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1. ABSTRACT. 

Jamming tests were performed at the Chesapeake Bay Annex of the 
Naval Research Laboratory on the USS San Jacinto (CVL-30) 1 the USS ~incy 
(CA-71) and the USS Croatan (CVE-25). A summary of the results obtained 
is as follows: 

Ship Jammer Ant. Jam.mer Ant. Minimu.m 
Jammer Ship Aspect . Radar Gain over Height (ft) Jam. Range 

Dipole (db) (yds.) 

Carpet OVL Bow FD 0 50 20.000 
CVE Bow FD 8 78 s,4oo 
CVE Stern "Hot Dogn 8 78 6,000 

Rug CVL Bow SC-2 0 11 6,100 
CA No Results 

CXF.R CA No Results 
CVE Bow "Hot Dog" 0 86 7 ,ooo 
CVE Stern FD 0 86 7,300 

In nost cases a monitor receiver was usea. to set the jammer on 
freq_uency. Of those available the .AJ..V APR-1 receiver proved the most 
satisfactory, but because of several spurious responses, it might be very 
confusing to an inexperienced. operator. 

1-1. Conclusions. The results of these tests shou the minimum 
ranges at rrhich the ships involved ,,ill be screened. by jammors operating 
uno.er sir,1ilar cond.i tions. The Car-pct. nhcn used ni th the con1er reflector 
antenna, rrill effectively screen a CVE from tho FD to a range of S,4oo 
yards. When it is usecl r,ith ~ a.ipole antenna it will screen a CVL from 
tho FD to 20 1 000 yaro.s. Tho Rug, \7hen mountca. only 11 feet above sea 
level, nill screen a CVL from the SC-2 to a range of 6,100 yards. The 
CXFR TTill scrco;.1 a CVE from tho FD to a range of 7,300 ya.ra.s a.ncl. from an 
oquipnont simula ting a Gorman Wurzburg to D, range of 7,000 yards. Tnesc 
ran.gos, hm7ovo r, shoulcl. not bo taken as the optimum ranges for the par­
ticular jsrnmor. Only in a very fe,r cases was it possible to repeat a run 
and in that nay chock the previous values. 

2. I HTRODUCTIOH. 

Op e1'.'ational tests of throe types of jnmmors ·:,ore carried out at the 
Chesapeake :Say Annex of tho lfo:val Research Laborc.tory. The jammers nero 
tostoa. for the purpose of cleto:nnining their effectiveness 1,1hcn used to 
scre en ships. All observations of tho jamming v10re made on tho raclars 
loca to cl at tho anno:x:. Those tests norc ma.do in conjunction v,i th the pro­
lJat;a tion tests cono.uctod by the Consulto.nt Section of this laboratoI"'J• 
Previous tests hnvo boon reported in roforcnco (o). 

2-1. Authorization e,nd. Roforoncos. Authorization for these tests 
is to be f01ma. in Bureau of Ships lotter of reference (a) assigninG prob­
lem s4-11.1R-S. Adcli tio11al rcfcrcnccs _pertinent to this problem arc 
listed as references (b) to (c). 
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(a) EuShips ltr S-~67-5(920), S-920-06218 to NRL dated 
8 November 1943. 

(b) RRL report number 411-TR13 Division 15 dated 4 February 
1944 "Report on Field Tests of L-105 Jrun.ming Signal Gen­
erator Against tho Mark 8 Fire-Control Radar at Chesapeake 
:Bay Annex Januar<..r 29-31, lg.µ+". 

(c) NRL ltr S-S67-5/RCM(3_61) Serial 2785 dated 31 March 1944 
11 Interim Report on Radar Chick N.EUi problem Request S-135R-S11 • 

(d) NBL report number R-.2291 11 Thc Modification and Test of tho 
Model CXFR Jamming Transmitter". 

(e) NRL report number R-2234 dated 21 February lg44 "Jamming Tests 
at Naval Research Laboratory, Ohcsapenkc :Bay Annex, 13-14 
January 194411 • 

3. EQUIPMENT USE]). 

3-1. ~eh · The Ca:r;-pct or AN/ APT-2 is a noise modulated, triode 
oscillo..tor jrunmor et,vering a frequency range from 425 Mc to 710 Mc. Tho 
measured porrcr output at 700 rnc \7i th 1½ ft. of Jill/Rn-BU cable is 1½ to 
2 natts. At 425 Mc tho porror output is 7 to 7½ ;-mtts. It is desiGnco. 
primarily for use in aircraft. 

3-2. RuG• Tho Rug or J.:N/APQ;-2 nns used as a noise modulated, triode 
oscille,tor jnmnor covering a frequency range from 200 Mc to 550 Mc. Its 
rated pouer output is bctueen 10 and 20 uatts up to 500 Mc. It is cl.csic;ncd 
primo..rily for use in aircraft. 

3-3• L105. The 1105 is a klystron jnnmor nhich TTas designed by 
RRL. It covers tho 10 cm. range and is described in the report of rcf­
eroncc (b). 

3-4. CXFR. The CXFR is a noise moduln.ted jru:ir.1cr cmployinG t_ho 
ZP579 mo,e;notron. Its frequency is vnriablo from 350 Mc to 750 Mc. Tho 
porrer output is approximntoly 70 vmtts, and tho bandTTidth is about 5 Mc. 

3-5. RDA. Tho RDA is an experimentRl heterodyne search receiver 
ui th a frequ~ ranee of 50 He. to 700 Mc. 

3-6. lillD. Tho ARD is a search recoi ver ranging from SO Mc to 
3000 He. It~sists of a tuned detector follorred by a video amplifier. 

3-7. CUO. Tho CUO is nn RF converter unit to bo used nith an 
ordinary standard broadcast receiver. Three of these eonverter~ cover 
the frequency ranGe 50 Mc to 700 Mc. 

3-13, Af.T/.A:B.Prl. Tho APR-1 i .s a stan;dard ·hcrtcro,dyno s·cairch rcoci-vor, 
nnd by the uso of two r.f. heads it covers tho range from 80 Mc. to 
1000 He. 

3-9• AN/APA-6. 
used rri th tho APR-1. 

The APA-6 or pulse nnalyzcr is~ scrvoscopo to bo 
The rn.dar ropeti tion frequency i ,s roci.d on a noter. 
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3-10. RDK. Tho BDK is a pn.naronic adapter rrhich can be used nith a 
rocoivor of 3o'""m'c. I.F. Th.trine; t hose tosts it 1.ms used uith the APR-1. 
Tho frequency snoop is 1.5 Mc on en.ch side of the center frequency. 

4. DESCRIPTION OF TESTS. 

l.J-1. Tests on the USS San Jncinto (CVL- O). Radar countcrmce.suros 
tests nere conducted on the USS nn Jncinto CVI..-30) 31 January 1944 at tho 
Chosapcak:c Bay Annex. Those tests included t\70 self scrccnin{.; runs made by 
tho ship and a run ma.de rri th the jmnmcrs operating on a YP boat at tho sruno 
ranee as the CVL. 

4-1-1. Tests of CalJ2ct. Trro self screening runs rrore m~dc by tho 
CVL a.GD.inst tho ~fark 4 or FD C 690 Mc) radnr using an APT-2 (Carpet) ja.rnrncr. 
Those runs ucro made rP:.dially r,i th the station, and the approxirn[-1,te mini­
mum jo.mming in each case rm.s 20,000 yards. 

Li-1-1-1. Tho .APT-2 entcnna rrhich consist cd of n ba.lnnccd dipole on 
n 3 x 3 foot a luminum g round plane nas mounted on the forr,nrd rail of t~c 
24 i nch spotli c;ht platform on top of tho II Islnnd11 • Tho height above _sea 
level nns about 30 feet. The nntcnna. rrn.s fed by 15 foot of RG-Str cable. 
Tho jamner was set on frequency by an RCV receiver. The 800 cycle ponor 
for t ho carpet vms supplied by a converter operating fron tuo 15 a.mp. 26 
vol~ copper oxide rectifiers. The carpet m,s located on the sca rehticht 
plntfonn and ·r;as exposed to the rrco.thcr. 

l!-1-1-2. Tho soo· cycle poucr supply 1,ms one of tho chief causes of 
trouble t h roui:;hout tho test. As tho vo lto..gc of this rn.thcr unstable po11er 
supply chanGod. the frequency of tho .AI'T ... 2 a lso changed. Therefore, it bo­
crun o necessary to chock the frcqucnay of tho Carpet frequently rrith the 
RCV. Aft e r the range to the station was loss than 14,ooo yards, tho FD 
siQlnl could not be rccci vcd on the RCV due to tho ·11 brcak through 11 intci­
fcrcnce from the SC.-2 radar. This intorfcrcnec uas noted throughout t he 
entire tuning rang e of tho RCV and it increased as the range to the station 
dccr90.sca.. Honcvcr, a s the interference became excessive after tho mini­
mum jar!l.ll1inG rnn6 c had bec11 cl.ctcrminca., it did not rufcct the rcsul ts of tho 
test. 

4-1-1-3. The porrcr output of tho .AI'T-2 a t the time of tho test is not 
knoun e,lthouch it ha d been measured on 22 January 1944. At that time the 
output at 700 Mc and n i th 1½ foot of antenna cable rra s 1½ to 2 1,mtts. Tho 
o,ddi tional lcnc;th of antcnnn. cable used in tho test would c c1.usc n, por,or 
loss of 1 db.; therefore, the poncr output a t tho tine of tho t e st can be 
cstim<".1-tcd to be bctnccn 1.3 D..nd. 1. 6 ,mtts. Tho bandu idth of tho carpet i,,t 
t h is frequency is o..pproxir:mtcly l Mc. Tho height of tho FD antenna is 132 
feet above sea level. 

~-1-1-4. Tho jru:ining fluctuntcd considerably throu6hout tho test but 
this . vc.ri n tion nas uncloubtedly a.uc to the unstable poucr supply. lfad the 
frcq_uency been more constant tho minir.nm rru16 e might hn.vo been reduced some-
1:rho.t. 

4-1-2. Tests of 1105. Tho scrconinG of tl1c CVL from the Ma.rk fs fire 
control S b3nd radar u~s pcrfomcd by the Badie Rescn,rch Labora tory 1105 
klystron jrunmcr opera.ting on the YP-564 (n 75 ft. converted yacht). The 

-3-

DECLASSIFIED 

• 



• 

DECLASSIFIED 

results of these tests have boon fully discussed in the report of rofol\oo 
once (b). 

l!-1-3. Tests of Rug. Tho screening of the CVL from the SC-2 (200 Mc) 
search raclar rras porfomod nith tho Rug or APQ:-2 opcratinc; on tho YP-564. 

4-1-3-1. Tho Rug power supply had been constructed specially to rrork 
on 110 volts 60 cycles A.C. This was supplied by tho ship's poncr. In 
spite of th~ fact that this voltage varied from 90 to 105 volts due to tho 
ovorlon.cl on t ho system, very good jclnl'!ling rm.s accoMplishod Most of the time. 
Tho rec;ulnr Rug antenna consisting of o. ba.lancod semi-broadband dipole 
backed by a small ground plane '\70.S mounted 11 foot above sea level. This 
antenna rras fed by 25 foot of PT-5 cable. The poTTer output uas ostinatod 
to be 20 natts and the bandrridth l Mc. Tho SC-2 horizontally polarized 
antenna at the station rms 105 feet above sea level. Tho ARD and CU0 con­
_vcrtcrs rrorc to be used as monitoring rccoi vors. Those proved impracti­
cable, houevcr, as tho noise level on tho YP-564 rra.s much too hic;h. The 
jammors rrere sot on frequency by moans of an absorption rravemeter. 

4-1-3-2. During the first run the YP-564 TTas stationed 2800 yards 
from tho station ancl the Cvt made a radial run to,;ra.rd tho station on tho 
same bearing as the YP-564. The jrunming came on \7hen the carrier was at 
23,000 yo.rds. Previously the ca,rricr echo ho..d been observed as having a 
sign[',l to noise ratio of four to one. The jamming mo.de it impossible to 
soc the echo at any time. Tho SC-2 receiver used was one of recent design 
and employed some nnti-jnmming features ,;1hich uero used in an attempt to 
decrease tho effect of tho jnmming. The noise modulated jamming was de­
creased only slightly by those a-j circuits, honovor, and it nas still 
very effective. Tho noise output of tho rug appeared to be modulated u~th 
60 cycles D.,S a beating was noticed on the radar screen duo to the diffox­
cnco in frequency of the a-c supply on board ship nnd that on tho shore. 
When tho CVL was at 12,000 yards tho modulation rront off for a short time 
duo to a loose connection in tho modulator. At this range the carrier 
nas visible occasionally through the c.w. jammin6 • The run continuod 
until the CVL was 5,200 yards from tho station. ,A.t that time tho ja.111T:1ing 
uas sttll complete. Duo to the shallow rrater, houovor, the carrier nas 
forced to change its bearing Yri th respect to tho station if it wore to come 
closer. TI'ith tho radar trained on the mo.ximum jamminc signal tho CVL cho.nged 
its bearing 16° and rras not observed Qt any time although it was contin­
uously o.,pproachinr,; the station. When tho SC-2 antenna \7as trained on tho 
CVL, uhich nas 16 off the bearing of tho YP-564 o..nd at n. range of 4500 
ynrcls, the CVL echo nas clearly obsorvea_ through the decreased jamming. It 
becwno o.ppo..ront thn.t n cross..,ovor point could not be obtained nith the 
YP-564- stn.tioncd so close to tho r~dar station. 

4-1-3-3• Due to tho failure of the first run to obtain tho desired 
inforr:10,tion a second run uns mndo. Tho CVL nnd YP-564 rrcrc locn.ted 9709 
yards from tho station n.nd the jrunmor rms turned on. Complete screening 
\7D.S observed. Tho run continued ni th both ships closin.G range together. 
At a ro.nc;e of 6100 yn.rds tho CVL echo nas bn.roly visible. This repre­
sented tho ninimun jo.mrning range for o.. solf-scrocnud. CVL rri th tho jrunmer 
height o,t 11 feet Qbovo sea level. 
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4-1-3-4. An nt tenpt uo.s mo.do to jo,n tho SK (200 Mc) seo,rch ~ao.o,r 
but this fo,ilod c1,s this po..rticuh.r equipment ,ms ndjustod at too lorr a 
froq_ucncy for tho Rug tuninc; range. Jamming ,-,as observed. but it Ym,s not 

so.tisfnctory. 

4-1-3-5. Durins tho jDJ'U:linc of the SC-2 some attempts Yrcrc mo.do to 
clotcrnino ho'\7 accurately tho bearing of the jrunming signal could be dotcr­
ninccl. By observing tho trro bcnrings at uhich tho signal fao.os but o.s the 
nntcnno, is rotc1..tocl, tho boo.ring cnn be dotcnnined as accurately as tht,t of 
an orcl.irn:,ry tnrgot. The mn.xinum signnl mcthocl has practically tho sarno 
nccuro.cy o..nd. co..n be used as a check. 

4-1-3--6. As noted in po..racraph 4-1-3-1, the rug nntcnna nas 11 foot 
nbovo sea level. Had this n.ntcnno. b een mounted on the CVL at a [;rcatcr 
hoic;h t, tho j o.nminr; si6 no,l Y1ould hav~ been increased as tho square of the 
r n tio of tho norr hcicht over the old. 

· 4-1-4. Winc.oYr Tests. Tlindo\7 i7as c.roppccl at 1500 ft. o,lti tude over 
the C~ to determine tho number of dipoles required to simulr.to tho CVL. 
Tho tri ;:,,ls n oro mo..clo at throe froq_ucncics: 200 Mc, 700Mc ;1,ncl 3000 Mc, 
usin6 t ho SK, FD and SG r ado.rs rospecti voly. Tho 17ino.o,7 used rras No..val 
VJ' inclorr typos CAFJ - 10271 (262) for SK, C.AFJ - 10270 (081) for FD, ond 
CAFJ - 10270 (017) for SG. A unit of Uindou is that number of dipoles 
that uill Gi vo o.n echo conpr-,rablo in nagni tude to the echo from a moclium 
bomber. Ono unit at 200 Mc con to.ins 50 clipoles 28½'1 long. Ono unit at 
700 Mc contains 3200 dipoles st' lon;:;. Ono unit nt 3000 Mc canto.ins 
32,000 dipoles. ~o.nti tics usocl in tho trids \7orc 1~ 2, ;:me. 4 uni ts 2..t 
200 Mc [encl. at 700 Mc, o.nd ½, l., nno. 2 units \7oro usco. at 3,000 Mc. 

The CVL 1;ms sto.tionod at about 10,000 yards, broo.o.sido to tho ro.cl.ar 
insto.llo.ti ons. At 200 Mc 4 uni ts, or 200 clipolos sinulatos tho CVL. At 
700 Mc QUo.n ti tics triecl ,.-,o re 2.11 too small. It is estimated tho.t S to 
16 units uill be rcquirecl, i.eo about 25,000 to 50,000 clipolos. At 3000 
Mc 8 to 16 units n ill be roq_uirecl, i.e. 250,000 to 500,000 clipolos. 
Further tests o.ro plnnnocl. . 

4-2. Tests on tho USS ~uincy (CA-71). Rndar countomcnsurcs tests 
rroro conc1.uctcd on tho USS ~iricy 11 February 1944- o.t tho Chosnpoeko Bny 
Annex. Tho no.in purpose of those tests Has to obtc\in operation dn.ta on 
tho C:XFR jar.mer. 

4-2-1. CXFR Tests. Tho tests on the CXFR clicl not prove successful 
ns the ea~uipmont fnilecl to opornto properly. As a result of this failure, 
nclcU ti oiml uo rk 1.7as a.one n t this labora tory on tho CXFR. This ,;ro rk is 
discussed in the report of rofcrcnco (d). 

4-2-2. Rur,; Tests. Tho Rug ,ms to . oporD.tc a:,;ainst the S0-2 to clo­
torninc its offoctivonoss. Those tests noro unsuccossful · n.1s0 n.s tho To.le; 
cUcl not perform satisfo.ctorily. 

4-2-3. 17incl.orr Tests. Tho 
duo to bacl rroathor conditions. 
pnck~cc size to screen u CA. 

ninclon tests schodulocl. h l1,d to · be cn.nccllod 
Those tests uoro to 6.etominc tho correct 
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4-3. Tests on the USS Croatan (CVE-2 ). Radar countemea~ures tests 
.-rere concl.ucted on the USS Croatan CVl"..:i--25 20 March 1944 at the Chesapeake 
Bay Annex. All of the jamming equipment uas installed on the CVE. The 
raain object of the test uas to determine the effectiveness of tho CXFR, 
Due to the bad rreather condit.ions, the testing time nas decreased to 
one-h2-lf the scheduled time. As the countermeasures tests uere of second­
ary importance compared to the propagation tests, only trro jonninG events 
rrcrc conpleted. 

4-3-1. Scope of To st s . The installation and operation of only 
tuo j ar11L1inc; equipments ,1i l l be discussed in this report. These are the 
Ca rpet and tho CXFR. Tho Bug had boon installecl but ,1a~ not used in the 
test, Three 100 Mc jammcrs called II chicks 11 rrcrc a.lso installed but these 
have been described in the letter report of reference (c). 

4-3-2. CXFR Tests. The t ests made on the CXFR consi s ted of tno 
jmnmin6 ru.11s. · One of those runs was against the 11 Hot Do6 11 C560 Mc 
simulo.tcd German Wurzburg equipment) and the other uas agnin:st the 
FD. The test a__sainst the FD uas a range run for the purpose of dcter­
mininc _the r.1axinum range at uhich the signal could be received. 

4-3-2-1. The CXFR was installed on the fli ght dock. Approxina.toly 
70 foot of AN/RG-17U (7/811 solid coruci.a l ) cable ran to tho antenna mounted 
on a platform above the bridge. The hei6ht of this antenna uas 86 foot 
above sea level. Trro antennas uere used to cover the f r equency range 
of tho CXFR. The lon frequency one is designated as CAKz .... 66.AHM and the 
hi c;h frequency one ns CAKZ-66.AHN. These Dnt ennas arc semi-broadband 
balonced dipoles backed by a snall cround plane , Tho Cll'1t was protected 
from tho uoather by a to.rpaulin. In order to maintain a stable voltage 
supply a separate generator on the ship mis oporc'.tcd and. its 44o volts 
ncrc trm1sforuod to 110 volts at the load. 

4-3-2-2. Tho first self screening run nas D,f;r'.inst the 11 Hot Doi:;'1 • 

Tho CXFR nn.s turned on at 18,000 yards and comple t e j D.nning rrt,, ts observed. 
At 13,000 ynrds tho jamninG \-,ent off duo to a temporary pm-,er failure · 
on board ship. When the range ,ms 11,000 tho jnrnminc; cru:io back on and 
complete jm:ininG vra.s observed to 7,000 ynrds. At this point tho echo 
bOG0..11 breoj:::ing through. At 6;000 yards the CVE echo vms seen easily 
throuch the jrunming. 

4-3-2-3. The CXFR rra s set on frequency by using the .A:PB.-1 as a 
listen through recoi ver. Tho .A:PA-6 and RDK may be used as auxiliary 
inclicc.tors rri th tho .APB.-1. Althour;h irnme jo.nninc is observed nhen the 
CXFR is off frequency ns rmch a s 3 or 4 Mc, offocti vc jru:ininc; is not 
:present until the carrier is rrithin at l east one megacycle of the radar 
frequency. The frequency can be set acc~ratoly by tho proper use of tho 
.APR-1, but as there arc several fn,lso si6na l points, ce,ro should be ~aken 
to c1istinr;uish botrrccn then and to selec t t ho proper one. The frcquoncy 
co.li bro.tion chart on the CXFR nas used t o s e t tho approximate tuning. 
Then tho tcsponses ncro noted on the A?R .. 1 . There arc four responses 
nea r tho proper frequency. The louest r esponse is tho correct ren.din{;• 
The second response is 15 Mc. hicher and is caused by the second hnmonic 
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of the jnmmcr hctcrodynin1-~ TTi th the second hamonic in the local oscil­
lator, A third response 45 Mc higher than the first represents the 
iEmgc ·of the second response. A fourth re~ponse 60 Mc higher than the 
first is tho ir:iage of the first. Frequently this image can be tuned 
shacyer than tho true frequency; the ref ore, it is somcti□es more accurate 
to check the frequency of this inagc .mcl subtrn.ct tr,icc the intemodiatc 
frequency than it is to road the true frequency directly.. The peak of 
each response cnn be noted conveniently by the noter on the APR-1 or by 
the response shorm on the J.:PA-6 or RDK. A pruiornnic rccei vcr vri th n ln.rr;c 
frequency srrin6 uould be very beneficial in setting tho frequency. 

~3-2-4. Tho second jam.ming run using the CXFR was agninst the 
FD. Tho run started at twelve thousand yards, and readings wore taken 
of tho jamminr~ level by a pulsed signal generator as tho ship increased 
range. Each rending vras taken by docroe:sine; tho runpli tude of tho signal 
gonorntor voltage until this simulated echo was just screened in tho jo.m­
ming. The signnl generator readings TTere then compared vri th readings takon 
of tho Cv.E echo o.t an earlier time in tho absence of jamming. Those results 
are shoun o.s plntc 1. This curve sho'\7s the rnnge over nhich tho CVE will 
be screened. Tho curves cross at 7300 yards. At ranges closer than this 
tho CVE echo is larger than the jnmming signal. Zero db. corresponds to 
tho si611al returned from a stn.11dard target constructed near tho Chcsapoako 
Bay Sto.tion. The signnl generator is referred to this standard target 
frequently during ench run~ 

4.3-3. Carpet Tests. Tests on the Carpet '\7crc similar to thoso 
performecl on tho CXFR. The first of the tno runs '17as against the FD; t ho 
soconcl. vms a range run on the "Hot Dog", 

1-h3-3-1. Tho Carpet ,1as insto,llcd on tho open bridge. Fifteen 
feet of PT-5 coaxial cnblc extended to the ontonna which rms located 78 
foot above sea level. The antenna ·used nas of ncu design nnd consisted 
of a balanced dipole backed by a corner reflector. Tho gain of this ro1-

tenna over an ordinary dipole is 8 db. Tho 400 cycle power vm.s supplied 
from an 1.JI-G set operating from 110 volts a. c. 

4-3-3-2. The jamming of the FD by the Carpet began ,ihon the CV'.E 
'\7aS at 15,000 yo.rds. At this rnnge tho CVE vrns completely screened. After 
one pouer interruption the test continued. At 84-oO yards the CVE echo Has 
beginninG to break through tho jamming. This distance can be taken as tho 
minimum jN,1ming range. 

4-3-3-3. Tho rnn[;e run of the Carpet nas rrmde o.ga.inst the 11 Ho t 
Dog11 • Roaclincs rrore taken sinilar to those described in paragraph 4-3-2-4, 
Tho results o.rc sho,m as plate 2. The minir:1un jronning range as indicated. 
by this curve is 6,000 ynrds. At relatively short rane;es from the ro.dar, 
the jo.nmine; signal should decrease as tho 4th porrcr of tho distance. The 
curvature shonn at the r;rea.ter range is probably duo to the curvature of 
the co.rth effectively decreasing tho height of the sondinG antenna. 

l.J-3-4. Comparison of Carpet and CXFR. The effccti vencss of tho 
Carpet and CXFR nppears to be almost cquo.l from the data on r!1inimun jrun­
ming ranges. It should be noted, hoHcver, that tho Carpet antenna has a 
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gain of 1101:1,rly 8 db over the CXFR antenna. Also the Carpet has n much 
moro narrou oe,ndniclth. When those tuo considerations arc made, it is 
easily undorstoocl rrhy the offocti ve jamming of the Carpet compares f.'.1voz­
ably rrith the CXFR in spi to of the larcc clifforencc in power outputs. 

4-3-5. Uindovr Tests. The uindon tests scheduled for this ship 
had to be co,ncelled duo to bad neather conditions. Tho tests rrore intended 
to deternine the correct package size to screen a CVE. 

CONCLUSIONS. • 
'Jho. results of these tests shou the r,nnwum ranges r-i,t nhich the 

ships in vol vod rrill bo scroonod by j[1JllBors 01)crating under similnr conc1i­
tions. Tho Carpet, ,;-,hen used · rri th tho corner reflector antenna, rrill 
effectively screen a CVE from the FD to a range of 8,400 yards. When it 
is usecl rrith a clipolo antenna it uill screen a CVL from tho FD to 20,000 
yards. Tho Rug, nhcn mounted only 11 feet 2,bovc sea level, nill screen 
a CVL from tho SC-2 to a range of 6,100 yards. The CXFR uill screen a 
CVE from the FD to a ranc;e of 7,300 yards and from nn equipment simulating 
a Gorr:1o,11 Wurzburc to a range of 7,000 yo.rds. Those ranges, honcver, should 
not be token r,s tho optimun ranges for the particular jW71mcr. Only in a 
very forr cases no.sit possible to repeo..t a run and in that nay chock the 
previous V['.luos. 
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