron. the 

thenri 200 ye,irh 'le,]Eli,•e,if ilie exhau•tion Iiuil/m :ib·.orlib the n0ution. it. eqi,Ilihrium 
of fucl• which m/de •uch derlopment p,„- i. di•turhed, an,1 1-4 'pli inti,/w,) more 'r 

,ible. te• eqil.il p.irt• In thi• •p|ilting. •nergy 16 

rejeused .wid :ila more lima one fred, 
4-,h ./ ...'i • / Aic/.i neutrl!' (actual]• ah'. 25 ..... rel 

&• i. ilie :,•erage): ihe ]1•1ter .re [1,<N 
When ma[[er under,oe• a chential reae- 

iinp•irt.i••, becall·.e lhey c.in ca•,•c further 
14" ."5 ,15 burning. for example 'he 10-in, in neighhieriag atom. :ind the.e in 
planct'r> electri,•/ / 1/ alom• are re- 111¢ir [uni rele, ¢ more Iieulrnih w eali.r 
arralited • .ix a /011·.equence energy / 

rele.Ad. 7-11 energy appear generallv :IM >¢' 1,<LE'er generation ' lii'ion,. and ,% on. 

heal. a. 111: lical of a "/ tire. or liuhL. In thi. a. wa. there 6 produced a Eclf •us- 

in a /3 flame In thie red'/"the nuclei tuning leact,7, 2 nue]/.ir hre The fix,ion 

no 
0 + 0-0#0 - H - 00 

0 0 
NEUTRON FISSILE FISSION FRAGMENTS 

NUCLEUS PLUS NEUTRONS 

1•J•Ur' 8 I.i/,id Drop" m.idel 
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'BBIC' PROCUCT' 
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FIM,ION P•OUCTS Fl*N,= 
Fig'Lre 4 

Thr .rradiathin /1 mnnwal urAIL,Im . I hir< 0/.Mnal neutruns (Blainey J I AT M.M VII I > 

pnices' may he /'litlively. and 'i a :·,in- 1 Lhe element uralliu.L ani//he.,vier 111.1 
..ider,/le exle,1 qua:11:11'vely. 1/plai)'ed iii lead Fil• i. t. ur,iniunl 11Uc•ell' I 
terms of ihe Liquid Drop" model M the Mron bombarilnwi i;.a• di•·•ivered hy 
atomic nucleux illu.tnized in Figure 1 Hahn and flr,i ..ni.in n in i 034 By Decein· 

ber. 1952, a aintridled Ch.un wilar- in a If (he 2.5 neutran, emilled Der h»ion e ili large in:i,# if uran,ur, h;id been 21/hieved cau·,ed furlher A„i.ins. [h:re would be ahoni 
4 by rernii n Clicag, , dild by July, 1445. un neurmns 11 the next generation, 15 iii 
the exploxive chain reaction hud been :lihie,ed next. and „3 2 A r:tridly Alivergent in Alani: 
chon gi,rd[3. New Mexic<, reacth,n wouki ful]'09 resu[[ing in an 
explosion If, homer the wlume <.f fis··ile Oue [ton: ./ten a.ke] 2.1 [|11% p .1,4 :tre material were 9,11. mo,1 of the neutmns How de you lieht imlie i,filie Ae nu,Jearfire, 1 
w()ul,1 ///e from the /]rface ///id of De >au h,Ive lik vivitch on >i,ur read'/r causing further fi,si:m and The net Te-pro- The Linaer i. ihat ihe uranium k ihrowing duction rate woild he le<. thin un/9 in/ead I. neutran: c<in']1•unully. c.en befile it I of 25 in Ihi, cav the reaction wouki 1,ul inti) Ihe reactor hui 1,11 [he nuchmr 
rapidly cease hre he/n, only when ibm 1 a NUM/iC„ 

The h,wn fragment, m unstable atom, uuantily of urnniu„i lissembled In the 
dr nucle; Iran.f,irrn h, radio-active favoural,le con'litions of the reaclor ti> ins. 
decav un,il thep heconie vahle MGit t..ion ten a . 1,111 n re,ic li in. Thi, qu:inli 19 k eal]¢d 
fl .'Mts undergi, meral iril,"Mtion' 1!•egi••:ilical w W'" the nliclear M 
before reaching a vable .tate and the final ihe react,1, A .:tid I, ··w crtlic# 
pr(,duct, nia> be /id, 4 r /2,•ek The fr,von or ' hee, inle /very,mt.·' A 1,0]li jo he 

proili/t, In irradiated fliel elements con/i. ememhered E /hai onh .1 4 inall fracti„„ af 
tule M ,nter•e •ource of gamma and beta the dtom, in the uranium will ·'burn" in 
radiati,in the Fd fuel elemenly rhe w that nlicle:ir 'en.e 

regire heavy 31/1Jing and rem,ile handling Natural uranium con'+ of .1 mixfure of 
'ihi//0 two kind. of alon],4 0® of which K :[ liule 

There are imin> fuel. in which an lighter thun the other. The• different 
ordinarv fire can burn-coal oil. ga•. woed, 11,8. known LLS iNOID/. of liranum 
even mcials but nnly one naturally mir· behave #imilarly in <irdinary chemical reae 
ring nnterial will .il.inin a nuclear lire That tion' hui their I.&.IL•Ter in a w. thal 
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le,/1 m different behaviour when thek are ium 218 nuile/v i, ahgbed· as a reill. 

4 hy ne„ 9 4. The lighter bouipe. and after Mime internal r¢.arrik,igeme•lt 
1, inmn? 215. A ¢=ly *]11 h neurron, i,f a:t•ompanierl by ille emi„ion :[ particle,. 
low eliergy h,/ 111, heavier 141,1/, uranium 1110 11Ucle,1% i• hin#rnnile,1 int„ il nueleu, of 

21't k win Uranium 235 0:. 1 fact the part all M,Vie :4 the elemem plukinium. phi- 
ihmt burn' L ranium . it occurN in nature tanhin, 719 The main nuclear reaction b 

cor,lain• only (1 7 K, of uninium 235. all the die al,•irpti•,1, 01 0 ncutrn,1 h, the [Iranium 

M A uraillum 218 Soml>,0 7% of nalural 238 nueleu, iD Arm [he Notope uranium 

uranium li nuclear fuell 239, which „ 4/,rt Ilived with a half life 

/ 235 ininute' decaying intl ne'linium 
[]ran,u•,1 218, fiwe„er, can he changed 239 with , halt life of 2.3 days and pluuin- 

: m an noup, 4 :i,•olher ele„ne„2 „Ili h i„ni 2.3© which i. rebliyely „able wi,h a 
of Il , indereo /1 9,1:in and therefore L.burn. half life of 24,4(K) year,. 86 ,whown in Figure 

nce lal„ l|le ubiquitims neutran play. an lA. a re./1 of other nuclear reaction, 
es,enful part When d neutr(in int, E uran- which A. naur. .mall amouni / the 
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higher pli,innium isotope and minute citomic piIA .4,11'S been gid a nuclear 
amouniof americium 241 :ire formed TE fire k pri//med Ii> 1]ie neutr"' rele/'Id 
now inaterial pluionium 219 i: an Kn 'tier in fil'in.. abinit 2.5 far e. li .runiu' 2,10,1, 

nuclear fuel [han uranium 215. In a amilar ,plit 9 Ine ,/ 1]]e..e ]]eutromi. ni:ly be lm(. 
nianner. 1, sho#n in rigure 5. .1 third fur eumple. 1/ 1,2,ng .,b•lrbed iii In,Iteri,ill 
nuclear fuel con he made· hv expo,Ing the /her Thall fue.] al n„ m by e.e:,ping Imm 
clement thorium ki ne/nins. the ihorium rhe fuel but propided enough of· 111/1,1 
iM,lope of nla« 232 :ih•rl», ne/m and renlaln [(1 pn)duce a. m" Te. 4.illn• In 

A tra]Mnilite,1 "0 urni•ium 233, a fi.•ile i'' the next extnerinwin there were m (he fie .L 
wpe of uranium which dnes not exist in 
nature c inrilina ta burn :it il Mqual rale Thi. 

Thee three :hrn uranium 239 01,11.51· tte of affair, an he re.dked i/h if :here 

ium 239 an,1 lir:inium 211. Lire the fuck of i, a certain nii./.1.1 an'ount of fuel. the 
lh. litamie age: the e.»enia] raw maleriaN 40 called tritical .i,e Will, :mounb 1,4 
from willeh they are extracted or made Iw [han •rille.i 1 ..0 man> noutron• 0,·core IIi# 

nuclear transmulati<in. are natural uraniurn fewer fiAT,4 are produied iT, ll, beimd 
and Ihorium For m explodve ti••Ion reae. Uelleralion than i,crilr in tIle flr,1, 1/ ih e 

tion to mir sub.tanciall¥ pure unwnium hre die• aut !„ phi.tie , leactor i. 
235 i. needed FOr U con(rolled metion zo de.ign/ m that it wil:,in, uilier nuire [han 

eceur ordinary uranium c intaintng the· iwo ihe crilical an,ou ( of fuel A 4,],plu. of 

Motope, 1/ i»rm,11 1,9/ rtiont m y he wd neutrons is then av:iiI ihle. up,ihle of prii- 
if %,ep, a ¢ taken to prevent bile f 1.1 dor[[le more fi,mon. m the ,e oud renern- 
mm rele"'ed m li'vion fr'im encounter- lion lian there w re in (he fir.( 1 eft to 

ilig uranium nue]/i unal their +Deed, how il,/11 lk, fire would then #pre:,1. but h in 
been reduced to ll.W value, The /riking Scrite ]10,Linin all#orbing 11:Lim:11. the w 

thing ab,1/ ch/4,· nuclear fuel#. uimpared Plu * of nelitrim. a n he inopped ili, and 
willi ordiriary chinucill fuek. 1. the enor- the fire kept hurning :it (114· de·.ired enni.tani 
mous aniount of 'aemy lh't is relea:ed for 11edl. 

each pound of fuel hurn/. Thils 3 1>/und of 
mt:ium if all :he aton:K ill ir li/hin were made Neulron, rcle,•ed in o are ni, mne al 

under/0 6:sion. wni,1,1 relea'r .1, much M •need· tha are capable „f producine 
cner' as three million p,•und' # 1300 mi,re ki„ion, m ihk .tage. hm 111¢ likeli- 

1, 06 nf coal Such complele iltili,ation of 11[id 11/ thev will di D i, f,/rly .mall amd 
wnnii,m ha. Yet /, be re-ili.ed in nractIce. conic,luenth i reaction car, be nla•nlained 

th,gh the fact that non·11.dle uranium 218 enlY in hiel,Ty· concentrated nuclear fuel On 

can he trans,nuted ink, fi.ile plutonium the ollier hand / the neutron. are :lowe,1 
imnlie, 112:it it is the re,lealy r„,hle (10*r. 11,2 likelihood that iliev aill imiduce 

8 „km, i. fre:,tl Y 11„ re 1•ed. alth uili / the The energv relea•ed in fi,kion 19 imparted Name ime ihr ¥ are al#,1 mnre likelv 11 he 
in the h *Me to the two fraernems en,Mured *holli limdicilic hi,silln Ne.ry 
imn which the irl ·leu: N .11/i, causing them thelk. the Kilance i. M favaur ,/ fl.+n 
tom„ve apall wit], treat .i.eed No way of and a rencihin cari lie ni'll,ilined in le« 
"ina the enerey d the, fragmen,4 directl¥ coneentraled filel 50 there 0,0 1.i, hroid 
4 ket heen devived 11][ dic 111/m thrilligh ch€+ of re"lon fust·fix,inri renelnn in 
"e "unium heut, the metal and thl heat 

whkh [he neirtron, :ire u.ed at likh ,peed can he re,noved d converted inin nlechani. 
and Thermal·Mid,<91 react•r: in which 

lai ener© h a •lam elrile Ir ./. turbine. 
net,tri# are 04 down tri .0-calIerl 

:hort. atomic ener,v ean be obtained by thermil ener e: Thi. .lowine down N datie 
./. iningan uncornmon flielin an uncommon by allowing Ihe ne.dron: m h,Imp abaut 

av :ind theli UNinglhe heat obtained in a 
am,"e the atom of rome ligh' makerial. 

Guite orilinary manner called n mileralar, a neulron bounce. off 
the the liehl ,ilimi• and 1.5 energy at each 

N•,elcui Reir* bi.unre. in. 1 a. a .nni,ker ball low: ene /¥ 

Tile new fuel, :re b,irnt in new and dff- I. D collideN wilh one MI after another of 
fere.4 furnace. ealled Mudear reactor, or (he Ii,„.1. unlil ultin tely it< energy R verv 
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small indeed. h Khould be noticed thal [he ing a lattice / 8 •A p,[ch. Ihese were in- 

moderating m i agect, ont> the energy of wled m i hundred ions of pure 
the neutran. producing huion. i, mie, nat graphic I lhal nuht of [he neutron% 
alier e/her [he energy producerl ;8 A„ion emined at fixxion ure,>hliged [a [raverse 
i,r ihe power leve) at which the react„r at least 7 ins. of Braphite. loqing energy at 

,•prn,(e·. each c{,Uision with a carh,in airn]: and thcy 
re·enler uranium niet:,1 it gich 1*,w velooliy 

Fermi used carban in the form of pure Ihal ab·.orprion by ur.inium 23* i. B Aut 
yraphile w the · moder/„r·' in ihe Ar.1 
reactil buill in (lticag' 11 Ii.lined equal to ah·,orpti,• h, Irtintum 235. cau' len 

ton if uranium mdi & 1 ir,N dianieier ing 11,2.1011 ThE principal of con·.truction 
Nime / metal. 4 1/1/ a, oxide rod#) form· i, baqi. m all Ihe rea,/0 r built ,ince 1942 

So 
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0 the exception of ihe w-called fasm» wri ded b> bigh-teniperature pure waier, 
0 reae* t,1 he Jeirribed Lier. .ind # 4% a high :thworptio]• for neu- 

& plimimium formed after the ura["uni 
238 imeleu. h:„ captuired ., neill ron behave, & seet blh-l¢]11/ratwe I/act„r t„ 
f milarly lo the uranium 235 when be put inlo operation i June. 1954) wa. a 
himbarded by fieumm. undergoms h"Lon 30 MW land bawl />Wer •1:,tion in RU„b. 
for / veloome. . Plutoillum which ilitier. Tile moden, lor i. gniphite and the uranium 
chemi/ly trom uranium can be .epuratell k water·cooled, hill avO]d| a Lirge high 
by cliem[Lal p„„ce.ses froni Branjum, pre,sure vesel hollow r.idh or wrinium :,re 
whorea, the th/le uranium 235 may be elluned •eparaely in thin h 1„11[eN *el 
10/rated from the non·11,6,18 uranium 218 zilbing Ihrough whkh high pre»ure Nwr 
enly hy ver> "I""' plly•,•Lal pnk¢&•Ch. 3, 1,1/ Ibi /in< h p,irip,:il and raied 10 
Reactor. ma¥ ihu>. be built prinia,11¥ M con- *OOF--with,nx boiling--1·5 energy !1-on 
von the plentiful uranium 2.1% to pluminium, The separate ointing 01 each elcmen[ make., 
with the h# ion energy discarded .14 we far a c,implicate,1 dchign hut reduce• the 
6 dhree large r¢Mors built durn]6 Lhe war water in the re:actor m a 1111„1 nium. Thi, E 
at H:1:]lard. Wa,hingl:111. 111 Litehe reactor, an "'portani ""ident"" beca"e water 

c uramuln rod,> clild in :duminiuill, were hu an appreciable :tRinity for neutri./9, and 
lier.,ihiled and The wawr rail to wa.le. ..' ile repre•en' a lin• . /..1. avai|- 

maller reactor4 built al Windjuile, Curn- able hor the fiwin proce• in addition ihe 
:rland. atier [be 'ar. 'era likewise ..lely ,)/den remfia of water Mouk] reat iii 
[uumium producer, mid were air cooled, a ri.e of neutron /,pultit,In. and am in:rea,c 

ihe lur puh.Ing to wa,te. Altenlativel>. reac. of reactivil, whi,h might he of danger 413 
tor, M be bum primarily W enable the magnil,Kie The core of 1110 reactor k gna]1. 
energy [.1 he used a: numicall). cir they may a e,]in,ier 5 ft. in dianiarr .,]id 6 ft high 
he dual-purm,/ N=ick,rs Figures band 7 enclix'ed in a gn:Jphile ref!/1,>r, NO 'DUL"'11 
i.how, diagrammatically, ihe /nena] arrang¢. 6 i, high hoth frimi escape. and kim 
nient of graphite moderated ri,wir, which ah.i.rplion m ihe cix,]ani an,1 gainle„·41/| 
hive been In„alled at Caide Hall. Humer· [uha enca>ing 1 he luel elenic,113: Ihe fuel 
ston. Berkley and Kinkley Point mu.t he mich/1 hv fr,im 0 77, to 5% of 

mait, 2.35- wi[h &, .)nNNuomi. a 
high d <,f poier generation anit a [ow His:4 8/7.une Re,*r,4, yield . pluti./. imt> three titonh Of 

1 he lirs, large high.ic:,peratur: red'ior Plut,inium being produce,1 for e.ery ten 
e buili for le {Inited State /hmarine 41,#ni, of uranium 215 undergoing fix,lon 
Nau,ilu. launched on the R January. The 1hir,1 vilcce·•ful high-tentperature 
1914 in 1957 h =p[Med 11.20,000 rea.[or 10 "perate is 'he dual-purpo·e r¢Ic- 
league' lin,|er 11'e ia withimt refu¢]ling- 1(ir .2 € :ilder Hall The moderabir is 
ninely whir. :itter Jule. Ferne'. imaginali•/0 griphile and cix,]ing i: 11,ine by carbon 
•ory waa wria¢,1, Wdier f., 1112 nk,der:11,1, dia,hle gat at high-preaure c<Milained in 
and a)„lan! and k eikh,Ned „ L, thiCk /2/1 a ./1 pre-re·le•el tif 2 m 'all ./. 
pre•sure m„1 0 Th:,1 xteam E auilable ne• Thi. re.,aor i • large and conme 
Im it .1, high-IMp/ure. A, it i, a rela- [innal material. .A.orb .0 few neutron' 'har 
Eve]> ,/,al] //aor the probability ot ihe proporinn of neutr"" ]"st " ven ]" 
neuiron ™,ape b. negligible and m conse· in c„n.equence natural and n„l :,ir/11¢1 
,i„en,_e tlie i,ran„in, mu,1 be enriched .0 uran,uni ,·un be uhed The gue ni„ving oper 
that Ihe ratio uranium 235/uranium 238 1, the Urai,!Unl rihI, en:aied in finne,1 ni.igne- 
mih hlher than 1 140: a, uranium 235 lium :ilh. ./. LI pall' through four heat 
4 about 910 per gramme the fuel N i, exchange., where ilean, 1, raihed and used 
high hi, the perf,irnianie <.f the .ubn•arine to drive * 23 M W turbines 
probably iu.nhe, thh. To priven, uranium 
frin, L„Ining in canuct with The water 111 Gre Brild ir, owin . M the enal short. 
.illeralor. 'lch piece of uranium i' cla,[ in age and the .on,inued rapid increase in the 
a thin 'heer of i 'con,1,01 1!hy, a me!2] 13,1 ilemand for electricity -:. approximaIc 
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doubling m each i i the lia.[ Ii,ur deuide·. u inium 238 /0 plullinium R atoms Jf plu· 
- -the gag·el/ pair re®tor 14 he],•; built lollium are forme,1 fir every 10 atorn, of 
on a 14110 .eule Tlireu ini,re statioll. abol,1 unnium 235 distillegrating. und M' ihe life- 
the We of r'.Oder I 1/11 where the/ are tinle •,f fi,e] element•,I [}le re.ktor is expee. 
no, 14•,0 rea•hir• delivering 92 MW of elec. ted 13 he Ibing Water emer• the ve'el at 

trkity- are being hlilit :ifter #e p/lern of the purt, ./ the boit.inx. 11*'6 pait the cere 

me fird. f lir large, 41:tlion• „reratine at .11 20 R per millule, and then pa,;se. 1„ whe 
],igher lir,3•u, 6 but 01 the 'ame' bole dehign lie.41 e.'/"grrE 'liere heat energy 14 given 
are heing buili by indu.lr> and are due 10 up 1,1 rai• the 'dirl'[TY 4.Iler '1 500°17. 
pn•duce 1.400 MW by 1961. and 19 1*65 Another rai or eon/ru,ted in the United 
a Lal/1 01 6.1)00 MW „ expeded t., be Slater emplo» I iquld vi,lium metal a* 

ge]Iern ted irt•m nuclear /wer 1 h/ repre 9,1// 110„1% ir·er /1.1/,8111 ri,d• ea// 

*emb .'// durd of th: Dew -Jairia y./irrut- in Ihin /ircormim and over block• of 
ing p].mi which will be provided [ Be graphile moderntor like.le encaged in yir- 
[Inited Kingdom by 1466. *.1 111./ u I li) cimium a fair[) CXE,/wv¢ Cl•n•truction 
me· et·m .4 ah.1/2 a 20 million t» per Jubtmed. /,bubly by Ihe ivoidance of high 
annum will he "ved by thi date. pre••ure in 111/ 4,1[din,•1ent •/ h•,th ""4 

Mp/am, M (ine which £6 needs en- 
liker 1 yl," '4 14'u'll.r riched hiel The rel:wive nierh. af lh¢,9 

There are very man, alterna„ve form of li,ilid or liqinal metal·cooled reader, ca[,- 

r,=ict>r now being de. eloped The [arge L in M h: :um,ely h/m[ yet and al[ of them 
America i• tile pres·,urb,ed w.lier re:,ckir at need enrk bed inmmm fuel, ihe IN)Mt of elec. 
Shipping//, whi& hegan le eper ite in trie,1, arlierated fr,m Ihein i. likely 11, be 
Ig57 aild ih de#igned to pr™dule 51} WW lif Iligh until they liperate 11 very large p/,berm. 
elearin poider: 1 limcikinh on th¢ unic erin- 1-£·i,jii,i/ C,•liside,ini'Jn upla i. ihe rea.tor on the Nautilus and 
there are very niany 'u•nkirinA and olher The prnieclion ./ 1]ie w„rld demand for 
11/va] veuel, ber,1% gon,Kiucted w i,h rea:jor; 11 wer carie af Fil re 9. 2. ige ber wilh ihe 
.4 this Type /1 01 whieh u.: cnriched fuel. pre„or: on exix,ing, fuel ,upplie. already 
It i..... In aullme in Flur: 8: it com· being feli in Mime r:Irt, 11 the wirid. sug- 

pri» a 250 ./ Med[ ..•el (4 11,(er[lat Kth [h. nuclear mower will bealine ./In· 
di,u,ieter'*ft.d# 01 ]leight 33 ft. Iniving L, tral i nurn> countrl/ intl/ ne/decade or 
wall Ihickned / 8 1 int m with>talid '11, iwo An> reduction in elearicily gener.aling 
operaling imornal pre:.sur: nf 2.000 Ilis /in · costs due M nudear /wer will unAir- 
and made in M xeclidax holted layellier [unatel> [hit luve .1 ver, gre:,• effect on the 
1 he .©re ,% a :yl][ider m Nel in di,imeler ..Hing price o!' 2]earkily lo mint eon- 

.ind .ix fect hiali which „iniz,in• a number 4,]nier•. bince mucli i,f lhk prii, i, cont- 

/ .i,6.1. eniblie. i,f !,ighly enriched Bal i' (r:in•mi,"i,n and dixtribition Mt.. 

ir,jilini 215, .i,rrnunding ind heiny Sur- While only i,peraling experience can 

r/5/8 by indre .,ihixemblie, of ],alural den--te [he exact co, 01 0[ectricity. the 
uranium in ihe furni of oxide. Each Muh- fact ihilt. even in :i geographiuilly #M] 

a,embj> of emithed uninium „,11.i.1, of counlry like the Uniled Kingdom. man> 

nany ihin pla':0 of uniniu"./ircon["i a!]oy repion' are '"tricier'[ly f ir trotn rhe :cal- 
und#,ehed Nlween lir.il[,luill all,y 11,LIe. flell, 1,3 have el¢urki,y peneralion coxt, in 

*Wal k) preVe,11 Cl),J[dit he,•een ",iler .ind m•xlern •talion vihou[ 25 3/ higher than 
uranium. The urnium·/ircor„,1,1 #11,9 IN th,>Ne cif Ntalinn, ha:ed im coal·he]A. gives 
ual ill preference to UrLLIUUm In©lal gince 11 an imlk,Mant ininpe,illve advanlage lo 

dh.e. 201 undery.] [he di)]. i]•ill]/ chal]/ + 1111,1, r 13,#er A• a given weight Li, 11 am/.11 
4]churailiumext,]hibunderiiruduition,illid linin,uni will pr,luce,everalth„,iNind tini„ 
Ilie .andv.kh cliuidin i. 11,4 err„/.1 h a. much electric /,wer a. the sante weight 
I:aer ut 550°F h 60./ 44 the 'iwer E ilf eal. tr:invor[ i·i» of nuclear fliel will 
Beller,tell M Le,e nalurn| 01:inium >ub-:1„em. he negli/hle . *131„red wilh the ca.1 (lf 

bll,•und If)/ intheemricled.there i.unlike. trin,paritil coul or of troilwmitling electric 
ihe Rum:/ rea I. 6. /:1/e .imvenion of powerover),ingdiktanic. 
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The cap,11.1 c.,•t. i,f h,Jil•ling nu,lear faa been had on a life of nfieell ie, r: ,n· 

r[,vier •Iali,in• will. of o,une. vary conhlder· *:ld of tile uilial t#mLy-hie year .ind 

ably betweer, diff0,en, couritrie•, according Upward, In addililin, :l 11,Ul,ral i,ram|,]m 
U, b „6 c indit,i, 5 Iii .idditian, where cap]· pi,wer re®bir c•,iitain• a st•,tk •,f fiici * 
tai M 'cal e. 11'Lere't rate' di/ where applic· ing. per kilowal[ of elearial alpaLl|• .,b,„11 

able. pri,fit rale,i i.ill lend M he high. in half the Mal cal,11:11 c- Der kihi„.11 ..1 a 

gle·h ci.untrie;. ilie depelt,pment i# nliclear co.il.burl,ing .tali,in and thi. ineurs inte„.1 
power owing Lo Lhe h,yh prt,portionli i.fc:ap,· ch/rge, 1•1 addili,in til ihe fuel runni,ly e 
1:11 charee,4 to tiltal enqt·;, 1. likely m bc A, a re,ult. at equal load f.,cer, Ilic tal:11 

much slower (huili m Cou/rie, where capital Capil.11 charges per kili,wall.hour w,iuk! be 

M plen/U| M the ]„19 run. however. the about 1hree limel / 1./ dh that Of • Uul- 
Iry|iyihle LI.insp'irt i·ohb ,/ I,uclear fine] venlional power btalicilt li, 4/ile / die 

/1,„11 off./1 ihe garcitv „f apil al and expeeled ling' runnine cal, „f lillclear p.wei 
enable 13,1/ar power m he hroueht m the Mations, che hN fine, will. iherefine. 11,4 
under ·de,eloried reqi„Ii. of the w.irld. he contrie[11,1 if the,e higli .i/tal churge· 

per k]*att are 1pread over . large a nunn- 
her lif k,li,wall·hourp of ele.·tricity Our,im! Anh as /1, 
,ible. I.e ir de, are :>per,/ed thri,ugh„uL 

11] order t.1 .UNU,]i] a chain reaction a[ full their life al an average k:id of p„.4,5.1, 80% 
pi•er I •ialwal uranium graphill of capaci:y Ai thi• load fuctor. a·•uming 

a.1/.1 Carital &'erated chaile' : f g°/ In reactor rn,l e#:'in ..trly 10,14 .·apita] e</l 
iif ex' I, 1,ive I uel 11'Ld niany Ii' Idre' ilf and 47 /0/0 intere.[ m tile fud 30,ck, the flul 

of graphite n„,derat„r ]11 addi[Lon. I musl capi/m't. pei BMI-hriur wil! 4 'b(,u¢ 
be rad]418/.hield c•>,4/ 04 •urroul/ed hy a Pence 

ing m.,inly i. ill,HIN.•nd• i,f b,ns of (kal'rete The competiti,ene•: ,4 later I:,lura] 
Ir [hecapital ,·N per kilow" ix 1,3 be kept uranium fuciled power qi.in. will extend 
down ti, 11 re,Minable level, 111/ 0212 ef hear 0 lower load fa cior,. but :1·; che ne,ed m 

nutpul of ilic reactor mu.t be high [4ing build new •ialion·. iii mert Deak hidE will 
Blis al. a coolani. thls can ,„11> be ach/ved M ric while there E a Twil of older hm 
elonomicallv ir the ga< 1, prnhuribed zo in- mit mirin•.ut coal.burning /ationt and in 
creaw /% den,ity ..,1 +0 keep down the m M nuclear .inlion, .ill be in•limelent 
pul],ill' p'.. necour. to remove a given M mect ha,e load< finr In,nv yrun. lie 
an„.unt (.f heat I hux the reactor mu„ be ch,inceh (if their being ,,perated at linv 1(,ad 

ced in a large and expencive pre-re fictor' are remote 
:3 sel. milking the whole a,Kembly even 

-2 c,istlv. and neeewiling a ver, high As lime goes hv. the nniparlion of total 

outout if it is to be e/womical Nuclear generalii,n ef,94 dile in capital char•es ina) /5*22. 9 cr sh,11(na are [herefure. a[ ilrst. bound he ex/ecled to All For Iline re,iron, Firs, 

e laree running int,1 1,undred, of me/- liu] LImal .4,4, ncr kitowatt mak he extec· 
I a of elex-trital e:ipacity The initial ted i ll] in Ihe fitti,re a• experie,iw is 

Walm will only be •uitable far large inte- gained, a, fipecralked component. are 

1,1/led eleciricity »temi, unle„ in a sinaller developed and cina„,11> a, funher develop. 
.v.leni (he rl,k of teniporarv losE of a con. men[ enable the he:,1 nle of de reactor to 

,;derable portion <if the tatal capuciii of be raixed H Lhis lait fatkir were :illowed 

the ·.wem i. mepted to h i: it. full rffret rn red[,cinq eapital 
co./. the peneratine al...ity If the p..er 

In snile (7 311 that ean be dore in keep tiation wni,W beconie even lamer lecond!'. 
ch•wi lhe cal>i,:11 cost :,er kilnwa[! it i.con- it k honed th# the icilial life of ihexe *ta- 
tter.ablY hieher 11,£,n *hat „f a :(m11 or fi]/1. fk.n< will he a wood (leal lolteer than has 
oil fired Itation. derendine to a ex,lruder,hle heen allin'red for in liu· can,eriati·,e 

euent an the nature of the site: and as a ;,ef·,i[Int,112 adonted Thi. alone inav reduce 
meaw of mmI·rvalive finance it i' con. rhe ,·anit./ cig Der kile•111((.ho,]r bv one 

sldered wike 'i derreciale Ilie winn ojer phird r[Airdlv the Lolic </ the pluff,Ilium 
u 41,1/ter period th 41,12 1/ 5,1191 Costs have in hv pr,*11, 1. i, de:,11 1 ith mn n fi,TIV 
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laier. may eveninally fat] Rhen supplies te. i, a nu ':ir[:e in a n[,clear 1,".er *I'lem. bul 

eame plentiful Tlik 'noy not hi>,ever. he :11<k very lillie m tolal clectricity generation 
tir ver> many year•. co.t, In due cour.e the.e liSSLOn produew, 

m become valimhle by producl, whose 
1 Uel Ci,%11 Inurket ./lue .... le .. l'fextracting 

l'niN there has been theni. /14>re iFIa!Jn!! 
c.jorienic. the exact level of 'unning coKLE Operating .... i. labour. maintenance 
in a nalural uranium prower ..Mii in can Only :ind inhurince co>:'. arr expecte,1 11 be 
be es,ima[/1. since /1 will largely depend on a h: / the iante per ki knvatt -ht,ur a, for c„n. 
the qu:inlity of heat :hal , An be e•tracied =91 piiwer •tallon• Trial running 
from each ion of fuel hefi,re it m,/ be „ui, i,fler ullowing for the pllitonium 
rejected T'hi, irc"Ii"lion level dept·* on Credit. are (lierefore efid te I about 
the nuclear charicieri•tich / the reactor and 0.3 pence per kiloul-hour 
fuel and on & nietallurgic:,1 charneter,•tic• 
(f the fuel and cant Linder heat an,1 irr:idla- The wm of carital and running cosia 

M One of the !11 4 im,xirtant a,pect,. ilf .h,uld therefore ZI ahout 0 7 pence per kiln. 

the nu<lear characterintic, of the reactor and M.br .An impf /.mi /8, about 11)(,e 
fuel i• Ihe crin•er•ion facti„. i e the Mniher fir·,1 4/tiant i· tbal Illeir 1- ninring coht 

, f Mon,4 of Ns// niaterial created fir e/,41 /,/e, / mox[ unlikely thai [he> will ever 

lissile atom coN,ined The ¢]Oher thi, fac· heeme uneennomic in operate. Mince [he 
5 Z. ro unify. 9, in'w. heat c,in be extruc- ch,inCe. af building. at any time during their 

ted from the fuel hefore It, r.„,lribulion #fe to a power vion will, Inal generation 
Ihe react)vib ,/ <he „b„Je rimcinr hecome, cous lower than ihe qi,#le,1 figure are very 

unaccept ihly low. i e beft.re it wi,uld 1,0 i„ sniall 
daliper 'f 'topping Ihe n.le./ reactioi, in 
much the kame 9 „ two wall a pri,por· Al. , bh. Fu Mi e /}e, r /,i/,ile,Irs 
tion of coal in A would nuL out a coal 
lire The ennversion „f fertile uramuni 238 1, i: clear that the devebrment of ni,clear 
t,1 /1„,le plutoni,ini enable, the plumnium /Mer statians must he primaril, concerned 
remaining in Ihe fuel after radilltion lo be .ith a continilow. relictian in the co.t of 
exrracte,1 1» chen,IC.11 or i.lher me„1. rind elearieity /,duced, while maintaining le 
4 eiving a reductinn in the net running hiehe., po,„ible ,tandard of reliabil® of 
e,1.1. in the nower *talion "erathin A: in an "hodox p,Lver :iation. 

The gre.·. 3.1 Per kilowalt·hour. of the 1, z r, aning :0:" If a nuckar :[ailion depend 
nuclear fuet i, e./eeled to be akiut 0.3 mainlp on the capital Ca:t ami the fier 00,1 

Dence. [il firit Thi, 41/,Id he red,iced. in Vilike Ii,iwever. an orthodox stallon. In 
dUC COUR },V r,le™]res to increa'e the Ihich the /1,¢1 C{ 41 depend, alnimt entireiv 

nuniher .,f kilriv.itt-h,inr. extracled m ille :hermal 201,;enc, of Ihe itat]•in, the 
per 

M# Enh of fuel. and by a reduction in fuel ,·04 of I nliclear <tation k related to 

fi,e! fabri, ali, n coqt# Fron, 1 his Rro„ ftiel Never.1 factor, which greally afFect the 
w miN be de,[ucted the vnli,e of the DI„- de.ien of rhe reaclor. Before attemitine to 

tinil,/ extr.9/[ed from fhe *re fuel. alag· rreilict /e' c,f future deirlopment in rear- 

ance being nmile for :he Et ;' enx / fi/1 1,ir 'le·,Fn nerci:sary to H/mi/ 1he:e 
pro- 

ce,•¥ The exict value of riot,inium faciers and 0/„ihly a good itarting point a• a 

ci•il fliel /glder Trall L. not vel knawn hut fuel ix a consideration of the gag· proce.. 
ing crialed reactor of which there has been ms, some M expaled m f.911 r:,pidly in the 
ne:ir future. anit 11 i, thought :hat the ne, Inerating experience 
cro,]11 f•r fuel irrailialed in . nati,ral In Ihi.; rearior during liv.inn of the i,ran- 

.r:inium reaclor /111 red,le it' net full elli ium 235 nucleu,. ahout 2 5 nentron•; are 

lo not 'Huch niore than 01 pen ce per k,10 emilled, one of ihest. 1% required to cause 
•all-holir amither fi,Mint, and thus c,rrv on the chain 

The exlroilion anit dilia] of radio- reaction: 0.8 of the 1.5 qurpl: ...trn'. are 
active H.Nion pri,di,el. from irradi,ted fuer ah,orhed in Ihe umnium 238: hence for 
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every //m of uninhum 2.35 whJ/ under Un,J]JU,J, h Jesh [lul/ 1.3 per gramme Thu• 

gie, hs,kin. abi,ut 0.8 •tom, „f pli,innium hir a rencilir ret,1,1/tig emahed fuel having 
are f„/11,/, alid li•ub dilr•ng the life of di twice / inuch 'irimium 2.15 M it i• natural 
fuel m Lie pille thereih a gradil.al net bof uranium. the Lo'.1 i,f fre.4 f,]e] miuld te al 

h»ile niaterial Thi, effect i, iniliallv marked le.,·t £90000 per Innre If a burn.up of 
becau'· m Mime way• one alom of pluton· about 2,500 m¢gaw.iii day, per Ion[ie .ere 

ium i, equivalent te niore 'han (ine $!11 obtained me .pent ftier wi,uki ,til] be highly 
of uranium 235, but eventl/ltv the depleticn enriched: however me high col.1 <if pro. 
of t]*.ile nizilerial m the fuel i, A]ch that 11 ce,hine wiuld again depre, 8 value and 
mil.t he removed f i m Ihe re i.i, r and re· 6 fuel el}.t. lif .i,ch :1 reactor winild he 
placed by fre,1, f LIN. or the chain reaction mu ch higher [han :me li. Ing nati,ral uran. 

can nii kineer continue Thi> „„11,4 when ium Only hy abtainine inuch higher burn- 

ech /inne of fuel 1/4 produced ah,// 2300 ups fnmi cart charge of fliel mull the enqi 

Inquwal-dim „I heal. me the cnmplele te made :'impir ihle There are (hu·, 1hree 

4=4 4 "[le kilogram of uranium pro- requl,Kite• for to' fuel en,14·_ 
Ne, abL,i,1 1,000 ri,eea'·vatt di. of hm 1. The 11% of fuel having the lowe.l p . 

abauL 21 kilir/in< of the uran,un, in every Nible proportion or lissile (0 fer le 
binne 'f fuel h. been .... Only one material 
faur hundredth Part of :he polentia| energy 2 Obtaining , high ion•e·r..n ralic and 
/ the uraniuin hai therefore been u.cd nult ing the fuel ver' re·i.tarit to im- 
H,m„or. Ihe •pcnt fuel LonlailiN .,me Mu- diaH ilamage .0 lh:il :L high degree 
Mium und the remainder rf the uranium 

of burn.up can he „htained. 
2/ :ind urnmuni 218 „ paitentia[/ vall- 

3 Re,Ill,ine the ,•t (4 proer.dig [re,1 
able Unf„rtlin:le)j the 4 of extract- fuel. 
4 the plinonium „ 4, high thal dic vallie 
/ 111: spell fuel I .ely lii'. in th•' One ilf the in,®1 ca. irT]p•Ulant ful,•re ile•¢]ap· 

0,11) abcula quarter .rthe cd of fre.h fuel ment•I' likely ta he the u•e of liqu[,1 fuel 

Th„ will rem„ve the need for fihricating 
Suppim • iw Ihut the reactor had a Lun· the fuel ele,ui·,114 required in 4,1 fuelled 

ver.[,in ratio of unuy, Roughly liaking the reactr,n, and will imiderably 'implity the 

quan[!17 of fl·.sile material would remain procm,ne of the .pent fuel Al the same 
0//11'/ and it ,"hi,uld he (lie,iretica[I> Ik'%- t,me N will rem we the muitation: an burn- 
,ible to burn up all if the uranium wilhout up with wrid-fuel elenifi,ts due tn irradia- 
emoingt fr,int 1]le reac/I In fact. <f tion don,ige Re: clor, uine liquid fuels 
course ihi weuld nII be r](1•Nible. /11:7/ the will in fact probath ern/1,9, a svs:cm i'f 
fuel elements wil become wkiurall> u/- cluillmil,u' fuel proce';ing and ic '11' uld he 
lov: after <inlv a friktion of the theoreti/51 Ii./.• to remoive &.i i,roduct• 3% thel 
1)Liuil.Ic burn.up. due In irrudiation damage are fi.rmed .a that there is no ki» of 
in (he fuel ]Iowever. if the mulerial (lim. noutri,1,5 1• ab•orntion iii them thii> 'he 
cullid coul he overcim W the e•tent of =Min ratio will he improved. 
achievrd burn ups „f ey. 10.(©0 niegawatt 

impwnt fu•tor which ha, not 
...mue, il is clear that the fuel A very co. 

kel been menlioned k the ilinice M fuel 
coilld be loilehly quariered. c¥ele At rre,ent 111/ 0/y fi/Ic Inaterinl 

If enriched fuel is required m M reactor availahle i. „ramilim 219. and the onlp fer· 

the miful fuel 20.4, inereaa di.proportion- tile material uranium 238 When the fiN 

alely The emt of .,parating liranium 239 naminal [Innium re®li r, have heen operat 

f/.m uranium 2.38 / 21 ciwur, in namral ing for "me time. however. //Iici· af 

uranium N wery co,tly. and in con,equence elulonium will he available. Another very 

the prke of rhe Manned urnnial,1 211 k imp„Mant loge of fuel k the me„,1 

•er¥ high •I'lle quoted United Stale. price morium which on neutron homhardmenl k 

i. 910 // eramnic. the Englb.1, price for tran·,mmed inla the k.kipe uranium 233 

Mural uranium 1 £20•0 per wne. so which k fl„ile Thu, there •ill be an e.en. 

mat if ILD value k givell to the uraillum 238. tual ch,Mee of Ihree h„lIe tin, terials :und two 

[he price of the uninium 235 m the natural fe/tile one• 
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Becau„ of the ahmirplion of neutron, in 1.1/lum con.ider.thlp fa/er than it burn, out. 
uranium 235 wi¢h.,Lit ca ing Ii,wn, 211¢ con- 11/ving &:alkhal 111/ bal require/ient, 
*1 r.1,10 6 reacior Ub/g [hE fuel d of reaclor disipa, c: n.ider/k,n will now he 
alvay, be le= #an unity Uranium 233. given w a few 01 ike ro.sible iypex of reac- 
h<waver. if used in a she/,al reack>r, pro· w *hih Ray be,1 meet these requ,rement,. 
vide• aboul 1.3 ea, neutran, so ihal it 'v' cry many dHerent Ope. are wehnically 
,hould & p,>s,ible t,) obiam a cimver,ion hihible. but unly ftiur will he <lk·us.4. two 
nile grealer ihan unily Pluloniurn makes being of the ·.olid-fuel type and tio the 
BR Th¢ highext ad# ratio of all. liquid triel variely 
4= if uNed m a A·i,;1 re:,cuir. i e : "cier 
Ii,houi a moderator i „3 That /11 the 1 lie Gaw,did 11/rmi' Reck ti. reae- 

li,inh in th¢ corc .iecur 11 high neutron ener- This M of Lhe Cakler 11311 iype and A 

gie, j. 62 pr„vide, „a exec, 01 /bou[ 1.67 lece•ardy . .. Nize Kince . function In 
neulm Thuk a & reactor ming pluton. nalural 1 r:imm i, big graphute core 1, 
ium and uran'un, 238 a. [he tenile material Rece.,<ary The fuel rating " 30" and in 
sh,ium he e.qp:ihle of producing fresh /1,1- conkquen.e the :Lip|tal w.t A high. about 

2-1 103) 
CONCRETE BIOLOGICAL SHIELD 

lc¥ 

C 

92.:4..•1 
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IHEAT EXCHANGER HEAT EXCHANGER 
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SODIL. 
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'wk' 14 hfgh as a modern cin'-fire '[alion in .... 1.1 avi,id in•ID:•ibly high le'lenip 
There 1,4 Ilo d•,ubt that in future de•ign• I ture being produced in ihen, at the callie 

•ill he po«ible D increw eon./derably the lime the> mu/ be mahanically /able unaer 

heat outpul withoul any inerea.e in size /id ille /,i,dilions & lille[14, n,diatim and high 
wiihoul reducing the burn-up ot fuel lemperature. which obt,in in the r„re Sinee 

obtained Further in/rovemen[• will be pr,· innly partal burn up .4 cach •harpe af fuel 

hible ,han ,upplie, of enriched luci bewme will he 1,0.,ihle, the· r.ile of fuel lurn.<per 

Failable. h may heeoni: economic to will be vcr> high. and if th: Ce'>14 il pro 

oper/e le reaclor on the uranium, 233 / ce»ing ihe :pent fuel .ind blanket annol 

tharium cycle Llitlicie,/4 high heat r# be niade ,+Illicientiv lim. Ilie fi,el co.t will 

ing• ean he nbtaired. ninver,kin rallos o[ be ton high in make the reactur an einnomic 
aboul unit> ,hourd be pr,dble with the propro•ition. e,en though w hurp]Ii, i,f h,ile 
mitenlial larpe incredNe, m le burn-up material k being pri hiced Nom and much 

#hich i,il] prohabl he *Imble with cheaper methad, of proce„ing will h.m k 

11,uch linproved type• „f fuel /]ement be evelved befi,re *lich n Vitem hecome. a 
pri.filab[, undertakiim A t:„t readi.r i a 

J he i 83: Rei:rk.r n w being built at Dolinreay and h„ a ,>re 

Tlie fal rene lor ciperating on 111, plu· 91'out 2 ft. in diameter hy 2 11 high pri,· 
tanium turanium 238 :y.le ha. [he greatew ducing 60 MW of hea, 
r l 1""ial ' l " " " i "n rati ' ' if any type: ihu, 
it ,hculd be ca/.able ilf rn„|11<ing con.ider- The,4,wCOUSH,WN),CL'eims/Givair· 
ably nuire fi,hile nlaterial than ii 0•0 Un•'4. In thi. 1, e '/ reacior, 511"wil in l igur¢ 
Bewai,Ne i, hus iii. moderator. the fuel mu,1 

10. le fuel i. uranium 213 in the form of 
0"11 8 ve'v high pr ip,irtlen qf fi'.ile 

/ salt in solution in heav, w.iler Ihe taller 
i],ater[:11, at lea%l 30 407. the Wi. thu, aclii,g; as u Inuieratur an•1 :1-en hi##f 
very exp/n./e and. to arnid /0 en,irmote. ii, negliubly sniall ah.irpii,1/ i.f neur„„1 

cap[[al inveN'ment i,1 le initial charge of 
As m 'he 12L/ reaeler. the cer, i. .lirn,Inded 

fuel. u ,·my 11811 he il miing is necess:lry. b¥ 1 blanket of fortile material, in Ihis /3/ 
Tli,• ca,i ii:,1, be aelileved h the H of a a su,pensi: n „f thoria in heavE water 
liquid metal coolani, probahlv sodlum 

Thi lype of reactor i, /own diaerani. Tile core iwid blaflket un] ·.epar.,•ed hy .1 

niatically iIi Figure 9 The Li con:Ziving ,Pi,bic:,1 ve·Nel ii[ 7,reolliLIn• :ill„. clii.•en 

of fuel element. calmed in .,tuinleis Aeel or lierallie i,f ils kiw ah„irlitive pri)/rly. the 

Mlobium is surrnundex! by a "bkinker i. core und blanket being ho,h cont<,ined in a 

uranium 238 or natural uranium Thi is *lerical pre-re ve,xel. 11,C Ll,re el/ian 

like,>.lry berau.e, due the verv •Inal] .[ze and Ihe blaliket *11··re]1,1<in :,re p[Imped 
01 the core, large number, iiI lial,•r,in, ohnii,1,11 ,arale hel exchiliyer·, where dr> 

ese.1/ from 1 1 hi,/ are ah.abed in the *.L[irated .ream r. produked A i. 1:ver,ioll 

blanki *here plui ni[,in N furn/,1. B ih 'atio of :11 le:]•t unity rhould he Di,„ihle, 41 

eire and blanket :ire cooled h> liquid mat afler initially charging wilh liv.ile 

.odium i he .udiu:,i 1 reome. inien,ely ma,crial, univ ., feed af th 'ria will be 

41,nild .A veo lradio active and the whole. i,f the rrquired. 6 re,icmr 
primary 

kiw fuel c,ibt• IL require. i nly .1 ver> Eall 
„3.1/01 syge/ h:,4 to he 411,elited 5/Luni 

invek']nem .3[ lin,le malerial .ind thi,5 [he 
8 reael. vi••lently Wh water and 10 

fuel raling 1, high and (15 .Ar,1.11 e,i., di-ld obviate the po•,ible rlik of liberating 4// be low. 
lie, i.f hiehly raditi.active ,*M due to 

a ieakage in the Reain general,•r. a •er,ind- In „rder m „br.,in r¢a,lm.ihle tempera. 
ary bodium circuit ts interp+ed between [he Ires m ihe: 4(eain ,/!e. high preww :ire 

primary vd,un, and the iream ,ircuit This 1,/ce,>ary. LI,u, 0, obtain dir *aturaled •te:tin 
ectindary •odium dues nat become radio- at 6[10 prig le core and blanket ci rcuil, 

active mu< he prewrised li) 2.000 11 i.i g Hence 

In <irder to get ihe very h,gh heal raling. 11,0 thermal elli. iency of the .[eam ch·le ran- 
required. 1hc fuel elemerb mu t be very thin mit b¢ 111#11.1,01 more than 25 7. 
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1 he //fprobleins iii ihn i>·pe ,[ reaitor very +MI:,1 1, Ic pre•iow, type 11 uxf 

are Ii™e of elirro,>inn iiI the inntaining 'ir- bever. the u[,ique / /rt) / hi.mi,lh for 

cini, :ind fuel proce„ins If iher ian be dix./Iv/:g 41111,11 quanlitie, i.f i,ranium and 

I'lved [lien in xpi': 01 low *hermill eniciency 11 13+ piallte to di-ke enough /re uran. 

Llte i u,i,]ing .iN .hi,lild pri,ve 103 he ]„w iuin 23' in Ii,luld bkmuth . produce il 
chain reati•in 1 he •are ')1' Ihe react,ir i' 

7 4•· 3.4/ Veil f uened /¢,ar·i•,i· u block „f /LIP hile with hi« Arough which 

Tlie i,peraii,),1 „f ihi, t>re „f reacw. the mniun,-hi.muth 1. pumped, and [h: 

41,1„n diagranimatially m Figure 11, 1% core I, heparated from [he blanke, which N 

SURGE HEAT D 

TANKS ]ExCHANGERS 
SHIELD 

BIOLOGICAL 

.2 r Itlt h' 49 5,'L:. il 74 
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'. 1 
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4 I- (2 '/ 

I{1*9 -2=£• U 
- ...16EI•••evT=14•5u1.,7 e-:·c'.tic 

MAIN PRESSURE SHELL ZIRCONIUM ALLOY ·HELL 

BLANKET (THORIA IN DEO•- - CORE @233 IN 020) 
4•rl J. Ag-* Hi,mugenekills reaaor. :Blackbur• AEA) 
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a /urry of [herium m blgnum byagraphite hurle,ir/""rin Suu,h .412" 
vesse[, 1 j Soul Africa Uie /0.1, of Senemtin 

I ike the Aqueou• I lomoger,cous reactor. vary cond•terably depenmng up,in ihe coht, 
6 reachir .haul.1 he capable of a •unver <4 filel ilelivered at the power um. the 

u nal„ greater than unly 11 has Une t:,tal in•,»11/ cd,iucily of the itati,in and 

con„derable idvantage over the Aquer.u, Ihe 1,11,1 fait,ir The Figure. 12 and 13 

Homogenecu, type. in that high temper/- .h: w the /. 1,4,:ar,40,1 hetween tile eng, of 
turi can be obtained wijh©ul the need of operawng exkting South Afrian power 

pre,Eri.Ing the circuiI (Imi. making high .Ialion, aid the Nimated „14, of nuclear 
cycle efheiencie·. pi,••ihle For (his reactor 'er Ntatii.16 It nulst ble empha•i·,ed. 
I becom, a practicable working prop:hi· however. that the compari„in ·.hown k 

tian, much devektment work. ducily on qualital,ve rather ahan quandiative in [haL a 
metak, win have [o he done. prce!,0 e;[Imate of the mt *,f power /nera- 

1- 

i · U-?3 AAKAA iffril SCOILM •¥AVER 
HEA' E•C,•ANDEQ 

•'|SODIUM NTEQUED) 5/iT 

I · ==r =73'TU"A".IJ .*-I: 
0 ·· 
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U I 

.. ExCHANCERS 

t /lilill 7.1 
GRAPHITE ZOAE VESSELI!11 r- sr*,N STEEL CONTO VESSEL 1 CIRCUIT 

1 , „ .,.11.11- BLANKET THOAIuM .1%MUT•·1 
5•we»i 

GAAPH•TE goDs IN WEFLECTOR GRAPHITE COK COAE U 233 8:SMUTH See. 

Figu- liquid me•al fu¢[led react(ir [Blackburn A ER.) ]1 
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ti,in •,1 ni•[ear •latii•n• iati ii,14 he leiven /1,/lictiw ,t 11121,In 215 ha. heen e.tab- 
viher, ihe vie of .Ii,li/n, 1,// cond ions and h,he,1 The UNe lif natural unnium as a 

the m / i,f fuel are fecined. 11 #ill he noted nucle.ir fuel i. / i:Alcular inte/Mt Le this 
fron tliev „ine, that il win,1.1 he une» country The South Atrican uranium 

noink to e,[abli•h nuelear p wer Ha in depmn, are largel> uraninite. which is 
Soul Afric.1 ¢%:epi „ ilie Cape W¢.tern. nmirity '9.1 ,[line uraniun• oxide <011[aining 
Cape Nortl•ern and '10 [kirder regions. The variable amount, of Ihorium and rare carih, 

unin, 02 ihe Rium! and OF S. and Lhe F,v wirious re.rion• uranium and ihorium 
raxlern Tran.va.,1 Underiakinl: which arc u.cd in cisting react"rh arc required mainly 
vited (|ile lo the coal-tield' hape ,"'11 10.• m the nietalli¢ form. although ihe poN,ible 
operating co..1,1 'hal. from an econ"Inic point H of oxides. carhide. and other quitable 
oi View. they would he in nunc from con}- •ompounds iw fe..hible The Canadian reac· 

*& in,m nuc,ear Ber wil,a. ThD ti,r NPD M being hi,it will u.e „rania a. 

win, i,f the Naial [ ndertakint,• appear fud It wouk[ appear [hail it 1, m the in- 
1,1 h.„e i,peraiing L „/5 comi),imble with tere,b of mi. CuU!,ry to develop technique. 
6 e winlated Trir nuclcir .tation'. whil, 44,3,61 enable her own dep >,it, in' 

nuclear fuel, [o he u,ed gith Sguth a minimum of 
Africa b :iniple Nupplia of uran· 

ium t¥£ a• yet i. tefaralion plan! f,ir lie prtice•sing 
C4 
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Electrical Protection of DiMiril,lition 
Svften10 

With Sperial Reference to the Durban Corporation 
Electrical System 

By J. MICHFI. SMITH 

i xy,zift rie,I: The nlain i'teni of ef•Irka! plant on a 
/Iribillii,n »ten, requiriil p"lection are 

Protection 'f e]•trien] ipparatlls 13 overh¢/ lines. undererinind Lable . mran,- 
largely a nialter of eep"imic'. the Inere furenad/4,8/onhu/brn 
complex and 8,1, form• being "Ked zo pro· The & 
te•L feeder 8/ al'pan,lu. handling large min iype, of protection al pre- 

bkik, of /,wer. Howe.er. generally. the m used by the D,An C,irpora/on cam- 
rr]+ ilere,•rrent. eal' leak./rrent, cur· 'Kire coniplc• a prolecti,n ·,chelne 1. the a W:ince a n J Bucl•h•,17 •ind winding [em· le» leliable k 1% om a perlod af time and 14·rature pr'ilection for tran'f<•rmer• in Drder to Ju.4// It• in. lutlation. re!!Ular Oder fornl• 4 e,(ra main[enance and high witape· feeder teing mil€ be carried Jut " tion I M i, pre·,ent i m[ hy Ne Dur- 

Oe,ier:111>·. pr•nrilkin liab two main 
hir Arri,rallii' are (104(21!•C¢ pr••M// objecti: one is to prateet currer,L carr>ing d imoe,[Ante and nih rel:I, <wilh 0.1 comiduct„rs of feeder> Ind apparatiti· agaln,1 wi,hon, carrier relaying between feeder 

chermal damage /,c!,ing fr„m <„Inurrent er•IN} direct,inimt e,irh 1„ikage i,]13 pha e i,Witi,m and the other v t:, prtilect in·.ula- Li•mpari•in pralectill' cLinit,ine' lih le'l H *# ruplure 'ir ptincture b> 025- w ph/,e /querice d lectifin. holli for„1% 
I"Ilage. being ciaillied with ./der .1/1 10 Ind There are two principal cau.es of over· relay mic h meari• nfl r carrter. 
currerit They are [.ver],ad Cload impedance 
M low) and short circuit Short circuils <'i,„Trum.4rin, ji fudtriu. i „di,indu. 
ma> exit either m earth (in the en of "11'I' 6)rpiliaa•u' St,•e,il: 
WN, having an earthed neulral or ·,tar 1,1 coniputing the *hon circuit currents 
p,>Int) or to an adiacent ,·unent rarr>ing for fi,ull. 2,1 :ili poilit an Ilit· Sy.[em. onli 
conductor. M typer of lault are con.idered Thu are 

On the Durban Corporali/n Systeni. plI balanced [hree phaKe fuuli. f/r overcurrent 
Aercurrent prometion af th, HT. and LT prolectlon und 41,gle phase· 1,1 earth hulh 
,»ten„ i. 1,/d .ill, the expre, Able¢[ of for earth leak ge proteetion Fauks of the 

avoiding diermal damage duc l„ short cir. 13* t'/ regilt rn inuxinitin' anh airres 
eu]11 2. previou.ly detined and noi over :/id con·,cquently In:ixinilim 0]rrclib in C[ 
load. The mmi reliable 1/eam of prevent. ge-idar, reddual circilik T'hee fault cir- 
ing overload is to obtam current readi» renk are :11.1 Mier 113 alculale h> m„„4 
[hrough„ut the xy/em al leaxt onee annu- of rymnielrical compolielli "nal"i' than 
allv prefernNY Ilt time of peak laad on all Lhi,Ne reKulting from double ph»e to •round 
H 1 alid L.T feeder< :ind lan,for]1ier< faul" Aing e earth resi'tivitic' arc 21,0 
Max,mum reading :unneter, arc not as pet as'umed 

W [,3 any exient by the Durhan Corpora. Figure I is a :ketch *howing 301, the 
th. inle:,innecled ponion• of 1he Fleetrieity 

Overvolige proteclion on Re Durban Supply Con•]It,•510n und the Durban Cor 
Carporallon SBLem i, effected by the mal Mati(u] syglems which muld allect Be 
mean*, ie Ii/hming arre,tors or more cor- fal]11 levek at the [hree mojor points of 
rpell> Murge divener, and'or •park /px ··upply le the Durban Corpfiration. Le 

%]tuated al appropriate peints ort itte *M (1,[lgefla Power #* 8$ P iwer 
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Slatillil ;md SprIngleld •whimon Allother There me enly iwi> Mhing p,•int> or 

portionh of ilie Durban C „Tparallnrl neliwork wurce, : f earih or ,pern Nequence currem 

are radiul or delld e,id feeders nidialing on the Sy€em The fir.t eonsists of u 

from al[ rhrce of the•e maj,ir p(,inb of Nolidly 0:,/hed neuln,1 4 the 33/6 6 K.k. 

•Upply .,u"]ing iran'fonner at Congell: Power 

Rce/nuy. howeve,..Nice the commi···.Jon· Stittion Referring 10 Fi/„re 1.The *econd 

ing of 132 K.V £ CoedmoI< by E•com, the ziln.k, Of a neutril i.f inc of the 11 K.V. 

Durban (kirporatitin inten:<ince,„8 Q earthing conipen:,ator, at 9/ingfield sub· 

Berea /ark and A]ice StreeL UNutiOng Matian. emlied via u 12 (.hm liquid red,- 

have been opelied :11 01/: /id «iwn in tar Th„ give# a ·,ubstanlial reduclion in 

Figure 1 with a c, irresp,intling red,ictum in earth 11]]i current. reuming in beer co- 

fault level aL the p unts of 911/ply M Ihe i.rdinalion of the earth Te,kage pronection 
Durban nirporaiion, en feeder. radiating fr.wn thiN .ub,tation. 

ro COLENSO 

V 
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A' C ng/la P'mer Slatinn, M [x·/1.kiens Thne elii„:/ failure, 0/ 11,¢ Dirhan 
in [he pa,1. 1-i K V pen:rator ©anhed Corm ration Sy'len' in'|11'le a 'Inal] '/reen- 
neutral• have b/en u,ed but have recendy W due ll• earih ni•)•emelit :/id wih.i•lence 
re•ulted in 114 harim/5 re·.onating with and include failure in (11; cable run. „ 

eenain cri•ic•I wil,Je. i.f able .[ar capll- plin„ and taitures t,f terminal hnxe, 

£·11'ince .in•i 1,/ducl:Re. cal,>ine maloper: The tin,(ecihin ,/,indely,T.I •ablei k 
[],in rif earth le:,kage pr(•teeli••n an the Dur in .:tual tack the /'11/1,£,n :f u netwirk, 
1·an Corp,ir•,ii. feede. fr••m [hls power Lhe comparent part, of which will le reak 
•litkin Thi. d,1111]113' wa• ihe c.illsc •,f an d in 10/cal „rder /„/ing from the 
inie.tieation. lie hnd„12* :/ which f,/med 

houle. 
the baw of a /„i,·i pai /1 1•rew/d :/ an 

S A ]E E. inceling held reed, here I One of [he proble,n. •onfrontine th¢ pla· 
Durban lectlen of the 11 KV and EHT· under- 

Priund cable »dern i. the limited TDMT H„.ever, .ilice al, I, illfficulry aroc. 
relay tinle Nettl./.r overcurrell ./ .•11 gener,il,ir neutral, ha,e Al ben earthed at 
leakage prnvided €0911.. by Ekl= on thle inain 
31 K V fe/er, at dze three pre,ent ma j ir 

P,int,r-n i,i Under.,>mil ruhle¢. poin/6 "f cupply 

011 Ille Durba[, Clirpor,Ition ST,eni the This problem k mi,11 greater m the 
North and 

in<:,dellce <,f undegri,und cubTe fauli South Cousl overliend line i /. 
feeder' die 

i luding Ind·}mnie/ d./94· 011'21 KY pick. [,i the luck 'it unil rmlection 
and che number / 13 K V ,uh,tatiwi en bulldt••er., ew.1 1, Mun / 110 three prin· 
rcute c:in,I :1/44'4 iiI "Mize Ii' 41 KV F 11.T 

( 11 K.V. and 6.6 K.V.1 :ind 1 T d00 voll. The niaiorily ,)f le main 11 K.V. feeder.. 
3 phak an,{ 380 volt, 1 3 h. a. hiwever. are terminated in 33/11 or 6.6 

Table I 33 K.V. F H.T. I.I K V tran,fermer a..liri,n in rie 2 

Electrical failure 8 72 19 rieure 2 411,„. a t¥?L.11| r ir[Lon of the 
Failure due 10 11,bh Durban Carporati# 6 6 KV // 31 KV 
unical damage 50 12 underm,und cable nelwork, Ihe #/ching 
Average ro[,te mile• d,tation• acluallv havi/ •everal di:tribu. 
over /ri<id •pecm,/ 102 571 27.5 tor cable% ,>f 0 1 Imarc in•:b in.u xec,ion 

radia,ing out t„ i,ther •imilar *uhst„Ion, 
railure rdle (elee •ith ki[ Ak <ubgtatinib I ronile /0 21,<iwn 

trical i.,1,1 336 5.42 1.97 Me.i of ille 6.6 KV network k rim ai 

nultal feck with ille inten·nonectin. 0.25 

F..re. per 100 route miles per year .qi!,irr n,th cable <a. .hown) Irphip anly 
(Referrirleto Table I 3, a „andhY Feeder in the /„e af failure 

1 
of one of [he nmin 0.25 <quare inch feeders 

TIle tault :i, tabuluted. mirred from 1 t 

A,„11 1957 to 31 1 Julv. 1959. i.e. }linaer. over a loading on the E.II T network 

1)©riod of 28 m,inth. Rener,Ily is such thi/ ih,iuld this x„rt of 
fu;lure ocir. :i ct"in amount of dieribu- 

The at,OVe lable indicate> that om of a 
tar eable load w,1/1 have M he chifted 

lotal <4 163 laulta. 64 rr 39% were due to hefore uriply mcild he #wed When the 
mechanical damage. which in my e„imation t/:,1 la.lding on /2 twii /25 .qmre inch 
repres¢nt' a rather pm record of camie» m.nin feeder able' (referring a'Mn to - 

a on the par, oil kai auth,1 me' and Fienre 21 i. wilhin the caparily of 01]e ·,uch eurlh nk,villg c•intract... cable all three .i,hetati mi can he rin lilli 
It b 1/er/,ting zo n„te ihill ,[le electrial the rin closed 1,1 0(713 "G" Also. thi 

failur/rate /5.42 flult, tier t(K) route mile* Con ank he done •hen unit pinleellen i, 
Per >e,ir ,·ompari:x very fawurably with the provided ni iiI! three 0.25 PR inch 
accepled uver,ge fri,lure nf 6 fault, per 100 Lible,. th,1. C[i,uring cumplcte and in.tan- 
route mi]Ly per yew frn· 11 K V. i,nder- t:111•,ill• cleamee of a faull without inter 
Ar[,unid cables in Ore,1 Britain luntion af Kupply 
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ihe ..ind ... I. pro:eclion 'n 1 nit pr"te:li in i. al' i installed 11 :u:ie 

<indination. of courNe. i. the mmirrent 0 caw, 1 prn[¢ct ihe 11 K V :ahle .ind iran·.. 
ting of the I.D.M T. relay on OCR ··A" former pintly Thk coi,6.1 of {Icrall 
in Fig 2 #hi,h, „ 11,/e a typical case i, Tiali,Ji,v iii Lhe Cahe & the older 33/6 6 K V. 
100% currcm plug :ind 0.4 [inie mulliplier 4Llb 0,2h. 
hira C.T. raiioof 100,1 O C B. •'B" in /4 2 1,; fuled w•th rever,e 

Ah lar a, earth leakage prole/tion 14 K m- pawer proleduin unly. about which more 

cerned. the eurren[ :ind [inle 'elling' at will he gii{ Liter. 
O.C R '·A" are Nel hv /1„111 but in fact in all eax¢, on the Durhan Carporati„n 
c.in be a, tiohi in,; pi»Ible ·ince the/ are mm. ihe overcurrent relay current plug 
M affected hY ca/11 fail]1. heyorld the ] 4 i.elt,[1., :ire such ag W Min relay .peralion 
M.V A Iran/Imm M a primary current si'me 30% above [he 

CONGELLA 
PowER STATION , 

2/ - OCE 

-\- Links 
33,4 

2 
X 
A 

./. t 15 M. 

6· 6 K.4 MAJOR 
su BSTAT ION 

SWITCHING SUBSTATION 

25' 25'11 

=E 1 8 

L._ 

(ID»'- ·25•' 

Opan 

2 '·..6 1 ..6 
KIDSK TUNIFORMERS 66 KV/380• Av SNZE 300 KV.A 

Fig 2 
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1 PRESENT STAGE OF PROGRESS 

2 INTERMEDIATE STAGE F. R STREET LIGHTINGONLY ••™6up L••EhoEHa -scM™i•OT•.W• 

.. 

0 9 

. 

i 
3 FINAL STAGE FOR FULL RETICULATIO. 

.. 

. TUhS,D,Wn KOSK -- -1„0,•AR• 8¤ WOLIT OVEm«AD UNE - 

FIG Q SCMEMA-IC LAYOUTS OF eeoo VOLT SYSTEM 
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provide ccrlain klo#ks with a *upply. Thi, 111:1„hine: was capable of digging :i trench 
m necoary as thc high voitage cable 3 f[.deep by 1 2 inche, i.kle in 1,/rage sol] 
could not be laid ami,g che planned route lit the rate of 40 fl an hour ul a cog of 
in an £,rea which was ./ un/veli.ped JUgt over 6d. Per ft The I,rger machine m 

Gener.illy, conventional nielhwt, of eli able to excawite a dmilar #renell :11 the rate 

tr/al reticulati<in have heen employed, hm of 250 ft. an hour ./ approxim/[ely ihe 
at Lhe 6 imc time various ide.1. ind arrange sanie co/. Thi, ,M. hmw, waq in exag 
men:, have heen inrr„ducid millily with the {,f the -1 of ex//vating with Bantu ]/balli 
idea of allempling to red= cosi... In thi; whieh was again re:orted Ii. 11 is fe][ hoe 

respect the following poini may he of in· A/, that Mhould wages inerew xub.uin 
tere,t [ially. mahanjcal trenching will he•ome 

ceonomic und have 13 he rec•mvidered [t 
(a > 2/,ideignimid Cah/1.3 may be of hm „ mencion chai averalv 

The high village retivulalion wi!] h• a[ Cost of excavaling. laying cable and hack- 

6.600 vills but [ 1.0/) vi,][ cable k being filling Lhe Lrench in ihe To.•in.hiP . 3.- a 

insilled in anliciparion of a changeaver W. Thi, to figi,re. „f cour•e, does not Jncli,•le 
6 /91:,ge at a fuli,re dite Gelierdlly cahle rn'[i 

speaking ihe Ii] in the Tan.hip cont.uns 
a high percentage of cla, *14 5 and 1 con·.ider- 011,f ouner Ki„.4 i 

able ammunl of *hale 6 aka enu„unlered rhe tran,former kinsk, R utility hi L:k 
in an ,[tompt lo re,luce ihe c"st '/ trench build in# with corri,gated El,lie,to. roofs. tile 
digging. lwD nicehanic•I tronchung michines externi dimension. of he ki,•ks heing 14 
were iried out. The Nmaller of ihe,e iwo ft 6 ins. hy 9 fi. 6 en. and 10 R. high (Fig 

4 · 3 

1·Lg 3 
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3 Tran.former Kio•k) The huilding. are 5. r p „·1· c „mic fiums 
being con,tru(:ted with Ban LI labour under 
liurf>pean Domestic ,/he> <,f 

%uper,isi,)n •11 0 m of £280 each. elatr/Ll> have wi 

They >ct ken provide provided in (he adequate anommod'won 5/,ii,ly 1,„u„lig tor 
areas. The 300 KIA. Iran.former a j way ring type / a ·,en„e connection to 
be w./ i, III under cinjideration ./hough nialn panel and low village distrihmian 

boarm fo]· L. v·. afid •,rec[ hghting supties. underground cahle ,¢rvice• m generally 
favoured. and the ring are al pre.ent being /„vided main panels being manufaelured m 1.3 .hops and 

Ihe variou. Deparimen„ work,hops.·]he pancisarc iwiher public build in# 
8[ted widi ihree //reak 9/ches 3/ the i Ilic 110/e] Area, ill hostel buildlng, 
overall cost i. con.iderably les. than that of /0 being .„ppfied by a complclely „inder. 
the more th,/ 1>pe of /0,1 fill,/ */ oil grolmd ](>w vollage reliciliti••n #.te,n In 
immeid link' de'gnine Uns reticulution. it was nece.sary 

ki make cerlain ,»unwihin< regarding 
[c} 1..m· ir#mu l£'fir,luihi,1 ele/tric al Iiiad and diver.ity The H/,lel 

O rrheid Mmirn Area ci,n,Wib / 12 a/ 16 id bungalow 
type building. 100 K.V.A transfi,rer, in 

& abdy mentioned. arce[ 144 brick kak, have been *amgically placed 11,rought.ut the Wn,hip „ being supplied to ,upply huilding, „iniaining from approxi- ,(agic phuu overheud mal». UP W niate!> 3.[)00 beds. f-X, main .1,4 in L V 
Ihe pre•ent. ,upphe• of el/Mi/ity have Only feeder cahle, radiate fnim each kinsk 1 he 
been given w public and admini.tral,ve feedm are gn,ded. depending upor, vollage buildings bul I [he ,„1/nuon i, I ull, conditlon#. 1,1/nig 211/,r leng[Ii down to .06 
male]> fully retleulate ihe Townx}up wl,11 2 wi. in. 04 ·,4. in And 0225 .q in. with 
thie phal•c. fi.ur win „,crhead mains %>s· ·,IJ,gle 6.},a·•e +•)225 '·4. 3, service eable T- 
lem. the layoul of the Ireet light mairn ha% 08 10 the individual building, A ·,y,tern of 
been plairled wi,h illiN i,hi/1 in tew 

The u,ual di!],cullin r*per,r„crd in la> 
In!& out de overhead main™ are familiar li 
a!1 eilgaged in 'hM lype of wi•k 1·he Iri•· 
dency [0 de•,8 1.M,hil», Mh curid 
'treeta. /Luved w/,·r, and 2/u?ar iwd 

baundaric, prevail, wh ihe laU' re.ullant 
dmkulties. 

h 111' intere•[4 of ectilioniy. c·••miect/n 
between two line. cro,sing „ r„ad inter/e> 
tions with .played corner. i·. hemp made 
hY venical inid.Vian jumper. and in />talcd 
dis where thi> „ r,„t po».ible. an under- m gr„und ).wip cable ,> ued M e,inneel the 
two line• togelher 

Creo,oled wood pole, with uipper wn- 

durbir, m be,ne u.,ed thningheu, 30 ft. 
lk'|e% are gene:all> u.ed bur where Bround 
11:h been jilled far r<nad conhtruction I hai 

ten nece*y in eertatil ca·,6. 10 I'lan' 
a•le, at the Gint [,f the •ank and ,n <ircler 
4 mainwin adequate 'mund clearance. 35 

ft p2,[e, Ilave been empl,iyed. 
• Fig 4 1, a ph"m# / a [ypical r(i,id 

in kwaM/,hu Nh,iwing the type „f overhead 
lain' con.true'lol 
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looping from orle building the next k for 8/ L.V reliculation :11 4/ ho•tel irea, 

being /depted whereth. will mean a ging bili !1 1% the Intenlion to niake UNC of pl,Dlic 
in buth LE*,ur and cable In,ulated //hle•In a grealer or ie„er extent 

]11 i,rder 1 1 facll,tate Ji „ping, :1 1,0 „1 depending on ihe econ,imic a,pect / the„ 

type L»i irn,1 di1tribu1ion h,ix h# been uie. The new comirl„im current I.iling / 
de;igned /W 91 'he h,ix. which i. P|•Ntic in,111.11/ cable, Im ellininated a 

ni,unrd ouide the hilili ne hit, two con,- d],advantage over ille paper /,ulated 

r./ne.' Tlie di h upper companmen[ douNful lio•ever. whi·ther the .,in- 

1//·. rhe norni il dklriblition board for the u of plish. ing,lated cabe, 11 l}11% par 
building and L, 11!led wilh miniature circuit ticular lype '1' reliculat '111 will elfeci liut·11 
breaker, The I,wier compariment can be In Ihe w/4 of :i ming,iwing t„ d„ Iliel, c„I 
hired with R M twi. cable entry glunds of [he gland Aiting. Thi, iwiter 1, A being 
required. ind the loop ,1/]e Jollit „ made Investigaled and in :Iny everit. lhe mulg 111 

in [Ii' 'Kin'par,nion' TE,2 1,"' 1, cin Ililetely a.·tual labour with pla.lic cable, inay be a 

wea therprtiof. being fitled sith u .1,ding deciding fact,ir in their fa,our 
door which Lannet he inadvertenlly left in A further ,aving ir• ,:,ble „i•l. could 
the open pi,iti„,3 Other alvernage. „f the /.Nibly be effecied by ./.pling a multiple 
box are il. rugged cim•[rudilm illid wi- eurihing 4/= u.ing [he outer ..heuth and 
1 IMing pi,peria. The cable connection* armouring le, the fourth core in a concen· 

to the box 2/wn in Fig 5 1/d // teeli tric c.hle 
made 1,1 the lime of .king the ph,itogrnph (d i Sine,·r / 4/i,w £ r b, the prosent. /,per i[14,Ilated lead 
owered A armoured :.ihle. lia,e simple been wd iype of cal ir- street light 

brneket Alled w,111 2, pla•t,L· •, 1]bre gla„ 
reffector.mil i·i•nplele •i,1• :ill ii(lier Ill,ingh 
al a loml ci • •,f £2 5• e• i• •i,• i,i•lati• 
Lhniught= illd 1 iwn,hip IFig 6) The 
brneket' m fined w,lh :1 75 willt /1,/[tile'- 
1 lanip and mote,i :LI a heieht ,if 20 ft. 
above nud level 11 ha• not been found 
nece»>ary i,i provide wire 1!LI:ird' iver 1.,Inp' 
to prn,ce, ihent fri,ni sione /r iwing :,/ 
fron, experie,xe h h.•4 heen ft,und mal thl, 
lype ,)t' damage 4 m Mir. 51 11,„i-built up 
ar* 

0,h:r type, / greel lighli,1 •uch a, 

Au"re.eon[. yx!,unl 'I n.rcury vapour a. 
not /0 114]dered +uihible. n *Mly froin / co•t 
piAL N vii·w 13,]t It i p.-ble th:,1 one of 

. the• Hiure etklive t>Ii/ / ligh,ing will 

Fm 
. /rn,ili.* in the nail ....1 a Jaler 
dale 

St,eet lighi,iw in tho 1 i,/ndip 1, cin- 

[ri,Ired by Solar Dial Ip/· ele/(ri• 4/1/ng 
Quided imic witche, in.(alled M the main 
·.ul[Nal[(in·. A 4,)[1[racl:ir 1, energised bylhe 

'D m 
unie •wite·h whieh m turn enery,« 111· 'treet 
light circuib 'ever.i] ClrLUib. e•h pro- 
[ected wilh a nimiati,re or/1,1 brraker. 
radiate dul fruni each qippi> p••Int A m 
eade 1,/ni j u,ed to ener/f 1he icintac· 
lor. d[ each 11,1,1. irmer kiak. a[I comrol 
cquip,112,1, being inxtalled !11 The ·.Ili.tati.in. 

Fig ' ,ir kh'k. 
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1 

yi. 6 

le Inter¢4/Wirink• id Rewdemial BIMI, .ocke, 1/(.. inherwi,e *he u.e „i mulliwiv 
ad:,pror. and make,hm o,ime 1,•41. w 

1 he type of wiring aable for residences Mph/lder, inerea·.6 sub,eque•,i mai,„en· 111 Bantu T„wirihips i, generall, dictated h> ance 00+. and in any evemit. if the Banzi, 1 
le iondmon, encountered alid The nic»11, /0 be encourag/) 10 /:e elecical 
1 3 .ippli- keep „,sl a, 1„4· as po,/11,]e. //r :„„e·,. the 11„>per facilities niu# he prip,ded. example. with npen cciling•. cleal firing g The practiee of filling in,nial„re circuit w con„der/1 :16*able Awlng lt, 1»cible hre:iker, on distrihu[Ion hoill I» been 
interfurenee by the gcupant.. Blaik Lin- g„emily adopted as Ih„e have the adv:In duit E * conad /1 be un•uitable due iage ,f limi(rng d·it loadatg 1.1 a,id preven•- com..ion caused hy lili*„hed •all. Ine the i,Dertion of fencin, wire and linit· 
1>le·fahricated wiring harne·,qei have been pin, ag 'fuM 
tried „/ but iuh.equen! maint""lice difii· AE ae,len·1)16 in 1955. 1.265 how>es weie 
eu],le, have tended to preaude d,e uxe of wired uhinz gaIvani•ed ,£rewed canduit al 
[hk method .4, a regat of pas·t expener[Ce. No* of £21 per house, ihis bil„ a c.in- 

KE 
therefore. the palia of wiring in galvaniNed :raci price ruch hou. egins,sted of 2 he.1 

dit has been adopted I is al:o felt that rion,1 , kitchen and diningruum with inc I.d ilioun(lne b?.Th chould 1/1 be used /0 Tigh, r>er r.,am and two x.icke¢ ou[Ier;. A• e42 Ure like/v to barbour vermin. und kway,„hu. a bung,kiw, deteri•irite 1¥pe h,Ne[ building rapidtv with rough treatment with 16 living rooms providing a,xomnio· 
The layoul ,'f ihe wiring En,Illali<,n und dation for 12 sintle penan: and „implele 

the number of po,nx. pm/,ded. will of with ahll,tion and laundr¥ facilttim. i. / 
eoune. affect the co'. In IhiN re,pect. 11 D. prepent being wire under elinlract al an 
c, insidered e,Reni|aj ze priwide ·,1,11:113]e Overage clht of £ 1 10 per boildine The wir· 
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4 i* being carried aut in galvanised 
wewed ci•,iditit and 21 lighting points and 
8 w*ket initlel, are being pnivided per 
building 
•i,rion 

The publeni, hoth financial and tech· 
nical. ihat wre being encounlered in provid- 
ing eleciric·il .upplic, a[ kwaMashu are 
#M t„ 3]1 1 lectricity Supply Aulhori. 
lie• and alth,jugh ther, are Reveral 

approachi 11 ther matierN. 8 hoped [h/ 
$ paper will belve a liefli] p,•rpo€e in 
making available a genentl pature af the 
poi.ition at k"Mashu, 

The acwl melhad, / reticulatian arc 
genernlly leakine, conven,kinal, hui again 
11 i. hnped that the de.cription, of this 
a•pe•[ •,f tl•e electrification liave pri•ved d 
interN 4 thobe persons connerted with thls 
type of wilrk 

In canclul,in I would like to express my 
tharlk, 1,1 ihe Cil, Flectrical Fne,neer. Dur· 
han, f.,r having heen given the opronunity of 
preinling I hi• paper Lo the A.xocia[ ion. and 
ali.,i mv ihonk. ti, m, c,illeague. in The Dir. 
bw Electricity Depannient for their a,•is- 
tance in it,; preparati•m, 
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Annual Report of tlie Secretaries 

and Ar{·ounb• 

To the Prewdent :ind Menibe„ 0/ the A•o· nehburg f,ir N ho,pi,al,ly exlended lo (hose 
Ciallon. auending the C,invenit£on as well # for the 

aixi/ance rendered in /orin/tion therewith. 
Mr !>relident, /*#I. 

It give# me grea' plen·are to ··ubnill 1, It i, Indeed a pleasure to have the *ipper 
I >ou ihe Annual *por, of >our,41. unil> ./ reconling appreciation f,ir the 
Ciatm logether Kil tile Rever,ue and work of Ihe Pre,ident 121 recarding the prn- 
Expenditure Acceunl and Balunve %heet for pexal of Mr. Kane a. Predlent. C•unemor 
the financial year ended 2@th Februiry. Ro»Spencer referred 10 hi·. imt·:tanding 
1960. abilit> Ii, keep caln, and unrulned irrexpee 

[]ve „f problem• ant[ irritation. 11 i. thi, 
Obilm,71· quality wupled wilh dn ininithible .en,e,/ 

I deepl, regrel having I Cormally record humour and an ever willingne,4 li, do a Job 
the paN,ing of the hillaw:il Member. nol / 9'nrk that /intributed No largely in ihe 
previliu/y menti,ined iii d,e Annu:,1 Rep,in Nucee» of Ihe Johaminburs Conven,Jon £ 
They were referred 8. by the Pre•ident /1 1959 To Mr an,1 Mr• Kane I extend lhe 
the 13rd C,invention ,incere thank. a all 

Mr. E P Kle i'rjeinully of Dilrhan Ms a 
Mundation member i,[ the A#,ciamin and The fir·.t laper pre>ented al the Coilven- 
hrs, acled a, Secretary Treasurer in 1917 lion M "Nuelear Power" hy Mr A } 
Ilk a:,«iation with the A.M.EU. lited P/wel] Thi. paper intn.ducing as it did 
fir f/r fir·,1 Convcnii/n 15 the time Ji·:up.d,in al .1 

y¢UA 011 4 Niblect #hieh will in the mort or le• Mr Coulthard a f.irmer Menber of the di'tanl fulure he ,ine for ever inere:Ming A.K.clarion, al„. pu,ed ii#ay prinr to ihe conxideration and ·,tudy by ih// responsible 33rd Con.ention fir the pre/In Af 'Jeciricity 'uppliek wai 
unaninmu,ly mepied a. an out:tanding 7'hiny-ihird ron./Am Mrihution i„ lhe Proceeding• of the h„- 

5 33rd C,inv·ente,kn of the *:ciation ciation The remaining parer• were·'The 
M held m J}hanne.hurg fr/ni Tieday. Supply of Elearkity m Nallve Town,hin•" 
[2[h May. te rridav. 15th May. 1919 Dete h, Mr G Mav.on and "The Develormien, 
gale, Iere we],r,niell to the C.invention by of :i Method of Reticulation far the Johan- 
Ha W.ir,hip the Acting Mayor i,f Johan· nah,ire Townshln of Monwomerv Park•' hi 
nathurp. G,une,Ior A GL rshe!. Mr. W Barnard. B.Sk.(Fnel A.Mr.R F. 

The Con#enthm was formally opened h A.M IS A.UFF Mr Mason·, paper. 
Mr R. Gettliffe Prevident „f the Solilh ilealine a. ;t did with :in i.pect of the 
Afric:,n Jn#mule of Electra Eng•neerl and develonment of Underiakingx which k re 
a reoird jiNd 4 570 nenberi. delegates i·divine Danicular al[ention / the pre•ent 
renresenulives. Dfficiak. vluton and /dle, lime. arour.ed i preal deal of intere.1 and 
attended. a. a resul[ R was decided zhtit ihe pro 

On behalf i,f 'e Prebideot. Men,ber, of er;imme of the 14,b C,invemion Jhould in. 
the A.Riali.in und all othm who attended i·hide a 4vmno,ium devoted to the further 
Ihe 31/ Convention held / the Cranhrooke di€»jion of variou' aimis 'if F.leetricit' 
Holel. Inhanne,burg. it is my pleasure to Stionlv· m Nalive Tibin,hins Mr. Barnard'. 
'la. e In record ainrecial„ 1„ Hi, mrship naner evoked nwA Mformative discu,43„ 
the Mayor and City C unillon of Johan- Rn relic,[atilin probleni. 
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MemberC Forum maintained ii# u.„al Aflitiate Men'her, 

high /indard 1/ provided many mam The ** Crl]LibJe Co. CS.A ) 4 Pty.) 
d an oppur[unit> fur dig-u•sion an .1 wide Lid. 
variety of problem#. The W.1.11 rlectrk Co (C A ) Cht) 

Ltd. The Amve®on un•ninioudy accepted the 14.V Nederlandche bir:ili,in to Ifibelfubrieken. I Id. hokl the 34(h Onvention in African Durban. Lantps {Pty ) 1.[d 
1958/59 ]959/60 

Alen•benhip Coulicillor Weniher. I 12 120 
The ful|.mag new mniber. were elected Engineer Meniher·: 109 1 1 n 

during [he year emle,1 291h Fel,r ar>• 1960· Honoran Men,her. 13 12 
Coun/11]or Member• As,ociate Member, 3 30 

Port-Urb:in Ared. Ile.ilth Board As'ociate. 9 
Ly/nburg Municipaliti Technical Awiciate, 
.Still'untein Heakh Committee Affliate' R7 90 
Orknev He.t][h C,immittee I...: 1 orka,lad Municip/ity 
tlern).in[,• 'lim, irality The Income an• Expenanure Accouni iar 
flucerheim Muiucipallty the war under review and the Balan. e Shee[ 
k eal,ink Munk·ipality a.:11 Ihe Dth rchrimrv. 1960. which are 

submilled w w herewilli di) not T feel. 
F.]gineer •,ler,iher•· caJ] for i,ny paj,icular.oniment The exces, 

A Billimz[on of Eala {S[Litterheim} ineorne over Fxnen, mure of £ 2 [9, 1 J 
H A. Durr (re/-I i' liham, Area·• t·le·Mth Di'I un'ati 'f•el"r, v.hen it i' cond.lerefi 

Biiard ihal the Pred[lential chain hi, heen 1. iwitteil 

li. A Mcintyre (A„/ant Electrical off, heavier than normal printing and <10· 

Engineer. [ioner' chargch we incurred due Verceni:ing) in /ri 
R. K lixi.te (Oudt,Ii„„11) 1,1 the printing of the C,in.liturtk•1. "11 3 

1] G v.in Heerden re,ILIce, 1 pr,illt w.•• n•de on the L Heidelberg) Pheed 
P J. Bi,te: fA, i•tant Electrical Engineer. il»,Ii,eprincipallY u reduction iii adver 

R<bodepoort) •,61 . reK•1[tani upon 'arlou·4 tima•Rain.nlon• 
G R Beurd (Graham,town). I i[1 he noll thal [he .1//1/ullied 

E. de C. fund. il [he A·•oci•tion naw l'relarill. (AN.i,Ulli Flectrical u,tal 
£4.74117s I Eneinrer, K lerk,dorp) . 

H J. K<Tal/g A Rive,qd:,le) Me.0 K:ine and Downey continued 1. 
11 711[·.mer (Her,1/i,nug}. he men.her. of the Iinance Ci,mmillee dul 

Uig the ve.ir under revtew a•1 [ agam tlmi•k 
A•OCia": them ..incefely for [heir 0„1,1:knee 14 the 

M. J. Ro» (Brand for,) A. 3·lati.n in thi, capacits TIe „,ntinued 
B r Cirpenier 2/,Idelburg. Til) ·.upport of the advertl·.er; in the Prociedinp 
T H. Be*r{Vel,lery/orp). i. ackinwledged will} appreciation. 

J H Jorda:in 4/8 hure) Ge,ieral• 
G T. van W'>1: S,hornbee (1 ydenhurg) 
J. S. L:,chner (Lad>brand The Regional Ttranche, 01 the I. ARia. 
C. P. Laa. (Kenhardl) 6 in the EaKIern Cape alid Na(:,1 are 

£]eveli.ing and will :le... play an in,·rea<· 
Asiociate Meniber•: ingly 4//m /1/ n ne work of Ihe 

A B Comen. Chairman and Chief Line•n- AsM)cirin. 
eer. S,Authern Rhode,Ja Elecirici[y Manwhurg Eeteil this year a. hint for 
Ci>m mil'ion 1he Vid-year Exauti•e Meeling und an 

O R Petervin, 1)eputy Chief F.xectitive, be},al[ t>f all we convey [hunk, for the ht»- 
Federal Po-er B,iard of RhindeNia :ind Pitality extended on ilic oced,irn „f the 
Avialand. meetin• 
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between successive reclocum k about one Heathcock. and would indicate that about 

1/ond ti, illiow for de-1 nization lif the air 80% of al[ the 11 K V. A/liead [Lne fall•[h 

at le „,e of nahhover, burning away of fork experienced were of a iranNicmt nature and 

9 twigs etc.. fram 'he line befire re ener· were cleared succe,Kfullv by the auto-re- 

gi•ing. Closer'. 

These ailto-reclom also have the #an· The lesli also 81'0 thal the greatekt 
lage ilf auton•atical], mating for a full dngle cauk cif 11 K V tran•ient and penis 
cycle W nperation, pro.ided lack.out due• tent fault, on carliead line, w:Ls lightning. 
M mur the actual recinsing energy belll which IN ,urpri,Ing c,in,idering the lower 

oblained frnm the largecurrent xolenoids in igiker/unic level in Britain compared auh 

each pha.e. In the ·.maller current rallugh. [hat m Durban and d,Ktrict·. 1.0,ally. th¢ 

the ihermal limitatm, <,f thls ··ole•,W dic. nici.t tamuble.ome factor affeciing E H,2 

tate, the maxinium *hor[ (Ircull currer[[ thai /xerhead 1/b is bark. branche; and tr¢,4 

can be hu,Illed und /,6. m many eascs. being bkiwn ont,3 the line by wind. which ir 
preclude Whe ur€ / w auto-recloser of u very pre¥2]enti•ere. 
//icular ra[Ing m ,„au/nx where the fault Lighming K known b, accourn tur a •mall 

current 6 high perceinage / le failure• i,n [he Durhan 

The Durban Cortkirati,m h,ve ntlied Corporalion ·eten, al,haugh it k oflen dir· 

quite a decrea.e in omage, apparently hcull in ascertain dilring a .torm whether 
mainly due to the rapid elearlile of Lranw,11 |[Phini[12 ··urge, ilr vegetati„„ being hlo#n 

tal,lb before awlation become, ihermally onlo /le line aclially calhe Ihe trans]Ci 

daniaged „1· „,1 4 „tar, pa ned Iallk'. 

Jn Britain. the le.t, of These sume al,1,3- ]11 order 69 "all an au/ recloNer of the 

rcel.„e„ al 11 K.V bi the I E.A. over a lype alread) de,ci,hed. the fir,t step is lo 

1(mg peri,W under all the /inditions nne, adain Be maximum line load and the 

0 in [lia, ci,u,itr> and uhing urbon */1 

&/ide filled fue fur .seclionali,ing 
appdrelilly gave very grutifying alll[•. 

Re,ults ,·[ thc./ te,1, ,/Feared in azi 

e,tract fr<im Ihe Elecuical Review of 28th 

Seplember. 1956. by R. Malleti und N C. 

Sact,O-, 
U.G. 0,61, 

Auto- 
Rulcy. L ...,1 - 4 Th¢4426 

-si we,di=+a SUMTATIN ..f 
3 pha.e LI. 

/1 Fi: 6 

R,1,91¢ ph,- 
c.•4, 6.At 
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three-rha.e faum level £ 111¢ 4[art .ir the of the inialjer fuse for /,iw burning fit+ 
line which pigti:in w 1,1,1 be the li.gical gte .uid net greater than / tine, thc raling of 
fer Ihe recloser the wa]Ier f u.e far fu., burning fll.24 

In c<iniputing the fault eurrent a[ thi' The chedule of Ma lihed by Ihe Durban 
point. 111, impedance 01 the re,ki·.er trip (/rparation 6 the V EMA preferred ,61· 
coil mu* he incluited :Ind / ilie 61/11 level dard lexcepl w le 57 und RA we,) u. 

exceeds [he raling Lit the IMrock»ser. ihe lated kefore. which galidards appeal w 

later can Ile rep,Mitione,1 furlher:/ing the have hean :idi.pled b> tert,lin Brit„Ii .[u,nu- 
hne if the fall 01• of fulm level ix,unicient facauren (i e thhi•e whi,I let/8 -uld be 

The acceptable line being fed fri,ni Ilie .luu, reeli.5 w lh¢ Durbin Corporation ) 
is [hen ilivitle<t up inli) i.ecti,11. a a ·.h, The iwn in nex[ problenx #lich fuced th, Dur- 

86 bim Corthiraii,in wit[• aul:i-Te k'im 4,4 '4. 

make them co- ordillate wilb the 
A sub.•tation set of lue Call he in„rted half wav 

along a prt•te©lion. king]Ine and all .puh of any length 
should alwl» t fu=] rit :he /e-off poinA We f„,ind th,1. when •ing 1/MT over- 
a' •hoIn current and/or earth 1.·.ikage 31 8 ,ub. 

•tati'ri. f'ii| L' 
ihese ··line fuse.'· .Ii: ult[ he of the *LI'l ]•rlitlary current All #Il 

of thel[)Ml Jaw mercurrent relay, the time b„rni„g tvpe *he rat•ng·. heang dete, muhiplier Quing h.1 lu 112 .Lifilcien[ 0 
mined from mbles supplie,1 5,· ihe in,•ken 

cover the :umulative 01 Lhe aut„.redl, 'ripping [inie for ,·r, it u will N found from oinipleic /wie zif [he :1,1,1- reck».er taken these table·. rh n a fu.e of :, particular rat. for oeral failll eurr:]]b „p io the n,uxi- ing wit| i 3 irdili J le *11 all 11'11,1.reck™er of 
glum pos,INC. ie for a faul[ ju• hey.ind 

a parlicular r.illng. be'ween .v' curren[ the .11/i) recliser Th]. 8 
lini[[. AM,Lty ELS the /vind the Upper CLilrinl lin•it. Ilie tim. irrel Lharukler™t' curve 
& mei. (or the heiL# Ihe lint delayed trip p„r· standard I D.M T 1/ll relay and .luto- re tkin / the aulo- re•|i.•er cycle izle:/lied 

clorr are not the Nanie -1 he (wi, c,ir.e, for and below the Jower current I M. the aum. 
rech any parilcular 04/ are 

he r w,11 „/ 1 p le re th e f ·.111)(rimpoid "11 
u ll c H le i „ 1, •c k · 

graph paper 90 th.lt al all pi tN the /11"c· 
m wiehoul hek,Wing the f,]Me Thu.. cor· teri / i. .t' The .wh,latll.11 linitectienlie, above rcel co-ordination 01 fu,£, with an auto-re thal of the auto-recliher In this way, 5,alix- chixer i,f <1 /"ic,11:ir raling will he a•I,U[0d f„inri time mui,Wplier ./16// for the *ub· 
providing de maximum Ihree ph.3,0 f.1,11 

t[/on 1 D M.'r avercurr¢m and earth eurrent bir a fault iuht he>ond [he f" arlit feakage relay• an be oh[:aine•i. N•, allow· the nlininlum earth ful,1, curren[ al ille mil ance k m *de for partia| re.eiting i.f Ihe 
of 'he parli.1114' fu, prolected line 'eclion, induum dkes of [he I.DMT hi)th he protection within rhe E-tirrent [imb a, given duri[,2 ihe ain,i-rec].im dahm between 

In (he example g/en in [10 6, il will be Mucce•,ive al,Lo.re.·1„sure. while a fault i, 
noticel thal there are tiw' get• of fus 'In 
ck. in the Jinc. If the ihree ph:„e fault In order 1/ deman.[rate the. currem Gir a perf„rnianee faull Il]/ hey,in] 16.e:crind „f ilic,0 auti,-reckher, 2, 11 KV „11 rhe 
4/ 01 fuse# E 1101 1,10 hiph :uid there i, Dui h/,i ('orporal [1 %34/ni. statikwe• were unic,ent differ/M in the nitinp or the tw,3 •Itined flir twi, ingliatim, one ut Rew a of fuses. 11)ey will .N)-orilinate w,·rth ime Gentiarly // Ih,· , [her I B,illia'; Hill. Ai 
another, i e the .mailer fuqe in (he more Now Germany. We three phax 50 A. auto- remole , /1 kin w il l bkiw w Fih 1/ 91 :,/1760 1, • rakiser. Re ir inxtal],1,1, about 26(h rhe f u.e nearer the •ource. January, il©. ha' haa a total of 75lrip 

Regriting w.ordinatinn between EH T i.perathin# 0/ all thre: phaies lir lili 4(11 
fu* of different ralings, a nile :15 given in January. 1 9/1. The.e were cau,ed by three 
• pullicalinn i.f ;in, Amerled„ fal·;c rn.inu- lierni:inent ful]11. which clirractly cau>ed the· 
facturer. Itale. Thal co-ordination an be Irropriate fue Iii hlow 1nd 36 iran.ien[ 
.,chiev/ with ailjacen[ NEMA preferred Mulli, 31 '/ whih were flear& co•reclly, 
standard de. il the prildiv¢ fOUIL CUr. KUpp]> hemg n«tored Iithoul fue being 
rent a nill gre/!er Ihan 241 Ii,m/. the rating blown. In Ihi· ca,e of he· trun#ienx f.,Ult. 
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fU/% Were blown beforc the 11134 4Ulik trip line. 11:1•e givel] u. of ,he Durban Carpora. 
operalim /f [he recla,er lie <,f [he,/ in- M a problem 6 which there .eem. no 

u,]·rec[ oper/,a wa• dlls w wri•ng stted I)[u'll al pre'ent 
fl]•e. un/Er wa• due lo ex/kive fault cur· Thix .Indill n >ornetinne, :„i.:. when 
m during </normal mitching ,ondiric/h e,irdl we, i whilll are ilt,arly :Alw:iyx UMed 
al the ··ub»/al],I and [lie cau'a of ihree wilh [.Il T 0,•erheall ImeN) are .Lole:i lind 
were unkign ha, 81,0 ,•ccurr,Ni at E 11 T v,i](age. and 

Therefore. if 11„ auta·recln/r had not n K V when i in„ plla•e in :he i,verhead 
been *talled. Ihere wi,uld have b= 39 11· h has pamed /1 an in•ilator, 1110 load Kide 
terruptlm Ir ihe entire nverhead line i.f the parted line falling to gruu,1,1 1.nly. 
in·.lead <4 on)v Ihrce In/errupti,m [.i abo/ However. 1 ha,e r•, tl, ilibt 1 hal i n the full hdlf this circilit alany one lime: aremark- n of tinne. li•preblem „Ul be .1,1,ed by able improvemen[ 11, cominimy 1 an an- ihe ilie of Inin'.i•lor Kir magnellc· ampliher lial scrwee ftir a capital outlay of al",1 10, niagnify and detect prine earth fault 
£500. elirrenl•afonlyufewamm 

In [he cak of the 3 pha.e :3,10 recloser 0. of ihe diflkullic· in uccuralely deter inqalled a, Aal Hill. th: recT' I *ll 
mining the inei,1/1/ and FIble Lule of 

Muttel...... time fault, In the rhirlian C,ir,kialle[, 4>4 
Fr,ini ZI/ March, 1998 t„ 1 1/ December. tem 1% The lack of :uitable in.1, unient.i(ion 

1/9. ie u lier,i' 0/ 22 .1'uithi. there lire of the rec•irding 'lie ./1,1.led ti, 11]e 1,1]e. 
3 per,111,1,5 faull, which caused [u» ki 
bk,w A 

corrcetlv. and appr„/mately 111 "y Nucce'•ful faull rriorm·r lit 
reas.inable 

tansient co•.1. kniw.,1 a. a ··Perturbo. faul,q, where fu« were quile eor- graph" 1, tin [he n™,rket blit m for has not rectly net bl-n The cau.e of one incorred 
been used hv [he Durhan (,peralick,3 i, unknfiwn. Corpiralion. 

t nf'*nutety tle mil i.f Th„ transient in„rument •lilli .,voi•1. Ihe u. ,/ 

fai,21+ ax ree,irded is <in]• 1,p,mixi,11/e .ince cumberiume imi,logrni}hk prniem, a 

the i,umber ar recorded aul,-reclt.Ner # •it a curren[ i,pernied lien lar e// 03' 
oper.1 

t]- Inellide, manual operall.ln• for iltch- the three pha•, re-ding trace·, 6/1,u- 

Ing purpow. Prior i le Iniallalm of thi, »ly m an Inked drum Tlil. rec/rd i con. 

aulo.recloser, 6 merhead line tinuouslv era.•ed after uch revi,luti,in of wa> lini 
tected with an aut„.ree I.11]4 0/B .Iated the drum „) thal under ni, taul[ condition,. 
in Hillerc,[ sub,tati<in. Thub it i, dillic/1 11. reci,rding chart k 11·.ed Howe,jer. when 

" 8 s.,e" the impraven,ent in thi, parl!:ular a faull i .·ira. A clirren[ . plenoid lemov„ 

ease the era.er und engage· die re, 1 litig drui,i 
d [he paper char[ f,ir veral >eclind• 

Arklri fri,In p,•le Inounied .ilito-ree]0•er% after ihe incepti,in ·.f faull Thus irace, for 
for overh/,1 1,[le• the Durhn C orporatic'n three rha./, are iditained •:ining a *ee#ind 
uie.4 ree]4*OCH ' '11 •L,h•taliOI•% at er liwo hefore ihe ..currerie of the fault. f H l ane 33 K P. 1 . he DIFIN]o[, iii the·e indicating how it #pread 10 ,•her pha.e, 
case, inn.i+ il ihe L lial IDMT Mer- and tho nagnitude of faul[ dirrent in each 
curren, and earth leak•ge r:·lan and aut€,- pha..e all up m ami heyi,n,1 111, lirne of 
reckibing 1, accon,Imed by a heavv •prit,0 clearance/lhe fuult. 
Charged tv u nilill•r. In une •ir tw" ca€e•. 

re·.[Obing „ effecied vidl u d c. 3.01/noid :up- B„,bur 7 ,„e' P, i , rn. W 
FIled fr"nl a xclenlunl rectifier Ho•ever· 

At pre·ent. the Durher Coreration hir 
tripping i' relativel> A and maI,y only olle Nwal],iti,1,1 Of tin% %0rl in 0 Irans<ent Per. faull. devel<,r [0[0 perri,unent tion amd ihal h On ihe B K V fau|,4 bu.har, in by ,hallerir¥ in•ulatitin (r Mirning 

Alice S[reci ./hilalion 
away conductor.. 

Ther¢ The a .ingle ·et •.f bu,bar. r. •plil Into ina ler / elirtli fui It :·,irren[, [har are 
* |ight 10 01,crate either IDMT earth M •eet n. by a bu.-*10./ breaker. 

|dkage pratection at tlie .ub.lai,i•n 411 the Curre,14 are iummaled for :ill breaker, 
aull.-rectwr fue/4 „n FHT .*rhead en e.kh of [he [wi) Ell„nx & the hu.h[Ir,. 
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the iurrent ii] Ilie bil# .ecti•in breaker only 1 hu. in order ki pr,irect tran.furmers. 
being conirmin 11 both winnialion /reu/ Cle.. •luil, reach a con,tiuil vable of break- 

If a bihhar fui,11 i,curs in orle *tion. iln down voltage :ifter ahout 3 micro-Nee , the 

nul ilf balance uirrent i. 9/ un in the hum- valve type :trrevier ar girge diverler con,i,1 
in:,lion .ircuit a n Ihat ation. trippim, a]I Jng of 10[zilly enclo€c[ midti,tyle q,ark gaph 
breikeR a,•iciated with thai ule inclu:ling and non linear re„Mor hax priwed m he 
the bu.· wh breaker. mlist Qui,factory, reathing .1 q•ady break- 

and in addm,ion. down valve in *. i. Tripping i. in,lamaneous kio Nee 

ihe condenser sclion, in 111¢ bu,har in,ula- Thi. enable. a much higher,p ming to M are connected Ii, .cihili•e le:ikage init[· 
he o.ed w [tholit d unger „l unne:evar, .par k eaton, whi:h g we an alarm only. lf] the even[ 

of Jow current leakae: over. :he n n-linear res„,cr ha,ing a luf- 
licientl¥ high re.i,wilee [o nlinglli•11 the 

pnwer follow through are £ ihe gap. 

•ICLIE 
CliT' 

Corron, I kin S> 'tem and A, far .. [he ,)ve, 111 d lines themsolve, 
mint ti[Ii¢] el«lrIC:11»letilk „1%„/h Aftica. arc cancertied, the only Direte,-,3.,1 :I/N 
th: m Jolit> & tiverhelid line mulation dire.·1 416 and lien ont, partial prote. 
hreakdowns & 1,3 overvi>Ilage are Eat]:ed tion M tocon Irui the lirie idth n high earih 
by lighin.Hy charpng Ille ove,head conduc· Wire Cilineeled [a an earsh mat AT er,unter 

w. ei[her by direct /riking .„ in ihe poise at each pole .ir t,iwer. The arth wire, 
44 'f :90. the hteep m.netic flux it hieN er,„i,41, above the con,j•]cti,r, act, i 

.avep„„6, t,rigin-:tuxy lairn the ti¥¥ .irloke an "umb,ella·' iner:epting the .broke ln- 

current of a ne,tr Ila,h cumne Ihe averhedd •ulliciently In• lower •ir pi,Je Moli]E re. 

conduclors over a di.[ance of ni,iny bin· tanie ,{efent, the oblect of Ihe whole *cheme 
.di I yardN .ince khe ,„ ike current w:,ukl •.e, up ./A· 

Th' .ient vi,]tage hetween earth and the metal- calks #leer Milee // cilrre,it *cirk „f [he iop of th, ri,le to Adhh over 10 SUrge. [(1 traVO| illim the line until a di.· 
contilluitv the or /£4 ch,]nge in Mirge inipe line 
danE ix ciperienced. Auch 3, a tran,former. /invever. ihk *clicme :,1/ne. when er 
The qurge imped.me of a [raa.former kind- atly execllled. 1, n<, pr•tectina again,t 
ing. mirtieular!> the JIV windine i, high. induce,I w/. Ir/m nnrbp lightning 
re.ulting in ne:irly all the •urge wiltage ,Lrukes. ·11,# pr•iblem cul be partially 
appeaing aer» ihe firil few turn# of ille kolved (Br ,;Bluge. ur lo ·about 22 K.V. by 
winding. „aidng [he .0 called · high impul.e 

Rod type i.park g./9 are i,ften taed to line. the f,]le. and cm arms / which COn- 

pr,4/l Man,formen {and ,/her electrical 8 „f „d / wi,od with no ele,lrical h,/id 
appira„,0. inimi,al e?(tern,|Ip „cria. 11,/ ing hel•ecn ingulator clampy an,1 pini The 
H V hiting, hur ,/e n„t entirely NatihfuL·- 6/h wire i. /nmled c,imple,/1, alid /11 

lor• heon»e apart Tri,11) 6#vitabk po./ //. litated. wa or wmaill a hm, gap 
follow·through arc. 11,8 hreakdo.in char.te acri•• ihk in,ulator Thelethre "ly near 
Lerisj : re differem from thie of n:her /ri.ke. id high inten/v woilld cause fli„!,- 
form.4 of in'ulation Nuch . 1.1. p:VEr of cier enher between con.lucler' 03 froni 

porielail cil/dlicti)/ 1.1 earth dmit the ref•gll, i I (lie 

Gendly. pole. d 9,0, 111™ a high initial 
vahle of breakdown v h ee which W Thi• la[[er IM of oilistructi,in Ims mit 
reM[ivel, dowN with time 11+ niear, il.it heen genera11> ado„it, l by the. Durkin (»I 
in "r'ler 10 13/4/2 equirment :i/„11/ very por/lion heaux „f itte d·unge• il fall 
hteep wavefrilt. { iay I mic 'i-•ec to w. ve b remaining abve in rel:,ININ deine g.·/ cre,t) le rod gap win,1,1 h:iV¢ 1,7 be xe! $0 ropulated area. with Ihe Ilierent!> Jo 
w.,11 ta prtiteci the riece '/ alip:Mit. con· ¢:Ard fauX, L nifenly obtamed in the ibsen 9 
(en,ed. lin,I billy duration voltage .urga of lit carth wirei Al.,i th, wile<pread uge 
rel.,1//1, ini:,Fi niagn/ude #„uld operale made <lf the unle /'1- I wry E H T. and 
*e Rap un-e•·arily. L.T. :Prcull. •. Iequired in suburb,01 arn• 
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WOUM pre,·]„de the Ami.,ion / 1 61/h One fairly p••pular ft•rnl is iml,edanec pri,- 
lire. tection uking beam reta,s. 

tiowever. fron, Nll a:c.ninl., Ihe high 
impul./ linc ha• been *0*m[U/ly u*ed 11 Reani nu,unted on jewel beiring• A 

other xuipply outhorilie, in cural wea, on operated hy u current „ilermid energixed 
acc.,unt „f cheapness and relative yarity of tri.m ihe line / T ·, and i, resirained by u 

diral ligh wing grok e, to the conductors w/y Imii,1 energi«{ /* Ul 
On a 33 K.V line. horn gam uer·o• each tran,former, When Ihe ratio of the 

mlat,ir string would di•cliurge ege, line vollage to line current drap. below 

safely and an aut„rechi,ing O.CA. when • c erlain value a. predetermined by thecur- 
uxed zo feed Ihe line, would regtore the ent .citing. i' 11,8 rel iy, the beani 'in' and 
supply after de-Lin,zut,Lin of the puver [,11- cumple*the breaker [rip cireilit Thu, it 

Ii,w Un,lugli un / die gap On ]1 KV, 1 he xen 111 4 the re].ly ·.ena [he impe. 
und lower. with the u'e of Din inGula[ors on dance „f ehe line from [he breaker pos][ion 
Nhich #park // cannol convenienth be fit- M Il]/ poinn of mult One of (he'e elemen" 
1/1. it is a nnitter of china whether the 1, 4Ltuated in euch phase aIld is adjuf·ted to 
In,ulabir fail, froln puncture or cracking hv irip in•antane,>u•Iv· for ph/Ne faults occur- 
heat in (he eve,# of nash Mel· ing over a d{,/ance of up [0 809 of thelma 

Kalve lype arregerq are e„entil / all ler,glh 1,3 the liext xubialion. 1 his i. termed 

r,)1]Its D[ [•,TI[iecti:]0 between underground the"reach'/de r¢]av 

cable, und i,verhead line., ihe breakdown 
char:icteri.tic of m underground cable heing As a back ilp, a •imil,ir hui lime delayed 

in each ph:„c tinnlar to that "f ot transf•iriner far rela Y element i, siiuated to 
steep reach aly.U, 12094 af the line length. thal 

volline wave.fn/tr. 
i. beyond the next *uhstation in The line. 

Mire'elleme<,{t. hirm, 91 Orerhead I.int 1 .iwlly. a •ecand 'el of hack up element. 
0 kger (inie deldy i, fitled zo ruch to 

Te ce clude 1118 paper, I wal]Id like to :tbout 1 50% of iheline leng,h 
W ver> briefly with /,ine more advanced 
fi.rn,5 of higli voltage trin.m[14(10 hne pro- Thux ihe whole rehy has a 3 *p charac- 
teilit•11 . which T hi,ve had experince ieri,licas,hewn in Fig.7. 
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<)ne develo•nient which •ill ]mv0 veuy a. f r fetched .md faliciful bui J pre'ler to 
fur reaching +0.·/1 Lan<e4/ence, i. the believe Iliat it i, irie•ilable prne,m 
e,lablkhment of ; in,nill,/ h.]th hi,u.e. in Opportunl[Je. f. *flue,king Ihe pattein 
Mke i,4,5,//. /n,ijar Ii. 11 3•e which 01 devel,/„ent :,f native pe/le f,1 2,„d 
haw wi·ted for m.ank yean in the clile• of ex„[ in Ihi, :wrk and mt k pella/ parlie„· 
Europe. Here na,ive, will le .i}]e m nhr.,In 1/ rly gralifying I, thi Ne Loneorned willi elep 
lim h.,th, wi,h .imp and Ii,wel.. 1/ 111„41 i, 1ricir> .urply [hat the p,i„ibihiy „f ven 
churge*. This may he .41),idered b>' 43,1/ (ing,ler:ihle linid building r. 81:0 pre.en[ 
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The Electrical Reticulation of 

kwa Madiu Bantu Township, Durban 
By D. R. Hill 

bln*iut•un Bant, villiye */3. for t.,mil> hou•ing and 
The problem af de«ing an eeD„omic will conham approximately 11.(* dellinp 

r:licul.ltlon 1.•r [imiu T,iwish /, i. one that whilst <he remaining area will he developed 
i, aing>ming now Municipal Supply m l],e „/tage 11 ,/e] system aild rn,vide 
Aul„Title, iii the wunlly Ic·day ][ i. for fproxl,nately ]7,0*)0 has The kill 
gener.4 re.... thai elearicitv m the ...ite ..Ifulkin of the lownlip 1, .li· 
h. me pla>% u con„derahle pal·i in improvine n]Mied .11 approxiliiately 11)0,0]OD penoii, 
ihe jocia] life of : commurity. and fram 
experience ,]reaily eained, i[ i, evident,hal limince 
thk i• parlicularl) true in respect of Bantu 
Town•hiph Thi• ///. 1,>wever. r, nix In , iminhin with [her >imilar xcheines. 

priman!> ihe ""corn & rhe ciwineer but lile c.'pilat ct,t of the ele'kied] rell' ul:ilion 
/ the,arne time, c „· iperation he,weer, 1,11 ul kwaMINhu, 1• te,ng fincinced from Nat,ic 
p:"011. inwilved 11 <11 recti,ig :i:·livi i¢' re[:it· Serv,(·e' I.evy acic (,0,errinkent Hou'ing 
ing to nalive •'im.•unilie• ix '•sent a| in Fund; diert I. 1],e :/pi,val of Ihi MIni . 
'irder lh,it the h" re,1111: can he chiained ler for Bantu A'trnini'r:pilon and Develop- 
from al[ :lailable resource' 

Several pap:r' h ive miw been wri[ten lin The Anancial .irrangement·> are :10 ful- 
6 ./iCI if reii.Litiling Bantu lown•h/s ]OW#: 
ard [he:xe logether with ·.1]hxeque,/ dkus- 1 0.1 / ac•el ./. exi€[Lng Cill 
.ion, appear 1„ have :overed the MUI*Ct Main• k) the Scheme to bc linanced as 
fairly thoroughlv 1 f:el th:i, thie paper. a grall frill N.'livc Service' 1.evy 
have al made a,ery ialuable con,ribudon Fund, 
M the .„,ircex / Wormation now available 
for the eui.lance i,f hoth pre:enl and fAire 2 '·i».1 i,f major di'tribulion :49[en, 10 
eneinee. ervaired m lh,• p.irti.whir [ype •)f provide fi'r even[ual fult ret"]ation 
i,ork and. ./hough [hk paper / ri. ba blk con- a le ,chenie includiny demos,ic i.up. 
cain. little Uhal k no! alreadv thin,Blhir t<i 1,1, m bo -nced a. a gram fram 
2.>st <,f u.. i ho,/ 211:/ it will *rve the pur- Nalive Seni,e. Lay Funds. 
p.'Ne i,f again focu'*Ing alle[1 L]Lin '311 tile 3 C" i't greel ligh,ing 11 village imilE. pri.blem. involved and at the xnme time A rudin,enlary forni <,f „rec[ lighting avallable ti tho.e intere•ted. the mehod, d iighl, spaced 3(l ft atian in employed am] mperience. gained at kwa. every Keex,nd ri,ad i<. be hn:ince,! ah 
Machu. a grant frim lative Scri/:s Levy 

At tip. /age. I milild like 10 /1,/ a fen Funds and the additional cost of ,up. 
u*:,| detaik in order / presen[ a plomen[ing th: "01 lighting #'Imi 
general picture of k.,Ma,hu Ban,u 'rown. . provide light. 150 It :Iran in all 
4 and l],e eleark:,1 work inbolved in r ud.. 1, he lii ,],Led tri,n• G,ivern- 
reiic,ila,ing the Tin-hjp. men,11„u• ng rund. 

Thu -Tkiwn•hip which I. stimled 8 inile, 4. Co,2 of retieu]Kion In Elostel Area 
nerlli of the ce„(re id Durban. caer: an The I•,w [en•ion relk,il,itiiin induding 
i,ren af 3.(](M) aue• and will te divided into met ligh,ing =1 [he internal wirilig 
le neighh. trrhe:d unit' Of *"e JO ""}, „f the hi·.ie] building. he 6„:ince,1 

haurhoad unit., 9 will N m the form of froim Government 11,11,1/g F 'Ind# 
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Thi. impedance relay k alo nt,de direc- ihe pri,ic.ted line but if the pul.es overlap 
tional .0 that tripping will not o.cur for a by mdre th:in abou[ 30 as in Fig. 8 bl. 
fau]1 <in the hu,har,ide N [he line breakcr iripping i,cur. in•antl, ai holh ends indi- 
vilien w·Ii line k oilher IMM lif :i ring feed caling a f,uill in the pratected line xectkin. 
or a tie line hee¥:en power '.lati"Ii'. 1 have ,een 112 K V initallalion, of ihi. 

A more reftned ver.ion / [hi, pror/Lion type c inibined v.,(h high >peed :luto reclo, 
is thal which ux. :,dmitiance or ··mho ins .il b,ith en,11 u,ing breakers capable of 

relays. i.im>Ning & induction cupx oper=1 cle:iring • [ault m IN,ut 4 Ly,les The dead 
by a certain preditermined rati-f line iur· i,me· :i[ the,e •ingle >haL aut,1 recliher. 14 

rent ti, line ioltage. Thehe clements are in- ab,lul 20 cycle,. this apparently heing quite 
herenlly direerii,nal. and orcrale m,#st read- 4,11„ient far are de·innialion at thi. 1011• 
ily or reach forthest. fer fault, of a pre- age. rhe mult „ a faintly di>cer,luble dip 
<Ictermined /,wer factor. The,wiwer f:wr in ./.p!. for a iran.'Leil line fault 
wing .)f thic re].iy would naturntly be rhe 
same 2, ilie line power tacior Thi, relay Chal / Siep' Prmeaic,in 
A h,> a 3 step i:haracterixtic ·.imilar to 

hof 'he impedancercla>•. 
This i used on the lines between im %>·s- When di. f,m of primtion i. iniallefi tem',ir ™iwer stationh 

al hoth end• of ihe line u.ed A a rine feed 

<)r lie. an<] ihe retays zidjusled I, i.per,lic for The object is m .1 m .wing between the 
fau]!, within [he line lengl, in.(an[.ine,11 M xtal i,# 1. reach a i:erlair, i)red cter- 
tripping Aver 10(}% of the line i unit pro mined ing,11 ir cli'pla'ement before tripping 
te,tion of the line can he abtaire,L pr-kled ihe break/r in ihe 1ie line Thu, cormection 

a pilili' rrier link I../ up hetween thet•o i.4 nmintained h.ween t. ./. I.kin' up 
relay Forilling,11 1110 Ind,nf 11,0 line. Thi, 1, thepoint ,)t· norecoveryor "i,ut <,Nep, 
cauNe• tripping to occur i.,mullaner,i•gly al atter which it i, pi•intle• I, re,aili connec· 

both ends. only / ho,h re|ay. have operated tkin. 
and 14[,xkq tripping at bigh elki. in the e•ent 

Thi• 4 achieved hY [w 0 .imilar non·diree- of only one reta, operalint. wth,ch latter cir 
cum>tanceq would indic.ile .i faull e,Nern:,1 tion/·mho·· rela) e]•ment. ,[milar t,) those 

already destribed. .= set very light!>. ic 
10 1 he "9"111 line 

Mil-up h•r •rnal] c,irren,/vali:,gc ratio and 
An„ther f,irm „f lir,>reeli.in which pri,· ihe oilier 1 wrip the breaker after a wmal] 

vide, uniz :civerage and in·.lintane,iu. trip- time dela> for a turren[/voltage ratio cDr· 

ping f,/ an overhead line i, 'Lph:ixe com- re,p.inding [0 ihe tritical pha.e .ingle dig- 

paris„n" proteclkin. N -Ki« of high platr•ic lieiween lile Iwi, sh,[inns, after 

frequency imnsmiller• and receivers ,bted •hich there i, ki„ of synchron,im. 
at each end of the line. the transmitien 1 lowever, if a line fault occurs of Num- 
hein, starred he a re y which ,),ienite, for 

cient admitt,Ince . pick up the lei sen'i 
ce'B .alue. of negalke or ,;i .quence live imih,3 /en,ent use,1 f,ir iniliaring current in the tine. rron, the tril» end. 0 

ping. the more <en//m mho element pki pulses per Ed of high ffiency (ahoi' 
200 ur 'imultang.'ly and hhicks iripping KC) are tranirnitted. c,irre<p,inding /0 

before the delay lime of the iripping ele. 
the poritive half cyclic of <peci·,1]9 ,um. 

ment g 
nuted line up 

curremL 

Thexe pule are then con•pared at both The •winging condition grts relaU,ely 
elid. In Wer,Lical tern,in,11 equipmelit with .hmly. picking up the mare lendtive mho 

himilar pu]4eh tran,miiled frtim the „ther element in advance of the other mho ele· 

end, e,irresplinding to the negatix half ment. in,tking the Ing hlocking feature in. 

cycle• of •imilarly gimmated line current / Tera tive 
ma• end. [n concluskul. 1 would like to thank the 

if ihe pulse .uninialion is 68 dwan in City Electrical E.ngineer and the City Coun. 
Fig Ata), no Iripping lake•, places 2/ either iII of Durban f,ir the privilege er presenting 
end of Ille line indica,Ing :1 61111 external 10 6 paper. 
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