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1. ABSmDT. 

1-1. !&9sts of "Cha.ff" as a. radar countermeasure 
were made at the Naval Research Laboratory Chesapeake Bq Station on 
7 and 9 April 1943. The material (11 Ohaf't") wa.s prepared at· Badie 
Research Laboratories, Harvard. Univert:ii ty, Cambridge, Hass,, and 
tests were me.de using the re.dar and other facilities of the NRL Ches
apeake Bay Station, under the general direction of personnel from 
Ba.dio Research Laboratories. St~ong echo signals ~ere observed from 
quqntities of 11 0haff11 varying from 500 to 2,000 strips, of lencth 
resonant at the radar operating frequency. A record was ma.de of the 
radar operators• observations, alld motion pictures were te.ken of the 
echo signals. 

2. INTBODUCTION. 

. · 2-1, The tests uere requested in a letter of Aprill, 
1gl;.3, S-67, Serial lmL-00173, from lUU.-lhl.Shi:ps Liaison Officer to 
Director, ~raL, asking that the tests be carried out at the lraL Ches
apeake l3e.Y Annex. The tests uere authorized under BuShips letter 
S-SG7-5(92o-2) Serial ;tYt37 of December 2G, 194,2. 

2-2, The Radio Research Laboratories representatives 
present during the tests, and the Naval .Research Laboratory personnel 
1n charge of the various phases of the tests '7ere as follows: 

Dr. F.L. i1hipple BBL 
Mr. w. iT. Farley 
Ena. R.E. Lyon, USNR 
Major A.O. l')oqe 

Mr. M. Xatzin NRL 
Mr, L,V, Blake 
Mr. J.·}. Green 
Mr. L. H. Sma.us · 

2-3. The object of the tests was to determine the 
strenr:;th of echo obtainable from various quenti ties of n Chaff11

, at 
ra.dar frequencies nee.r the resoaant frequency of the strips and o.lso 
a.t radar frequencies considerably above and below this reso~t 
frequency. It was also desired to study various methods of packag
in~ the strips for ejection from the plane. 

2-4. Motion pictures (16 mm.) r,ere taken of the 
echo aignals on the radar indicator screens, and a copy of the film 
bas been sent to Ba.dio Reaea-rch Laboratories for the use of their 
engineers. This report .is intended to serve as information supvle
mentar,y to th~t contained in the film, nnd includes notes taken by 
the Naval Research Laboratory radar operators, 
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3.. ,p::Tiim,• 

3-1. The "Chaff" was cut in strips resonant a.t 
about the FD rada.r frequency (700 me.). Observations of the echo 
signals resultini; from quantities of the 11 Chaff11 ejected from an 
airplane (Navy PBY) nere made on the FD, and e.lso on the i.Ia.ri: X 
(3,000 me.) ~nd UR (200 me.). 

3-2. The material used in the tests on April 7 ,.,as 
alllJ!liilWll foil cut in strips of four different lengths resonant a.t 
or near the FD frequency (700 me.). The strips were assembled in 
packages of 500, 1,000, and 2,000 and the packe,ges ~re of three 
different types, A code \7as used to instruct the plane e,s to the 
size and t;ype of package to be ejected for each test. 

3-3. For the tests of April 9, the packages eJ.l 
contained 2,000 strips ee.ch, end · only the strips quite close to 
resonnnt length at the FD frequency ·.1ere used. . ~e only variable 
r,as the type of package, ~e three types ~ere designated n Apple", 
"Pear11

, and "Orange". Further, e. special test rras arranged in 
which 6 or more packages \Yere to be ejected •from the plo.ne at 5 
second intervals; the code ~,ords for this test rrere II Shoot the 
,1orics". 

3-4, Motion picture comeras (16 mm,) uere mounted 
to take pictures of the radar indicdor screens. Table l gives the 
starting time for each burst of pictures made (the oemeras were cap
able of taking only about ·25 second bursts of pictures at a single 
winding of the spring), All cameras · were started and stopped to
gether. 

4. DA.TA OBTAilm). 

4-1. It was desired to take the pictures at times 
when the plane and reflecting material. echoes ,;rere both present on 
the screen, so that the relative heic;ht of the echoes could be com
pared, However, it 'tTas found tM.t the "cloud" of reflecting mo.terial 
could not be seen from the plane, so it Yras impossible for the plane 
to deliberately fly close to the cloud. It uas possible to t~J<e 
crunera shots at times when the plane passed close enough to the re
flecting material for both echoes to be seen, although it was uot 
alua;rs kno,m that the ple.ne Tia.s fully nithin the radar e.ntenna beem. 
Unfortunately the pictures taken of the FD inc1.icc.tor. screen appear 
to have been undel'-e;q>osed, so that they do not provide a good record 
of the echoes. !rbe reason for this under-exposure hes not been 
determined. 'rile intellsity of the cathode ray tube ,1as e.t maximwn, 
and results of previous motion picture photography of t ).11B indice.tor 
uere satisfactory. 

4-2. A partial transcription of notes teken by the 
rad.-.r operators durine; the teats is e.ttP.ched, . Since the plD.ne, as 
mentioned above, could not deliberately fly past the cloud of re- · 
flecti~ material, a. record of the reflector echo-to-noise re,tio 

-2-
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ffll.B kept ·ae well as £•, record of the plane-to.-reflector echo re.tio 
during the second d.e~ 1 s tests (April g). The· notes teken on April 7 
a.re not trenscribed here as they uere not very cr>mplete and it is 
believed that the second day's tests were considered of gre~ter 
inte:rest c:.nd importance to the Radio Research La.bori,,tories .represen
tatives. 

!!lal> -3-
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Test t. 
lA 

B 
2,l 
3A 

13 
4A 

l3 
C 

5A 
:B 
C 

6A 
B 
C 
D 

7A 
B 
C 

8 A 
:e 
0 
D 

9A 
:s 
C 
D 

10 A 
» 
C 
D 

ll A 
l3 
C 
D 
E 
F 

TABLE l 

Tabulation ot Tests tor . Radio Resee.rch Laboratoq at 

Naval Beeear~h Labore.tor, Chesapeake :Bay Station 

Distance 
From 

Station Altitude 
Par.kag~ Code ~Mi.) :Bea.rin~ ttt~) 

~ 

Oaat 5 Apple• . 4 0450 5,000 

Cast 10 · Apple 4 t~ 5,000 
Casi; 20 Apple 4 5,000 

Oaat 10 .Apple . 3 135° 5,000 

»eke~ 10· Apple 3 1J5° 5,000 

Apple 5 0300 1,000 

Orange 6 030° 10,000 

• Pear 6 0300 10,000 

Or~e 5 0300 8,000 

Apple 5 030° 6.,000 

Shoot· the •.ror!-s 5 0300 G,000 
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Starting 
Time of 
Camera Runs 
4/7f43 

14:19 
14:27· 
14:46! 
15:12 
15,13 
15:55 
15:56 
16:00 
16:17 
16:16 
16:20 , 

4/9/43 

11:.15 
11:.lS 
11:24 
111,26 
12:,06 
12::0bt 
12::1 

·13:16 
13:1s 
lJ:lSt 
J,3':21 
1:3:51 
:tJ,:53 
13:55 
1a;5S 
l :19 
14:22 
14,24 
14:27 
14:~ 
14;55 
14:56 
J,5:-00 
15:06 
15108 



Uotee: (a) 

(b) 

(c) 

ii.ABLE l 
(Cont'd) 

Due to equipuent failure, the !wlc X 1;1as • not used e.fter 
'l'est )h ~ 
·The camera .'iJursta e.re aepe.rL".ted on the reels by a few 
frames of unexposed film, In a few cases the crmera.s 
jammed or othernise f.e.iled 10 that not all the above 
Ncorded c~nera shots were ·talcen of all the radar scopes. 
·The "packa&e code" (column 2 . above) bas the follotr1ng 
meanines: ·· 

Apple - Oylindrica'.l ca.rd-board container Ttith string 
release. " 

Or::mge - Heavy paper wrapping '7i~h string releaa,e. 
Pear - Paper ffrapped packae,e ejected by hand.; no 

spe.cial release mechanism. 

Tho numbers (5; 10, 20) used on April 7· referred· to 
the number (hundreds) of strips in the pe.cke,ee. On 
the second day (April 9), £:.11 pacl~a contained 
1,000 strips ee.ch. · 

1'he terms "Albert, Balcer, Ca.~t, and Dog' referred to 
the different lengths of str1p1 employed on the first ~-
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Time 

11115 

11:18 
11:24 
11:26 
11,30 

12:06 

12:oti 
12:10, 

13:16 

13:18 
13:18½ 
13:211 
13:25 

~3:51 

13:53 

13,55 
13:58 
14:03 
14:19 

14:22 
14:24 
14:27 
14:35 
14-=54-½ 

14:55 

!rest t 
6A 

6 :a 
6 0. 
6D 

7 A 

7 :B 
7 C 

SA 

g B 
g 0 
SD 

9A 

9B 

9 C 
9 D 

10 A 

10 13 
10 C 
10 D 

11 A 

11 B 

11 C 
ll D 

!'ll Qperatoi:-' s lfotes 

Tests of 9 April 1gll-3 

"'Plane to "X" Ratio 

1:1 

1:2 

"X1' to ~iee 

· "X" Saturation, no 
noise. 

II 

l:l 5:1 
1:1 Plane and "X" indistinguishable from each other. 

"X" still at saturation; elevation 
o0 • Spread of 11 X" about 2500 yds. at tl1is 
time. 

AGC left on a.ccidenta.lly, but both signals 
saturated. 
1:1 5:1 
1:1 Echo ·rras lost just after 5:i_ 

this obsel'VEJ.tion. 
Saturation, no 
noise 

·1:2 II 

1:1 " 
1:1 " 
"X" drifted il1to landscape interference, but nae 
still of high amplitude (saturati~n Bigne.l). 
1:1 Saturation, no 

noise 
211 "X" fading. ave. 

½ saturation. 
1:1 n 
Bcho tu.zzy from 11 X1', still½ saturation. 
"X" bec!lme too tenuous for observation. 
1:1 Saturation, no 

noise. 
.Plane echo vecy weak. 
l:l . 
1:2 

1:4 

l:l 
1:2 

" It 

Approx. 20:l 
About 1:1, 
Saturation, no 
noise. 
"X" SE:',tura.tion, no 
noise; 11 X11 spread 
out ove1• about 
3,000 yds; reaed 
echo, fluttering 
between b~se line 
an4 sa.ture.t ion. 
Same as 11 :e. · 

II 
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T,ime !l'est r 
15106 11 E 

15:os ll :r 

TABLE 2 

(Cont 1d) 

"Plane to "X" Batio 

3:2 

2:1 

n X" to Noise 

"X" about 2/3 sat.; 
no noise. "X" still 
spread about 3,000 
yds., but fading more 
rapidly than in 11 13; 
echo more II tenuous". 
11 X'' about ·f satura-
t ion; no noise. Spread 
still about 3,000 yd.a. 
:Rapid fading. 

*Note: !t'he symbol "X" i .s used to refer to the echo from the reflecting 
material ejected frQm the plane~ The operators attempted to 
record the relative strength of' echo from plane and "X'' and 
al10 the ratio of "X" to noise. · It should be remembered that 
the relative st~ngth of the plane and 11 X" echoes could not 
alwqs be taken when both targets were well v,ithin the antenna 
beam, as it was,not possibie to see the reflecting strips either 
from the plane or vii th the FD opt ~cal system. 

!I.'he test numbers of the s~cond column refer to the successive 
"camera shots" taken during each test: the time giv~n in the 
tirs.t column when f'olloned by a test number ui the second 
colWDD, refera to the time the cameras uere started. 



XA.R 9P!rator' s Notes 

'l!eats of 9 April, -lg/+3 

!I.he complete notes of the XAR operator are not given here, 
as in the majority of the tests no echo from the reflecting material 
ua.s observed on the XAR. 

· Onl7 those tests (on this ds.te) where soine echo from the 
reflecting material was observed are here recorded.· 

13151 
13153 
13:55 
13:58 

14:5',l,i-
14155 
11.J.156 
15100 
15:06 
15,os 

'l'est; 

9A 
9 :a 
9 C 
9D 

1.1 A 
11 :B 
11 0 
11 D 
ll E 
li J 

Bemal'ks 

"X" to noise about 211: plane echo saturated. 
"X" to noise about J: 2. 
"X" to noise about J:2. 
111" to noise momentarily about 3:1, 
Plaae to lfX" about 5:1. 
Plane to 11 .x'i nae between 5:1 and 10:l. 
1X" barely visible, 
1 X" vi.sible occasionally. 
Plane to "X" tro~ J:l to 8:1. 
1 X" not observed. 
"X" not obaen-ed. 
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Mark X Operator's, Notes 

Tests of 7 April 194-3 

Trouble dev:eloped in the Mark X equipment during test ,,4, 
so that it could .not be used during the remainder of the tests. On 
tests ·,ll e.nd -,t2, the Ua.rk X operator reported no echoes from the re
flecting material vere observed. On the third test, the "X" echo uas 
observed during test 1t3:B: the plane to "X" signc.l strength ratio vras 
about 2:l. 
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