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o'ra h1c~l Sk tch 

,,' C. l!cEL OY 
Aft';TI'"', II 

COLO •• el Stephen D. cElro as "rn 1n e.ryvil Connect! t. 

He atte:ldoo i;h sch.:>o In orton, ir·1n.l..a, i.lld was graduat frOl 

~ir in~a fo!ftec.:l c lnsLit te1:1 9J3. he rec~ived his l.~. degre 

in Archi ~cto.lral UJ 'ineerin' t FI in 1934. Go~ .. el cr.lroy rK 

as i.ll er. ineer 'th tle U J~ar~ e:lt of . r.culture prior to enter-

in' :i. itary service. 

Colone c roy rece~ a:l infantry c 1 ion in the off~cerl 8 

res rye corps in 933, c et f yu. sc 01 in 1939, and wa 1 'en 

Ir. J aly 195 , he as ra.:JOt to 01-

onel hicil he hol~8 as nis per nent I1i.n {. 

r.is ciiltary assil.1tment have inclt:ded tours as a s ... dron c 

m nder, 5 chief of ir force l.!1~si, 5 in Gul:t~lil, Deputy t.:>r para-

tions of Fl.Af ~ ber COlili i.lld, Sixth Air Division Operations Officer, 

and S. C Director o! roers nnel. 

Colone Mcfuoy is a 1,;0 .. nd t'ilot, and d in orld r il, fle1'l 

106 co bat missions for a total of 6 1 co at hourB. t1 is 80 

credited it.h 6 c b .. t ss! ns finl 34 cor..bst h ur n .ore rtb 

decorations inel de: the .. egion of erit; ing 

Croaa, one oak 1 ..r cl at. rj the llronze :star; and the .1r ed , thre 

()(I. lea! c1 sters; C aU bbon, three oak t c ten; &nd 

the Cro 8 of the Air lao 





Biog. - ic Sec' 

Colonel tiD ert 

e uty \,;o;n. .rxler, ~ 7 th bardment in, f'd 

Colonel ltobert s born in J:ji un, Pennsylvania. 

He &tten ed hi 'h scho 1 .in \,;olumbi 

llAird est roint t'reparatory ch 1. 

Colone alhoun enter ~iiat .. ry rv ce :.n ;..i,rch 1 40, .nd 

cO::lpleted fly 'trai.in the. ~';l ye;ar. e Y;'aS f-r.)motoo to Co _ 

onel .in June 1952. 

His rd itary assi en ts h va inc dad to rs 5 a 5 a r')n 

and group co :mnder; Direct,r of .. at~rie , 30lst ~OQb rd rot .in I 

edb ; Director of ",tAri e1, r urth.ir visi':)!,!: a:'1d irector of 

a teriel, 376 th c:ombardment .. in', ediU!!\. 

Duri:l tenor an has ilities 1,;0 0 e1 t.:alhoun ~le'" 4B combat 

missionz, for a total of '72 co b~t hours. his eCJr~ti n~ .incl de 

the still is!". t ...y:..ng ... ross, and the red. • ith t a oak-lea! 

clusters. 

\,;o1one loalhoun b c no ,370 DO ba ent 

in, edi ,on 2 June 1954. 





tllo r r:ca Sk ch 

Co~onel ,illi . CoL;on 
Director of Opere 10n , 37ot~ Bomb dJ;J 'It in 

"'olone! "lllillll: • Co san s tom in Cenne ut, Ohio. He 

attended hiS, school in an ~cnt to estern lie"" rve 

Uni'er&ity, Clevel&nd, rdo, nd i 1iverwit, Ox! rd, Ohio. 

He receiva:l hl.B B.S. degre in Industrial an g e."'It1'roc ~:i_ 

Colonel Colsen e.., erec1 servic 141. 

"5 pr =ted to Colonel on Febru ry.. I 195 • 

His U't ry as 1 nment hn'lie incl 00 tou%"_ as.. au oper--

tions officer; Co ar:der of the 5J<rd TI'O ~ io.IT .er Squ. ron in t.8 

Berlin Airlift; Coc:manaer of the 30lst r efu lin· Squ d I!i 

io.:lder of the 352nd Bomb ment Squulr ni and Director of Oper2.tions, 

Colonel Colson is Senior Pilo and d ring the Kol'CC!l ho ti hie 

l' 27 co~ &t ~s5i~n8 for to al of 63 comb .. t hour_. He has b en 

a erda:! the Br z StMr. 

Colonel Colon became D r c or of Op atio 

ing, , on 3 Fe ru • 1956. 







'111 aission of e 376u. 0 tar ent.it":"l , Uedi ,is ied 

10 t 0 d lrecti \ eWJ one un 5 ifi ne. tl: 0 o her c1 s ifiec secret. 

The nc ass fie a. ... r ctiv Seco d Air orce er .2. -e, 
1 

une 1955, sets fort tte rir""ry and s c:>c>nd axy mis .. .i n of the J?6th 

L end loS COl a r torce L t. ... er u; er ..:3-5, da ed 

9 Sep 
2 

er 195~, t- r' in currentl. in er .... ct, and is c ..... sif1ed 

ecr t. 

The ion of tt c -,"6tl be buan .. t iin ediWll if ers from 

tie usua born lr ent fin mission of conduct ra-

~~t operations, in t t t. e r 

he 376 h in Wfas .. lso ass nea 1'e on sibilities : 

a. aintain assi n units ina stat 8 to ern; it 

~ te oJ:er& 10 S ~-inst en St es. 

b. e1'1'o t;.s r ercy 

1 order &."1 ecti. 'es. 

c. ncr B d the rIo ce of loper Uons. 

d. !Up n ta for cc mis ion. .. Sup :rC progrillUl in cccr-



f. P rf)nu 8 eeLS... iss! ns .... rE:et~ y tn (X;l: lB..'l er .... ec 

Air . orce.~U) 

This mi sion VI 5 iv~'l. de~U_ u ';!len .. 1:>n .. clz;.~ i l~ 

Sec Old • r l'orce 1 t er-.4 eca lse of rtance the 376th 

o01:..~ it will e quoted in 1" set reV. 

1:1.s i:m: 

t.et cs am tee.. I.e J .. n .s 
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b. 0 dave p 
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oJ C adapt.l.ons ref in en ~ ieh 
0: ex tin", equi,. ent. 

d. 0 ain ain a fie bora tory for nace" Y 0Jier .. tiulla 
en.;;i.'lcerin. Lilliorat..:>ry .. ctl.vit e ill in ':.1 e sh t-tem desi 

nd 80dific t.i~ of e uipment. for oper 1.'001 test n • 

e. In 
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in .. cap .. bi~ t.Y in .0 

In 

b. Li son Ith APGC a 
dete in t7 Hea uarters 
.5 7 be directed. 

other a Ole es wi 1 
C for partieip ti in 

lopri .. t ... ~ 
esist.a Cel 
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.;ects 

ion 
for 
for to: 
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ere rot hrc t (Sup or 

Percer.t 
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arch 
Av",ra e 

80.0 
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"7!:74 
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C 
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60 
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hJ.storicc.l reporti;:g period t. 1'1' ct Ve 

!1c!rls cOlsiaer . cr~t'cel w 5 a~ s.o~n 

~sc t As 

2 1 7 
, .X 3 

423XX 79 53 
1.5lXl 5 
4 21X 31. .c. 
5JUX 1.9 
60)XI 4 
7 21X 91. 
732U 36 
90lXX 11 
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t tt e en of e 
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ttc t~t e 10: ( ) 
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G 
i r fa t f ct t; rc nt a 

c r .;) al .... er ent 'es f 74.S c ~e rat a ten 

or a ~ c in l.ll irect 

S 

'ill con5011.0 t f res or ",:tr. 

nd loss s lor o. ficers alrr. e. r t e erl.O are 1 .in t. 

- ... 1 10N. 

... In., an ..cSw s"" 

f (;ers r::; 
:nins ~S5 s ..aln" ..os a 

ov ber .... 9 z:) 
Decer.t I' .14 

7 
10 1 37 
.2 17 .u hl a 1 4.<- ~ lP3 5 5 

Avert.ge .4 5. 3 .6 • 7 

.. ith the except! n of tho nt f • r'ol ry, LOSSes at of! 'cers 

eY-c e:le:l the ains e ch 00 b. ror ir _n, es ex tt e h n .. 

for ch ILOnth o! the period. t u) 

ersonnel La~~. m 2n i.'l 5 st below rca:.:' ).-

catoo for t e re orti! f erioa. 

h. ct. As and '1:S rc t-

o ber 56 4 80.9 
ec ber 456 397 8 .6 

.January 53 '" 79.5 
53 J 0 8 •• 0 

ill n:t 79.9 
Aver 2 .~ 



Dir 
Autn. d. .OJ er - ) Percent T 

"-ave: er 47 1'391 940 .6 Dec er 127 300 904 '1~ .}. an ry .. 1 1.23 94 88.8 
e~ r-~ar.r 1100 116 1.9 areh 108 llO9 M !k..& Aver '6 1; 1.9.4 .0 

lr.::L..r 
,\utll. hs d. lber .s ere t las 5 41 69.0 
5 4 1 ,) 3 67.7 569 4p.6 362 6'1. ,69 4 7 _ 4 73.7 569 L 3 4 ~ 

.~ 47 jO 69.CP 

- the in scar s fa the r er UVO ere 
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list n h ab~e below: lu} 

.;OL hate er ... 5 
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by t.h t ue by 



v r . r t c.,r r lra 

pc-cent, r tes 100 rc t f t e 

f .! r rc t. er "or 

av ry 0 t 

ecru s 

ill ere s a au. of 01'0 c -t- 11 t:. !n •• ov t er, 

of-set t.y t.he los of ~ne ircr; t c 'Jd er, two 

cO-r'i.L ts, a d 0 e 0 se cr. ",I'e\'f ar char. es l.."'lVO vea fo l' i1'-

cr !t co. an ers, t ree co- 1_0+8, o. 0 S 1 ver. t 

In er 5, ere ere three ew cr 1'e IS 

er co -co 

1 a:le:; t 0 ncn-c 

c:>:l:br.t I' oy (R) er • t.o _ell ere'" t L). Fi c 

arj Or e 

s 'VI 1'e isba dca; 

t. ,ree co t re",dy or .5, ana t 0 "m cr s. tC 

Off' cer mann;:n AFSC's 12.3411 t - ilot I b- 7) a.~d 12 .. 5 t ~ ot I 

A B'I I' .ained critical :r 8 ort. . nere • era 132 uthori~ed n ov~bcr, 

107 c1 t Lo 6 of Ij ur'n' th perio 

eo er 1955, t a!'Ch 1950. 111 :>.i er.:a: in 1.'1 

(Alrer it osener. av 

d.te to 

.it.h 

to 1 reh 195b. C 

'1h roc 

s 37. to 
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'here e 75 a 

t.en r t c 

t-r d,yl 

~r1t. 'ca in ar 

6,3 assi 

er er 1955, 

d cr d r 
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C -



'" r 
ver::; r, t f 1 cr 

we e d;J'l _; _J.J ilot.s, 0 e n ... ~ t.i)r, tor _'le r-." three r d..o 

op rat rs, .t. as 

cr....! c, 

-in r, on r !-era 

t nt LOO orora rs. .e .et. rcraft 

eo t .J boom or erat 'S. 05 m .lerv i vo_ved; 

r r ~ Of. .. t- rw, n f r as .s-

tl 

Or:e • (;l cr I was f e<.o .:n 0. :ter . er 5 e cd I 

~ ( ..... -ombt ready, _ i on r 0 c. (r.' r:; 1: co j:o _ t . ) 
c t rea ( T c Q fOS .I..~ 16 e Il' (ali cr 

ecl. ore chee e ut ot c '1 i er c t r y, cr , s p-

'- .ed t a TI ra -r: or ) • ;)ver:.her. h wer- t •. :> st d" ret.l t n 

cr s . lree non-comt. re or e: C.l c.er of-

'IlIO BV ra en or .;) c S C.E 5 a . ov ber 

"''16 20. A toW of 396 he rs fJ...)m lor 

an a ere e or .:2.J ho rs er (ex .w tt. t 0 st ndard 

c~ 5.) (5) 

Dec n t 0 or 0"1 ajr craft 

two co- pilots, and one 0 erv 

Ci en es il \' Iv era, rtl 

hr e co-pilot enl 

(L) 
2) 



cr nc se ect "'I cr was tr cr 

\led. [, 
es~ ted tl in 5t rd~ " ... 

c t re 5 1 ct cr (5:1,516, ... 7 1'1 C at. 5 /!. rc • 

ara.l~ati n CI"_ ~ . .., 

car 41 G'S u",l.I> ca.Ll,y 

shurt ::.n 5E (0 crver, af; ec 

. r 75 a rL,ed 

·it.. 55 a ~i ui, t'ci t ...0 oS of e .t aur..n r eriod 

- "a, ar -,5 to ere 
becOlUn crJ.tic J. Ihere 

b e ect 

o Pf eers ( t;" C .30;4 it no 

The av r e nu::: er of co )6 in 

D~e 
fu:> • 

for an ver4~e of 21 ho'-

9 
ers jn Dec r'W r one 

o o~cr ... t r. 

o ; one l:eraft 

0 • era!" rs, 

n pi_o , t h re re no (j cr 

of cr s. 0 

II 
ell nt of n 

-sAc::TI2'),~ 
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1 113 h rs were f!l) 

hoar r cr 

as '5': t. ein trsin non- 0 t. r 0 -
7ot. :J.rLt fu 

t t ... e e:. ort as, t)r t. 

w t. r c itlo 5. 

110 n ca 5'3 of lert. e; "'c J.l 

0 t ro> y cre a (L- were c 11 

eve:t of ar ooer ency. cr ere ~ ~l-

a e 1". t.r . .u rin t.. :i.O .ti •. ne - f ... a t.?t 1 0 :3 
e 

"'. 
!.1J)t 0 :'s 

1 t. to 

1n f r er 
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a rin 

of u-e-



r 

f.J sort es 

r 

r 

rt ,.. 

f 

lor 



.,SJ res, Tes cs an ac t. . 

part in 1m .I.e: en tinS 

SlXlnsibU ty or develo!'ing and testin bot! t ct:cs an ele tronic 

c ntEI easare tech.,,_ ea. Al..s, aintain a f':e1O 1'''o:atory for 

n ~sary operati n 1 engine ring. Laboratory activitlos would in-

clude sh~r -t design am codiflC ti or e :.tip:lent for operat.i. nal 

te ing. lbe Director t would als Cle me th capability of 

ex'; ting e c~ronics t for t ct.ical 1') en by S C and 

r c nd adaptio a.'¥i r tin cnts ich ld incr ase Ule capa-
13 

bUity of existin e i ent. 

su=ary of the rojec Wlde::-tak n am carried out. by (;<1 

for th t ve- o."'1t.hs period of thie storical porting p riod :U 

given bel 

Te:st i-

cations r." is) 

c 

This project was initiated 

Ul 

j r de i 

ch t.o Ul pro 1 

ne 1953. In J.:arch it 

of e pleUon for 

r 

ly 



6 rc.;.;.>· t. ~ of_ Ie the trans iLter 

tr cks ith it .in a uieseent state. .ben a signul 15 rec ived, a 

tuning cO:ltrol relay acts to stop t e t.J.nln" t)r and ncw te 

tr =. ntro C' ts 0 "loa -MroUgh circuiL all ~ .e 

ina when the f!DY siGlal shifts IN ency or c1iscon-

tin as a t.ra.:-.sm1esl n. In t.h even ~e siQi 1 disappe.!lI"s, aJl cir-

cuitB return to nonnal search posi tioD, rrl tha Nlcei ver re-cyc s 

for norma seArch. 1e !:.rans:.i tter is aul ted fI'Ol:l t.wo sources J a 

noi6e gen rat.:>r and as' 1"5 nie oscill tor. ~ supersonIc ne 

trus produced· sed for ident.i! .cation purposes a."ld, cn re e . vEld 

y a sec nd ja: cr, de-el crgiue.. te cO:lt.rol circuits in & 5 C nd u 

ar; th s preven ting the p ssibUit.r of more thdn on" j 
15 

t.he Sa:De fr .uency simlll.t.an .ously 0 ') 

er occup,fin 

In Febr ary, Str t.egic ir Coc;nand dir cted that. the project 
16 

would b desiil11ated in the future s Te~t Froject 34. CU) 

A detai e-j accoun of the tests on roject. I1 lnew n be J ) 
17 

will be found as exhibits in the prendix to this Ilist.orlcal~~ 

15. 
16. 

'Yo 
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guid line~ tor t t accom llih!:: C) 
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24 

Jet aircraf d 4Y d for c r lder bl distance. S) 

ng 'rans:ni ter for roducing random p ('ona true t.-

ed Lo etier with other equ cnt necessary for ts. Flight t ts 

wer made in January and February 56, w th en re_lts. 

'!he project ho ev r " 
25 ruary 

1956. A final r rt co ring d taila of the J itter, 

tests flown, am tests r ult!; ldb rep~ .. -ed nd u:::i t ed at a 

lat r d teo (U) 

Test Project. tiber 33. "Person 

is projec w ini i .. t.ed on 6 a.y 1 56. 
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Reg 23-8 

GLI" 10 HFA UARTER ::iECO D Am FORCE 

23 8) 
Barksd \ Air F rce l3asp, La 

24 June 195:; 

sion r the 376 h Bombardment Wing. MedIUm 
/SUperseDes 2AFff2J-8.TI p 53} -

tate the m1SSlon f the 376th Bornbardm nt Wing, Medium. 

II ~ Ull H adquarters and In acc rd nce \nth pollcle of 
,g ( the 376th Bomb rdmcnt 109, 1edIUrn 15 0 conduct 

pprl en In de.f' cpment of I Chcs, equipment, and procedures ior 
c borr. rdment operallons. In addition, a now ledge f s rat gic bombardment 
ns will be rna ntamed. 

3. ~1'0 SI..iHLlTIES. The 376th Bombardment \\Ing, Medium will 

a faintaln .I signed umt 10 
aln I enemie of the ited SIll's. 

t.lle of readlnes 10 p rm t Immediate operations 

b. B pr P<J.red to perform ta s asslglled In current emerg ney plan , related 
p r tl nord r d exlSUng directive . 

e Train ere s and unlls for the perform c of loba\ p r. tlons. 

d Eq IP unl ior accomplisnment .Jf the aSSigned m sion. 

e up rl the All' Heserve and allonal Guard programs in accordance with 
In truct ons received from this or higher he dquarter . 

f. Perform sp clal rnl slons d recled by the Commander, Second All' oree. 

BY ORDER OF THE COM 1A D H' 

OF fJ rAt 

Vk~ 
ACHOVEC 

DlSTRWUTro 
D pI 5 ys C, ATTN: DPLCR 

W. H. OFfUTT 
Colonel, U AI' 
Chi f of taff 

t 



. ! 

S~O D AF LE'M'ER) 

23-5) 

IfiI.A~UA...llTERS 5.&;0 rn AIR FORCE 
Bar dale Air Force Ba!!e,La 

ORGANIZATIC * FIElD 

9 pt b r 1<153 

1. PURPOS~ To augment the provisions of S~cODd AF ~e~Jlation 23-8 
by !!tating the secret mis~ion of the '3 7 6th Bambard!ll~nt Wing,¥.edi • 

2. MISSION: 

,. To QeTelop and test bot tactic!! nd ECM teehniques,Snd as a 
result ot these t st!! rec end to Headquarters SAC,rtt1uirement!! to. eau1p-
ment,including that neces53~ to coudter guided missiles, th ad ption 

f ppropriate tactics an techniques by the C nd. 

b. To develop and intain c pa ilit for performi !eM cove nd 
di.er!!ions in support of strategic bombardment operations. 

e. To determine the capability of exi!!ti~g electronics equi .nt 
tor tactical eaployment by SAC and recommend to Headquarters SAC adaptions 
and refinements which will !ncr ... e the capability of existing equi ent • 

de To maintain a field laboratory tor nece!!sary operatior.al engin­
eering. Laboratory actirlties will include sho:-t-tel'lll design and modification 
of equi. ent tor operational t sting. 

e. In addition to the abo e,to intain a capabili y in no I 
tr tegie bardlllent operations. 

3. .:.IN:;...:=;;.;UT~n«:i=--,T:.:.;HI=S..:KI=S;;.;SI:;.;O=: 

!tChn1eal Hal on will in In aD ropriate ARDC or-
ha necessary short-t r. des~ and odificatio oit 

tual assistance in the c pletion of 

b. Lia110D with Aro<: and other cia willbe 
by H d rtera C to: partie! tion In uch join pro ect •• a 

2 



BY ORDER OF THE ~: 

/ s/t/ FORREST A. BRANDT 
Lt.Colonel, USAF 

IST!UBU'l'J:OIr : 
1 - Coadr,SAC,ATTM: DPLMM 
1 - COIIIdr,4th ADiy 
3 - Co ,376tb Bomb g 
5 - Ho '2}l' Clasd Files 
1 - DJperaonn.l 
1 - D/Ope~tions 
1 - D/Materie1 
1 - D/Iat.1l1 .nee 
2 - D/Plans 
1 - C<IIptroller 
1 - In 

KENNETH O. SANBORN 
Colonel, USAf 
Chi f of Staff 
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SECRET 

IiEADQUARTERS 
76TH 00 !BARD !E!lT WING HEDMI 
B rksdale Air Force Base 

LoU15iana 

Division Co~1erl5 Remarks 

Section J 

.r 'I'rainiru Report for the ~:onth of January, 1956 - RCS: )-JAC-Tl: 

~ Ir wi I + rex ks of he W:n Co'" nder. 

Brieadler General, USAF 
Commander 
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SECRET 

rl R ,. '5 

Air Trainin RC'PCH or the on of I"J"lry, 56 - RCS: 3- AC-~l. 

::: 0 :ur willi h rp ~rr: of U'e liir' Co nd r. 

Brigad~er General, 
CO"'":.1l1der 
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H~UARTI:RS 
376TH OOHBARDl-!E rr WING J.!EDIIDI 

Barksdale Air Force Base 
Louisiana 

Division Comrnand~r's Remarks 

Section J 

Air Training Report for th~ Month of l'.arch, 1956 - Res: 3-SAC-T12 

I concur with th~ remarks of the Wing Commander. 

6-1 

Erigadier GeMral, USAF 
Cor.rnander 
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o c Ir with t. ... e re r s of h SjUa ron an Wl.n Con::=~ r .... 

I!if/J~ 
'!. A. PRESTON 
Brigadier en ral, . SAF 
Commander 7 
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SECRET 
HEADQUARl'ERS 

"'6T OOMPA..mlolEl T WI'~ :::;J)Ttn 

Barksdale Air Force i:hse 
Louisia."lB. 

51 EJECT: The.3 6th !ltDblrd;'wnt Win 
Progr8.! (ReS: SAC-U30) 

um, 1 st and 

TO: Corr.nnder 
Second Air Force 
Barksdale Air Force Base 
Louis:;.e.na 

1. Subnitted herevitl: is 
he 37 t Eo!:loorJ.nent iii g, edium. Tho 

trrou 30 'o':eoOOr 1955. Each 
ual project pro es. 

2. Test Proj ct 'u:::b r lX, "Develop::!ent of an ~ t 
cnt ons Ja, .. "!!:tcr". 

a. Date ·nitiated: 2 June 1953. 

b. Percenta e cooplete: 47%. 

c. Hours Oown: ;ooe. 

d. Present status: 

(1) The jammer designed under trjs project is a 
mechanical approach to the problem of an una 
search, lock-<ln a.'ld spot ja=er for use nst GCI 
communications. Th recei r continuously s ar 
th \:and of 100 to !56 megacycles 10Ihile the tran -
mitter tracks \lith it in II. ~.aoent st teo . a 
signal is received, a tuning control relay act t~ 
stop the tuning motor and actuate traIlSI:litter control 
circuits. A look- ough circuit allows the unjt to 
determine vLen the enemy signal shifts frequency or 
discontinues a trans=dssion. In the ev~nt the signal 
disappears, all circuits turn 0 tho nor 1 s arch 
position and the receiver re-cycles for no~ 
sa rc. Tho tranS!:l'tter is modulated from tvo 
saurc a: noise generator, and su rsonic os-
cillator. The su r onic ton thus produced is us 
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for identifi<ntion purpos('s and, when NC v 
second jammer, de-ener izes the co trol circu 
second j~r, thus preve tin~ the possibi.i y 0 

t an one ja.'":ller occupying the same frequE'nc. " '1.11-
taneousl • 

(2) To min:ilnize trac'~i.ng diff" cult' es in the • ir t 
all circu~ s vere designed to tune cne lf tJ- e r -l ~ • 
band. If the equ i p:1ent pro 'cs sat:sfactory, the. tw­
range vill be extended to cov r the entiro d r 
to 156 me cycles. Pr sent trac ng errors fQr a~ 
Cl·t~ a ear to sat'sfactor. over tr.c ran 

In' aturization of the ntcr:rediate fr9quency ampl f r 
was completed and the unit bench tes~ed. A sensiti ty 
of one-half microvolt was obta':'ned \lith a band '"I.'l.Sw of 
a p:-oxL"lIlte1~' 130 kilocycles. The s nsiti rity vas 
sured ~th a TS-497/ 3ignal generator and Heat~i+ 
cilloscope. The rev r fro.t was not 
for t.'s initial test, but the co lete r c 
be tested during Docembc:-. 

(4) The scan rate of the t cei \ r .as not at been r-
mined due to lack of a suitab'e dr 'Ie motor. A motor 
of the type r 'ired p~s been ore~red nd shoU:d 
caived during Dec .ber. 

(5) The identification device r~s been desiened but ~ll 
not be used in the first model because tr.ere is no 
suitable :oodulat'on ra, sformcr. This c rcu1t \1111 not 
be quired to test tha search and lock-on princ pl 
o.nd can be added later 

3. est Project umber 28, II ~velopnent of an Unat ended Random 
Pulse Ja.~ern. 

Date in'tiatoo.: 1 rovember 1954. 

b. Perc ta con:pl te: 45%. 

c. our now: ·one. 

d. Preaent status: 

(1) Tb ja=er ing d signod under this test pro ect i 
an unattended, sweeping, random pula d, S-bmd trans­
't .. er. Pu.'""POse of th ja.':t::er is to lay rly 

Tn ng radAr tI ster.l detection of jet ircroft by 
creating a ~ itude of random spots en the radar 
scope. ~ t i not cted t. th epots ere ed 

2 
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(6) 

7. Al ALQ_ 

a. Date' niti 

b . e 

• Fours flO\m: .o!5. 

d . Present status: 

(1) 

( ) 
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I eat nE" :!.n th fj 

ter \15.5 not as sev re a.3 exoeri nc€' U1 unoor" 
indicated that the ~odw.ator tube in m..m: 
TranSI:l!tte~ nunber on. \/as lis ntled to • 
s'stor. 
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(7) 

(8) 

.q . AuxiJ.ifU"'! st Pr ect rumoc r 4 , "AJ I 

a . 5 A t 5. 

b. ~. 

c. 

d . Pres 

(1) 

e 
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.... gn f 

a. Da 14 ber 1 5. 

b. Fercr.ta c r' tE-: 

c. Fours f O'WTI: IA. 
d. Pr"sent otatus: 

(:) to 
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1 Aux11i ct U!;lb:r4 1JA~r 

a. te i t d: 4 cto1:rr 5. 

b. 51>. 

c. ours flo .. '1:: 17: 

d. P. sa t status: 

(:) Purpo~e of 

(3) 
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AtDd. Ilry Te Froject t 

a. :late in- at 5Au st 5 • 

'b. Perc nUl CCI:l eta: 2JJ%. 

c. Hcurs flo 16:00. 

d. PI' 

(1) 
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Pwr Out ~t; W tts 
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376ocTl' 

S T: 

TO: 

SEC ET 

Co_ 
Second A:r 0 ce 
Bar sda'e A r For~c 
:.mu.sieLD. 

e 

... velop:leDt 

1. Sub:rl. ted hereYi th i 11 renort 0: b projects assiPDed to 
t A -; fr'-..h lnrdnent Wing, The riod of this report is 1 
D cet:oor trrou 31 c ;loor 1955. mch succcedtn~""'a h deals Yit 
indi vl duB. pro ect pro "Tess. 

2. Te3t Project ~ber lX, Develop::! t ~ an Unat ncied Co 
cat ons Ja=er". 

a. Data initia eel: 2 June 1953. 

b. Fercer.tage corn leta: 5C~. 

c. Hours flown: ·cne. 

d. Pr sent status: 

(1) The jSJ!ll:lE!r desi ned under this project is an electrc­
ecr..a.nica1 approach to the problem of an unat ended 

e rch, lock-an and spot jamcer for use agains Gel 
ications. The receiv r continuously search s 

the bmd of 100 to 156 me cycles Wile the trans-
z:dtt racks vith i in a qui scent sta e. n a 

':Ilel i received, a tuning co trol relay acts to 
stop the tuning J:lOtor and actuate trans::.1ttar control 
cirC".uts . A look-through circuit allO'JS the unit to 
d e \/hen the en~' signal shti'ts frequency or 
di ont es a traosc:1sBion. In th event the signal 
d' s, all circui s return to nomal search poBi-

the re c .her re-cyc1es for r.on:llll search. 
tar is oodulated fl'Ol:l tvo sources: a 

and a au sonic osc11.lator. The 
dU eO. 1 us for identifica-

c1 ascondj 

12 
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!"O... C rcu... ina second jaI:Imer, 
por'ctb lity of I:IOre than one jammer 

aimul taneously. 

(2) 

(3) On" circuit n the pover !:!pIli er ~s found to be slightly 
off in racking \oli t. the other circui ta. This vill be cor­
rected during January and the Ulut tested as a cOl:lposite 
tmi t on the groun. If all tasts indicate satisfactory re­
sults, it rill be :-ead. for irUtial flight tests. 

(4) The drive ootor bas incor;;orated a clutch and brake systeo 
which allo .... s ":.~. tuned ci rcui 8 to stopped vithin the 
pass band of the receiv r. A SFccial reversing circuit 
vas desiened and constructed for alloving the rotor to re­
verse a:f er each scan. This is necessary due to the de­
sign of the tuning capacitors. 

3. Test Project rum r 6, "11in1mur.l Performance Star.dnrds of WI 
EquiJlDents and Installations". 

a. Date initiated: Yay 1952. 

b. Percentage complete: 42%. 

c. Hours fl=: none. 

d. Present status: This project ~s discontinued at the time 
difficulties OCClL.-red \o1.th the Blue Cradle and the QRC-27(t) vas installed 
and tested in the ffiue Cradle. "0 action ws taken on this project IoIhile 

he 376th BoI:.b Wing vas TDY over eas~ hO\rever, it \olill be reinstated 
i=ediately and progress ported in th e n ext SAC U-JO report. 

4. T st Project Ul:loor 28, "De Iopmnt of an Unattended Random 
Puls Jam:::er". 

a. ~te initiated: 1 l.ov tiber 1954. 

b. Percenta cor.pl.ete: 60%. 

c. Hours f'lovn: ODe. 

d. Prase t status: 

(1) his proj ct is aD un-
a d, S-band t tar. 
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Purpose of' th to d 'l.y early w.rnin& radar 
system d tec~ crof't by creating a multitude 
of' rnndon spot -cope. It is not expected 
tha the DJlOt~ semble the arc-like returnll 
r --'dar pulses, nor ° s it proposed to synchron-

th radar puls recurrence rate. 
From expert c and ob .. rvatoon of carly vanrlng radars, 
i't; has boon found that at long ranges such radars paint 
jet type airc t, ~ the B-47, et thar very poorly or not 
at aLl. The paints do not occur on fNery sweep of the 
radar and 1'l,-,rally llF' em- as SDall point echoes. These 
fl.eetin choos are used by the radar operator to plot air­
craft posi tion by lOOans oJ: dead reckoning for considerable 
dO stance yond the TRIlI,e \lhere noraU target rcturns are 
obtained. It ° s believed Umt by creating random UIl-

9J~clronized pulses on the radar scope, the margir~ paints 
can b:; ==ed and detection of' jet a ° rcraft delayed for 
considerable distance. 

(2) A j ne transmitter for producin randan pulses is be­
ing constructed from an AI/APT-16 transmtter. Standard 
AI IAPT-l6 parts are being used insofar as possible. A 
pulse generator has been ruilt to procr..1ce randan p.llses 
from 2300 t:l 28000 pps. The generator can produce p,llses 
to 33000 pps but some pulse deterioration is experienced 

t this righer rate. The circuit \lorks as fol1ovs: A gas 
tube noise generator provides random pulses to a free-run­
ning blocking oscillator. The noise provides pre-trigger­
ing of the blocking oscillator and the amplitude of' noise 
determines randomness of the pulses. The pulses are amp­
lified and used to trigger a blocking oscillator driver. 
Puls s from the driver are applied to a hard tube modula­
tor Wi ch modulates the magnetron. 

(3) Due to constr; ction difficulties and non-avaflability of 
the II! I APT -16 QK-283A maen<::trons, it w s decided to use 
the RF section from an AI/ALT~ transmitter. The QK- ' 59 

etron of the AI IALT~ opera ad ry satisfactorily 
and no tiple moding ws experienced. Th sweep mecban­
i in he AI IAJ..T-8 liminates th necessity of Co:lstruct­
in one for the random pulse j~er. 

5. Test Project Ull1 r 33, "Personal Radio Alert Equi ent. 

a. Date ini i 6 ;a 1955. 

b. Percenta ca::l let: Z3%. 

c. Hours fl IA. 
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d. Present ~ta u • 

(I) The SAC cs on u'l res i=edia e vailabili t: of key 
personne~ and 1- va.ilabili y of nnny other personr.e1 
loIhen II crt on st. Pu.rJ:ose of this .oject is 
to dete::'!:: ne f'pa thod of uiilly alertiDg specif.c 
groups of ncb viduals tr:rourh use of radio. Under this 
plan each nlii rtdual loIOUld be equi ,..ed vi"':.h a small radio 
re~e~v r th t ~d ~,nlently ~ carried in a BUrt 
Foc.f'. T is roce . vcr wuld be tuned to a Bpecified !re­
que'1CY pan loIhich an alert signal could be croadcast. 

(2) Exper' em. were conducted loIite the codif"ed Regency and 
oca1J.y on~tructed !'Cee 'ver circuits to deten!line high 

frc limit" of tra .s·stern ncr", on hand in this orgnni-
Several 't rpes fro different CIllIIlf"acturers loIere 

t.1.ed. 'los of these operated cnly in the audio or 10\1 RF 
frequency ranges. TloIo po rot contact :;pes 'Were found which 
loIOUld operate up to BPproxilIl.'l. ely five no Be-'cles, rut ope­
ration loI8.S qui'te critical. Hi h .frequency transistors 
vhi ch \I re ordered have ot bee received; inquiries to 
manufacturers indica e transistors 'ch might be expected 
to operate in the frcquenC".t rBrJge artIIImd 30 megacycles re 
scarce and 'Would be special handpick9d units. -t is ex­
pected that field tests vill be conrluctR.d on the 1000er frl')­
queneies vitil the JOOdified Regency .receiver. 

(3) An officer of the 376t. Bacb Wing made a visit to 'the 
Capehart...FarnS\lOrth Corporation, Ft Wayne, Tndiara, for 
the purpose of obtaining data regarding the transistorized 
miniature radio receiver under developllS'lt by that can;:any. 
The Capehart-FarnS\lOrth miniature r ceiver is a conventional 
superheterodyne type receiver using transistors in place of 
vaCUUJ:l tubes, zinc cells for pawr and a hearing aid ear 
pie e for audio output. In addition, this receiver has an 
interesting accessory vh1cb vould be particularly adaptable 
to any alert call system for use at hane wen the person 
concerned loIOUld Dot nor.nally carry the receiver. This Is 
a mse w1t .:ontainlng a speaker, push-plll Class I§' 
audio stage and pawr BUpply. un! t Is b.:.llt in the 
rom of an ash tray at the present til:le and gives .ru.u 
volUl:le cacpa..-able to a high to!le quality table radio. 
It is nOnDally connected to a f:IJ cycle, 115 olt ouUet 
and operates wan the transistorized miniature receiver 
is pl ed into t. The receiver still continues to ope­
rate froc the mttery, rut since thill is in parallel vith 
the paver au ply or the accessolj unit, there ill no tat-

ry drain, 3n fact the Is a gbt charging dt ct. 
The mn1" r c iver ill qui ct, about the lIize 
of a cka of c1 s. ry l1!'e Is at ted 

T 
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(4 be Camr..:u-t-Farnsw rtb receiver are less 
: ' rnmenw spe~~ ·cations. Temperature 
fI Otl ~ C 0;0 degre"'s centigrade. Ainia-

ture size or re e ve~ is obtained mair.J. (other than 
throug use of tranSl.stors by '~se of I!:iniature electroly-
tiC capac~tors ch ~i.I:rlt the a1:owb e oper ting tem!)era-
tures. e 0 r type c c tors ",ould require a sOI:le-
",hat. 1 "ger s ze. r . prooob e that any receiver deve­
loped under thi st project ",auld not 00 ... qUired to 
lII:!et overrJ:lOnt sp ci!' cation-. .e re"e ver s qUite 
resistan't to dat::lee froc ahoci. due to u e of transistors 
rat er than va .film tuoos. 

(5) The as ray tyte 0 cc SEOry i'or ncreaaed audio outl-ut 
rhould cons ered.rOT' use an alert cil systen. 

(6) 

Such a d vice would allov the ",earer of the ... ceiver to 
renove it at h~no, piace it in the ccessory receptacle 
and eo bout ~tL'le r.ouse old i'unctions. The device 
vould be opero d at f'ull volUI:!El vith a squelch circuit 
.m ell 1nU1d cause' to be quiet except ",hen an a.l.an:a 

ignal s ce ved. Th signal \lOUld then ro be:lrd loudly 
d clearl. hI .OUT. ame and even en s1 pers 

t night. 



SEC ET 

6. F 
:ations 

c. 

(J) 
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have reen ad usted to tune the ece vel' throu the 
range t three avee per second. This S'oleep I' te is pro-
bably not he e for use 'n the final version of the 
j er, 00. h s bE>en chosen for test purposes. 

(4) First checl:s o! rpceiver sens:.t1 'ity shov the . imlm 
discerni ble s1 nil..:. to be less than one mcrovolt over 
the entire ran"'e. Gain of the celver is 120 db t the 
high frequency raIl e and ~O db at t.:"e 10v freque cy range. 

te an:! pause cirC'llits luve been adjusted so that pause­
and-lock-on period~ of 5 much as three secends !lve been 
obtained on t est and actual signals. Longer periods of 
tiIoe m:' not be required if the transmitter can be con­
trolled to 10ck~n in SU£ficiently short time. Sensitivi 
of the _"eiver h s been reduced by decreasing sc::-een grid 
voltase on the RF and IF a.:npB ~iers, therefore it has not 
been necessary to nove into a screen rooo to eli.I:rl.Iui.te in­
ter! rer.ce froc local VHF signals. For testing under 
these condltions, a high amplitude si .al from the T3-40/7B/ 
URR signal nerator is being used. A ate tube is being 
added to the transmitter chass' 5 so it can be turned off 
and on at he correct t.:1tles in conjunction vi th the r -
ceiver. 

7. Auxiliary Test Project ru::!ber 2", "S-Bend RF Systel:s". 

a. Date in!.tia ad: 1 Novel:lber 19;.(,. 

b. Perce tage complete: 79%. 

c. Hours nO\.l'!l: 52:00. 

d. Present status: 

(1) n using high-power d S-tand jBlllld .. transmitters, such 
as the All/APr-16, AI /AI1E-6 aDd AN/ALT~, considerable 
dift1ou1ty was enoountered in l:lIllt.iple moding of magne­
trons, 10\1 POWI' output, and poor pert'ormnce. Cause 
of' the troubles vas found to 1:8 the poor RF transmisslo: 
lines and connectors used vith these systems. This pro­
j ct was init.iated to inveatigate transmission lines and 
conneotors and attempt to improve the system pertormance. 
Several types or connectors and RP' cables have bean 1n­
vestigat 

(2) T-I.02/ALT-6 trans:::it r has been modif'ed to allow 
the etran oscillator tuba and tuning echanlsm to 
be operated otely t'ram the tre.nsr.:i tor cas. In 
this lIIIIllner the tranm:d ter l:e Itounted in its normal. 
po ition 1 the etron is lnata11ed very close to 

7 
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th'" same. 

ctron uni t is cooled by 
ped throuu-rh remote cooling 

ruds' blower is provided in 
tron 4'ilslnent and en ode con-

(4) Tho tes mssion \laS fio\ffi i.!l~" t.he '/FPS-10 radar at 
Bnrtlesvill , Oklah at an altnudd of 3 ,000 to 36,000 
feot and a" rspeod of 430 knot. ~ one loinS made irOOl a 
point 200 miles east of B3rllesville to a point 200 miles 
vest o! Bar+lesvillo. fun two llSS a return fli 'ht OVffr a 
course 25 miles nort. The third an:! fourth runs 1Je e 
repet.ition~ of ru:: one and tw. The irst wo :nms \tere 
end viti;. only the moo"fied A1~/ALT-6 transz::itter operating 
and the last t with only the s'"..andard AlI/ALT-6 tranStXit­
'tar operattng. Both equirlDents 1Jere re-~ t ::; ep from 
2945 to 2':'95 me a cles at. a swep speed of 20 De cycles 
per s"con1. Ja..-:ming w.s obser d on the vertical lowr 

of he AN/FPS-IC a 2770 I:le; acycles. Both equiJDents 
opera ad pI operl' during the ssion, the modified SO"l; for 
2.05 hours IUld the stancb.rd set for 1.55 hours. Fran 
}ilotograph logs, and data obtained by oblerv rs at the 
radnr Site, it a.peered he 'ntenBi y of nterference pro_ 
duced by t rer-ote t:a et-ron set ws considerably renter 
than that the standard set. Intensity of jamr.rl.ng 
fr the rem 0 set ws equal t 150 nautt Diles dis-
tance to tha. roduccd by he standard se t 50 nautical 
mile. 

8 

T 



SECRET 

ante~~ on other transmit~ers. I ordpr to e\ ua e 
this, six la '-E!S d y-' th UG-l106/ALT-6 wve de to 
coaxial transfol"l:l r 1oIONl co s+ructed to repl!l.ce the AB-
109 an enna receptacles. T S"tS vere made of normal wve­
guide- o.-<:rlr !"I"F£l tion and sho;red an average voltage 
stand £' ve rat· 0 of 1.4 to 1. When the tr~sformers 
am r ght angle adapters \lere tested, bowver, "Wilt in" 
disco t'nui 3 apF"a~d and he VSWR rose above acceptab:e 
value". is a. parent that the right angle adapter re-
quires co. siderabl" modii" c:ttion to be e1 ctr· cally acceF­
table. A fur.her aif ~cu:.ty·n he use of the plates is 
that ii' the guide opening is covered, as it -IOUld have to 
be on a.l'l aircrai't, the coverir. material adds capaci ti va 
reactanco which disturb~ electrical operation. ~ ching 
out of the C8.p:l~ tivo reactance by ea"-lS of an in ctive 
iris ~s pos~ible over oru.y a narrow bandwi:it 10Ihich re­
'ltric s the frequenc: ra."l"'e of the = enna. It is hoped 
hat a t ansition ee ion can be (' v.!.thln h guide to 

l!19.tch e pening to a suitable cover. It is possi Ie 
ldtb such an arranee=tent that the cover could Iso be 
used as a Ior.l.rpinG eviee to produc a desirable 
radiation pa tern fro::l the antenna. 

8. Awdlhry T<>st. ject 'umber 45, "A1:jALQ-J S ta1xi.lity stn • 

a . Date initiated: 2 boy 1955. 

b. Percentage cocplete: 20%. 

c. Hours nown: 30: 05. 

d. Present s atus: 

(1) Purpose of this pr ject is to test and eva11.Ul e tactical 
use of the Al.l/A!R.-J S-b:md search-and-1ock-on ja;m:zin 
system. Two cacplete /ALQ-J syste::!S r.ave been de­
livered for se on these tests. A otal 0 47 eq p:16o"s 
nre scbeduled for deliv ry to the 376th b ng. 

(2) Testing ot the All -3 at Barks e A.l?B ha been sus­
pended until such time as the systel:lS on hand can be 
modified to provide satisr ctory 0 ration, or systea 
115 is ::-ece ved from the manufact\:.I'EIr. Systel:l 1/1 consis­
tently em ts a j8Jlll:ling signal which 18 bov the frequency 
ot the vi til:! radar by three to 1'1 ve megacycl t most 
pointe and as lIIUch as 20 acycles a SOI:Ie frequencies. 

e jaJ:2llin signal. emitted by tnm ter 2 1s 
frequency or victi radar; b 
not at dy, tor 
disanDE~ln~ 
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ja.mc1n s r.nal from the trnn r nnd both wander off 
the vic~ m signal. The :anuf cturcr has indicated he ex­
perienced the e diffic lUes \11th system #5 and that a 
roodif' cat on viJ.J. be ~cessary lo..o overcome thElll. 

(3) n eht tests \lore clx> uled during DP.Cember to be 
run arairst ar HSQ-2 trackinr: radar nt DR s RBS, Texas. 
Sy tor ws w"talled on a KC-97F and pre-fll hted. Dur-
in'" the pre-ilt. t vas no~ic"d the noise l:lOdulation r.ad 
di :lPF d. The equiy:nent was re urne to the laooratory 
and inspection revealed he tIOdlllator tube had been running 
very hot, vhich sulted in cold solder jOints an the 
cathode and grid rin~ ass mhlies. Further investigation 
shOW'ed that over--heatln ws due to an lnt~mlttent power 
conn"et on to Ue modulator and mgnetron cooling fan. The 
11 t test nborted du to lIlck of spare parts. The 
ocond n' "t est scheduled for DecClllber ws aborted due 

to ccnt"!'lUin- "ff"cultl.e encountered vith both systems 
and the "cnt on of th mnaf'lcturer that odi.ficat'on 
voul.d bJ nec seary. 

(4) While i~'ng modific:ltion . structions and dditional 

(5) 

quip:!ent, classes are 00" ~ conducted for 376th ME !r.ain-
nance ronnel to fllllrlliarize the.."ll vi th operation and 

raintenance procedures of the Al/Al.. -3. Dur"n!; this class 
~he r. (7letron of tra."l~ ter 2 ws re oved for demo. stra­
tiOD j:Ul"pos s. In order to reJ;;ove the l:laf,n"tron it is 

" neces~ to move at least one piece of fin r mtorial 
(Part o. 68545) \/hicl. xtenc!s from t e tput vindOW' of 
the magnetron to the internal wveguide. The section of 
internal wvoguide ppears to be nade of soft a uminum, 
appraxinately 3/32 of 1m illch thick. Two 4 x IJ) !:lachine 
screw are used to secure each ieee of finger n:aterial 
to the guide. ttnen eee screvs vere re::lOved, the threads 
on the w.veguide strippo1. It ws necessary to re-drlll 

d tap he holes in the vaveguide for an 8 x 32 wachi:ne 
scre\l in ord"r to re-socure the finger ter1al !'ter the 
:a tron nad been replaced. ~tly this di!'ricul ty 

v1.ll be enc:ountere menever a '!ll tron is replaced; it 
1s felt t the method of securing tb fin _T material 

o the \l!lveguide is not " t' s actory and \/ill result in 
eventual =nent e to the section of internal wave-

de. 

sc eduled to nO-olD in January if 
d 0 sch dule or systems 1 and 2 
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9. Auxili'lrY ("5' 

a. 

b. Percer 

c. Pours 

d. 

(1) 

th ra 

paver out ut 0 

()) 
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(4) On the miss::.on of: 2.1 ilece her t.ne :rodar scop<! ain ahoved 
intense j3rlI:li.ne at all rene s . The rada:t operators could, 
h<nrover, (TJiU cons'derable effort) get the radar to lock­
on be tareot aircraft thrcu r t. e jn.':II:Iine. The radar 
could then t!'llck th ta t vi h re t' ve cas eat all 
ranges . 

(5) One more at is scheduled for h first \reel in ~amDry 
against the 1:-33 radar at - lin AFB. Succ dire ests 
during Janmry Illld February will be P.Il l1st various r­
borne racb.r • 

10. Auxiliary st Proje_ 'um1x>r 47, 
for AI IALT-6 and AI IALT-S ~ranBIl1tters". 

a . Date 14 S~ beT 1955. 

b . P rcenta c et 15%. 

c . Moura nmm" IA. 
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d. 

(1) 

(2 

(3) 

ll . Awdlinry Tes Project ocr 4, Ai I'll order" • 

a . Ihte n1 i ted: 4 ctooor 19<:5. 

b . te 

c. 

d. 
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1) 

(2) 

3) 

12. A liary Tes 

a . ed 15 A gust 19 

b. 5%. 

c. ~'ourB 

d . Pre s 

T 

!r;- 8(T) • 

spot­
air­

and 
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(2) Or.f> r: gl t t. t. wat> _l<nm :m 1 Dec r us n t\lO KC-97 
ai>:-craf't, one simll tOn the b'ne aircraft carryjn the 
ja;:m::-nr t::-ansnitters an1 the other silIlUJ..:l.t r:r th fichter 
111rcrni't. 'e air"r<..ft ma'ntained a constant 25-mile se-
p ratijn hile r1. nose-to-uul over a course extending 
anne y 1 S Ill. fro:: t e ound station. Tj e 
bcnber Il l 19,000 f et"11 ti..1de and the fi to at 
8, 0Cl0 r t. e rro'.l.l,d • L to on was II 50 wa t EC-640 VHF 

tra SI:dt"e Ii RC-$l ant r.a loc"tr.d Barksdnle AFB. 
T:-anS!:iss1ons to the r tor \reTe a tape recorded sequence 
of tovns and popul tions ro a cd once wi til short _ter-
val be llcen transmissions. An E-/ C-3 c over was 
used On the fOrnter. 'I'lw frequency used s 142.38 "'a-
cyc1 s and the Fr.! operator n the banter cor: irually 
I!IOn tore>d to mintairl h :;\rept 1nnd of the j=ers cen­
tered on this frequency. Fou!" runs llcre made u ing f 
one to three S\leeping transmotters and one trans ~ttcr on 
spot Jaromin. One. ercent S\rCep units \lere used and t e 
transmi tters ad Ousted ror jrum::une rn e of 00 to 1000 
hits :er second \Il.t narro\l no_se oodu1 tion. Results o~­
tainod, as co:::p ° led from the nil ° .ator and observer logs 
and r corded tapes, are s1:0\111 1D the follOllJ.ng chart 

JA1:l1I "C FTR FRn GlID STA FrR TO 00lGE:R 
C alIT-OU }rr ES ~ARAr::: 11-l:EFS 

HIm 1 On 1% Tx 800-1000 Hi s/&lcond :arrow 

RlJ1 2 

"oise ° m OutPUt 120 Watt 

o 42 7 
o ~ b 
o n Q 
c 110 30 

o 
C 
3 
3 

3-2 
2 

117 
86 
79 
58 
3 

20 
14 
16 
15 
15 



"-., 
2 
3 
.3 
4 
4 
4 

RU r 4 

4 
4 
4 
4 
4 
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?8 

4 
125 
l42 

126 
liS 

SO 
49 
40 

120 a s 

21 
35 
33 
J4 
34 
4 

22 
14 

tts 

25 
12 
14 
13 
13 

(3) Three nig .. t t sts are schedule:i for January. It is 
plaru ed to use three tronsmt rs on tho e tasts with 
mrious ep and modulation setti s. 

3 . Test Project "UI:I r 32, "Cell Su. port Tests • 

a. Da e initiated: 17 Febru9.ry 1955. 

b. Percen age co::lplete: 30%. 

c. Hours fl 583:10. 

d. Prosen eta us 

(1) Purpo~ of 

(2) 

EX::! equi nt nec s 
roms. ions !ron en 
radurs. 

roject to determine tnctics and 
tc prot ct rtain bocbcr cell 

" CI. gunlaying an n rceptor 
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\r.l.S oade 0 the tlOrr.iIU of 21 December by an aircraft. 
equ~ ppo:1 with helix antew.as. TI.e second fIi :ht \laS m:tde 
on the afternoon of 21 Decellll:x>r by an aircI"'li't equipped 
with QlJ::-27(T) antenr.as. On 22 Decenoor an aircraft 
equipped with AT-520 antennas 'WaS £101.'71, and on 23 Decem­
ber an aircraft equipped lIlth DilUXlnd antennas. Because 
of technical difficulties. the fifth tJPe of antenna 1'5-
tezl 1J8.S not now rut :ay possibly be rescheduled in the 
future. A J:lission report on results of hese flights will 
be prepared as soon as pho'o~rarl:s can be processed. 

{3} '!issicn re':lOrts have been cOJ:lpleted on missions 21 thrOU€h 
25. . 

FOR THE com, ~ 'n 

DISTRTBUTICli": 
1-Hq SAC 
I-Hq 4AD 
1-Hq 8AF (Attn: Elect& .. CClllT.lo) 
1-Hq 15AF (Attn: E1ect&Cocno) 
S-Hq 2M' 

14-376DCTT 

17 

~';-~;?/'2--~~ 
'rILLIA.M H. ~/ 
~jor, USAF 
Adjutant 
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H ARTffiS 

376Tli BOMBARDMENT iII G 
Barksdale Air Force 

Louisiana 

S BJEX:T: The 376 . Be bar er:t '1." 
Program (RCS: SJ.C-UJQ) 

TO: Comran er 
~cond Air Force 
Barksdale Air Force Ba e 
Loui lana 

1. Sublritted herewith 15 Ii enort r he 
he 376th Bo:rbardIrent lng, diUll'. The ~ioj 

Q F n.:ary 195 

31 J uary 19'i6. Each succeeding rai'Tarh' al 
pro~ess. ~l) 

2. st Pr lX, "DPv • ~ 
tions Jamrer". 

a. Da e 1nit ate 2 June lQ'i3. 

b. Fercenta e co~p1ete. 52~. 

c. Hours flo m: lone. 

d . Frese sta us: 

(1) The j ~Il'er esigu under 

e s re 

f In t en d C 

o • and 
us 

• control 

13 



SECRET 

(2) 

a) er 
1 11 er. 

( b) A clan in clrcuat caoac1 
cm t 1errent.s b carre \,.~. 

(3) 

(4) InoBlnlci: os all \or r 

3 . Te t Project :wrber 
Equiprents and Ins al1ations". 

a. Dat- ln~ iate : a 1952. 

b. Percentage ~orrri .3~. 

c. Hours flown: oue. 

d. Pr s nt sU!tus: 

(1) 

- EQf. an nnas and 
2 AN/ALT-8 
3 - /ALT-6 

/ALT-7 

2 

c bling Bye 

or .. r 0 pr ce-

B 
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(3) Co~ 1 ted ata 
1n tbl> fom of 

au 11e 

4. est ProJe~ ; ber 2 vel trenf- f 
Pulse J Ul[er n. (:1:RET) 

a. t init ated' I • venber 1 5 • 

b. Pe~cen a e c plete ~1 

c. ours flo1m: 

d. Present status: 

(1) The Jamrer being es n d under tr. s project is an un­
attended s1.:eepin ; randoll' p lsed, S-band trar.SD tter. 
Purpose of ~he jarrner is to delay early ~ni~g r dar 
systell' detection of jet a1~craft by c eatin a ault1 d~ 
of randoa spots on the raiar scope. It is not expected 
that the spots created will r~senble the arc-like returns 
frem noma! radar pulses, nor 15 it proposed 0 s~~c.ron­
lze he ja=ner W1t the raiar pulse recurrence rate. 
FrOIl" experi nee an observa ion of early "'RI"Ilicg raJsrs 
1 t ha been foun:! that et long ranges s\1ch radars pain 
j type aircraft, as the 3-47, either ver,r poorly or not 
at D.11. The paints do not occur on ever,r swe p of the 
rader and generally a pear as SlTall poin echoes. Thea. 
tl eting echoes are used Oy the rader operator to plo 
Bircra!' posi ion b;, lTeans of dead r ckoning for cons _ 
derable distance beyoni the range .. bere noma! target 
returns are ob aine:!. It is believe that by creating 
randmr unsynchroniz~d pulses on e rader scope, he aar­
gina! palnts can be Il'ask d and detection of jet aircraft 
elayed for conSl erab e distance. (SECRET) 

(2) e flight tes ",as flown 1.3 Januer,r 1956 using C-47 
aircraft at 10,000 fee al 1 ude ga nst tl:e A "/FPS-IO 
adar at Bar I nill, laboa, 8 preli nary chee 

3 

SEC 
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(J) 

(4) 

est Project 

8. Date lnit a 6 :ay .. 5 

b. Perc tags cOlrple e 2 d 

C. Hours flovn: A. 

Prese. et.tue 

(1) The SAC ies 
pereonnel 

al 

SEC 

A1 rt E4ui 

y of ey 
er re nn 1 
• pro ec 1. 



SECRET 

r-c 
r-c 1 



~s s. trains and 
Vhen 1n he vic n1 
tion f'req en 1y 
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Auxill. ry Tes 
ions Jaaner sing Tncr 

SECRET 
Proje-t 1m 

uctors". 

a. e im iated. 1 A nl 1 4. 

b. Fercentage eorrple e. 57 

c. Hours f'o~~: or-e. 

d. Presen sut s' 

(1) Purpose of this p!"o~ c is 
rn: co:rn unications J8lT er 
echameal umng. Sa 
le~ents in both the 

ui tar has been ~~l 
watts 1~ the fre u-ncy ran e 
Tne transrri~ter ineorpo~a es cireaits 

ver 

t sted using a 

ng 

(2) An electronlcally t eo receiver has been bu It. ASSOC1~ted 
with the receiver are con rol clrcuits au orraticallJ ~e 
the band, locate a sigr.al, loc -on, then tune he trans~i 
ter to the sate frl'quency and begin j8.!lD'ing. The Ja.:D'lng 
period can be as Ion as bree secon s, after .. · .. lch he re 
cel ver resUJres scanning . The receiver scans tr.e balld fr 
100 to 156 D'egacycles in 100 rrilliseconds, Wlth a flyback 
tiD'e of 100 llilliseconjsr allowing five corr~lete scans per 
second. Look-through will not te ~ployed because tn re 

ould be no assurance that t e signal bei- jarrlled was the 
esired vlctirr signal, h _ no rpason to con lnus; lng 

1t. If here vere only one sigr.aJ in +rp awe ban it 
\IOuld be jwnred for thr e so co 1 eriods e tnt rva.1.S f 
2 O'111isec nds. (SECRET) 

(3) The s arch-and-lock-on receiver has been built n s_x 
sect ons: ast-r sweep circuits, rraster c ntrol circu ·s, 
?~ circui·s, D'est~r rrulti-vibrator c rcuits, IF strip, 
nd regulated power supply. Each section is It on a 

separate cr.asSis, all D'ounted as plug-in units n an 11" 
high sta~dard ECM rack. Space ~ a ns for add tonal elr­
~try ~hich wil b req' ~ed ~or i en irication capablli. 

or any other lfodifica ions which lray becoD'e n ... cessary. 
Extension c bles hove been ~ade for all units so they 

7 
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ceiv~r gate circ 
circui t has beffi 
trated on uaking 

an 
transrrit'''r 

7 . Auxiliary Test Project ! UlTb"r 2~, "S-Band F Sys en;s". 

a. Do ~ initiatAd: 1 oveuber 1954. 

b. Per cer.tage cOlTplete: 79.t.. 

c. Hours f 0 52:00. 

d. Present stat IS· 

(1) In usin hi h-po ered band j in tran~it 5 

th AN/APT-16, Al/ALT-6 and Al'/' T-8, c nsi erllHe -:} 
cult] ~as nc un re~ 1n nult~ple ing of no 
10101 power outp It, an poor perforlranc. Cause of 'th 
troubles was founj to e the poor ~~ transuission 1 nes 
and connectors used with these systelTs. This rojec ~s 
initiated to inv stigate transnission lines and conn"c 
and atte:rpt to inprove th- sys lr. perforna:lce. Severa. 
types of conn cto~s an RF cables have been in~~ti ~ted. 

(2) .'0 flight tests of the::: ote lragnetrcn installation 'ere 
flOlIU uring January since only one T-402/ALT-6 h s been 
1T0dified for 5 ch op ration anj t is esira e to c pare 

SECRET 
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ITOUl'ltings 
B_X tran 

ss on 
is" on 
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8. Auxil1 ry est Project 

a. Oat 1nitlat d: 2 May ... 9 5. 

b . Percen ge c 

c. Hours flo'll: 35: 

(1) Puroos .. of thlS reject is to t~st an eva! e ta t 
se f th :/ALQ 3 ~ band search-and-Ioc -on ar. ing 

(2) 

sys e::. Iro cO!! ple·e Al'/AI4-J syste~ s have be n 
::. vered for US" on these tea s. A oW of 7 
are ache ".ued for ellv .. ry to 376 Borb 

ere r c 
sys ~ a in corpora 
short 0-1ngs of the 
6, 7 and 8 ere unc 

r1' val. Follovin 

(a) ver no 
cond pre-selector 

C8l! straps 
r5 s riki 
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(b) 

{e} 

(J) SylS IS 9 
ranu1'aetur 
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0 UlCl 

B. 

b. e 

c. II · ~s fl 1Jt1 : 

d . Pre_" tsta 

(I) 

SECRET 



SECRET 

SECRET 



f -

ll. 

b. 

c. 

e 

Perce 

u .... s 

Pree 

(1 

(2 

a) A r 
ou 
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11. Auxi 1ary T st Proj ct 'u:rbe" ~, "Airoorne Tar c r1 rn. (.;;lEG ET) 

a. Date 101 ia be:r 1955. 

b. P rcentag 113$. 

c. ure f1 19:00. 

d. 8: 

(1) oj c 1s a..:. 
to 



eRE 

1 t f C-

a. Date A t ') 

b. Percen a e c 5%. 

c. Hours flown. 9. 

d. Pres-nt status: 

(1) 

(2) 



EC E 

I".or.di ~ r • • t 

tnt 
r can 

e t 

(3) Ad::iit onnl fllgh for February o. 
vhieh only spot ade. Although 
the AJ/ALT-7 5 parently capable of successfully 
llpot ja:nring VHF cor. un1ca ODS the narrovnes of e 
con unica iODS channel coars. tuning of the trans:rit-

r, an or s lee ivlty of • -C r ceiver eke 
th1 s ve y fie... Th u e of C 253/AIR tuning 
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1. S'brrit+~j h~r- ~th 
t.h- 376th Bol:!bar1l1 t Wing, 
thr?\l8h 29 February 1956. 

rt of th- ECM pr j-c ign-d to 
'lb'" period of this r port is 1 
..d ng P &graph deall! 'Ni th indi-

vid roj-et pro !ss. 

2. -st Pr~j ct 
ca ions J~_rft. (SEC-

~r IX, " ~veloJ:IT n of ~n Jnatt-nd d o:rmuni-
) 

a. t~ initi 4: 2 JWle 1953. 

b. Fercenta - eo~pl te: 5~~. 

c. Hour. flolon: ·one. 

d. Present statua: 

(l) .. r d .. signed und r Wl! proj~et is an electro-
c appro ch to th~ probl of ttended 

S h, lock-on an:! spot j .. r for us.. nst Gel 
c cations. The r-ceiv .. r cont~nUOUl!ly 8" rcbes 
the of 100 to 156 e cycl. while the rana 1 t-
ter tracks \lith it in a quiescent state. When a sig­
nal is received, a tuning control relay acts to stop 
the tuning ~otor and actuate trans~itter control cir­
cuits. A look-through circuit allows the unit to 
eterrine vt-n th... ~ siena! shifts rrequ~ncy or 

discontinu~s a tranad •• iOIl. In the event the signal 
isa ars, all circuita r-turn to nonral eearch 

position and the receiver re-cycles for normal search. 
Th transritt r is JDOdulated frca tllO sources: a 

g-n rator, and a 5U r80nic 0 eill tor. The 
thus produc is us for id t1!1-

d, ~ r-c-iv-d b.r a II eo 

!4 



SECRET 

ously. 

(2) Test3 "ere c nduc -d to - ~ruin~ eff ct of the added 
tuning range on receiver sensitiv ty. Initial checks 
indicat- no adv rs- effect 0 sensitivity. Prel~i-
n&ry tracking e-n r c-iver an1 trans itter has be n 
acco~plish~ and po -r ou of t- tran3nitter checked 
ov-r the enti~- band. A ~inirur of 15 d ~axi6u. of 45 
wat s as not-d. Thes. taste er c nduct-d into a d~ 
load. The po .. er output lfay vary consi -rably fro test 
r-sults when an actual ant-nna is used. It should be 
k-pt in ]find that at present there is no suitable antsnna 
a ailable for the 100 to 150 If gacycle band. The AT-l90 
and AT-19l antennas are not Ifechanically suitable for 
us- on B-47 a! era t and n-i -r antenna is useful elec-
+ricklly over the entire HF fr~quency (SECRET) 

() A flight -st has n schedul-d for early t~rch to 
t.st the action of th- r-ceiver and all control cireui s. 
Thi3 t-s will indicat- to ..mat -xt-nt receiver will t .. nd 
to lock-on aircraft el-ctrie 1 nois .. and..ma dis &nee 
frolf the ground station a positive lock-cn can ex~ct.d. 
A test .11 also be ITa e to d-te:r:Iine l-ogtb of tu.e re­
quire for the ~-c·iver to find anj lock-on an ene~ s1g-

1 (5 x: ET) 

(4) "rborne tests of th- receiver and translfitter corrbina­
t10D will req ire an ieolated area, free of VHF signals, 
to preclude other signals from in erfering with the test 
~l avoid undesirable j .. ~ing of other VHF signals. An 
area in the Gulf of !-Iexico approrlJrately 250 !Jiles frc:.: 
Pensacola, Florida, was selected as being suitable. A 
visit was rade to the aval Air Basic Training Cent",r at 
Pensacola ..mere a iestroy~r is stationed. The laval Di­
rector of Plans advised this vessel can be rade avallabl­
for lui t .. d use as a base for a VHF transri t ter. These 
destroyers are equipped vi th an SP"»6B ra.1ar '.mich can 
be used for tracking and vectoring rcraft. VHF trans­
!ritter is a TIX( \/bich ha. a pover output of approx1IJately 
35 'atts. Through use of an arplifier this po~er level 
can be increased to that of the BC-6i.0 used in all pre­
vious VHF jamring teats. It is not anticipated that 
testa will be run prior to April because of aircraft 
cCJlnr~i t ts during the !rontb of March. (SFlJRET) 

(5) As p-r AC directive, this project will hene-forth be 
d signated s "'-s Fl"oj"ct 34. CurieL) 
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a. Date 1n1t a d: May 19S2. 

b. Percentage cOll'plet: 48%. 

c. Hours flo\lIl: Approxilr&t~ly 70 i h Bus '"top sting ALT-8A. 

:Ie t status: 

(1) The proj .. ct dir .. ctive h en bro g1: up- o-da ... to 
provide ~ini~ ~-rforyance, naint-nance and inspection 
5 andards for ~ systt!l!l s no on hand in this anj other 
S~c 'ings. Equil -n to _ studi .. d and order of prece­
• nce are as folIo's: (CO.WID) 

- ECfoI ant.e:mas nd:1F c ' in systue 
2 - A :/ALT-B 
3 - AN/ALT-6 
4 - A /ALT-? 
5 - AN/AP<;>'54 
6 - A /APT-9 
7 - A '/ALA-IO 
8 - Al'/ALF,.l 

(2) 10 .. stablish ~ini~ etandkrde fo h .. ALT-8A, the equip­
lfent as fligh tes ed under Project Bus Stop. For a 
Bus Stop test, t~o ALT-8A's are installed in the Phase V 
capsule ar.d two in the battery cOlI'pararent of each air­
craft. Of six single-ship ~issions f10~~, it was fouad 
tJlat the pOlJer supplies used in the battery ca.!part.ent 
all failed to operate .hortly after the aircraft reached 
an altitude of 35,000 feet. Three rultiple-ship rissions 
lJere flow (three aircraft in each fOlTation, plus a 
spare) and failure rates were as foJlow8: First rission, 
seven of the eight po.'er supplies installed in the bat­
tery co::partJrent failed to operate. On the second Ids­
SiOD five of eight llsed failed to 0 rate; and on the 
third rissioD s"ven of th ... "'lght failed to 0 rate. All 
failures were due to a loss of pressure in the poyer sup-
plies. one of the sete ins &lIed in th- capsule failed 
to operate, but the capsule is pressurized. (CONFID) 

(3) :tepresentatives frCl/f 'JADe ani Raytheon II.anufacturing 
Co~ bav visited both the 376th Bar \ling and 2d Bolr.b 
Wing in an effort to detel'Tine causes for this ralfunc­
tiOR. Pressure leaks have been found around the e.cape 
v ve and also around the plug.. Ckl:2 March plug ..... r 
r rOYed fro.. \010 power supplies a .eal1ng co.-peUDd 
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s -., ... T 
recOtrr ed by th .. iflV' eturer as II F i ... 
the plugs. After fll test, t1olO of th .. f ur 
lost pressur... The anufacturer has a gg st .. d an int"ri~ 
fix (use around the pIUl<s of a n"\1 s .. a1ing cOlrpound) and 
in the very near future a n"\l typ .. of plug 1.1.11 sed. 
If sutrerged 1n ater 1.th a p .. ssur" of 21 poun s, 1 
can ~ detern in~ if pressure v ves plu s I ... ak, but 
this is unreliable n that it do .. s not sinulate .ctual 
condi tiol1:l of f11 h t. It has been r"coll ended th t futur 
t"sts of this equ tt .. nt curtailed unt1l the ita: func-
tions pro~rly. hltil accep bIe, no s ,lards for r.1ni-
I"UW perfornanc .. or rainten c CWI b .. s .. t r l: equl~ 
ent. ( :FID) 

(4) It 'as euggested by th- '.fADe representati v that hard 
n sed plugs ue .. d in the basic aircraft shoul be replaced 
rith so:ft nosed plUg:!. Teats dId prov ti:at I"akage in­

creae .. s vhen h rd nosed plugs are used, bu Sine the 
D ufactur"r has stated that plugs on th ALT-8A po~er 
supply are defective, no fur h-r ch es should be If e 
until ~e nell plugs have been procured. (CQ!~ID) 

4. Test ProJ ... ct :urber 28, "Dev-Io ent of an Un tended . ndo 
Me Janrer". (Si:JJRET) 

•• Date initiated: 1 Nov ~ r 1954. 

b. Percentage co~pl te: 64%. 

c. Hours flollO: 'one. 

d. Present status: 

(1) The jUJrer being designed un er this roj .. ct is an 1m­

attended, sll"eplng, rando~ puls .. d, ~ band transnl ter. 
Purpose of the jUII'"r is to .,lay "arly Io."arning radar 
BTl' detection of jet aircr&!' by cr"ating JrUltltude 
of rand~ spots on the r ar scope. t is not .. xpect .. d 
that the spots cr"at .. d vill r .. s 1 .. the ar~l1k r .. turns 
free nOITal r ar pulses, nor is 1 t propos to synchron­
iu th j er \11th th~ ar pulse recurr"!oce r teo Fro 
experience and observation of early warning r ar., it bas 
been fO\D1d that at long ranges s ch radars p nt jet type 
aircra.ft, as th .. S-47, ~i th"r v .. roy poorly or not at a 1. 
The paints do not occur on ev~ry s '''!''!p of th .. rL1.r nl 
generally appear as all poin .. cho .. s. Thes fl et1n 
echoe. are uaed by t.he dar 0 rator to plo aircratt 
posi t1u br r" of dead r ckOnill for consid .. rabl 
distance yond the g \Jh .. r r turna 

obta.1ned. It is _liev d 



SECRET 
UDsynchr nized P "5 

nts can ~ Ir ked 
lay for consi',.rable 

(2) e fl ght test or this pr ~ct II fl 'tl d r ng F~br 1117 
a nst the AN/FPS-I0 radar t Bar l"wvill-, 0klahona, 
using th~ randoll\ puls" j&lll!"r in a C-47 type rcrai't. 
Both spot and S\lee juring runs \lere lUI e dth randol!' 
pulse rate ' i froll' approxin at~l;y 300 t.o 2-00 puls .. s 
per s"cond. A slightly long-r randoll' puIs vidth vas sed 
on this fll t t"st tJ:an on t .. flrst test. TIt- ground ob­
server' 5 log and photop:raphs aken of th .. "'a lar sc pe during 
~he ~ission indic~te the JUII' .. r h .. s g od poss bilities of 
reducing n~erous distractor t~gets on th" radar acope. 

(SEC :::T) 

(3) rnis roj-ct has ~er. canc-l:ed ~I w'C 1il~ctiv . 
final report covering details of the j&rrTing tran~ tt r, 

~B flown, and test results to da is ing pre ared. 
(:n'C' ) 

5. Test Project fur r 33, "rl!lonal dol r Equ.11 .. nt '. 'CL) 

a. Date initiat"d: 6 }~y 1955. 

b. Percen e co~pl,.te: 28%. 

c. Hours f'lovn: IA. 

d. Present status: 

(1) The SAC JUssion requires inediate avdlability of key 
personnel and early availability of rany other rsonnel 
whell alert condi tions exist. Purpose of ttla project is 
to det .. rn ine a feasi ble rethod of quickly &ler ing s ci­
fic groupe of individuals through use of radio. Under 
this plan each individual \IOuld be equi pped vi th a Sll' 1 
radio receiver that could conveniently _ carried 1n a 
shirt pocket. This r .. ce1v .. r \IOuld be tuned to a sp"clf1 d 
fr qu ncy upon hieb an alert signal could bro cast. 

( 'CL) 

(2) During February a vertical ant nna as .. rected for the 
ground radi. station. This type of ant~DJl8 gives a lI"ore 
polll'lrlul ground wave in the loc area and would be or 
suitable tor alerting purposes than th long vire anten­
naa nonr ly u. d for long die c,. cozrrunicationa. A 
cryatal for control of h alert receiver oec111a r haa 
not 7 t received bu f1 ld ts r rad 
vittou this. ( eL) 
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c;.t1cns 

11.. 

b. 

c. 

SECRET 

.. 1n;..t ted • 1 Apr1 1 '>4. 

Perc'''lItage corplet ... 5 f.. 

How's no'lm. • 0 e • 

Pr we t t B 

(1) 

(2) 

Purpose 

qu"ncy ot th .. r~c~iv .. 
80 shift to rollo the e 

transmitter .II.e ~en t .. st d 
5 r"ceiver. (SECRET) 



(J) The se reb-an 
seetlons: u;a 
RF circUl ts, 
and regulat-d pover supply. 
s~parate chassis, 1 !fount­
high standa Q ECM rack. Space r ains fo 
cuitry whioh " .. i11 ~ r-qulred for ld it c 
bility or any other u;odification8 which u; 
sary. Ext~n~ion cable h ve be 
tb y lIIay be r"lfov .. d fro.: the r ce er r 
and alignrent. Ttl .. RF and IF uni ts 
tun- tb.. VHf band frorr 100 to 56 II" 

cuits have been adj sted to tun .. th- r~celver 
sue range at flve slo-eeps per second. 'Ills sweep 
pro bly not ~~e rate for use in the fin 1 v .. rsia 
jalTmer, but has Deen chos-n fo t .. sting purpos s. 

(4) First checks of receiver lock-on s"ns1t vlty 
m1~ signal to b 20 uiarovo S 
pr ving to thre lIicravo ts at 156 
the receiver s 120 db at th~ hieh 
110 db at the 0\.1 fr-q enay r ge. 
cuita have been adjus .ad so that p us~ 
periods of as ~ch as three s-conds ar .. obtain_ on t~st 
and otual s1 15. Longer p-_io 8 ~t Y not ~e 
r~uired if the trans~itt"r can be control!ed to 00 on 
in sufficiently short ti~-. Sensitivity of th rece1ver 
has b-.en reduced Qy reducing screen vol on th- RF and 
IF aJrplifiers; therefore, it h.s not en necessary to 
~ve into a screen roo~ 0 el~ina .. inter erence fr 
local VHF signals. For testing under these conditions, 
a high ~litude signal frol!l a TS-4979/UR~ signal g n ra­
tor is being used. All r-ceiver functions have been cor­
pleted and ch-cked. All neJrory, lock-on an r eei r 
gate circuits are operating. A tr !fitter gat- circuit 
has been built and tested. '!brae lront panel COrule tors 
have beeD added to tb .. t an!5ll"itt"r and r c"'iver. Sign 
\.Ihich have to be in!.erconn"cted ar the tr s:ri tt r t 
tran~1tter loek-on inforuat~on nd RF ~~tput s pI 
th- tranmritter to the d1serilrJD tor i the rec er 
chassia. Sever If-thods of coupl.1ng th RF salTpl 
the tr mri tt-r have ~en test I oat of which re in 
adeq teo The rethod ~ing us~ nolol consists of a r .. 
sistive divider across the watching tr sfo~er to the 
anteIlJla. This arrang eDt gives a fairly canst tout­
put for all r uir.ad freq -nelee . Tr sr1tt-r lock 
has en acc r.plished over approxi ately tiolO thirds oi' 
tb r quir-d band. Failur .. to lock Ddp'r 
of th .. bi.nd 1e pro bly e 0 1 shape in 
the 1 t -r C!)D rol eireui ts. ing 
don th lock- gP'. 
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b. Percentage coo pl .. t 8O:C. 

c. Hours flo~: 52:00. 

d. Present status: 

(I) In using high-po ered S-band JaJ:1I\ ng tr srrit ers, 5 c 
as the AN/APT-16, AN/ALT-6 and AN/ALT-S, consi erabl 
difficulty ~as ~ncountered in ~uItipl .. ~oding of ragne­
troDS, 10'01 pover output, and poor pt"!rfo~· ceo use of 
the troubles ~a8 found to be the poor trans 1ssio 
lines and connectors sed Yith th .. s- sY8t~s. This Fro­
ject ~~ io1t atAd to investigat trans ission lin s 
connectors att~pt to inprove the 5yst perforr 
Several typea of conn .. ctors ani RF cabl-s ve n i _ 
vestigated. (SECRET) 

(2) A Blue Cradle ins lation is ~ ng n. - ~erein ix 
ALT-6 transri tt..rs Yi11 feed RF output dir"ctly ir.to 
..... Ve guides. This installation is no~ n .. aring cOlI"pl 
tion. The AN/ALT-6 equipped cr.dle has en iostalV.d 
in the aircraft and sufficient IJave guide received for 
.ix seta. The w.ve guide ia being f1 tted to the co ... 
tour ot the bomb bay door. When cor.pleted, each set 
\1111 feed RF output into a vaVe guide .pproxil'a~17 2S 
inch •• long ~h1ch \1111 radiate thl'Qugh apert res ill the 
bomb bay door. It is expected this iost :La ion 11 
be corpleted and ready for flight t"st e r17 in C1 • 

Result.s of flight tests \1111 be co~p ed Yi th r .. s t 
ot sWIar tests rade \11th hell.x, diuond, and QRC-27 
(T) inatallationa. (SEC ET) 

(J) As per SAC directiv • this proj ct .. rill he c forth 
designated .. Proj .. ct 36. (UNCL) 

Auxiliar,y Teat Project ber 45, .. /Af4-J uiabillty Te8t". .. Dat. il11 U.ted : 2 y 1955. 
(SECRET) 

b. Percentage c 1ete: 24~, 

c. Hours tloVD: 35:00. 



5 CR 
d. Present status: 

(1) Purpose of this proj-ct is to t-s ~ 1-
eal use of th~ AlI/Ar::rJ '>'band ae ch- lock-oD ,u-
~1ng .yst Five co~pl-~ AI/ALQ-3 syst- 5 ave .n 
del1Tered tor use on these t~sts. A total of 47 equip-
ents ar- sch duled for elivary 0 the 376t Bo b wing. 

(~EC~TO"I' 

(2) 

(3) Th. B- 7 Blue Cradle installation of 
been corplet~d and 

oh ag nat tt· 5 RES site. 

(4) Per SAC dir-ctiv-, this proj~c wil ~ .t th 
s1gnat'!d as Proj ct 37. (.ICL) 

9. AuDl1 ry Test Pl·oj-ct ~r 46, "!1'/ALQ- li abili y T"s ". 
SECR 

a. Date initiated: 15 August 19 5. 

b. Percentage cOl'pleh: 31%. 

c. Hour. flown: 46:05. 

d. Present status: 

(1) 



5 CR T 

(2) S~ven missions ~ere sch ry. 

1 February - a IUnllt AI equippei fighters t 
Cancelled becau e of uAC ert. 

7 February -

. se "~re: 

rrin AFB 
r iFID) 

10 February - a nat Al equipp-d right~rs at P rrlD AYE. 
('_nc- 1-1 ~C.l'lS" 0 AN/AIJ:t-7 Iralfun tiOD. 

(C NFlD) 
15 Feb. ry - a?ainst na~gat1on an f r contr 

in another B- 7 aircraft, 6Q f rll' 
and against AI equipp d f1 t rs 
!FE. Ground abort .. d due A1:jA~7 
function. (Cm:FID) 

20 February - ainst navigation and f re control 
another 1>-47 aircr;;;..ft s forn ation 
against AI equipped f ghters at Perrin AFB. 
Cancelled because of AN/AJ.J+ 7 Ir tiOD. 

(CONFID) 
2) February - against navigation an tire control ra ar 

ill another 8-47 aircraf • su .. fonra ion, 
and against AI equipped figh rs at Pl'lr­
rin Am. Partially cOlryleted; abort.-.d 
part of rlission due AlI/AIJJ-7 .alfunction. 

(C'J WID) 

29 February - again.t M-33 precision tacking r ar t 
Eglin AFB. Canc"lled due An/J.J.4..7 
function. (CONFlD) 

(3) O!l the night of 23 February the Al'/J.J.4..7 .as 0 rated 
againat th Alf/AP&'2) navigation r r d AN/APC-32 
airborne tire control rwiar in anotb,..r B-.47 aircraft 
ill close formation. '!be first run' I' e w1 th the 
target aircraft at 34,500 feet altitude and the AN/ 
ALQ-7 equipped aircraft at 35,000 feet, on and a halt 
.11ea in trail of th target rcraft. . a .. cond 
rua the aircraft fl 101 at th~ s ~ al ti tude but the AN/ 
ALQ-7 equipped aircrafi fl-w ene a halt riles 
hind UId on aile to tb .. left of th t t aircraft. 

both runs the targ t aircraft in positi to 
"llpotl1ght· th j ling aircr' dth i fir- co 

1 avi ati 1 f1 

10 
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(6) 

(7) Pe~ SAC directlve, this p~oject viI r~n 
signated as Test Proj"ct 38. (meL) 

10. Awd.U ry Test Project NlD'bo.:r 4" 
tor AN/ALT-6 and AN/ALT-8 Tran5Jr tter ". 

a. D te init ated: 14 S pt r 1 

b. Percentage complet 19%. 

c. Hour. no'.m: N/}' .• 

d. Present stat s: 

c 

(1) Purpos~ of this proj .. ct is to d-sign test and ... ibr tioD 
equiJll!snt sui ble for fie d use for ·nab ... ing f at ac-
curate setting p of AN/ALT-6 AN/A T-8 tran8~i t"ra 
uader condi tioDs COnlon to flight lin s of AC un! ts. In­
sofar as possible, th" equiprent will be d-sign- to 
independent of external po .. er S''; ep s -d, 
sweep vidth, Doise ~odulat on _ po by 
siva ., ana. (CO WID) 



(3) 

SEC ET 
liic fters Co!!" 

Manufacturing u 
\las left Q t lADe for 

~er, such as Feasuring transrr1tt~r f 
ing the hot spots c used ~. a d1ng 
filarent. ·/hen a 11l11lp such S 
1s excited by the RF out t fro 
1 has been observ d that the f1 
certain points, ependlng on th~ 
).8 the frequency is c anged, the 
filuent r ve in accordance with the fr uency ctJang .. . 
If such a device is found to give cons ate t indications, 
it eould be us-d not only f r lII" asur1ng f'requency but 
ale to give Jr asur "0 of "" p width 
Siol ep r ate. 

() In ccor anee with SAC dir cti e, tl. ect 
desl ted h neero th as Test Proj 

11. Auxiliary Test Project '~ber 48, Air rne r p ~cor1 r". SF.c:l. 

a. Date initiated: 4 October 1955. 

b. Percentage coap1ete: 19%. 

c. Hours flol.'Il: 23:00. 

d. Present status: 

(1) Purpose or this 

aut atlc 

(2) 
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(3) This 

12. Auxil1 .. ry Test Proj6c JIuJr~r a ~Fl gl:. T(' 

a. Date lnitHJ.ted: 15 Augu t 19.,5. 

b. ~ rcen age corpl t: 5%. 

c. Hours 00'0lil: 57:35. 

d. Present stu:!: 

(1) Purpose of this proj-ct is to te t act1e ~ suit bili y 
of th- RC-18(T). Ess-ntially, th- C-18 T) c nsist:l 
of an AN/ALT-7 J&!r1l'lng transritt~r 11 edified to irprove 
its erfectiveness agal st VHF co unicatlons. The ~odi­
fieatioD consists of different 8\.:eep units eslgned to 
give s1Jeep 1Jidths of 1%, 2%, or % of the tranSD" i t ter'. 
center frequency. 'nle nev S1Jeep units are also deslgne­
to give seep rates variable up t.o 2000 CPS. (SECRET) 

(2) KC-97 



SECRET 
Condi tion 0 - r.o J 

Condi tion 1 - 15s10ns car be r~ 1v with onJy 
ckgroun annoy c. 

Condi tion 2 - c und rs pr ctlcally 11 IreSsllgell 
rut an occasional \./'Oro is blocked 0 t. 

Condi ion 3 - can un:ierstand words and hrases but no 
courlete continuity (a ~ood operator can 
copy a repeated ~5sa e). 

Condi tiOD 4 - can tell tranSll'iss1on Is being uade but 
cannot rece1 ve tie lres5age. 

Condition 5 - cannot tell t~at a trSOSll'iss10n is being 
lI'ade. 

(3) Six spot js.cr.1ng runs w re !fade \lith narrml noise lI'odu­
Inion and transc:i tter po1.'er outuut of 150 uatts. The 
airborne ECM operator used an A!1/Af"P-4 receiver \lith TN-
17/APR-4 tuning un1 t and an AN/ALA-2 panormric adapter 
to lIet the Jall'lI11ng trans!:'i tter on the round station 
frequency. On the fourth run an operator at n ground r 
ceiver site aided tte airborne operator by giving unlng 
instructions until the J8JIIl'ing signal. could be heard in 
an AN/~~C-3 receiver set on the ground station frequency. 
Results of the j8ll'roing runs are shown in the follo~ing 
table: (S~RET) 

RUN JAw.ING 

1 

2 

J 

CONDITION 

o 
0-1 
1 
1 
1-0 
o 
o 

1 
1 
1 
1 
1-0 
o 

o 
o 
0-1 
o 
o 

DISTANCE F'I'R TO 
GND STA (MILES) 

163 
135 
1.30 
119 
104 

Q3 
42 

4.1 
55 
90 

115 
128 
148 

164 
115 

7S 
55 

SEPARATION FTR TO 
BOMBER (ULES) 

24 
26 
25 
24 
25 
24 
20 

25 
25 
27 
27 
27 
Z7 

27 
25 
25 
26 
25 



C 
4 T!-

153 6 
I. 141 25 

132 25 
25 26 

4 1 25 
3 80 25 
3 72 26 
2 67 2 
1 60 25 
1 45 5 
0 40 25 

0 47 25 
1 63 25 
1 95 27 
1 12:'; 26 

140 25 
0 16: 26 

6 0 25 25 
1 38 25 

50 25 
1 65 25 
0 75 25 
0 80 25 
1 90 25 
I ll5 25 
0 135 25 

(I.) 'I\ro .fl1gh tests are sch uled for mch 1. th only 
spot jarrll'ic runs being Il'ade. It is expected these 
flights will corrplete the portion of tests flo~ in 
KC-97 type aircraft. (CONFlD) 

(5) In accor ar.ce wi SAC directive, this project will 
henceforth be designated as Teat Project 39. (mleL) 

13. T at ProJect bar 32, ·Cell Support T ata. (SECRET) 

a. Da e initinted: 17 February 1955. 

b. P rc ntage COil' lete: 32%. 

c. Hours flovn: 6 1.:00. 

d. Present status: 

1 
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2 ssion 29 ~s set up as a ground test anC run I), 14 
an 15 Fe rt.Ul17 to etern ine all ount and t, of j eJrtring 
1.61ch a sin Ie or t\lO A1;/ALT-dA Jal!lring ransrritters 
could ca lse the Al'/MPS-7 1-band r ar located at Texar-
ana, Arkansas. The Al/ALT- A tranSl!1itters \lere operated 

in an All GFQ-TI ra.:lar trair.in- sPot van \/hie.: \las to_ed 
b' ruc froc; Barks laIe AFB to T xarka..,a and parked sp­
pr Drrst ly one Irile f II' t:e radar site. ~pot j8lrlring 
an various c binati ns of s10 a.'1 fast seep j81Ilring 
e-e tried to dete. ine 8Irount. and type of jamrin caused 

i/!?S-7 rll.dar. ~ffect of eaet: nnti-jarlr r::g circuit 
of the ra'iar \laS tried agair.st sc!:: type of jaJl1!'ing, Ii 
is" on r-?po:-t gi ring ~esu1 s of his test 1s being pre­

pared but preli~lnary evaluation indica es the folIo -
in cone uslons: (SECRET) 

a Bec use of the Al'lMPS-7 iltproved receiver it ap-
pear:J :lo btful t.h tens ty of 'h e strobe" 

.n? \/ill be great enough to cover all targets. 

(b 'Black s r:lOO" 'lU!'ring rns noted, p bc..bly. r :lced 
by blocking of the r celver. Since t.is reJulto in 
all t.arg ts bein~ elilrinated vi thin the strobe. this 
type of' J8l!":ring 'ou! be extre=ely effec 1 ve if the 
"black strobes" ca.') be caused a+ greater ranges, 

(3) In order to prove or disprove r~~~l s obtained Which 
apply oruy to is ground test, airoorne lrissions using 

tiple tran itters \/ill be run against the AR/MPS-? 
r r. C'" ,.....,r-

, -~.:/ L/ 
WILLIAM H. ~-, / 

jor, USAF 
Adj an 

n: El cV'.como) 
ct ft 0) 
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Lo siana 

j7 DCT 9 April 1956 

ECT: 

T 

rt 

Coeman r in Chief 
S rat ic Air COmttar~ 
Off~ t ir Force ase 
.e raska 

RCS: S c-

1. Submittea her with 1s a re ort of h EC p 0 cts as­
s! ned to he 376th Bombar ent ing, 'edi • T. e period of 
t.is report is 1 ttro gh 31 arcn 1956. Each succeed1rg ara­
graph ea1s ith individ al pro ect pro ress. (UNCL) 

Test Pro 
of Ee Eq 10ments 

ect 1 um r 6 n !1n1mum P rformance 
and InstaL {ions". (COlFID) 

Standards 

a. e 1m tiated: ~y 1952. 

b. Estjmated da f completion: Continuo s. 

c. Hours 10 n: Ii. prox1 ately 70 ,,1 th Bus Stop test-in" ~/ALT- A. 

d. Pre nt status: Add1 ional work on this pro~ ct 
is being he d in abeyance endin r ce1pt of a new Eeadquarters 
SAC direct~ve hie w111 s t do n new guide lines for test ac­
comDlishments. ( CL) 

3. Test Pro 
Co :1c i ns Ja 

v lopment of an Unattend a 

B. t edt 2 e 1 

b. Estima ed ate 0 complet1on: rc 1 57. 
c. Hours flown: 4:00. 

d. S ry: 

(1) Th az::mer d si d under th1s project 1s an 
el c ro- chanic 1 8 pro ch to t. probl 

C T 

15 
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SECRET 
~oc -o~ d spot .am-

el CI co . .., unica ior.s. 7he 
c( iruous~y searches the band of 10 
acyc e hi_e tee transmitter tracks 

1 i + in a q iescem; sta e. W .e .. a sig Cal 
re~p v d, a unir.g cor.trol relay acts to 

r. ur,in !notor a ac te transmit er 
trol c~rcuits A look-through circuit al­
s tee unit 0 de er~ne he the enemy sig­

ra -t fts fre~ cy or discontinues a trans­
ission. In tt event the signal disappears, 

a circ its retur t n rmal search position 
and t e receiver re-cycles for normal search • 
• he transmitter is mod la ed from wo sources: 
a oise ge .erator, and a s per sonic osci lator. 
T e supersonic tone thus produced 1s used for 
ident1fica io purposes and, wte rece ved by 
a second ja~~er, de-energizes the centrol cir­
cuits 1 a second amrr.er, thus preventing the 
possibil1ty of more ttan one jacrr.er occupying 
re sa~e fre ue cy simultaneo sly. (SECRET) 

Tw 0 light ests sch duled to be flown during 
aret. were car,cel ... ed ec .. use of aircraf main­

ten.nce difficulties. Ore flight test was con­
ducted on ~~ arch in co.junctl0 with a train­
ing flight in a C-47 aircraft. Details of this 
flight est and res Its obtaiLed are described 
in t e pro.ect englr.eer t s flig t test report, 
at ached as Inclosure 1. (u CL) 

T e pro ect engil.e4:r visited Pensacol .. Naval 
Air sta ion, Fl rida to brief t e destroyer 
cre for flight tests to b con ucted 3, 4 
and 5 A rile All preparations for these tests 
have been completed. (u CL) 

Tests ere scre led ourirg t e eriod 3 
ttr~ gh 5 April usi g a avy destroyer ~oc~­
ted 200 miles off s or in t e Gulf of exico 
as a ground station or victim slg &.1. Two C-97 
aircraft will be used, 0 e acti g as the s1 -
.ated figtter and ether as the simu ated 
bomber carryir.g the search-and-lock-on jammer. 
Jamming runs ill be conducted to atermine ef­
fectiveness of he jammer ith various sapara­
tio s betwee aircraft at different d1stQ ces 
from he ground sta ion. The rerr.aiRing time 
between Apr1l and June ill be spent i evalu­
a ing est data obtai ed and modifying equip-

nt as ecessary 0 increase effectiveness. 

2 
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desired victim signal, thus no reason to con­
tinue jamming it. It there were only one si,­
na1 in the swept band, it would be jammed tor 
three second periods at intervals ot 200 ailli­
seconds. (SECRET) 

(3) The search-and-lock-on receiver bas been built 
1n s1x sectionsl master sweep arcults, ma.ter 
control circults, R1' circults, master .u1t1~ 
vibrator eltcults, 11' strIPl 

and regulated power 
supply. Bach sect10n 1s bU It on a se~rate 
chassIs, _11 mounted -as plug-In units in an 11-
h1gh staniiard-ECJI rack. Space rem&1na tar ad~ 
tiona1 cirCuitry which wIll be requIred tor 
identlf1c_tion capability- ot .ny other mod1fl~ 
cations whIch may beco_ necessary. Ixtiuaion 
cables have ' been made tor all uhlta -ao ' they -
may be removed fro. the receIver ra~k tor test-
1ilj- an4- Ul,milent:- TIle R1' and 11' Wlita have 
bee.' .ugne4 to tune tbe VHl' I*nd tro. 100 to 
156-Mg.Cycles. - SWeep c1l'cuih hiVe been ad­
justed to tUne the ' recelver W tht6ugh the same 
r~g! at ~1ve ~we~ps, p!r ~econd. ~~E~T? _ 

(4) P1r.t checks ' of the- teceiver lock-on sens1tI­
v1ty sbow ~a1n1~ · signa1 · to - b8 20 mIcrovOlts 
U 100 JieiaqcUs; improving to three idcro­
volts ' at 156 megacycles. Gain- of the reoeivtr 
1s 120- DB at the MeIl -heqU6ney range aM' 110 
DB-at the 10. frequenct range. GUe and pause 
cIrcuits bave been'adjusted- " "u.e and'loCk­
Qn pertoa. of •• IllUcfl .s three second.' are ob­
tained on te.t and actuaJ. signal.. t.OtiI«'- - ~ 
periada ~ not be required it the - trailail1.Uer 
can be controlled to lock-on ie. st4fficiently 
sbort tiae. Sensitiv1ty ot the lock-on c1r­
cuit. bas been' reduced b7 turning down the 
threshold control; therefore, it hi. not beeh 
hac.s.ary to move into a screen roc-. to el.1a1-
nat. interference frOm local VHP .1IDal •• - ~Or 
teitlbc'~er the •• conditIona, • ~11h ~l1tUda 
aicaal-trba a r&-497B1ORR .1snal - iiner't~ l' 
beihe u.ed. ' -All teee1.er tunctlQAa fit •• been 
coapletd ' ahd -cbecbd: - All .. aMy',' lOClt~onl 
aDd ~ece1YiU' gate clrcUl ta t.te - opetat1nC~ - -
tranall!tter gate baa been built &n4 la' operat-: 
ina. ..c .... r' cabl •• bd- conneotol" ' hAve biMn 
added to the recel.er and'tran'mitter, ana the ' 
two unite ~nter~eonneete I ~"8~' I eo 
tested over the entire nd nif *ill 100k .. o 
all1 nequenct lIi the range trOll 96 to l~ _, -
cycles. PUrt er test. sh ccur cy of lock-on 
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ra e cies. At 
r f lock-on is as 

ki.oeyc.es. Ttls ould not be 
close eno gh to the vic im signal to provide 
effective jamming ork is being done on 
bot he receiver 8nd ra~sm1tter AFC eirants 
to correct this rod give closer lOCk-r~CRET) 

(5 A problem .nticlo~ ~d or this project, and on 
other projects sing equi ments in the VHF 
band, is a suit ble anten a for use on B-4? 
and other high speed aircraft. The AS-321/A?T-
13 .nteru~ is being investigated for Possible 

se at VHF frequencies This a tenna, normally 
part of the AN/APT-13 system, is a stub con­

structed of wire ~esh covered with a fiberglass 
plastic and is designed to mount in a standard 
AB-I09 .ntenna mount. lor 1 and x-ray photo­
graphs ere taken of these ~nter~as to deter­
mine t' eir inner cOLttructicn. Three of these 
antennas ere installed on a B-47 8ircraft to 
test their aerodynamic perforrna ceo One anten­
na has been installed on eact bomb bay door and 
o e near the camera compartment. The antennas 
ill remain on th~ aircraft during its normal 

flying sctedule .nd will e removed, re-examined 
a d x-rayed after several flight hours to see 
if ap~ structural defects have occurred. A 
fourth antenna Is being tested in the labora­
tory for frequency response bandwi1th, and 
star~ing wave ratio. Preliminary checks indi­
cate ttat 50=e type of matching device will be 
required 56 the a ntenna will present the pro­
per load over h ntire desIred frequency 
ra ge. A photogr ph of three of these anten­
nas is • t ched s Inclosure 2, and .n x-r y 
photograph showing 1 ternal co.s ruction as 
Inclosure 3. (co FID) 

5. Test Pro ect ber 3 R Sys ms'. (SECRET) 

a. te initiated' 1 lovember 1954. 

b. Est1 ted date of co pletiona T~is pro ect is in­
tended as a conti a1 survey and Invest1gatio of 1& est tech­
niques and RF system • 

c. Hours fl 76: 25. 

d. S ry: 
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(oo 

( ) 

Bee. 

( 5) 

paren 

oo 

(6) 

I':e 6 
e 

.. r roo t .11e • 

the 

1r-

st.rted 
as r eeived 

the s1 e 

es the seeo d 
f rst leg of 
course. (U CL) 

cne 
1 .. 11ure 

8 arch 
other 

1de-e uipped 
ground st .. tlon 

r .. good portion 
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6. Test Prc.ect (S~CRET 

-. Da~ n1 

c. Hour 

d. S .. ry· 

(1) 

( 2) 
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( 7) 

(6) 

r.g with the ra­
witt ra .r smocth­
to th.t obtained 
... t the period of 
lock 1s longer. 

... recordings ob­
le oper. ting 1 
~ur1ng the period 
.irer .. f "as 
.ver-fe period of 
caused it to break 
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C. Test 

a. 

b. 

c. 

d. 

Pro~ 

Dae 

SECRE 

r cision alibra e.d microre 
ne cavity is sed t 

swee limi t, or.~ 
s pep 11m! t and 
certer fre e cy. Slnce ca~itjes In this ester 

ct f!xed-~ur.ed as lr. tie previo s co e 1 

i.ree are requ1re. : use, U e center ca­
vl ty 111 ce LL.!ed t se th cer er fre liency of 
teA /1..LT-6 cr A ./Au-B tr r.s ~ tter. high coM 
low frequency c v1ties ill be set to frequencies 
re ired for tie particular mission. he trans­
rei ter sweep ldt ill the be set n 11 a ~ax1-
mum reading on the indicators of the end frequency 
cavities Is obtair.ed. Exact end frequencies may 
tr.en be measured ClS a fina check. T1.is tester 
wl11 use meters as indicat1.g evices rather than 
!'".eon bulbs, or l.a mps as 1 • the second II: del. Al­
so, provisions w111 be made to mor~tor he recti­
fier out ut of the center frequen y CBV.ty as a 
modulation c eck, a d po er ceasurement. (CO FID) 

ct uncer 3~, "Cell Sup ort es s ". ( r..CRET) 

nitiated: 17 Fe ruary .955. 

Estimated dEote of completi on: Co .t1nuous. 

Hours f 0 n: 634 :00. 

Swr.n:ary: 

(1) Purpose of his test project Is to deter ina tac­
tics and ECM equipment necessary to protect cer­
tain bomber cell formations from enemy GCl, gun­
laying, and interceptor radars. (SECRET) 

(,,) 'ssion 31 was set up as a gro nd test a d con­
ducted 21, ,,2 and 23 ~arch to deter~ne amo .t 
a d type of ammins ~ich a 51 g e A /1LT-61.. am­
ming transmitter co d cause the 1..~/F.S-IO S­
band radar located at Duncanvl Ie, Texas. The 
A "/1..L--6J.. is t.e latest model of this eq "ipment 
and contains several operating characteristics 
not included in earlier models. This ground 
test was c nducted to aid in d~terminl ~ hich 
equipment settings s ould be used on subsequent 
airborne t~ ts of t e 1..N/ALT-6A against the AI,/ 
F 5-10. The AN/~LT-6A transmit er as operated 
in an AN/GPQ-TI radar ra1n!ng set van whic was 
to ed by truck from Barksdale AFB to Duncanville 

19 
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\... D: c.1t .. rch 

I'LL ChAFT Sf...;;: C 

:'1 BORr.~ E~ 

? POSE F TEST: 

TH D F C 

T1e we8pon 
me crystals ins 

T: " C- ~r 
receiver 

se of .1.17 .8 
1 v r (/. C-3). en C 

~fter clim ing to .n .1ti de of 6COO feet, tte .ircr.f& be­
gan its first rUT ...... ay from Enksdale:"F at a r air. 0 87 (ill.el) 

The a1r orIe receiver as .. ~u .. !y 
seareh the entire band to determine 
and v1 ratio. The re eive%' reacte 1r ... s isf.ctory t 
it had a tendency to lc~k only on valid VhF s1gr.als ithin its 
search r ange. During t is pha se of the test, pprox1m&te!y ~3 VHF 
s1gnals wer e noted. The weapon locked on e£ch of lese s ccess­
fu!y. As the weapon locked-on e c sig 1, he observer auld 
at empt to identify the signa a log i s freq ency Most of t e 
sig Is were not ide t1fied due to short look- hrough time. (CXlHFlD) 

Incl 1 

SECRET 
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As ie .ircra t rog ssp.d f rtt r • • j fro st tio tre 
.bility to 1 c -on tr.e victim s~gnal .s re e.tedl tested Qy nu­
ally unlocking t e receiver and 1 ewing it to agai find a d lock­
on the victim sign.l. i each lock-on he bserv r would ident1~ 
the signal durir~ the look-tirough time The d10 of the victim 
Signal was censiste.t~y udible, indic. ing _ lock-or. w 11 within 
the pass t nd of the receiver. 7hen the ircr.ft re ched Monree, 
LOuiSiana, the ground station as 0 longer audib~e in he aircra! 
ARC-3. The e_pon continued to lock-on the victim sig 1 until t e 
aircraft reached Delhi, Louisiana, 130 mi es from rksdale AFB. 
This test indicated t e weapon receivEr .s considerably more se si­
tive than the normal receiver located in the aircraft. As this com­
parison was only conducted usi gone ARC-3 receiver, it Is not con­
clusive as the particular aircraft receiver chec.ed could rave een 
out of Rlignment slightly. (CO 'F.D) 

Tho aircraft continued its run at a he ding of 870 and no fur­
ther contact was observed bet een the ea. on and vic im sig~l. hen 
the aircraft reached Meridianl ississiPPI, it com Ie ted one orbIt 
which concluded run #1. (Ulit;L) 

Run i2 began s the aircraft took up he di g of 2670 at an al­
t1tude of 6000 feet and flew tonrd Bark d Ie J,FB, La. (UliCL) 

Many VHF signals were noted as the run progressed; however, no 
contact as made with the victim signal untIl the ircraft was over 
Delhi, La. At this time the weapon received a positive lock-on con­
dition and the victim Signal was identified during the look-through 
cycle. The we pon was constantly re-cycled canually during this run 
to determ1ne any variation in overshoot due to vQry1ng signal 
strength. No variation was ncted and each lock ppeared to be well 
within the P~S8 band of the receiver. {CO WID) 

CO CLUSIONSI 

The receiver portion of Project l~ber 34 ap e r to b s t1s­
factory for the intended purpose. (U CL) 

REeO IIDJ.TIONSI 

DUe t6 the 1 renumber of VHF signals pre~ent in t.e ocal 
area, it does not Beem f asible to conduct ex e sive tests of this 
weapon in this area. (UNCL) 
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START END 
RUN PHASE TIME TIME 

TEST PROJECT 38 MISSIO. Oll 9 MAR 56 
TARGET AlRCR.AFl' OBSERVERS LOG 

APS- APG- 0-15 fllAME NO 
23 32 

ro 
rl o 
C 

(Ph se A A 1536 ~ 
~--+-~-4-----+---4-----~--~~--+-------------------------------------__ 

2 and yond target . Antijam circuit in operation r es 

:3 
1179 Very little to no interference. 

4 
1228 Very little to no interference. 

5 
1252 Very little to no interference. 

6 
1270 ery little to no interference. 

7 
1308 Very little to no interfcrenc • 



Aircraft believed to be en 

7 
B 01 

1 , ~j __ ~~~~~-+_O~PP~~OI~~~~~~~~~~ __________________________________ __ 
(JIinm r-
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() The follov1ng 10 as tape r c rd 
in th M-33 tr cldIl€' rad-u- Tell. 

lll1 - Jacming esent. Did not 
Ma8n1tude and intensity of j 
o tera ed on A-scope with 
where base 11n shoul be. 
through the jamming. 

observer located 
5 sed. (SECRET) 

t position of 

s art of je.=ing. 
Ba e 1 ¥ completely 
th directions fran 

.. :f s ing a target 

llll,. Jscmdng disappeared. Tarest ha not yet; been seen. 

l1l2 - No jaIlltling, no target. 

1l.l.2i- Jamming prenent again. Ta.I'J7tlt not. seen. J in.' is very strong. 
Base Une gope. JeI:!:l1ing going both di "tions, up and dovn. No 
chance of seeing target through Jat::dng. Elev!ltion oper tor try'...ng 
to cause ALQ-7 to start. searc.~ bt cha.ngiI!f; elevation of radar, 
but can't causE' ALQ-7 to sto emning by this c:ethod. Operators 
have no id a of posItIon of tareet. ~5 pictures being taken. 

disa ared. rc t~~ ... 

1115 - 100 jal!lming, no target. 

lll~ Getting Jemdng f'r .. e. :.0 .5 • s::Je a before. Tar t 

1116 
to 

never seen. 

1124 - 0 jamming, no erget. Oper r n ai cr 
maJ.:runc 10ned. 

1124 
to 

1204 - Track:1 aircraf in 1'ul.l ..... ' ...... .;s~.L" o·oer·a.t~~o::. 
ms.l ctiOlled. 

1205 - End f test. 

says th t ALQ-7 has 

ng. ALQ-7 

I C1. 1 



(I) 
m 
n 
AJ 
m .... 

b1. 

, er8Shi!!\I 
Radio 

'- H-JJ 

CI) 
m 
n 
XJ 
m 
-I 



en 
m n 
;0 
m 
-f 

(J) 
m 
n 
;0 
m 
-f 





376DCT 

liE A TERS 
3 bT B FtDA:E WI "G MEDI U 

Barksdale Air Force Bas 
Louisiana 

SLBJECT: Final Report c. Tes Project 33 
"Personal adio Alert E uipn:en tt 

TO: Comma er i Chief 
strategic Air Co~nd 
Off' tt Air Force Ease 
Nebraska 

1. Transoit ed ere. itt: Is the fir.al report on Test 
Pro~ect I,umber 33, the purpose of hich was to ctetermine 
a feasi Ie mettod of q ickly alerting specific sroup of 
individuals through the use of radio. 

2. A Regency Kodel TR-l, all transistor, portable 
broadcast receiver, modit'led lor this test, was to be used 
in conjunction witt a specially designed and ccnstructed 
transmitting antenna. 

3. Results of the tests, which were terminated prior 
to tLeir completion, are marginal. It is believed that 
the completed test res~lts would h~ve fairly well satis­
fied requirements of Test Project 33. 

4. This project was downgraded to Unclassified by 
Headquarters SAC message DOCER 14737, 23 Febr~ary 56, 
and terminated y Headq~a~ters SAC message D PLT 15438, 
24 Fe bruary 56. 
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SY OPSIS 

Pur se of ttls project ~s 0 e ermlre the f-.s1 1}1ty 
of using perso ~l rad10 e uipment for ~lerting ShC p rsonnel. 

An all r.nsistor egency TR-l portable tro.dc_st receiv~ 
er w.s modified for use _s a test receiver for is project. 
A specially designed vertical .nterm~ was to h.ve been used .s 
~ tr.nsrr.itti g .n enn. on the est frequency of ~131 kilo­
cycles. Use of t~is frequency was authorized by the Federal 
Comcunlcaticns Co~misslon. The pro~ec was ter~inated cerore 
tle vertic~l ~r.terma and cert~ln receiver modifications could 
be tested. Field strengtr measuremen s were made ~t frequen­
cies p to ten reeg~cyeles in order to determine the frequency 
most suitable for a aler receiVer. Two 11stenlrg tes s 
were co Que eO wi t e od1_led receiver on '131 kilocycles. 

Resul s of the tests, though not entirely satisfactory, 
1 die_ted us. of a small receiver for alert use ould be 
fe~sible. everal improvements on the receiver, such as 
use of mercury cell b.tteries .nd crystal co trol of the re­
ceiv ng frequenc~ ~ere pl.nned but ti~e did not Dermit test 
of ttese ~odiflc.tions. 
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GEl L. 
Tiis tes pr~~ect .s in1ti. ed to de erm ne e fe.si­

bility of usint:; person.l r.dio equlpn:en to .lel't SAC person­
r.el. 

DESCH TlO • 
The SAC mission re res immedia e avails i it of key per­

sonnel and early 8val1atillty of many other personne hen alert 
condi ions exist. Puroose of his test project as to determine 
a feasible met od of quickly alertilg specific groups of indivi­
duals through use of radio. Under tt.ls plar. esc ir,dividual 
wo~ d be equip ed with a small radio receiver that could con­
veniently e carried In a st.irt or coat pocket. T is receiver 
ould e tuned to a specified fre uercy upon .1ch a alert sig­

nal co~ld be broadcast. 

Some desirable cr.aracteristics in the design of a pers nal 
receiver for alerti g pur~os s are: 

1. S~ll en ~gt to fit i a stirt or coat pocket. 

,. Contain its own po er su pI and a tenr.a. 

3. Capable of continuo~s operat on witt. a minimum of com­
ponent failures. 

4. Eattery life of a least one week (168 hours). 

5. Se sitivity must be suet t a signals could e received 
several miles from the tra smitter at any hour of the day or 
nigh, inside b~ildings, automobiles, etc, yet not respond to 
static or irterference noises wrich would result in unintention­
al alerts. 

6. R ed enou }. mechanically and electrically to ith­
stand .andling, wearlrg, and acclde tal droppl g. 

7. Fixed-t. ed to tl.e alert 51 gnal frequer cy ar d stable 
enougr. to ~i~tain uniLg. 

A survey was made of existing commercial receivers. None 
of those availacle ~et all exis i g requiremen s. Tbe parti­
cularly icportant and strln ent req~1recen tor long battery 
life ruled au the possibility of sing vacuum ube receivers. 
Regency TR-l anslstor receiver, the. co~erc1ally available 
seemed at least a compromise and was decided 0 for the test 
receiver. 
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o ATlu. ~ hS C.S 

LA rtY TES S. 
Tte Regency TR-l, w1 icl is designed as a srr.c 11 por able 

broadcast receiver, as modified to w~rk on a fre uency of 
~131 kilocycles. Cer air. components c~ the recei ar not in an 
a1ert receiver, ere removed to pr~vlde addi ional battery 
space. Se:-.sitivity of tie receiver \'las measured to deterrcine 
the erder of po~er rich wo~ld be re ~~ed of a grond transmit­
ter for alerting purposes. 

FIELD TESTS. 
A series of field strength measurements of the radiation 

from a 400 ott transmitter (BC-6l0) were made to de er~ne the 
~reque .cy most suitable for alerting purposes. Frequency range 
was limited to tt.at covered by transmit"ters normally found on 
SAC bases. Early in tr.e tests freq~encies from four to ten 
me acycles ere elimizL ed due to low Signal s rengths obtai ad 
duri .g daylight heel'S and extreme interference from distant sta­
tio.s during nigt.t operatio. ore cr1 tical COlt arison z::easure­
ments ere made bet een two and three megacycles. Results of 
trese comparisons indicated hat for the majority of the tilte 
tte signal field stre g at 2.95 megacycles exceeded that of 
3031-' megacycles. All field strengtr. measurements ere made 
using a vertical trar<smitti .g antenna cut to ene-quarter ave 
length at tte freq~ency eiLg ~easured, and loaded to the sa~e 
ax: tenr.a current and modul; ticn percel tage or. all frequencies. 

As a res It of the signal strength ~asurerr~ .ts, after lis­
tening for several days to a receiver, aId consulting the re­
gional office of the Federal Communications CommiSSion, a fre­
quency of ~l3l kilocycles was chosen as the receiver test fre­
quency. Two operating tests were made with the modified Regency 
receiver at distances up to approximately 20 miles from a 2.5 
kilowatt transmitter feeding a 175 foot long-wire antenna. The 
type of antenna used on these tests is not te optimum for alert­
ing pur~oses in that it as designed for operation over long 
distances a ,d p ts a rather poor Signal in 0 the local area. 
It was h ped to tes he receiver wi a ransmi er using a 
vertical ententa designed to put a ~ximum ground signal into 
the local area but he projec as ca celled before "this test 
could be cond cted. Additional details of tests and results 
obtained are contained in the appendix to this report. 

COICLUSIO S 

T e mod1fied Regency receiver! as tested, ave only mar­
ginal performance but resul s show s c a system ould e 
feasib e. 
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ECO·.l!E. ",ATI 1 S 

It is recomm nded tto furtter esenrcl be 4cne on t is 
pro~ect using 1.... I' cedel receivers ttar. lie Re t:.ncy. "'t.is 
researcr sho~l i. lude: 

1. Furtrer irv sti a .cr. of creuitable O'fer source 
for t e re eiver. 

Crys al con 1'01 of he receiver fre ~ency. 

3. A squelch circuit for the receiver. Purpose 0 U.e 
squelch circuit woul be to conserve ta ery life by disabling 
the audio stage of he receiver d ring the time wre no alert 
signal is being trcadcast. 51 e the audio output stage, which 
must deliver power, cons~mes at leas 50% of t e total battery 
curre t drain, a squelch circuit would :::JBterially prolong life 
of tte receiver bat~ery. 

4. An amplifier for t~e receiver whe. utilized in a 
house, i.e., at night or over a weekend. TUs amplifier, glt­
ting its p er from the 110 vol li use Circuits, ould also 
provi e power to the receiver a d nro cr~ receiver be ery 
life. 
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E. Dll 1 

!lET. D F C J.. :J DJ..T t.1 ED 

LJ... uftl. v Y TES S 
A Regency del TR-l ir. £ ture .... rans1stor su erheterodyne 

rece! ver as cor.verted to ope a e on a fixed fre -it.er.cy of ~ 3 
kilocycles . T. is frequercy is Iitt1n U.e t 0 megacj·c1e band 

t.1ch as found fro~ _ie1 stre~gth measureme~~s to e most prac­
tical for use with exis in SJ,.C ccmmurlications s1 e equipment to 
give reliable r~£ht and day coverage it n a radius of 30 miles 
from the trar.srr~ ar. Performa~ce easurements .ere made o~ t e 
~nmoaified Rege~cy TR-l receiver i order 0 set up a standard 
for co~pcrison . itt he reCeIver af er modifiea 10. An RF sig-
al frem a TS-413 signal generator as 1nJec ed intc the receiver 

a d tIe output measured with a General Radio Type 783-1. output 
meter. T e fcllowin clart sto s a summary of te results ob­
tained froIt measureme •• ts ILB.de at a31 kilocycles after the set 
was modified: 

• D. 
LTS 

FRE~ • 

18-~0 100 1000 cycles 
16 00 1000 cycles 
18 1 0 1000 cycles 

50 kc 30 
1600 kc ~O 
a31 kc 30 

~n1mum discernible signal was one-to-one-and-a-t.alf icro­
volts for a 540 kilocycle signal odu1a ed 30% by a 1000 cycle 
tone. inimum discernible signal &t 2131 kilocycles was 
sl1gj.tly t.ig' er H.an tbis but it 1s believed Ue se. sltivity 
at ttis fre~uencl ca~ te improved. -

Modification of the TR-l receiver consis ed of replacing 
the varia Ie tuning conde ser itl small trimrr.er type conden­
sers ana removing urns from the alter m and oscillator coils. 
Two m1 .iature CRL trimrr.er cor.densers ere S1.' stituted for tlie 
variable conder.ser as uni g devices for U.e an enna a d oscil­
lator section. iniature rimmers measure 9/16" ): 3/4" x 1/4" 
as compared to 15/16" x 1-5/16" for ~he var1atle condenser. 
Several turns ere removed rom he ferrite anter.na coil to 
bri .g it up to 2131 kilocycles. The "~n of he antenna coil 
was ctecked before modification and found to be 150 at 500 
ki ocycles and 130 at 1000 kilocycles. After modification, 
the coil "Q" was l2C at 2131 kilocycles. T is aPr ears to be 
llormal for t is 0011 h ever, l1ere is a poss1b:111 y that 
the "~" car e increased by ctanglng coil desig a.d placement 
in roe receiver. A t!gher "~" wo Id give greater selec ivlty 
hlch is very desira e fer an a er recelv r. Five ur s 
ere re oved fro t.e osci 18 or coil a tt.e tuning slug Bnd 



tr~ r 
loca. (.. 
k!locyc 

receiver 
ki'c, ycles (~6~ 

Tte esci. or, however, 
lis frequenc.y. It was 

Bt9 kilocycles 
tlis fre-

is pos-

FIELD TESTS. 
Fie a streneth Tests. Field s rergtt me surements were 

maae tc aetermlne relative val~e of dif~erent radio fre. encies 
usir.g groun w~ve propagatio. d~r1ng day and night operation un­
der vario1.4s . rac ical co ditioI s Tes s were made on five dif­
ferent frequercies of he field strengt. of a Bc-610 transmit­
ter feeding a vertical al er.r.& The antenna as cut to one-
uarter avelenbt. on each fre~uenc. used and leaded to the same 

anterma c ~rent on eact frequency Tte ra ,smitter was modulated 
lCO% at 1000 cycles for a 1 sts ~he ct r elo stows the 
transmi ter requenc1es and 0 rat rg \ lues used 0 all field 
strengtr. tec:ts: 

FRE; KC 

331:::.5 
4757.5 
5815 
9910 

10117.5 

3 12.5 
4 57.5 
5815 
9910 

o c 

A ,TErtiA CUR­
RE.T !.UPS 

.:::.65 
:::.65 
2. 5 
2.65 
2.65 

40 
4C 
40 
4C-
4 

~oo 
210 
:::40 
305 
295 

PL T 

measuremelts s S oddsrt 
,M-20B field st engt. eter. Typical re­

15 
c 
6 

~ercies at var1o~s 

.c.rth of trans:ni t er 

THE GTH 
LTS 

OISE 
CROVOLTS 

1.5 
2.0 
1.7 
1.9 



FREQ KC 

331::': 5 
4757.5 

I 5C15 

ItC 

TIME CbT 

~10C ,'-40 
,115 ,<-4 
Interference and heuarodynes 

.elSE 
lCROVOLTS 

10 
3-6 

213C 10 , J-5 
Sigr.a lAnder t eavy ir.terferer ce from other stations 

~140 20 50 
,145 no signal 2 

measur& t.le sigr.al - ri d under severe if.terfere .ce 
~:'50 :20 50 
~~OC 10 sienal 1. 5 

1.0 measurable uried under severe interfere 

TIME CS 

0900 
0915' 
0930 
094 5 
1000 
1005 
1330 
1 4 

T~1lE CS'" 

~400 
... 4 ... 5 

miles est 01 

•• CrlSE 
1 OVOLTS 

2 
2 
1.0 
2 
1.7 

10 2 
2 

ten I!:iles from 

(above flcer) 
n area 

S G. U STRE GTE 
M1.CR 1 LTS 

4 
s1 £&1 

OlSE 
CRQVOLTS 

1 
.8 



Fr t..m tt e or goir.g ... r s made 
erlod cf several days ~ ~s d cid d at a 10 fre­
o ld be ~ore suita Ie for aler receiver operation. 

As car. e s en from the ChE..rt5, re 54 ial s rer gti; at he higt 
freq ercies ;as re atively Vieak dW'ir.g dayli t 1 curs and ex­
treme te!'ference was encoWltered from istant stations dur1ng 
night time opera 10 • 

Further field s rengtl t s s ~er made at rre ue cies be­
tweeL two and ttree megacycles at d-stances up to 3C miles. 
The fo Ie ing ct.art s 0 s the minimum sigr.al stre. gth and maxi­
mum neise over a 24-hour period as derived from six separate 
tests on ~950 kilocycles. Readir. s er ye ith three dif-
fere:l~ types f receiving ar.tenr.as as indicated in he crart. 

Y thEt. 
}O L'l1 

Receiver Tests For receiv1Lg tes s itl the modified 
Re eIcy TR-l receiver, a Rilcox 9 D transmit er ith 2.5 kilo­

a 5 input power, tone modu a ed B 65 it a 1000 cycle 
tone, was used This transmit er fed a 175 foot long-wire an­
enna painted nor teast and sou test T is end-fed antenna 
as 60 f et off e ground. Tr receiver was tested in t e 

daytime and at night by rivin around the local area of Bos-
sier Cit Bnd .r vepor , Louisia a most cases it was 
poss1 Ie to h ar the signa with he rece1ver s1 ing on the 
front seat inside a 955 Plymo th sedan. hen a carryall 
ve icle was used the s1 nal inside e carryall was some-
hat weaker ttan tte si nal ir. he pas enger car. !t1s 1s to 

b expected s1r.ce the carryall has or s 1 Iding from the ~e­
tal body. The following results are typical of those found by 
dr1ving around town, nder brid in ildin sec: 
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BId 9 &.trl< 1 
De tal Clinic ... 
Base ply 
:!.nside F1 11r.· Ga e 
lnsiae P st fice 
Inside etal Gars e BC 
Inside frame house, be 
ain st, Dossier City 

Across ~etal bridge 
l~in st Sr,reveport 
Bt n 2 tall bldgs,city 
Youree Dr c. Kir.gs itl ay 
Broad~ocr c CorJederat 
Hosrital streve or c ~ 

1. ghway C 7t 
cf streve rt 

1 

Bldg 799. BAFB 
376A&E Bldg T38 
Base Sup Jy FE 
Nest GEt e, EAFB 
etal gara£e, BC 

Inside fra~e house BC 
Do ntown EossierClty l~ 0 
In Bossier Ci.y only signals 
Junction higt ays80-7I 1,,05 
etal ridge 1;,09 

Gt..n-Cycle Shon,Clty l~09 

Inside shop, floor 
below st evel l.:::~O 

t er 

Lot..d ar Fa 1 r.y-cxcl 
tt 

n tt 

" .. 
esk c.e'r Retuned set 

n Rainy-coal 
t .. 
7 " " b 11 ~lear-Ccol 

le " " IC " " 
14 

,,1, eak, erc.-
ynes sta-

ti ns 

TH 

Loud-c ear Bl'n:-ClfBr 

" n .. 
5 II " n .. 
0 n It 

" eak under traffic lights 
7 " 7 " " 7 It 

n II 

Buses trains, ctt:er re~fic h d no affect or. signal stre gth, 
however, he in vici~i y of brcedcast s etio he station 
frequen y overro e the slg~al 

Res Its 0 ined 0 r, se 11s enirgtt tests 1 t. the Re­
gency receiver are cor.sldered fairly good tor he particular 
r~eiver As may be no ed the re ever had 0 be re-tuned r 
s ightly ad~ sted duxi est This 1rdicates some f1'e-





The foll ir cl ar i 
receivers u served' 

FGR S"L.E SE SI-
T} ITY 

poe et ood 
00 1 good 
00 bIg good 
00 1 good 

poe ood 

ing 

'er ey C ty, J 
n 10;;:1 C&n:brid?e, ass 

.., ilco, 'IT, Ray­
ur.structlon ech-

a r I eral evalu tion of t e six 

AUDIO- TTERY SELEC-
o TPUT lFE TIVITY 
poor short poor 
good st ort good 
ood short good 

good short good 
UlU' fair s or od 







~re 
Farnswc,rt 

j ry 1"5 

Corp, 
re ard­

ve'opI:ent 

ve arrived at Ca elart-
as taken to te cffice of 

or Sales Jlr Boeded.er 
iI, i viduals: 

,e.' c.aucts Div 

F r 

l e fo .. :::'o 
a te ded: 

ss bi 
er scm e ~ !rc 

S Xl1ned ... st--Goverr~,eI,t C r tr c.. t Serv~ce 
Cliff r Smitt. - sales Englr.. er 

After explair~ng tte ur·cze of tis visit to the grOUD, 
the 376 h EN represe . a ive as sked by Kllned1 st if 
this concerned SAC's requlrerrent for a persor£l alert recei­
ver to te used ty key oe=son el Mr Klinedinst explained 
tha LtCol Green, SAC, had recently visited the Farnsworth 
Electronic Corp re~arding arotter project b~t ad explained 
the requireme.t for a. alert receiver. 

T e Ca ehart-Farns orth nlature rec Iver 1s a co -
verti nal supert.eterodyne ty e receiver Sing ransistors in 
place of vacuum tubes, zinc ce s for p er and a earing 
aid earpiec for audio ou pu In addi 10n his receiver 
has an i eres .g accessory r.1ch ould be artic arly 
adaptable to any a ert call systeu. for use at h me when the 
perso co cerned would not normally carry the receiver. 
This 1$ a base unit con-air.lng a speaker push-pull class 
B a dio stage and power su pLy It is bull in the form of 
an asr. ray at tte prese time Ttis unlt gives full vol­
ume comparable to a hig. tone qualit' table radio. It ~s 
.ormally coonec ed to 8 60 cyc ... e 115 '0 t outlet 8 d 0 e-
ra es te ra .sistcrlzed min ature r ceiver 1s p_ugged 
into it. T e ecelver 5 i 1 ir to opera 8 from he 
a tery bu sir C is p er 5 '1 i ra e1 1 th e 



~re Ca e art-Fdrns 0 
celver ~as 4uite COffi ct, 
ci£arettes Battery li~e 
fo r perllite eel s Tl is e 

e ) drair; 

using ercury ce Is r icb ~Iot.l be cOI.sideratl . ore expen­
sive F r use as a call receiver, a 5 uelch circuit co Id 
be i cor ora ed ~tich wot. d triple battery life The receiv­
er sensitivity was 800 microvolts er eter compared to 1~00 
uv/m of t e Regency por able This se sitlvlty cOuld ce 1 _ 
creased y i!llprcvi.g tte ar.ter.na ~tlct. is a .er1'1 e loop. 
The an <:r.na was desig ed to fi he carrow idth of the 
radio, a 0 t 2~ inches A receiver desig led for mi'ita1'Y 
use would probably be larger in size and consequently allow 
use 01 a l"rger an enna giving greater sensitivity. :axi­
mUIT audio outpu of the receiver is abou 10 milliwatt, 
weich 1s acceptable. 

T e s ecifics iOIlS of the receiver are less tt.an govern­
me t 5 ecifications. Temoerat~ e limits ions are fro 5-500 
centigrade This is limited primarily through the use of 
electrolytics 'i i t're size of he re .ei ver 1s obtains Ie 
mail 1y (other an tl.rough use of transistors) by use of 
miniature elec rolytic capaci ors Use of other type capaci­
tors ould require a somewha larger unit It is probable 
that any receiver developea under roject 33 would not be 
required tc meet government soeclficatio s. The receiver 
is q ite resistant tc st.ock d~e to use of transist rs. A 
complete en ir.eering sU14Ill8ry of this receiver ard story of 
its development was given to me ar~ is on file i. the pro­
~ect folder 

- K11nedl s ir.dicated the F rr,s orth Electronics Corp 
ould like to su m1 t an unsolici ed proposal or. an alert call 

system. He as ad'ised to cortact LtCol Green, C ief of 
Communica'ions, C&E Division, SAC 

The ash tray type of accessory for i creased audio out­
put s .ould e consIdered for use in a a ert call r~ceiver. 
Such a device would all wearer of radio to remove it when 
he arrived at home, place it in receptacle a d go about 
bus ness around the ho~se. The device would be operated at 
full VOlume with a sq elch cirCuit hie. would cause 1~ to 
be quiet except w en alarm signal is r ceiveQ. The sigr~l 
wou d t en be h ard o~d y a d clearly thro g ou he ho 
and even awaken slee ers a nig. 
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2. h_ 1'01.0 .; i .. reak.l .1 o. par -;ra 1, r r >-47;..n KC-97 
a rcra!'t: 

b. K-97 
po~sessed f r the 
b3.c3~ for the m n 

v ra ~ of ~ :5 
s 3.03,0. 

with 166.788.~ 
expended d mE; 

n a 44 hour week 01 whi~ 4 
es. s.U:J.dran ty r 

nth of Jan Pr1 
t.;;-97 engin s 

t cbange w s 

l' 



aircr 

e t. Q (2) 
rcr ft.. 

o...l lo"lllg.u- t.ll(. t~elv (12) 
•• t.h of Jun ry: 

~ 

0.>-
u1-FP" 
c,5-G 
0"-" 
l&-
Ol-F 
0..,-
0;....r-3 
05-D 
0 H 
o -
Ol-FPC 1 

i craft. hree 3) 

- 7 aJ.r r 4 t d fo r 4) 

!1".liC<ltor 
M gnetto 
Prop flla.de 
C Under 

-1.7 
B-7 
-7 

l:- 7 
r'n 
K .... -97 
K....-97 

-97 
KC-97 

3. FE rate was 15.9 
t fo!:' Janu rye 

for 7 aircraft and 14.5~ for -97 

s 3.26 tor b-,7 ircr t and 3.59 for KV-97 



b) .,-l....:.J+ " 

the nttl. 

3. 10 re we six (6) e .g.Ll1e (..nit) ch .ge in ta ti ns in.. ct. d. 

as directe 

Ji 

1. 
76 h E 

/2I:. .>antos u a.1 
Bpe.: 1st. 

I rec ived, ocessed and dist ibuted 

c:.nel a. i n o 

section as an :.IIlliIU. tr t~v 
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M. !. PRESTON 

ABSElCE OF Br1ga.dier General, USAF 
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Barksdale Air force Base 
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Division Commander's Remarks 

Section J 

Air Training Report for the Month of Jul., 1956 
RCS: 8-SAC-Tl2 

I concur ith the remarks of thJ Commander • 

• ~RUSSELL 
Colonel, USAF 
Commander 
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arksdale Air Force Base 
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rung Corr.mand r's .e arks, 376th Err; ardnent .ir.g Air .raining t-"'rt for 

A gust 1956 

indicated be ow: 
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2 X 

3 17 

1.2172 

L237" 

L313 B 

L313lE 

4327. 

~ 

11 

3 

l. 

21.. 

2e 
63 

t.72SC 17 

6 lSI 1.1 

k. Refueling data: 

1 

6 

6 

1 

2 

7 

L) 

25 

'JlOw.l lOSS!:S 

n 

o 

2 

PROJECTED !-I.AWl! iG 

54.5% 

L6.1% 

25.rJ1, 

22 . 2% 

~ .O 

• % 

(1) :Urrb r of refueling sorties schedulcd and confirOldl ' 

(2) :l\.:nber of sorties: 

(a) Airbcr:'le: 37 

(b) Sife= ing conp1ete elect!"O:'lic rendezvous: ___ 3 ___ 

(c) Transferring required f!le1:~ 

(3) h.mlber of aborts due to: 

(a) 'dverse we thcr: ___ O_ 

(b) Afreraf. r,.al ll.YJctio :_,_ 

(c) Electroni c rendez .... ous oquip!'lent aJ.!\!!lC ion :_1_ 

(d) RefUeling equip.."\ent malfunction:_O_ 

(0) ott.er causes:-l... '0 tanker available. 

(I.) Mass nigh c 11 refueling: 

flo app icable tr~s r porting period' 
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SECRET 

76TH AlR REFtJELIBG SQlJ1IEON 
.376TH BCJmllUJ£ WING!€IJlUM 

Barksdale Air Force Base 
Louisiana 

Division 

Section J 

Ref\.. ling Air rai.ning Report for t Month of A rU 1956 

I nJ.rW 

lJ61~ 

(RCS -SJ.C-T 2 

t re ]a; of th Squadron and Win C ders. 

FOR AND IN THE ~/)} /J .A (jJ;t/)!f,c 
.• A.P~ 

ABSENCE Of Dr gadler General, USAF 
CCJII]IIB.llder 
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7. AlH REFUt:LI II S UADRC· 
7 H EO R T v.l (i, }~ 

Barksdale ~ir Force Base 
Lou! iana 

Divl.slon ander I .emarKS 

Section u 

Ref~e:ing Al.r Training Report for the cn~h of By, 1956 

(RC~: 9- AC-T12) 

I concur ~~th the remarks of th~ Squadron nd . ng Co~~ders. 

Colonel, 
Commander 
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376th 
i3 rk C 

PARI' III 

Air Tr.:rl.ni !k r r r h onth f 'a:; 1956 
( 'S: 9-S. .. C-T12 

1). H urs f1 'm p:.rf rrl 

"rt<: r . 
rd 

'') :ir P 'I r ~ ~on ra l. n I, !l 

(b) • r . "- ay 

( c) :;: . 'i IW 

(2). '''1 C !"'"h·i s. 

h .. t Go" r i"~ 1 ftr' t,l ~ r per tin 

(3) Rir rr~ffic r r.t- l 1 . infon::ation. 

(a) , 1 1 . s. 

TYffi T.".1, 1m: EER 

[ 'lr":r :2 

(b) nit ~.i5s:ton!:. 

1 

(c) 

t::,' hi hf..r h ad-

8: 5 

.27:1.0 

~ 
T 'll 44:40 

perl.ad. 

1 .. , p ~.b f. 'hl.s r portinr pc.nod. 

(4) 5. 

(3) Not a plicablc r r his r pcrtil'.g p4riod . 

(5) Cor:: at cr w c:c:::x.r gaJ.ns and 10 s 5 . 

(a) Cr,-w _ m ::rs GLUT; d . 

1 r. c i1. :: . 
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F. ~ I 
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b('CBU 

Also, one 
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I- . 

~. 

3. r 

-f 
lars he .t 

..... 

,7 
eloc r nio reo d~zv s. 44 

£'-1 1. 47 
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1. A v rSL : there 0 
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Section J 

fu ng A.i! Tr rung Report for th th of June 1956 

(RCS 9~Tl2 

I concur lii.th the r ks of the Squadron and ing CoIz::maI1tdlers. 

-
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376TH Am REP1JELI}1O SQUAm 
376TH BOOARmENT "''1 G, IlIUM 

Barksdale Air Farce Bas 
Louisiana 

Division Commander's Remarks 

S ction J 

Refueling Air Trainin Report for the Month of July, 1956 

(RCS, 9-SAC-T12) 

1 concur with tho rem 

(p - 2 07,s- 4-
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iiI G CO·J(c.lD HIS 

I concur ~~th th re~-

Su:ti n IV of 

R ""H'" JULY 1 ')56 

s· 9-5 c-r 2 

s~u dron Co rrler. 

D •• C fir.: y 
os; 



P RT II! 

i:( f<l --
376 h ~CMBtU<.rl.m: T G (M) 
~ark d lA Air For eRase 

Lou isill"la 

'.r<r ITI 

Air T~ainin Fe r for he nth of Ju y 1956 
(RCS: 9- AC-T12) 

6. () Saua ron C ~an'er's Remarks _ PART III 

(1). Hours flC'\Il'l r formin issi s ordered by hi her 
headqu r ers. 

(5) Fire ""01 er emcns ration (llay) :15 

( I 
IR ., l' "!irl:+ 18:20 

(c I\rn "s lay (Hay) 27:10 

(d) PIC 1'" ( une) 7:50 

(e) L d" (Jun~) 73:20 

(r) Oper "Corn Eel t tt Jl..:.jSL 

Total n2:45 

(2). ~eather or Joca1 con~itions. 

(a) N t a ~lic ble for this re or ing period. 

(3). Air Traffic Con rol delay into ation. 

(a, ATC del ys 

.ITE OTJ.L m'll TOT1L TIl-fE 

D ~rtu 0 18 6:)0 

(b) Delays 3.f. ctin local russians. 

1. '.TE T r-E TOrAL CFT Tor L TIME 
I rr.D I lVOLVF 

? Jun Dcpar ure 7 2:20 

29 un Departure 7 3:30 

(c) reI "s a er 10 cinu 05. 

1. TYPE" .I}!E LOST RE FOR D Lt.y 

):10 



-- (1 t---
p 00 HI - 376 - 1o1 (M) Squa ron Comman" r' s Remarks for th moo h 

of uly 195 • 

'4) Res ric it dir cti "~. 

( ) 7 July S r Zi po -003 (~ s ri ad 
+0 l'~ , OOO lbs . oro~s.) 

-off ' ght 

( ) 9 July GeM :,:sn € DO 1&2 (Re eind S '" li IX> 07-003 
R s ric ed kc-off ~ei~ht to 155,OCO Ibs. gross ~n 
to a1 r.um r of ~rsor.n 1 cr fligh 0 tn.) 

(5) C .. t crml los~ s. 

1. 1010 ir '" .... c,., .nrJ rs 

2. F r-

.:: . Two n'" 

/... '.10 r. 

~. On r ~ + r 

(b) Cr to: 

1. Thr nirt" f CX"Jr.:md rs 

2· Fo r 'lot 

1. o en in rs 

t... Six T'lc1to 0 ~ ers 

2· Two boon c T'l ers 

(6) Cr '"' m r.< r cn'lll .J . 

(e) Six airer f e'T' d r 

( ) 

(e) T 0 nnvir 'tlr 

(d) Six cngtn er3 

(0) Tv Ivo rad 

(f) Three 

(7) '"' Cr \IS . 

11" 1 • por in perIod. 



)_ r-( 
PA.~ III - '376 - B! (M) 5t)U!ld:'on Comand rs R rks for (' "ICnth 

of J ly 956. 

() Crew s ~s ehRn~ s. 

(8) '1-07 dCMln""-1 d to -rtl ff c+iv 27.Ttm 56. 

(t) T-17 dovner dod 0 M-17 off ~tiv 31 July 56. 
C~ r 1riy aireraf e~~d r transf rr d. 

cffee i c; 17 July 56. 
or tm~v il~ Ie; to 

fr c iv 31 July 56. 
erc~ chonge of rn io 0 rator. 

(e) 34 ':.-: ~ ci ~o -34 effec ive":ll July 5. 
51-19 - 1~o or -.t r checked ou ns combat rendy. 

(ll) T-o:' 

(t-) T-03 

(c) T-06 

1 l r h 55 

1 n 56 

1 July 55 

(Ie) Addition.l }' t -i 1 and p<'rsonn 1 pro lcrns. 

ell) he f.OCP rat f:>r Jul:r '':T1S 5.73 cO!l'ipllrod to 11.11 
for June and 7.91 for Mrly. 

(b) The ~ircr~f' in conrnission r~tc for the onth ~ s 
'79.22 p,rcrn 

(e) Th two c~~ t r ~dy .Bvi a ors los this month 
were r nlac d by non-ready navig, ors. Seven 
'lddi ional n~vig"ltor ro qualified and rulve c. died 
for pilot r~in!ng ~d ~r projected as possible 
los os for the; nd of 1956. If this should 
occur he ~ r of assigned nflvig~tors would be 
r due d to 17. 

(d) Thc ~'n en~nce section of this sQuadron is pr sen ly 
o r:ting wi h an effective n~ing of 73.8%. Tho 
7 1 vel ~SC authoriz"ltion continuos 0 50% 

Upon return 0 this st~tion froo project.d 
Y, ver:D.l :l!mlng will b 72 rc Eleven 

A/3C's with 3 level '.FSC's hav ust orrivcd froo 
school. T esa airmen consti ute 15 pcrc~n of the 
cff c iv~ :.ning. 



P RT III - J~~ - B. (M) 
of Jul 

(11) fu in 1 t~. 

()T :>l7rf 

1. Airb rn 177 

, c' r nie r nd z 'C" 

1. Tr nsf ~in requir ru 1 162 

117 

C'O ip. ... nt :nlfunetion. 2 

uiP'"':>nt nnlfu! ct on. 6 

i. +} r. R c~i r c~nc llatl~n. J 

(d) 11:J.ss ~lgh c 11 rcfuC'linp. 

l. Conf'rr ~ sor+i s. 62 

2. Air om sor 1 s. 56 

1. Sor+ i 5 ..,f'fc.etlng cor: 1ete r d zvous. 58 

~. Sorti s r~nsforring required rue1. 51 

(12) COITIC ~'" or r c _ end'! Ions of h Sq' drcn Co _ dor. 

( ) C rnL'" r of ~ircraft possessod y s 18 
.. r c of' '2:7.9 hOUTS n01o'tl r aircr'lft. 

-4-



0) 

(4) 

SEeR 

r ry 
1-DC t 

co 

c! r. 1 

S ecim n t<. -

SD c1men 

S ec~men 

ere made on t is devi 
to ADC for eval tion 1n Fl!' 
tio has been recel ed fr 
suIts of the evaluatl0 • 

(CO iFlD) 



I ~ -

y 1956 

.,: ... C-t3C) 

ere itt 1s a report of the E p~ojects s­
Bombardment ing, edium. The period of this 
30 A ri 1~56. Each succeeding p ragraph 

rogress (U~CL) 

'Develop ent of an unattended 

ed' ,~une '9J3 

:s imated da e of com letion: 

ours floVir' 8:00 

Su r'l' 

larc 1957. 

The ~alt er designed under U 1s pro ect is an 
e~ectro-mecralical approach to the pro lem of 
an natterded search lock-on a d spot jammer 
for use against Gel commur~catiGns The re­
ceiver c0ntinuo sl searches tte band of 100 

o 156 megacycles while the transmitter tracks 
it it 1n a quiescent state. en a signal 
s rece ved a tu i g control relay acts to 

stop tte tuni g motor and actuate tra s~tter 1 
c trol cirCUits A look-thro~gh circuit a -
10' 5 tte unit to determine wren the enemy 
signal sllfts frequency or discontinues a 
transmission. In the event the s1 goal di s-
app ars all circuits re un to normal search 
position and t e receiver re-cycles for normal 
search. The transmitter is modul ted from 0 
sources· a noise ge erator, and a su rsonic 



SECRET 
oscillator. The supersonic tone thus produced 
is used for identification purposes and, when 

_received by a second jammer, de-energizes the 
control circuits in a second jammer, thus pre­
venting the possibility of more than one jammer 
occupying the same frequency Simultaneously. 

(SECRET) 

(2) Prior to finalizing arrangements for the proposed 
test coordin&ted with the U.S. Navy 1 a local 
flight test was flown during April in a C-47 type 
ircraft. Project 34 equipment was installed, 

plus an AN/APR-4 and an AN/ARC-3 receiver. A BC-
640 VHF ground transmitter transmitting a tape re­
corded message was used as the signal to be locked 
on and jammed. Failure in the jamming equipment 
during the flight capsed c~ncellation of the test 
before complete results could be observed. How­
ever, it was found that a lock-on error existed. 
Because of this, the U.S. Navy was notified pro­
posed flight tests would be postponed until cor­
rections could be made in the jammer. (COIiFIO) 

(3 Tte local flight test indicated need for further 
design on the ammer to increase jamming signal 
effectlveness. Poor effectiveness is caused by a 
lock-on error of 30 to 120 kilocycles. The signal 
to be jammed, when intercepted by the system re­
ceiver, remains in the receiver bandpass, but this 
Is not close eno gh to give effective amming be­
cause the transmitter signal does not lock-on suf­
flcier.tly close to the victim carrier 0 The error 
in frequency is caused by a small mechanical over­
shoot on weak signals and undershoot on strong 
signals. (CO iFlO) 

(4 Several corrective measures are being investi­
gated to eliminate or compensate for the lock-on 
error. The simplest method of compensating for 
the small tuning error is to frequency mod late 
the jamming transmitter signal at a slow rate 
with a deviation of approximately 100 to 150 
kilocycles. A reactance-tube modulator is being 
designed and constructed to test effectiveness 
of this method during Ka¥. In the event fre­
quency modulation proves unsatisfactory, a 
mechanical automatic frequency control circuit 
will be constructed and tested. (CO FlO) 
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t ".ect lurnL r 35, "Development of a hF Co 

sing Ircred ctors'. (S~CRET) 
uca-

a. De e 1! tiated: 1 April 1954. 

c 

Estimb ad da e ~f com letion: A ril 1957. 

Hcurs flv non 

:ar)" 

(1) ~ ose of ttis pro ect is to develop a search 
rd-locl 01. VHF co unications ;ammer sing 

e ectronic ra ther than mechanical tuning. Sa­
turable r actors 're used as ur'r~ elements in 
" t tt tra smitter and receiver. t ransmit­
er Las beer. bt. 1t wi tt a power 0 t ut of 50 to 

100 wat s in te freque cy range of IG to 156 
egacycles. The transmi ter ircoroorates cironu 
lic seep it tt.roug}, Ue VlF frequency band <Ina 

caus 1 t to stop on any frequency to which an as­
sociated receiver is tuned. nformation from t p 

receiver required for ttis lock-en is t1e dis-
cr minator outp~t. If frequency of the receiver 
is cla ged, the transmitter ill Iso shift to 
fol~o tr,e receiver. Operation of tr,e ransmi t­
ter has een ested usi g a manually tuned ARR-5 
r c ver ( .... EC'f J ) 

,) An e ec I' nically tu ed receiver tus been t.1lt 
ssociated wit the receiver are cOltrol c_r 

cu s 0 au cm<ltic lly tune the bar.d, locate a 
s fr-l, locy.-on, ten tune he ransmitter tc 
te sa frequency and begin jam ng. The ~am­

mine period can be as 10 as tt~ee secu ds) 
after ~ich tle receiver resumes scanning. Tte 
receiver scans the ta d from 100 to 15 ~ga­
cycles in 100 r~lliseco ds, wit a fly-back t1 e 
of 100 11 1seconds , al10wirg ive complete scans 
per sec nd Look-tr~ougi 111 nc te employed 
because tiere auld e 0 as ra ce tha 1e sig­
nal beir~ jammed was the desired victim signal, 

us no re so. 0 co tin e amming it. f tere 
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4. 

a 

Ie ddition to the V checks the antenna s 
c.ecked Qy observi 0 ration of the j- ng 
ra 15 tter lle operating into U:e an e lIm as a 

load. Transci tter ;>erforr;ance lI .. S g<..oc over t c 
entire band when the ified antenna as sed. 
Tests conducted under 376t Eo b ing J.uxiliary 

o:ect ~5 s ,0 ed tt.e or::.al .7-190 an elma will 
not hold up under flight conditions encountered 
in B-47 operation; vibration ana stress causes 
t e antennas to crack aId break. Atte pts will be 
nade to alleviate this difficulty either by encap-
5~lati g the ar.tenr~ in a fiberglass c vering or 
by f'lling the antenna with a suitable plastic t 
absorb vibration. Enc3psulated or filled ar.tennas 
will be prepured aua test flown on -47 aircraft. 
Fifteenth Air Force sug ested a means to alleviate 
t e QCchanical difficulties of the AT-190 antennas 
by removing t e uter extruded metal shell of the 
anterma a d sing 0 ~. the inner rod and tubing as 
an antenna To cJ eck the electrical ctaracteris­
tics of such an arrangement, the shell of t e 
modified antenna was removed and the vS.m e sured 
Results are sh n on the graph of Inclosure 1. 
This should be compared ith tIe curve for the 
same antenna on Inclosure 2. The antenna ithout 
the shell appears to operate well witt a ratio be­
low two-to-one up to about 135 megacycles, but 
rises at the irher frequencies. lith the shell 
o the antenn~ the ratio remains below two to one 
up to wout 15> megacycles. Also, the antenna 
without shell afpears to h~ve a more restricted 
coverage at the low fre uency end of the Land. 
This narrowing of the bandwidth whe. the s.ell 1s 
removed is to e expected because the broad band 
claracteristic of tIe hT-190 is mai ly due to the 
large surface &rea provided by the slell. If 0 e­
ration were to be restricted to frequeLcies irsioe 
the -rro er band t.is an eonn 0 Id be suitat:e 

(CO.FID) 

es Pro.ect, ber 36, "S-:&..r F Syste s" (SECRET 

Date initiated: , 
.L ovember let 54 • 

b. Estimated date of completion: Con inuous 

c. Hours flown- 84: 55. 

d. Summary: 

6 
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(c: 

(4) L1 Ie usab e ir or ~t1on 



5. Test 

a. 

c. 

d. 

SECRET 

(5) fie second es . ssio 'lias - local fligr.t sc e 
d ed for ~4 Aoril. 111s was ryostoc to 3~ 

ril due to aircraft being A • Bad weat er 0 
30 April ade it necessary to re scledule the 
light for 4 aYe Results of tte flight will be 

reported in c n~xt ~onthly report. Additional 
tests are scteduled to obtain ore information 
and simil r flight tests are to be made us ng A / 
ALT-oA tran c1tters (CO FlD) 

(6) Laboratory as reme ts st dies and experiments 
-re being cona cted to further improve effecti e 
ness of the waveguide installation. Tests ar 
also being c nd c ed as part of tr is test project 
in cCtlpliEonce ... tt. I ead ~rters SAC 1st lndorse­
me t to letter by r~fteentl Air Force, D 4 , 
sub ect: "Antennas for A /AIT-C EC' J ILCer in 
Phase IVA Aircraft n da ed 6 March 1 56. A ar~-
er to this let er ill be writter upon comple 

tio of investi~ati ard tes. (CO FID 

Project • ber j7 "Ar/Al -3 suitob 11 J Test". 
(SECRET) 

Dae ir:l .. oted: c. 'ay ~~ ~ . 
Esti ted da e r .J. 

hours f v r.' 

S\llllll1ary' 

(1) 



c 
(a) Syste 

• L. 
units 

(b) Syste s 
ing used 

(e) ourteen syste s are stll 
76th r ~mer.t ar~ Elee 

(2) 1 e Crad es lave 

~3 are 

In t e 
rc. 

ID 

or 

(3) ere cond~cted urlrg April 
installed in a B 47E aircraft 

and flo n against multiple pr cis! n tracking ra 
dars of the 'C type at Eglin AFE Fl Purpose 
of tr.ese tests was to determir.e protection sf 
forded a s ngle AN/AL -3 equi ped aircraft from 
multi Ie precis~o rac~ing raaars in a t rget 
com lex A breakdo n of th sc edtil d missions 
folIo s: (SECRET) 

(a) lissio s for 9, 
celled by J..F TC 
pr 1 or 1 ty and ov 

(b) 

ere c n-
19h~r 

tliss10ns 

( c ) r our s s 1r g Ie 
oper t~ng a~a 4st radars a 
Santa Rosa ~sla d. E in 

(d) ~6 nO. 27 Apr 1 fc.ur hour s ran e time 
single & 7 aircraf 0 era i4g aga nst 
sites 4 and, San a Rosa lsI r.d and 51 e 
32 Eglin "FE 

9 
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(4) .e cissio of 10 J.oril consisted of 

only bees se f bad ea tter ov r t ,e 
track for angential runs. A total f 
ere made w~th t e aircraft at 35.000 ee 

tude. Infcrmat on gathered during tt s 
is shown in graphic form in Inclosures 3 
and 6. Radar operation was restricted to 2 
(fully automa ic tracking or A-I (fLlly can a1 
opera tion). '0 radc.r smoothing was sed .orI:a1 
~ethod of radar operat'on uri g the clssion as 
to operate in b-l (manual~ searching for 1rcraft' 
t.e aircraft as acquired, radar ched ~e 

ia ely to B-2 (automatic). When the A •. / - -3 
med the radar sufficier,tly to r ve t tracki i , 
B-2 mode raaar was s ~tched to A-I and t e ope 
rator ~tte~pte to reacquire t e targ t. (SECRE~ 

(5) In t e following 'iscussion of res los b ained 
on the 10 April ~ssion, reference 1s made to t e 
graphs of eac run. 0 t ,es~ graphs tbe 0 ~r ti r 
or jamming of each radar is plot tea agai s ime 
'anual 0 erotio (A-l) is indicated hi the bra e 
lines and uutomatic ope a ion (b 2), by solid 
ines. Periods during w ic ~a Lg oc urrpd ~n 

each radar are indicated by tl:e otatio TX n 
the 11 e. (SECRET) 

(a) Referri g to ," graph .cr R ,1 nciost.re 
3, c.. 11 e :i s 51 own for eact of the three 
radars of s' te .JA, 4, and 5 The radar s1 e 
and frequency of operation for eacl: radar 
are indicated at the left of eac 11 ,e 
The run be ga nat 122·5C er. the aircraft 
was ~4 r~utical mil~s frem ~e c~ ter of 
t.e radar complex a.d inbound Before the 
Ar/ALQ-3 equip~ent was turr.ec OI. at ~c:5:44 
the radar at site 5 was searching for tte 
aircraft and radars at s tes 3A an 
tracking the aircraft in B-~ (fu:l a oma 
1c). '/Jr.er, aI:!l:ing e 1plllent as tur .Led 

o , site 3~ received ~amming u continue 
o track in full auto~ ie until 12~7: 0 

or a period of or.e minute, 36 s_co •• s. Dur­
ing tt~ same time, site 4 as tacking tte 
aircraft in E-2 and as nc bei~g ta pered 
by a~i.g ~t 1~27:20 site ~A swl ched 
to full ~. al cperation i an attempt to 
re-acquire e aircraft a.d ,ad • ticea Ie 
~a ~1.g until ~2S:~C. At t 15 time .e 
A / -3 = ceiv ~ oke- ock on e radar 

10 



c 
a site]A and pic ed ;n t .. ro> r 
fro "i te 4. Jawming aga' .st s e 
tinued until 1::i3G: 50. :t_ring tl s 
t.e radar a site 4 could not track h 
craft in B-2, even the gt t was able to 
swi tch to the 2 ode four tir:.es during 
the two c.:inutes and 20 second per od. Eac. 
ti~e the radar switched to £ the a-_. 
caus~d 1 t break-lock (tl's _s indicat~d 

n e grap t:y the eta tion A-I Jx B-£, 
~-l ~~ur t mes). t 1,31 'a~n reappeared 

~ site allowinr site 4 to track 1n -~ 
coae. ~t 1231:24, =G~ng cn sed ~te 4 
break-lock and fa to nanual operation. ~­
ing the re~ainder of tte run, no raear was 
track~ng the aircraft and no ~an:m_ng as 
observed (it should be kent in c.:ind tta 
th A /AUQ-3 loc s-on and jams only trac. 
ing < ignals whicl: illwr.1nate tl.e aircra~ t) 
A e radar at site 5 was operated in ft-l 
ode during the entire run and as not able 

tL acquire the aircraft. ~uality of track­
ing at site 3A, en oper ti g in B-~ and 
racking through ja~ng, could not be 

deter"ine ec~use ~sterline-Angus apes 
were not available at this si e. (SECRET) 

(b) The same system is used on he graphs of 
RUllS 2, 3 and 4 to show tr- eking conditions 
during t e runs. Brokel l1n~s indicate 
manual operatio. (A-I), solid lines auto 
matic operation (B-2), a d slort intervals 
of broken and solid.lines indicate rapid 
changing from B-2 to A-I mode because of 
arr~ing. Notes under eacl line indicate 

type of' tracking and whether jamming was 
present. (SECRET) 

(c) As a su lmry of t e data ottair.ed fro tl': 
cur rt. s, tt,e 6ircraf as ith r.e 

range 0 the radar cc.mplex, i r. the / 
ALQ-3 equipcent oper~ting, for a to 81 of 
4 re r.utes. ~ring ttis tirr.- tte aircraft 
as ac~uired ard tracked 1 fu 1 a o~tic 
(B-~) a total cf 14 tlrees, witt aver~ge 
ti~e of track being a proxl~ate y t 0 
:rd utes "he. -2 L eratior was hel st:.f­
ficien ly !o g to IOV e~. th firing 
eta. Eact radar co~ld have trac ed t e 

aircraft fo~ a maximum to a t!~e of 40 
minu es, or a comblr. d time for the ttJee 
radars of ~O minu -5. (SECRET) 



SEeR T 
(6) ssions conducted on ~4 26 and ~7 April in 

eluded both radial and tangen ial runs by t 
single A / ~-3 equipped 8-47 aircra£t. Vo ~ 
tape recordings and Esterline-Angus tapes 0 
target aZimuth, elevation and altitude were ob 
tained £rom each site. Data from these tests 
has not been reduced; therefore, results of 
tl.e tests win be reported in he next mon ly 
test progress r port. (COh~D) 

(7) Six ANI LQ-3 missions are tentatively planned 
for y, four using a single Ar/~LQ-3 equinped 
aircraft against a single tracking radar, and 
two using two AN/ALQ-3 equipped aircraft against 
reultiple precision tracking radars. (COtFlD) 

6. Test Project l-iumber 38, "AN/Al.Q-7 Suitatility Tes .' 
(SECRET) 

a. te initiated: 15 August 1955. 

b. Estimated date of completion: May 1956. 

c. wurs flown: 1: c. 
d. SUIl'Jl:ary: 

(1) 7llr o~e cf tlis project is 0 test and evaluate 
tactical use of the ~i/~l -7 coun ermeasures 
system. The A IJ..lQ-7 is ar sirhon e jammi g 
system designed to a tomatically scar- a pre-set 
band of X-band frequencies a d provide automatic 
tracking a d jamming of any radar sitnal encoun­
tered wr.ose carrier frequency, p ~_e w dth al.d 
pulse repetition frequency r.eet pre-set system 
requirement~. The equipment covers tie fre­
quency range from 7500 to 11,000 egacycles 
and is capable of sequen ially .aerning enemy 
radar signals over any selected sector ithin 
this band. T e rece~ver automatically scans 
the ore-set frequency range, etects and 
analyzes the rec~ived radar s·gnal. If tre 
rad r signal pu.se idth and recurrence rate 
are w thin the pre-set limits the receiver 
locks on and tracks the sigr~i. The transmit-
er tie t nes itself to Ithin plus or minus 

two megacycles of the receiver frequency and 
transmits a noise modulated RF amming signal 
six to en megacycles wide. Look-tbrough is 
incorporated to monitor the radar s1gr~1 dur­
ing jamming. The tnnsmi t er us s t 0 kly-
stro s 0 Cover he !Teque cy ra a d h s 
po tput up 0 4 0 a ts. 0 A I -7 

SEC ET 
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sy ems ere t It Qy th 
peri nt 1 ode1s. Both systems are 
es t ttis station. (SECRET 

(2) ircraft used for test missions is an R 
with the A IALQ-7 installed in Section 43 
stn ion 1099 tc 1166. Bot recelvir.g d 
transQItting antennas are ~ounted on tte b 
tom of the aircraft. (CGI.FlD) 

(3) Resul s of previous missions agaitst t e ~ 
precislo tracking radar indicate the AJ/ALQ 
is capable of in1 iating a r ceiver lock-on ud 
transmitter ammlng condition out to maximuc 
rang~ of the radar, w ich is 100 000 y rds or 
50 nautical miles It will continue to provide 
~a lr~ of the '-33 teyond maximum ran e of th 
aaar provided the aircraft is ilIum! ted Qy 

t e radar On t ese previous missi ns, ammin;: 
intensity varied considerably betwee missions 

ut veried very little during any one mission 
o sev ral of the missions the radar op rat~rs 
could track aircraft part of t e time through 
the jamming, but at other times encountered 
co .. sid rable difficulty in maint in1ng carrec 
radar range. Skill of the range op-ratcr 
rea ly influenced qu.lity and accuracy of he 
racking data On ot er missions inteLsity 

of t e AN/ALQ~7 jamming signal was such that 
operators could not track aircraft Attempts 
ere made to confuse the AN/ALQ-7 by changi g 

radar frequency during jamming The A./ALQ-7 
was able to follow ttese frequency c~a ges 
about 90% of the time. (SECRET) 

(4) A sys em as evised uri.g an early m1ssio 
by tte M-33 elevation operator to c use t e 
A./A~-7 to cease jamming and ~o i 0 the 
search ph'se. B.Y quickly ctangi g radar e~e 
vation a ut 100 mils, tIe operator caused ie 
~ /A -7 to lose tte radar signa and 0 into 
the search plase. If the radar t rget 1s tten 
immediately re-acquired it elevatio , the tar~ 
get can be tracked from seven to ten seconds 
before tte A /Al~-7 can a ai find tie radar 
signa and egin ~amm1ng. This long ae ay in 
resumptio of ~in is due in art, to fail­
ure of th 1ma e reject circuit to operate ro­
perly. TeA /A1Q-7 should re-acq ire tte r -
d r s1g 1 and rovide ~amming 1 approxicately 

13 
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t.ree seconds It 5 no 

only wor hen tt radar 
or long ranges. At sort 
vatio of tte radar ould not cause tte A 
ALQ-7 to lose the radar signal 
sult that the ja ng continues 

(5) In tests maae against the A lAPS ~3 j borne 
navigational radar located in the same air 
craft as tte A~/ALQ-7 it as ound ~amm1ng eI­
countered by the A1/A.S-23 w s periodic a d te 
A I Au:.. 7 would not lock-on ar. d co in a sly a 
t e radar. The A "/A -7 would 0 COT! in ously 
jam the n vi ational radars in earby aircraft 
ecause ttese radars do not continu~ sly 11 

lumina e tr. "aI:llnh g aircr ft (SECHE'l ) 

(6) Feur missions ere sct Q 1 d t 
ing April- (C~ FlD) 

e f ur 

(a) 3 April Ttis mission as flo r at Per­
rin AFB Tex, to c eck effectiveness of 
tt A IALQ-7 a ainst AI adars 1n - 6D 
type aircraf, rd to c eck degrade tion 
of the A-5 fire contrvl s stem as a re­
sult of interference froc the A~ A -7 
The mission resulteJ in 8L air at rt due 
to malfunction of the A IA~-7 0 data 
was obtained. (COl,FIn) 

(b) 6 April· This mission was a reoeat of 
(a) aboveo The Ar/ALQ-7 malfunctioned 
again iI that w en t e transmitter tuned 
to the frequency of the receiver and 
started :amming, t e receiver 0 Id 
break lock and start searching the and 
The AK/ALQ-7 transmitter as turned OFF 
and the test was continued using only 
the receiver. It as found hat when 
the flgtter as flo n in a 90 degree 
sector centered to tte rear of tte ANI 
A Q 7 equipped RB-47 aircraft, wit. th 
AI raaar locked on the RB-47 the k~1 
ALQ-7 receiver auld initiate and main 
tain a lock-on as tIe fighterts alti ude 
as varied fr belo tr.e R.b-47 to 5000 

feet above it. T. distance between t e 
two aircraft dur r.£ hese 
praxi~~tely fi e auticsl iles 
U e Ifur ction U a exi 5 ed 
h -7. r.o 0 er data 
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(:0) 

SECRET 
o"ever, d e to th great n ber of s 

If'unctiOI s which l.av repe tedly occurre 
in the A /A~-7 system since th b ginnill6 
of the test project, it is conelu d trat 
th syste. in its present design s ot 
stable enough for pr clical use in th 
field. (C 1 flO) 

Tes Pro. ec 1\ • r 

a 

e. 

d. 

Date In1t1a ed o I Auru .. t 

E tin:att'd date of eell: 'eti 

Hours flow OJ . 
Sumx:-.ary: 

(1) 

(2) Five flig tests e 
KC-97 irera.t were 
e::ts and 

airer ft 
ted "r.e 
-rs a 

SECRET 

~ 
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i tained .::5-

ing n se-to-tail v r a curse e 
rcxla tely 17 m1 es fro r. 

for l.C-'i7 fli_hts and c::~ roles 
grot:.nd station for B-47 fUg! s n Ie 
fl1gtts the bomber flew at 19,000 feet a1 1 
tude a ate figbter at lc,OC feet 0 B-
47 fl1 bts the bomber fIe at 4, fe t 
altitude a~d the i tter at 3,0 feet 

round station for all tests as '. at 
EC-640 VHF transmitt r ar.d HC el anteIJl3 
cated at Barksa Ie AFB. Trans ~ssions to 
fighter wer a tape recordea seque ce of 
t ns and populations repeated once it a 
short interval between tra srnissio s A I 
ARC-3 F receivers were used in tte simul -
.. ed fi J-.ters. Frequency was 142 38 mega 
cycle s. On J"C-97 f11 s n EC OT) r tor 
in the bomber monitored operation f t e J8 
ming transmitters and set tte on lrequency 
ith an Al/APR-4 receiver ar~ AN/ALA-2 T)ano 

ramic a apter for s ot ar:m:ing run Ar. 0 
server in the f1 hter ani ored r ce tion n 
the A /ARC-3 receiver and sc re the·a !:liI. 
For sweep ~arnming tests in 8-47 aircr ft the 
jamming transmitters wer re-set a tie 
ground for unattended op ratio 1~ the air 
craft bomb bay. Operation ~ the co pilo 
during the flight consisted . ly cf turning 
the sets on at he beginni~g of r ns a .d 
turni g them off at the eI.d of runs. A 
fourth - in tt.p f r er 4 .. c..ni red 
r ce tlon tr.e " :/ :.RC-3 receiver ar;d 
scored jammi g. For spot .<>Ir.lCJ.ng tests itt. 
E-47 ircro.ft, the .al:'J'llir,g trar.sm t ers ere 
operated by Eey{ o~er",tors in the Phase V 
Ect: ca - suI.... The Phase V ca sule 1 s a :an 
ned ca sule carried i the bomb bay of a B-
47 aircraft. Th ea sul is des gned to 
carry t 0 ECM operators, various cor,r< gW'8 
ions of Eel" equip~E'nt, ar d 15 eq i d t 

heating, pressurization, an 11 uid oxy n 
syste .s. Reception on th AN/ARC 3 receiver 
in t e fig er las monitored aId .sroming as 
scored accordlr.g to the following syst m: 

Condl ion 0 - no j mming. 

C~ ditien 1 - all transmissions 
cel d wit only 
ackground anna a .c 
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CCloit en , - can underrtand pra t a ~ 

all es ages cut ar. occas 
ord 1s blocked ou • 

C ndition 3 - can understand words a 
hrases ut r.ot camp let can­

t n4ity (a £vod operator c 
cony a re eu ed ess gel. 

Condition, - carll-at tell ttat ~ t 
slon is being de. 

(Cm,FID) 

(3) Tbe flight test f 6 April used KC 97 ir 
craft and four spot jamming runs were made 
two with I.arrow noise modulation a1 d two 
ith wide noise modulation. T e ECM opera­

tor used an AN/ PR-4 receiver with CV-253/ 
lP. tuning unit and AN/AU-2 panoramic 

a apter to set the jareming transmitters on 
frequency. Results of this test are shown 
in the following t ble: (SECRET) 

6 April l'i5o 

JAWING 
CONDITIO 

KC-9'i Aircraft 

DISTf,. CE FTR SEPARATJON FTR 
TO G~D ST! MII.ES TO EMR MILES 

lOne Al/ALT-7 transmitter - spot jammi g - narr 
noise modulation. Power out ut 150 .n ts • 

2 One A "It. T-7 
noise modu1a 

o 
2 
2 

30 
40 ,0 
60 
7 

7 
117 
141 

140 
125 
1 0 

.:.2 
25 
25 
~3 

<:: .... 
25 
7 



2 
2 
2 
1 
1 

3 

1 
1 
1 
1 
1 
1 
1 

4 Same 

1 
1 
1 
1 
1 
0 

SE R T 
97 ~ 

79 27 
6' 3 

1 Ie 
30 10 

s for Run 1 - p er 

33 
50 
6 
01 

105 
122 
138 

equ1. ent as for Run 2 -

(4) 

1'-1 
106 

96 
79 
53 
30 

The flight test of 10 il use -~ 47 
aircraft. e acted s tt flgtt~ ~ 
other, acting as tt.e comber, t.a· traI 
mitters installed in the bomb t y for una 
tended operation. All tlr~e tr Ismit ~rs 
ere equipped witt the 1% QRC-18(t) s e p 

units and it was intended that four ru.s be 
made with three sweep jamrr;ers 0 pra ir.g on 
each run. On the fir st run, however, 0 ly 
one transmitter would come on. 0 th~ se 
cond run all ttree operated. On he tl.ird 
run only one transmitter woule come 0 
during h~ first half of the run; on he 
second half, another transmitter came on 
itheut sweep. T is sec on trans Itt r 

stop ed s,eeoing 0 tte ground ftatl~r. fr 
quency so good spot jarr. ing as obtair. d. 
On the fourth run one transm1tter cam or. 
wi th sweeping or;el'a tion and one witt. spot 
jamming on the ground station fre uency. 
T is unexpected good spot jamming frem a 
unattenaed transmitter car. be attributed 
to t e fact that tie trarsmitter center 
fre ue .c1es ( . frequency of the trans­
mitter en the seep unit is sopped) 

19 
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1 
1 
1 
1 

~ 

1 
5 
5 
5 

2 5 
5 
4 
j 
c. 

3 One 
arr 

5 

SE RET 
ere set on the ground with a fr q cy 
ter before takeoff. A t the om toring 

receiver OD the ound, th d1f rence i 
.frequency between the spot & ng tr s 
ter nd the VHF voice transmitter during 
the third and fourti. runs as too small to 
be measured. Results of ttls est are col 
lected in th follow ng table: (SECRET) 

.:4 Co 20 
c. 1 
2 0 1 
c.OO 

.: c. 
35 Co 

z 
9 

... 18 1 
I£. 19 
152 21 
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3 1 
4 1~4 2 
5 ~oo c~ 
3 210 24 
2 .::20 24 
1 232 ""II 
1 0<:.4.0 24 

4 trar.smi t 
o e 5 

ET 
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3 
4 
4 
3 
4 
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4 
7 

7.:. 
5 

1 2 
14~ 

11C 

.:. 
78 
71 
66 
49 
4 
37 
32 

22 

5not 
ut 

1. c r 

2,,1 
25 
24 
25 
26 
26 
~5 
25 



ECR 
The 0 server in tte r1gtter aircrart re 
narted ja ng uS bt ti 
tive dur g Ue last run 
tr ::i t "oS tr.ned Lac a 
the c unicat ons c nne. 
results were lot obtai~ed ur r~ the se 
cond run, where :amm:1ng ooera 
s- e as ur ine; tt four tt. rW'l 
n n. t tt.e grc d rece'vir statio 

the janmer signal eared to be i 
across ti:e cOlmlunications rreq ncy dur ng 
batt rW'lS. The E operator r or d I.e 
dial recking proc dure was very tiring ano 
he dOll ted it cOuld be co tin ed -or long 
eriods (each run of this flight s ap­

proximately one hour an two ECM onera o~s 
alternated on he rocking runs). ( ECRE ) 

(6) Tl e f11 t t of 16 Apnl as fl n i 
aircr ft. Tte bo b~r ror tti~ est 
Ph~se V c'psule aircraft carryi~g a 
o era or, and it s in ended tlat ur 
spot mming ru s would e ma e t 34 00 
r et altitude. H ever, tie c sule lost 

e and pr ssurlz tio 5 le test as 
flo n I tr. U e bomber at ° feet ar. 
he fighter at 19,000 reet. TIe c ps~le 
as e uip ed !til n AI/A?R-14 receiver b 

the opera tor c uld 1 ear no Signals on this 
so e a tempted to set en frequency u/ s~ 
ing te observer in tte other aircraft for 
frequen condi ons of u mming T.e cb er 
ver i. the !1gtter alrcr ft r r ed an 

lmost c ntir al ~aremir.b co diti four or 
conditio f~ve S1rce tris scu d like 
unusua::y bood ja~.b, the EC 0 erato 
turr.ed r.is r nsmitter cff several ti!4eS 
rd asked for ~a ~rg condItio s. For s x 

differe t 1nterva s, during i1ch t e 
ming transml t ter as urr ed ( ff, t e 
figtter 0 s rver reported j rnmi g co 
t1v s 0 four to five F r t s rea 

this misslon are COl sid re r 
It ~s possible ttat tte if-terfer 

ence re crted oS .amm1~g may have been 
noise in tie VhF radi~ r ceiver or t 05 
pheric neiue T receiver as checked 
fter tr. fl1 1. t a.! fa pe r a to b opera t­

ing ona lly. (CC F D 
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ruary 
ADC to 

(3) ork 
of a 

( ) 

ci 

S ec1m n 

Sn cimen 

S cimen 

S ec men 

1 

c. -

j -

7 lt 

G rera Elec ric If o vo~ , 
6 a lamp 

eneral El"c 'c 
vol 1", 



SECRE 
s raight indt.ction :!.nto t e p 
Ynis • sacco 11s1 ed by simply placi t 

p in the radio fre uency field of t~ A 
LT-6 transmitter and varyi t e freque c:y 

frc ~4CC to 36CO r.egacycles. Coupling to tli 
R field was varied by ct_ b fig os1 10 
lamp. s conn thod as to conr.-ct 
quarter ave ickup probe to one I.ad of the 
lamp. Length of tl e pickup pro e was v r~e 
bring the fila nt bot spot positio. e 
ter of the lamp filament. 0 er tl ds of 
c:i ting the l.a p were by means of a two ire 
transmission line hich could be aried in 
Iengtl, and by a low i= dane Ie 
the I~p. (c ,FID) 

(5) Test observations of the listed s 

(.) S ecimen 1 - i is 1 mp 1 
filament in series 
side-by-side. n 
ith RF, instead 0 a lot 

spot, a blue corona poi t a 
peared on the edge of one oOOL 
Varying fre ~ency f the trans 
m1 tter merely v ar i d in ensi ty 
of the corona glo. (c .FlD) 

(b) Specimen 2 - This is a small lamp having a 
very 1 powered v-st ped 

(c) S ecin:.e 

f'l mente er. exc ted, this 
lamp lig ts at certain fre­
quencies of he sept band 
hich varies from lamp to 

lamp. Even hen one half tr 
V-s,aped filament is urned 
out, tee other h If still r 
pcnds. Tris indicates tre 
1- p ligtts because he _ila 
ment and structure resonate 

i h exciting frequ rcy. T 
reson t frequency can be 
cha ged by cl.anging Ie gtt, of 
a s '11 externally co nected 
le.d. (C FID) 

3 _nr. 4 - a response to RF ex­
citation. (C FI ) 

SEC T 



SECRE 
(d) Speci n 5 - Tlis 

pons 

9. Test Project ~ber 1, X-a-rd In erfer ce C e a e 
SPOTLIGHT. (CO WID) 

B.. Date initiated: 29 arch 195 

• Est mated date of completion: No esti te av il 
abl at ttis ti e 

c. Pours flo.. ;one 

S un:J:'.a r y : 

(1) The main p .. ose of ttis sod t r 
mine e extent of x- and .a ~n i erfererce 

i th 0 her airl: r e electr nic systems a. 
hat ~easures can e take to r duce Ie ef 

fects of such iI.terference (C 1 FlO) 

() The 5 c ndary purpose f the test pro ec is 
to deter~ne effectlven-ss of x- and 5 eep 
amming agaiIst radar eq ipped Al aircr ft a 

include etermina ion of toe optimum sweep 
~amm1ng rates a d andwidt s. (CO FlD 

,7 



r 

c. 

SECRE 
tt n t 

let cn: 0 re 

...r.e 

Sill"'~ary: 

(1) Purp se of thlS pro 'ect 1s to 0" er 
mum method of a 
1 r quercy d and 0 ti~urn a 
illF c ~unications ra .ges for -11 ct1cal 
o el" 10ns, i e. eI'.r ute cells r fueling 
ren ezvous, r fueling formations, etc (C iFlD) 

(2) he test directive for ttis project 1s si 1 r 
o Auxili ry Project 4 wlic i vestigdted res 

triction of transmission range of VHF and UhF 
transmitters. The possibility of reducing 
transmission or communications range of the 
Ar/ARC-27 and A '/J..~C-3 was inv stigatea and 

n interim report submitted on tec nique ~ed 
and results obtained. T e investig tion of 
tr.is ro le r vealed that for restric ion 
communic~tion ra ge to a ~xim~ of a nrcxi 
mately ~5 miles, te tra smi ter po er out 
must be reduced to the orde~ of one ~illi a 
or less. Reduction of po er as e~sily ae 
c m lishod y me ns of a simnle t'enuator 
hich is d scribe n tIe i erim 

A xi iary Project 4' however t e 
ower re uired, and co sequently 

tion r quired, varied widely ith 
aircralt, conditio of co-axial c re-
cei ver ser,si ti vi ty opera ting fre ue ncy .. nd 
climatic co di io s. A transmi ~er with re 
d ced power output could be heard up to ap~ 
roxima ely 100 nautical oi es y anot er 

aircraft. ca se of t. e . ide ly r re 
suIts obtai eo it w s conclud Q 



SEeR 
of red ci g 

U) Ti e nor 1 aircr ft VI F or UliF 
uses Ii stub ante:.na or a ir.sU.1. 
the aircraft f r receivi and 
a t r~ Trese anterIms 're de i -d 0 0 
ra e over a wide band and provide 0 era ion 
1n all directi ns for relia 1 ommunicatlons 
Such an antenr~ provides no gai Dr in er 
cepts only a small portion of t trans tted 
el.ergy On t e other t and ar.tenr.a s d for 
passive de ec Ion re lighly air c i ( 0 
that ~zi~ h of i tercepted sig Is 
determi ed) a d ta.ve tre:er s G 

to the aircraft co unicatlons ante .as 
anteIll gair provid d by direc ior.a .. a. er 
gives he assive detector receiver a rece 
tion range many times t at of the ircr f 
receiver Tl: is was noted duril g the tests on 
Auxiliary Project 4. hen the transmitting 
aircrkft as far beyond the range a t.ich 
inter plane comm~n1cation as possible, he A 
u{D-2 D/F receiver in the Barksdale AFB Co trol 
T er as still able to ffiake sa isf ctory O/F 
cuts on tt e tra .sIni ting aircraft Ti e si t a 
tion is ",n.alogous to the fringe area TV viewer 
wto watches a snowy and'm&rginal picture re 
ceived on his lira it ears" or built in al ten­
na hile Is neig bor, ith a multi element 
beam antenna, e woys perfect rece tion. 

(CO .F1D) 

(4) Paragr.ph 4a of th teet direc ive for tl s 
pro ect states tiat atter.u tine procedures 
hove been successfully employed wi t. VHF' I 
to-air signals If ttis stutement is d In 
t e seLse of successf 1 restricted range co 
murdcation by attenuat on of transmitter out 
put, tl,en it a1sagrees with results fou d 0 
AUY.il1ary Project 4. Experie ce of t e 76th 
Bomb in on this test indic ted "ttenuation 
would every unrel able _ transmitter po 
er out ut is probs ly a minor factor in air 

to air comzur~catio.s range (CO,FID) 

29 
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(6) 

11. Test Project •• umber 4 I 
Procedures for use y B/R 47 

Date initiated; 16 A rl1 1 

b. Esti~ ed dat of c m letio • 

c Hours f1 A. 

d. 5 ry' 

(1) Purpose 

(2) 

f 
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(4) Fr 

:2. Test ?rc.ect iUI:lber j~, 'Ie 

J)d.+ ~ 1r 

lr. 
e 

.l 



SEC 
c. hours 5 

d S ry: 

(1) 

(2) 

(a 

(b 

(d 

(d) 

(3) For 

f tt s test ro ect 1s 
CU equ~pn:e t ecess ry 
tOl!iber c II forma Uvns 

unlaying Gna 1 terce 

Nten both cha f nd junming as 1n (c) 
above are used. (ScCtE 

1t 

on 
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C ET 
( ) The secc d rlight (32B) or sslon 3 w S 

sc eduled for If> and 19 pril"g inst f! 

( 5) 

( ) 

tlesvl11e-Y.ans s City area. e tw ... ir 
craft sCLeduled to fly on 18 pril both 
aborted, one on the ground and t ot e 1 
the air. The two aircrart scheduled ror 19 
April ere 40 minutes late in st rtir ~re 
runs Que to tile unexpected appeara ce of 
aircrart on t1 e r aaar ange t fly ADC Pro 
ject indmill. The Gel radar tracked airer 

ber ttree (using 'a~ng only) witt 0 1y 
minor diffic ty. The flight plaI. f r a i 
craft nureter four (ja~r~ .nd claff) WaS. 
ready in I..DC •• mds when he Alrcri.ft eg r. 
the run, 0 tracking was cOffiparatively easy 
Th RES site did not get a call fro ireraf 

um er tree until he was only a prox'rr~t ly 
en niles out from the si e. B-L trac (fu 

automatic) was held for £0,000 yards on t 
nit o.nn run. At era • ~ 0 de a 
complete run with :amming and charf disp [s 
ing as 01 nned. B_r track as held on 1 
craft four for the entire run exce t for a 
proximately ten miles len trac Ing 
y means of the coas button. ddl lonal 

flights on Ission 2 are planned to 
during ay for making up lost fli r s 1 

check res Its of those flo n. (SECReT) 

(a) Six ~a~ rs ith seep s 
seco d fro 2700 to 3100 

(b) Six ~am e s ith 
hi ts/second over 
.::700 to 3100 mc. 

f six 
fro 

(c) Six 'ammers, four at.:: mc/secon I 
t 0 at s~x tits/second over a seep 
wid t from 2700 to 3100 mc. (SEC] ET) 
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SECRET 
did 'Wery well against the RES radar. The 
RES site was forced to resort to A-I mode 
(aided range tracking) in order to follow 
the target aircraft. l'he third aircraft 
failed to call in to the RES site so no at­
tezpt was made to track. '!he Gel radar site 
failed to track al\Y of the three aircraft 
until they were considerablY past the radar 
site. (SEatET) 

(7) On 25 Anril ~ssion 30 as flown in the Kirks­
ville, 0., area. Three support B-47 aircraft 
accompanied two bomb carriers into and out of 
the target area. The AN/FPS-IO radar at Kllks­
ville received this attack as a complete sur­
prise. ~o fighters were scrambled, although 
they were in the plan. Twe target cities 
were hit b.Y tt.e bomb carriers. No track as 
established by the radar on any of t e air­
craft involved. A complete report of tl<e e­
tails of this mission and results obtaired is 
being orepared. (SECRET) 

(8) Intensive efforts are being made within the 
376th Bomb Wing to reduce mission malfunc­
tions caused by personnel error. ).tore ir.ten­
sive briefings, plus a careful survey of mis­
sIon flimsies to insure their completeness 
are expected to lessen this problem. Mission 
crews are required to study and understand 
fully tte contents of the test flimsies prior 
to takeoff, as well as understand completely 
the operation and location of all equipment 
control boxes and switches involved. (U 'CL) 

lLLIA' H. iR~Y 
1. Chart, Proj 35 (SECRET) 
c. Chart, Proj 35 (SECRET) 

~/~~~~ ';?(h/~ery 
Lajor, USAF 
Adjutant 

3. Graph, ?roj 37 (SECRET) 
4. Graph, Proj 37 (SE~~T) 
5. Graph, Proj 37 (SECRET) 
6. Graph, ?re~ 37 (SEC!iET) 
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DISTRIBUTIO ': 
? -- SAC (DOPLT, DORQ, DOCE, T, 

OPS A LYSIS, 0/1 ITELL, CH/SCIE.TIST) 
1 -- 4AO 
2 -- SAP (OOC) 
2 -- 15AF (DOELE) 
2 -- 2AF (DOEll) 

15 -- 376DCTT 
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S TEe: 

2. T st Proj ct ~~ r 34 Dev 10 
J _rn. (SECRET) 

f an :att .. 

a. te init a d 2 Jun 1953. 

b. Est at .. d ate f caIlpl .. tlon· :arch 1 57. 

c. Hours flovo' 8'00. 

d. S ry 

(1) The .~~er design d under this project is an "lee 
~eetanical apFroach to th probl of an ttended s arc , 
locJC-on and spat ja;r er for use against GeI cOll1:::unieatioll!!. 
Th r celver cantin ously searcbes e d of 100 156 

IDO acycles while the tr iter tracks wi tb it in a qui 
c ni stat. ~e a signal is received, a tuning control 
ro a1 a ts to stop the tuning motor and actuat.e tTan it,.... 

r con\rol circuits. A look-through circuit allo the 
un! to dat.nrine whe the ney signa.]. s ifte frequancy 
or discontinues a transmiss on. In the event tb sign 
disappears, a.!1 circa! ts return to noma.! search pasi 10n 
and the receiver r cycles for nOnllal search. The t 

i tMr 5 odula fra:: tvo SOUTC 51 a noise 
and a sup r onic OBcl_1.tor. The s personic ton 
produe Is us for i ntific.tion purpas 5 

EC ET co 

11 
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(2) Pr lilri 

'3) 

J. ~-st ~ ject "urb-r 35, nr_v __ oPffient f a 'lHF C~unica . n_ J ~er Using 
Incre" c OTS-. (SECRET) 

a. Da - 1nitiated: 1 Apri. 1 54. 

b. Est ated ate of canpleti n: A ril 1957. 

c. Hours flown: one. 

d. SurlTary: 

(1) Purpo~e of this roject is develop a 5 a ch- n -lOCK-on HF 
c unicat ons jmrll'er using el-ctronic rather than o:echanica1 
tuning. Saturable r-actors are e as tuning el nts in both 
the tr.n~itter and r ceiver. A transmlt+er has bee built with 
• po r 0 tput of 50 to 100 watts in the frequency range of 100 
to 156 egacycles . The tran~ltter incorporates circuits vbich 
sweep it .rough the VHF frequency band and cause it to stop on 
any fre~ ency to which an associa d rec-iver is tuned. Infor-
ation fr 'e r celver required for this lock-on is the dis-

criminator output. If freq ency of the receiv. is chang d, 
h i t -r will also shif folIo' the r-ceiver. Opera-

ranm 1 t er has 5 ed USing a anually tun 
(5 ) 



SEC T 
(2) An electronically tun receiver has bee built. socia ted 

with th receiver are c ntrol circ ts to au atica 1y tune 
th- band, locate a signal, locK-on, then tune the tr itter 
to the S8lre freq ency and begin ja:r;:ning. The j8/r!lling period can 
be as long 8S three seconds, after which the receiver re~es 
scanning. The rec .. iver scans th .. band frCIII 100 to 156 mega­
cycles in 100 milliseconds, with a fly-back time of 100 milli­
seconds, aJ.lowing five cClllple e scans p-r second. Look- hrough 
will not b~ employed because there vould no assurance that tb­
signal h.-ing jllllJTed was the deair d victim signal, thus no re flon 
to conti nUt" j8ll'Il:ing it. If there vere only on signal in th 
svept band, it would be j8l:!Ded for three second pt"riods at inter­
vals of 200 milliseconds. (SECRET) 

() The s-arch-and-lock-on receiver has been built in six secti ns: 
~aster sweep circuits, roaster control circlli ts, RF circui ts, 11'85-

ter lI'ulti-vibrator circuit~, IF strip, and regulated po~er supply. 
Each section is buil'!; on a st"parate chassis, all mount- 8S plug­
in un1 ts in an 11" high s tanda.rd ECM rack. Space rains for ad­
ditional ~ircuitrr wh1cb will ~ requir-d for identification capa 
bili ty or any other modific3 ions w. leh Itay heeme necessary. Ex­
tension cables r.ave been aade for all un1 ts so they a"{ be r~oved 
frar. thl!' receiver rack for testing and aligned to tun .. the VHF 
band frClll 100 to 156 ~egacycles. Sweep circuits have been adjus­
ted to tune the receiver through the same range at five swe ps 
per second. (SECRXT) 

(4J First checks of the receiver lock-on sensitivity showed the min1-
~\lIl1 discernible signal to be 20 uicrovolts at 100 megacycles, im­
proving to three microvolts at 156 megacycles. Gain of the r&­
ceiver is 120 ;)B at th1I hign freqlldcy range and 110 DB at low 
frequency range. Gate and pause circui ts have been adjusted so 
that pause and lock-on periods of as much as three seconds are 
obtained on test and actual signals. Longer periods lIlay not be 
required it the transmitter can be controlled to lock-on in suf­
ficiently short ~e. Sensitivity of the lock-on circuitry has 
been reduced by turning down the threshold control; therefore, it 
has not been necessary to move into a screen roem to eliminate 
interfer nee fr~ local VHF signals. For testing under these con­
di lions, a. high ampU tude signal frcrn a ~497B/ORR signal genera­
tor is used. All receiver functions have be checked; all merory, 
lOck-on, and receiver gate circuits are operating. A transmitter 
gate has been built and is operating. Necessary cables and con­
nectors have been added to the receiver and transmitter and the 
two un1 ts interconnected. The system has been tested over the 
entire band and will lock in the range fraJ! 96 to 158 megacycles. 
Further tests show that the accuracy of lock-on is not yet satis­
factory. at SCII' fraquencies the error of lock-on is as great as 
400 kilocycles for the combined receiver and tran~itter sys 
'DIe error in lock-on ap ars to due to three 5 parate probl 

J 



ECRET 
f lock- n f the 

- AFC ci rcui t 

to corr ct fr~qu-ncy, 
ff .. ctiv. (SECRET) 

, 
in 

to 
c.n 
OOi-
1m­
r 
.. 11 

(5) The IP-130/UPM-l7 sp-ct~ analyzer 1 b-in us to ~ine the 
o~tput from the receiver oscillator ar.d tra~itt .. r. This piec~ 
of t~st equipr.-nt, which lolA r-ceiv-d during ~A., appears to be 
v-ry us ful for this t~~ worK. Tt- 5 ctr of the r c-iv-r 
oscillator and ransmitter ver- foun1 to v-~' br ad, a pr0x-
~D ely 200 to 400 kiloc.cles for th~ oscillator and 500 Kilo-
c cles or more for tr.- tran~lt rh- s~~ct~s of thea two 
~ircui s uav have to t- @CClra e 1 CK- n can ~. 
obtained. (SECRET) 

4. Test Proj ct 0u::! l;"'r 3', "S-Ban P..F Sys t s n (SEC1ET) 

a. Date initiat-d: 1 ov b-r 1954. 

b. Estirrat_d ate of c pI- ion: Con in us. 

c. Hours flown: 91:35. 

d. Su:nmary: 

(1) In USing high-powered S-band j~ing transuit+ers, such as the 
AN/APT-l6, AN/ALT-6 and AN/ALT-B, considerable difficulty was 
encount-red in multiple moding of mngn-trons, low power output, 
and poor perfonnance. Cause of the troub1_s was found to 
the poor RF tranSIrilJsion 11n-s and conT.ectors used with t es 
systems. This project was ini iat- d to inv-stigat- tran ission 
lines and connectors and at - pt to i prov~ the sys rfor-
ance. Sev ral types of conn"ctors and RF cabl-s have 

vestigated. (SECRET) 

(2) In c~pliance with Second Air Force classified rressage DM3A4-
12651, 29 Dec 55, directing that all AH/ALT-6 ECM equ1~ents 
be turned in for recycling, 1 t was necessary to return the T-
402/ALT-6 trallBllli tter, which had been modified to allo .... the 
~agnetron oscillator tu and tuning mechan1~ to be operated 
r otely froo: the tranSll'i tter case, to its ncnral configura­
tion, thereby terminating 1'..ll" her tests and eval tion of the 

ET 



(3) 

(/.) is Janned to fly s 11ar Iriss ons u5ing A!.jALT- 6A rans!!: 
-rs with a v~"-gui e syst for furt er evaluation of thi~ .y~~ 

of transmission line nstallatio. T-sts ani easur ents are 
precently b~ ng ade to ~prov- the wav-gu1de tr smission sys 
tem for obtaining "gher effic ency and better radiation pat ern 
frCllJ the antenna before flying addi tional ests against ground 
radar sites. (CO lI"IO) 

(5) During May a spot ch"c.c was rr e of 12 ~1\C-27(T) RF cables and 
conn-ct.ors \/hich c d b"e. in use in ~47 aircraft. Each cable 
vas t"!st using an AN/AL! 6A tr Hting 270 to 350 watts of 
po .. er through a Hevl tt,...Packard S-810A slot ej line s ction, 
through the six foot QRC-27(T) cable un er test, t"~inating in 
a Cubic Calorimeter ~ttueter for power Ire ur ent. Po"er read­
ings obtained ere cCllJpared Vi th pover readings obtain Vi th the 
s e set--up b t vi th U:e tested cable reroved. 'Ibis caLJ'&Tison 
r vealed an approxirrat loss of 30% of the gen~ra ed power in 
the six foot length ot QRC.27(T) cable and connectors. (CONFIO) 

(6) Testa were completed as pMrt of tr~8 test project 1n compliance 
Vi th 1st Indors en by Headquarters SAC to lett"r by He uar­

rs Fifte"nth Air Fore ,~. b "ot "An nnas for 



(~ 

(b) 

(e) ee~e.d t.e fol:owi 

1. Cf th- a"t~ nas s ed 
wi h t - Al'/ ALT-

~. sholld 

rn an enna sho.ll be ..1Sed 
if at all 55 ~e. (CO m 

tJoe '\T-5 '3 a rl 
e is c nsid~r Care-
&i til charts and QK-

a e b-fore an ae-

Tne A -5"9 an AT-5S9 5 O1L.d ot _ s j with U:e QK-
459 and K- 60 ~agn- ~ron oscillators. (C ID) 

Inc osur s I, 2 nd 3 are VSWR v rsus fr ql ney graphs 
for t e var! us ant-nnas ·-5 - d. W (CL) 



T t 

li. e i 

b. Esti!ra 

c. 

d. S..t!':r ry. 

(2) 

(3) Th felloving c nng 
by H~adq~rters SAC 
ra ars r va1v~d. liu 
t _ r dare on y. 
e plish-d to nr 

(I.) Two fligb tests wer co d cted dur ng MIL vith tot .. Al'/AI.::4-3 
installed in a So 7E crcrai't and flovo against a single pr el­
slon tracking r lOr at Eglin AFB Fla. l"..trpos- of tl-. se test.S 
was to ete:"ll:ine ro"c ion afforde::i a slr.gle A! /~3-equ1pp d 
aircraft from a singl~ pr eision rac~ing radar of the MSQ t 
Voice ta _ r-cording d Est .. r ine-Angus ta w r- obtain d 
fI'a:l th~ radar s1 te &Illd vill _ us to evalua e the ssions. 
This data has not 1 "ly r uc-d, t. refo r sulte of 
the y ~ ste vi"l n th Jur.e SAC ~30 r .. po 

(CO. 



(5) 

(a) 

cl s ~ .. '. 

(b) ~6 and 27 A 
ra ting agc 
AFB. 
mots. 

() Tracking r cords for -IOcr run of -acb ission 
sur-s 5 thcugh 29. 'ode f radar "peration i 
track r-coros as -1, A-2 r R..2. The_.. ar as w:l: 

A- , full uanual o~-ra on f ra ar, us- ~.ile s-.rc.'ng or t­
~ptlng to acqudre a targ-~ (tra~ r-cord i sh~wn s a as-d 
li!'~ hrine -1 rat! n _r.Jicating no traCK ng th- aircraft); 
B-2, full u a ic op-ration ir. r ng .. , el vation and azi::-uth 
(track r-cord is shown as Ii. s 11 line ur ng B-2 o~rat on in­
dicating rIO ar traCJd'lg f the aircraft); A-2, aided ran"e op 
ration, autaratic tracking in aziJr.lth and elevatio ~th ran~e 
rate set in uar.ually (track record is sho~ as a ~ol line lur­
ing A-2 or.eration indicating radar tracKing of the ai-cra!t). 
Periods during whic. the 1J/~3 -frectively j8lm'-d the track­
ing radar a.r shown as dasb- ot lines . Effective ja:rning was as­
sUllled for any ~riod during which the jmr.rer prevented the radar 
frar obtaining Irore than a 15 second Sl!:ooth track, ass ing the 
aircraft auld not vulnerable to radar c ntrolled firing if 
the trac~s ~re for 1"55 than 15 s-conds for each acquisition. 

(SECRET) 

(7) For the Irission of 21. April, Io.~en one AN/ALQ-3 as used against 
two X~ radars, the AN/ALQ-3 r-ceiver sensitivity ~s s t on 
noo (20 db attenua'tion) in ar. att pt to pr-vent one rIO ar frar 
onopolizing tre IJ/AI.1}-3 ree-1ver by k eping the ra lOr am in 

the vicinity of the aircraft, but not nec- ssarlly on the air­
craft. Reducing the receiver sensitivit acc ~lished this; 
however, it was found that the s-nsltivity was reduced to tr.e 
extent that the AN/ALQ-3 receiver w.ud not pick up the radar 
signal for certai as~·cts of the target aircraft ~th res~eet 
to the tracldng radars. This was apparent on radial runs where 
the aircraft loIas tracked in B-2 0 e, both inbound and outbound. 
J~ing, when it occurred, was t en the aircraft was at close 
range inbound or overhe • the 30 na lcal ile tang- ntial 
runa also ~ho that .e AN/AlJJ-3 ree iver sensi ivity loIas et 
too 10 , particularly on rack 7, wb n tb Al;/~J an e 



s c 
A ary f 

~ radar a ear b v 1 
Eacl: .a'"ate tra f t e aircraft 1 is 

f iIre 1: tack ras h~ld. 'lb- aircraft 
hor1zon4 al rang dur ng e rac i_ list~d un er E ru;c 

:'JH V (h gh v .. r.~rab1li ty) or F -:; LOW V (10. v..u erability). 
It lS ass d 't at racki IU hin 15 naut1ca... il- or 3",00 
yar 5 1010 lid Cn - tr- aircraft to be nig vulnerab e ra­
dar-cantrolle anti-aircraft f re, t erefor , tracking ranges 
from zer 15 nau ieal i1 s owli ve to _ exten ~d vnen 
c1nsi ering ra ar-controll-d 1s5i1- firing, "e ending on the 
tne U'i5Sil" and guidanc syste:o. Total tilre th aircraft lias 
tracked \lith high and 1011 vulnerabilit1 .. s 1 shovn as a frac­
tion of th- total ~ ssib1 .. tracking t~e. For e~p1e, if 
one radar racked or six in es ar.1 tr.e otr.er fo~ fO.1r 
~1nutes on a run w.neh lastej for 20 ~inute~, this v ..ud 
-xpressed as 101/.0 (5 nce t1:e total po.:, 1blo:' t:arbin d trac _ 
1ng t~e of t~e tvo rad ra lIouId b 40 ~1nu es for Ii 20 
minute run). Tne fracti"ns are bro"en dovn 1. rIG r r 
LOW tiIre, epending nth- ran e invo1v d. The to 1 time 
ja=~ing wus effecti. .s st liS M rae 10 of tne ~tal 
possibl- tracking t~e, 0 list1ng is ade of tr;e the 
used bJ th~ ra::l.ars searching for the targ t aircraft, sar 
of vh1 ch could be credited to J 8.TIring, whenever it VIiS j II.'IC­

"'ing, w ieb Cli ~d the radar to br"lI.K-lock. Th-_e nstances 
c~~ Seen on the track r-c ris w_ wing th.. ntire r c 
for each TUll. (SECRET) 

S{].{HARY 
Al 1 A~ 3 VS TWO !SQ 

(AN/AI.Q-.3 RE::;EIVER SE"SI. 

TYPE 
COURSE 

'mACK 
TIME 
(Min) 

Radial * 
Radi J 
Rad al Jt 

H RNG 
HIGH V 
( OM) 

H RNC 
LO' 
( oi) 

R ' 
0-14--

43-55 
40-55 

EFFECTI"v"E 
JA.\j TIME 

(fl ,) 

2 
1~ 

H m'c 
( N) 

5-:8 
15-23 

Totals Run 1: HV 2i-/3 I L ~./3 , Eff. J """ing )+../34 

Radial 5 
Radial Jt 
P.ad1al 3 
Radial <It 
Totals Run 2: 

5-15 
15-32 
45-2:7 

15-0-15 15-41 
h'V 4t/JO, LV llt/JO. 

9 

ECRET 

2 15-5 
2 27-16 

Efr. Ja: ing 4/30 



EC E 

~ 
Tan (2 !) 1 
Tan (20hV ) 

Tlln(2 :!oi, 1 
taJsRun 5: IN f. 

UN6 
Tan(20 .. ,) ~ 
Tan(20 V. ~ 

Totals Run H\' g 

!L.2 
Tan(3 :M) 
Tan() N 
ToWs R..lD 7· 

Tan() 1M) 4~- 1 
n(30'lM) 5 

To s Run Ef" J&:r .g 5/26 

(8) 

10 

ECRE 



ECRET 
SUMMARY 

Al ALQ- 3 IS THREE Q ~ARS 
At IAl.Q- '3 RECEIVER SE';S! I"ITY 

TYPE 
C UP.sE 

~:i1a::' 
Radial 
Rad1a~ 
Radial 
Radial 
Radial 
Padi 1 

1 
:.;;;.:!1a': 

To s 

Radial 
dial 

~dia 
dial 

Radial 
Radial 

TRACK 
TI~ 

( I 

3 
t 

2 
It 
3 
Ii 
2 
2t-

lbl.n ~. ifv 

H ru:G H P 'G 
lGH V LO 
a.1) () 

llilL.! 

~5 
8-11 

21-
33-<.4 

9-11 
2~ .. 5 
h- 0 

11-
..:-35 

L 13/ q, 

!L!-
t 5-<.7 

3-18 

If 
Q....4 
3-7 

1" £7-21 
2 20-35 

2 
1", 

5 
6 

# 
~ 
2 
6t 

To &l.s Run 2: if" 2/45, 
. 7Y45, Efr. J .. 

1 
IDlli...l 

Tan(10 . ) 40-35 10 
Tan(IO ~) 19-22 1~ 
Tan (lD.iM) 34-36 2 
Tan(lD ;M) 3 ~8-1 15 2 
an (10l:M) t 52-53 5 

To s Run 3: HV 3/33, LV 1i133, Eff. J 

.~ 

(10NM) 2 ~12 9 
(10 ~) 1 21-25 2t 
(10ID!) 1 3-9 .3 
(lONX) 1 45-50 2 

Tan (10NM) 5 
Tan (lONM) .3 
Tot B Run 41 HV ... /39. LV /.)9, Erf. J 

II 

EC E 

I 
G 

(iM 

7-1) 
8-26 

30-22 

1-10-20 
5-73 
7-.30 

43-27 
5- 0-7 
1 53 

Il'ing 33i145 

40-2- 0 
39-28 
15-34 
35-55 
35-10-::'2! 

.., ng 2OW33 

ing 24 /39 

27-0-45 
57-72 
9-.30 

40-26 
12-3-20 
28-47 



SECRET 
!iIDl..2 

T (20 :v.) Ii 25-21 G ~51 
n (20. ) 

'" 51-53 7 21-20- 3 
Tan (20::M) 5, 4.-53 
Totals R 5: HV 0/27, LV 2/27, Eff. J ~~iOl~ 13/27 

L..§.... 

Tan(20 :M) t 30-28 1 7- 2 
'!' (20N of) 3 20-28 3 8-1q 
T (20NH) t 3 34 3", 34-')2 
Tan (20ID!) 5 3-20 
Tan (20NM) it 19-38 
18.n(20 :M) 21 12 
TaD (201. ) 2 11-10-1 
Tan{20NM) 5 4 
To 5 Run 6: HV 0/19, L' 1./'l,Q, Eft. J ~in /39 

~ 

T (30. 1) 4 31-14 ') -20-4 
T n(JONM) 40-3 60 
To als Run 7: HV 0/30, LV 4/30, Eff. :. /3 

illL.§ 

'1'an(JONM) 2t 38-55 ;t 4 30-40 
Ta.n(30 :v.) 3 40-30-31 5<:-72 
Tan (30 :M) 1 50-57 3 Jl-50 
Tan (20l-.1i) 1/3 25 

~f 56-63 
Tan (20NM) 1/3 25 35-20-72 
Tan (20l-.1i) t JO 
Tan (20tN) 1/3 48 
Totals Run 8: HV 0/30, LV 8/30, Eff. J ing 21/30 

(9) For the lI'ission of 27 April, on which one AN/AUr3 .. s 
a ainst thr-e SQ radars, receiver se.sitivity s set on XlO 
as for the previous ~ission. Radar fr uencies wer 5 parat~j 
BO Qat vhen the AN/AI.Q-J vas jamming one, the oth rs lIould not 

aff cted. During the re at of Runs 1 and 2, r d ooth-
log IIIlS allowed, IIhich accounts for the lor.g'!r trllc iog ratio 
urlng these runs. (SECP.ET) 

12 
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SECRET 
no) 

'l'YPE TP.ACK H RNG R G EFFECTIVE H G 

COURSE TIv.E HIGH V ur. JA."I TIME (!-II ( ) 

(HI ) (l~) ( ;M) 

!L-l 

diU. 43 5 .3 ,,-4-0-2 

dial ~ 35-20 ~ 20-10 

Radial 1 9- 6 31-10-1 

P.adial ~3 45-30 
di 25 

Radial 2/3 21. 
Rariial It 19-30 
Totals Run I: HV It/30, L '1t/30, Eff. Jlilrll'in 1,*"30 

~ 
1 }- 5 5 38-3 
2 '39-47 5 5-3'1 
3 33-15 7i 5-50 
1 15-9 2 1.-20 

3-0-2 
59 

HV It/39, LV 13/39, Efr. J Iring 1 /39 

~ 
Radial 3 36-14 9 27-1-34 
Radi 3 13-9-15 9 14-10-50 

Rad! 5 15-48 
Radial 3 5-27 
Totals Run 3: RV 3/39, LV 11/39, Efr. J ing 18/39 

~ 

(10NM) 1 12-9 5 41-12 
Tan(10NM) 1 9-11 5 11-45 
h.n(10 ) 2! 29-15 

(10 ) 1 10-15 
Tan (10 ) 5 15-4~ 

hn(10 ) 5 26-54 
Totals Run I.: flY 3/39, LV 12t/39, Efr. J ing 10/39 

ID!JU. 
Tan (20 ) 1 19-21 3 35-19 
Tan (20 ~21 

35-)0 J! 21-41 
Tan (20 35-a 5 31-19-25 

13 



SECRE 
__ 6 

(2m",,) 28- ~J 9t 5-19-28 
1 (lONM) 2t 34-23 2 35-49 

(20. ,) 3 21-19-23 6 23- 9 
Tan(20NM) 1 15-< 6 29-14 
Tan (20NM) 3 42-W 
Totals Run 6: !1V 0 4l, L'7 42, Efr. J 

..!ill!L1 
Tan( ONM) 1-3/ 33-JO 
Tan(20 ",,) ~ 33- 0 
Totals Run 7: HV 0/2.1, LV 2i'2.1, Efr. Jazuring 0/2.1 

g_8 

T (JO,:M) 5 5J-JO ~ 53-35 
Tan C30!.'M) 2 JD-34 .. " 34-53 
Tan(301.:.i) 3 23-37 4 36-23 
Tan (30., ) Jt 36-55 
To Is Run 8: HV 0/33, LV 10/33, Eff. J Ing 14!1JJ 

P dial 
al 

did 
Radial 
Totals 

REPEAT OF R es;l 

4 3-15 5 
1 15-7 5 
<' 27-44 4i 
I! 28-18 6t 

Rep .. ",t Run 1: h'V 1/36, LV 7t/24, Err. J 

REP"";.AT OF RUN 2. (wi til SlTooth ng) 

15-9 
7-3-15 

15-11-15 

15-44 
3 -15 

15-57 
t Run 2: HV 9t/39, LV 22/3'9, Erf. J 

7-1-28 
29-1-6 
55-28 
18-11-32 

ing 20V'J6 

44-20 

log Jt/3'9 

(10) Four flight sts re plann .. d for June. Two tests will Involve 
e~p tiblli ty of AN/AIJ:t-3 with AP/ALT-6A s\leep j era. TIlo i8-
aiOIlB 1oI1ll b floom USing t\/O AN/AlQ-3- uip d P;.47 aircraft 

IlBt' thr MSQ ty ra:lars t Eglin AP'B, Pla. (SECRET) 

(ll) • r 0 ratar - chni 
b.. elas y obs rv 

ur1ne: JJI/AllJ-3 j .:ning 1 sions 
urlng ch "st. It 1 fairly c on 



ECRET 
fran x ri r ed rator to an a ly ving the antenna off the 
targ t ai rcraf , wh n a:r:n ng p arB, in nn at terr pt to cau",e the 
Al/AI.J:r.J receiv r to br ak-lock and pic up another r6 ar signal. 
The operator then Vln s antenna boc to i r vious posi­
tion, search s in "ango and e-aC:laires the target. It i felt 
that if a bundle of chaff lk i r. ed fram e aircraft at the 
m ent the AN/AlQ-3 ree 1v r breaks lock and j i a ceases, t e 
re. ar oper atar wi 11 unrioubted ly lock-on the chaff wen attar pting 
to re-acquire the target. ThiS wil give the aircraft additional 
ti.!lce to e cape reacq II 1 ion by the ground rn ar. n is tec nique 
dll be tested uring a i s1 n i July (SECRET) 

6. TE-st Project umber 39, nFl g! t s of "'RC-l (t) (SECRET) 

a. ~te i t1ated: 15 A~s 1955. 

b. Estilrated Jate of c letion: J.m 1 56. 

c. Hours f1 \11",: Q1:50. 

d. tmIlary: 

(1) PUrpose of this project 1. to test tactical saitab lity of t e 
C- B(t). EBentially, the QRC-18(t) consists of an Ar/Al.T-7 

j ing tranerritter od fie to ~ rove its effectiveness against 
VHF c~unications. !he ~odification consi ts of different sveep 
un! ts "esigned to give svee widths of 1%, 2%, or 4" of the tra.cs­
mitter's center frequency. The nev sweep un! s re also esigned 
to i ve sweep rates variable up to 2000 CPS. (SECRET) 

(2) Two flight tests were f.:OWIl uring Hay using B-47 aircraft. Two 
aircraft were used on each test, one si.I:lulated the barbing air­
craft carrying the j8llllting tranamitters, and the other, an at­
tacking fighter. Aircraft maintained a 25-rrile separation while 
flying nose-to-tai1 over a course extending appro~ate1y 250 
miles from the ground station. The ba!lber flew at J4,000 feet 
alti tude and the fighter at 33,000 feet. The ground station for 
the tests was a BC-640 VHF trans:ri tter and C-81 antenna located 
at Barks ale AFB, La. Tra.ns:rissions to the fighter aircraft 
were a tape recorded sequence of tows and populations repeated 
once with a short interval bet en tren i9Sions. AN/1JI.C-3 VHF 
receivers vere used iethe B~u1ated fighters. Frequency Iotas 
142.)8 lIlegacycles. On the first test the ja:r.ners were pre-set 
on the ground for unattended operation in the aircraft ba!lb bay. 
On the second test, spot j8ll'IDing runs were made by PrM operators 
in the B- 7 ~ase V lIl&mled capsule. An observer in the tighter 
aircraft monitored the A1./ARf:,..J receiver and scored j8ll':ll'ing ac­
cording to th follOwing system: 

Condition 0 - no j ing. 



ECRET 
~ nrl1t n 1 - ~ rece v oj iii th only 11 ttl 

Co:.11 tion nd practica ly 
is b ck .. d ut. 

5 but a. oc s-

C OOi tl n 3 -

Cond ion - c n 
celv 

t c=ot re-

Co '1 tion 5 - canne t- ing II' de. 
(CO.1FID) 

() On tr.e flight 5 of 1 A I'il it ~~s inte d 

R 

.ll.d be d 

1 May 95 

JA'-{MlNC 
CONDITIO. 

'&-47 Airer' t 11,000 & 34,000 F et 

DISl'A CE FTR TO 
G m STA - ~LES 

SEPARATIO. F'lR 
TO OCMBER -!'ULES 

r 

1 OLe ANI LT-7 tranSlri tter - narrow noise 1I'0dulati n - 601 P 
J lIIl':ring vi th 5 ci sweep unit esigned to sweep OV r 
1.2 lr acyc1- ~'i th, 

3 30 18 
5 54 18 
2 80 20 

88 20 
5 100 20 

122 19 
5 130 19 
5 150 18 
5 175 19 
5 200 19 
5 225 19 
5 250 19 

16 
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4 

S f r 

5 
') 7 

~6 
... 

26 
2 26 
5 I 26 
1 5 
5 62 ..:.5 
I 55 25 

J i ng reeul n tr s t~ t 
vio s ~s s an this ~r 
(the narrow st nom I QRC-lB 
cycles). However ffect1v ~ing ~ s rece1v~d 

c s of a roxi ely 100 ull~ or _yon, and on th-
j ming conditions vari-d widely, ~V-D at far d1stanc s. 
I!li ht possibly be ue to drift of trans:ri tte freq eney ring 

he last run. '!be two trans:: i tters vhich fulej to operate dur­
ing the flight wer checkej after the ~ission and found to ope­
rate nomally. ft.- sweep un1 ts fOr carefully inspect d and 
srall &:foun s of Jroisture coul be seen condensed on the ior. r 
surface of the g 5S env lope. n: .. Sll ep un1 ts are not vacua. d 
bu are seal ad with ry air w~en :ranufac ur... The conden_ tio 

17 
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7. 
AL -8 Tr r - AJ. A T-6 

.. 14 Sep"=uc...... 5 

b. Es 





8. 

SECRET 

~ t Pr j ~t N oer 41, "X Band 10+ rf r'" c • sPOnlGHT. 
(COl FID) 

b. 

c. 

d. 

1.9 ren 1 

Estilr ted Ii N 

Hours flololIl: one. 

S ary. 

(1) 

'! Bures can 
_ .. Le;fe:--nce. (CQ,;FID) 

(2) Th'" s"'c r::lary purpos t1:"'! proj ect is 
tivI"n .. !:s =ing g nst 

rcr&ft to incl de e in_tioo of he 
ming ra 5 and b-..ndllidt s. (CONF ) 

(3) A test progr for th B proj ct h 5 

warded to H adquarters SAC. ( 'CL) 
vr1 t ten 0 for 

(4) The 5 rUng Il of tJ; .. act 1 t .. ting 5 d -0 0 pon 
ree ipt of 1- od agn troo kits for A.~/ALr-6A tr srr i rs 
and odification of five ~47 aircr t. (UNCL) 

9. Test Proj ct ber 42, "At nuat100 of W.F Air-to-Air Tr&r.Slrissioo ". 
(e .,ylD) 

101 ti d: ~5 rch 1956. 

b. Estilra d a onr 



SECRET 



(5) 

... 0. T- Pro~-ct . .rr r 
E/RB-47 fir. 5 of this CClTI::.nd". 

&. ~ate ~riti t-d: 

b. Est 

c. Hours fl vn: IA. 
d. S-Zllfary. 

(1) 

SECRE 

su~ 
D) 



SECRET 
(3) An id'prov ent in reporting procedures for analysis of ECM lIlal­

funct10ns originates \lith the post-flight; reccmrend"tions to 
achieve ~proved analysis are being prepared ~ \lill include re­
vision and amplification of SAC Foru 254. (UNCL) 

e. Conclusions and Rec~end.tions: 

(1) AN/ALE-l chaff ispensing difficulties will be corrected by the 
lIlodiflcations of TO's lB-47-775 and 1B-47-686. Satisfactory ope­
ration of this syst«rJ can be obtained in the lnterill! period if 
the dispensers are not operated at high speeds with older type 
of chaff. if the carparbllent is cleared of obstructions to the 
chaff ta~, and if strict adherence to correct loading and tape 
splicing procedures is obser7ed. (CONFlO) 

(2) ECM operators should be bri.fed on the operation of the indicator 
lamp on the C- 282/ALE-l control unit. This indicator has three 
different lI'ode3 of oreration in: a. continuous spe.d DOsitions; 
b. po51tlor~ A, B, C, ~; and c. posl~lons E and I~ is impor-
tant to note that dispelU!er ~alfu.nctiolU! c;;.nnot etected frar. 
th action of the 1 p in positions E and F. (CONFID) 

(3) The !l'aintenance of pr.ssure in the PO\( r supplies of the AN/ALT-
6 and AN/ALT-8 syst s at high altitude is still under study. 
Scteduled preventive maintenance can substantially reduce failure 
d e to 1058 of pressure at altitude. This preventive lIlain enance 
should include: (CONFIO) 

(a) Pr~per installation of 0 rings in connectors and face plates. 
If the 0 rings ar.lI'ad of Silicone rubber (red in color), 
Do~Corning D4 CQllpound should never be used to aid the seU. 
This canpound may, however, be used on neoprene rubber (bl8clc 
in color) and will help to seal connectors. (CONFIO) 

(b) Connectors and face plates lI'ust be correctly torqued. (CO:FlO) 

(c) Pressur. relief valves lIlust be ilU!pected and t.sted to see 
th y reseal at approxiJr.ately 17 PSI. (CONFID) 

(d) J\)ver supplies must be pressurized as close the t~e of 
off as practical. The po ..... r lIupplies should not be pres­

surized above 5 PSI at sea level 1n lUI attcpt to carpensate 
for 10s8 of pressure. (CONFIO) 

(e) Pressure Ie s through the connectors of the AN/ALT-8 sys-
t s appear to reduced by pottirl8 of the ck or inside 
of the conn ctora. (,'CL) 

11. T st ProJ ct 

1m 15 

r 32, C II Support rea.t.a·. (SV..cru:1') 

17 1 ry 1955. 

24 



SECRET 
b. Est da f c ple~ion: C n nuou 

c. hours flo;m: 731:50. 

d. SlIr ry: 

(1) Purpose f this te t roject is to e nr n tactics an EC. 
equi~ent necessary to ro ct certain ~b-r c~ll fo~ tions 
fr en y Gel, gunlaying and i te~c ptor radars. (SECRET) 

(2) Ma e-u lights to cCITplete ~ssion 32 Ilere plann- to be f~O;Ii 
on 1 y sing two l'hIl.S- III B-47 ai!"craft, ne \n th cha.ff only 
and one ri th j' ing only. Observers were sent to HOUllton RBS 
and to the Gel radar site at Ellington AFB, TeXAS. One airc!"aft 
had a ~echaniClI.l ab~rt and the other was held on the graund be­
c.use of xtr ely bad weather. (COKFI~) 

(3) Mission 34 1JIlS flo:m a ainst the K.i.r.Sa!) City RES si (MP'"--9 ra-
dar) on 11 M 1 o~ a CaT ari80n betlleer. th 8 dard s Ipport air-
c!"aft swee sj:-eds and a c bination using a uch faster slo·../-
5w-ep spe !h .. nomal fast S10I ep speed was r .. d ced by a c­
tor of five in an a t pt to increase the dwell tiue ~ile sti1l 
~aintaining sub-multi Ie cirClIrference synchronization. !be re­
duced fast sweep speed was successful in causing considerable 
servo jitter, but the speeded up slo~ sweep vas ineffective. 

(SECRET) 

(4) Mission 35 \lliI.S f o;m on 17 :-< ... y . ainst the Kirkaville, Missouri, 
AN/FPS-IO radar iUld the St Louis RBS to test a new slleep speed 
ccrSiguration. Nornal sloll s~~ep speed was reduced by five ~ega­
cycles ~er sec~nd to increase dllell t~e, ar,d nomal fast sweep 
sp~-j \laS reduced by II. factor of fiv as was tested on Mission 34. 
I was ho~ed this c vnfiguration would increase the Icrount of in-
erference to 'U3S r ars and s~ultaneously ecrease the effect 

of noma! high speed sweep \lhich causes a fix d az~uth strobe 
on the A /FPS-lO radar. Res~ts ainst the RES radar Iler. ex­
ce lent until u.e aircr.ft penetratej to 50,000 yards, at which 
t~e he radar was able to establish a B-2 track (fully a t~a­
tic). Physic ch ck through the ant nna telescope showed the 
cross-h rll to b- fo lowin s:r othly 25 lI1ih below to the 
r ar of the aircrrlt. A close i ction of the Esterline Angus 

and az~ t.h r .. cordings for this four-minute 
substan ia~ the radar op rator's claiJr to be 
the B-2 dod. Servo ji t er fro~ the fast 
id the radar ny .rceptible difti-

10- of +his 

ECRET 



SI:.(;NI: 
beror v ... id c 

FOR THE CCMHAJiDrn: 

29 Inc1s 
1. Chart, Proj J6 (SECRET) 
2. Chart, Proj 36 (5ECRET) 
3. Chart, Proj J6 (SECRET) 
4. Acft Tracks, Proj 37 (UNCL) 
5 thru 29. Tracldng Records, 

Proj 37 (SECRET) 

DISTRIBUTION: 
15 - 3760CTT 

7 - SAC (DOPLT, D , DOCEK, IMAT, 
OPS Al'AIYSIS, D/n.m.r., CH/SCIEr 1ST) 

1 - 4AD 
2 - aAF (OOC) 
2 - 15AF (DOELE) 
2 - 2AF (OOf}{) 

SECRET 
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SECRET 

qepor 

Can:r ander _n C e ... 
Strateg c r ~ and 
Offutt Air Fo~ce Sase 
t:eb:-aBka 

SAC IJ-JO 

12 Jul,y 1956 

1. Subri tted herewi th i a r port of the ECM pro ects assigned to the 
376th barlhent Wing, '{ad TIl perlod of this report is 1 through 30 
June 1956. Each succ ding para~aph deals with individual project pro­
gress. (UNCL) 

2. Test Project l.\rnber 34, "Developnent of an Un tended Car:runic _ 
tions Ja::r.:rer". (SECRET) 

a. Dnte in! bated: 2 June 1953 

b. Estiltatad date of carpletl.on "tarch 1957 

c. Hours f.l.own: :00 

d. S ary 

(1) The jllll'!:r.er des gned wrler th s project is an electro-
echanical approach to the problea of an unattended 

search, lock on and spot j8lllrer for use against Gel c 
munications. The rece1ver continuously searches the 
band of 100 to 156 rregacycles vh1le the tranB!l:itter 
tracks vith 1 ..... n a quiescent state. When a signal 10 
received, a tuning control relay acts to stop the tuning 
otor and actuate transzr:itter control circuits. A 100k­

through circuit allow the un! t to detennine when the 
enemy signal shifts frequency or discontinues a transmis­
sion. In the evant the 9 gn.al disappears, all oircuits 
return to normal search position and the receiver re­
cycles for nOI"al search. The tranazr>i tter is modulated 
fr t s~urces: a noise generator, and a aupersonia 
oscillator. The supersonic tone thus produced is used 

SECRET 
COPr_ 

1 



ECRET 

(2) 

(3) The servo-motor s a t.ed to Ii gear tr Dy extensl ve 
achining ch resulted in a peed !"educt on of 200:1. 

This me6.Il5 tha th Donnal motor 5 ed of 000 RPM, it 
could be expect d the VHF' spect would sweop fr 100 to 
156 egacycles n hree 5 cond Hov~ver, tho final speed 
of the search 8\1eep can be varied by varying lnpu to the DC 

pI fier. Tho DC contro 8.1 p if .. er 8 now dev loped to a 
poin whe a one 0 t Slgnal post ?e or negative, \1111 
drive the 1I'0t.or to 1r8.Xl.ll: speed in elther d raction. The 
direc ticn for servo IlIO r rota ion is dependent on polarity 
of t e inc lng signal. (c ;nD) 

(4) In ord r a satisfac r y opera an autanatic frequency 
control BysUn, i 1s necessary to incorporate a means at 
error detection, the s goal of \lh ch is fed baclc to the cor­
rection circuits. This s be t. acc plished by a discriml­
nator ircui 1n th IF stages of the receiver. When a re­
ceived signal ls abov IF Creque.cy, a posit1ve voltage 
is produced, when e signal ~ s belo\l the IF frequency. a 
negative voltage 15 produ d It these pos the and 
ne ativ voltages that are ppli d to the DC plifier for 
correction of the receiver un1ng HovBV r, to obtain 
vol of Sufficient peak-to-peak IIIIplit e at til discr1l!li-
nator, it s nee ssary to njeat ppro te~ 300 icro­
volta of signal into th fron end of til receiver. In 
other words, senBi tl vi ty of th reee ver decreased trca ten 
te 300 microvolts. Sensi ti vi ~ of the receiver vu increased 
to the original figure by dding another IF stage of _pl1ti­
cation. This incre ad ga n of the entire I1' strip to 80 
db, C&Wling a tendency to ina tabi li ty and 08cill 1011. 
Th tore, it decided the e pres t Il' trl P ..,.. 

2 
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J er 

a. Da e In tla 

SECRET 
r 35, "Develo~ent 

~ RE'" 

I 

b. Estima ed d5te f etion. Apr 

c. Hours flovn: one 

d. Sum:! a.ry' 

unicst ~ 

Q57 

(1) Purpose 0 this pro ect 15 to V lop a search- nd-loo,,-on 
VHF carmunicatlons J er us r.g electronic rather than 
mechanical tuning. Saturable reactors are uaed as tuning 
elel!' ents in both the trans:rl tter and rece ver. A tran it­
ter has been built vi th a poller output of 50 to 100 wa tt8 in 
the frequency range of 100 to 156 lI' gacycles. The trans:ni t­
tar incorporates cire its vh!ch sweep it through the VHF 
freq~ency band and C& 58 .1 t to top on any freq:lenc;r to which 
an associated ~eceiver is tuned Info etic fr~ the re­
ceiver required for this lock-on 8 the discriminator out­
put. If frequency of the receiver is changed, the tran it­
ter II 11 also shift to follo .... the receiv~r. Operation of 
the trans! tter has been tea ed USing s manually uned ARR-5 
receiver. (SECRET) 

(2) An electron1cally tuned rece ver has been built. Associa ed 
with the receiver are control circuits to automatically tune 
the band, locate a Signal, lock-on, then tune the tranBll'it.­
tar to the S&18 frequency and beg n J 8lIII!ing. The j I!IITlr.1ng 
period can be as long as three seconds, after llhioh the re­
ceiver res~es scanning. The receiver scans the band from 
100 to 156 megac;rcles in 100 milliseconds, with a fly-back 
time of 100 i111seconds, allowing five callplete scans per 
second. Look-through will no be eo ployed because there 
vauld be no assurance that the signal being j_ed ve.a the 
desired victim signal, thua no reason to continue j_ing 
t. If there \lere only one signal in the svept band, it 

vould be JCII'!ed for three om periods at intervals of 200 
illiseconds. (SECRET) 

(3) The search-and-lock-o receiver has been built In six 860-
tiona: aster 8\leep CirCuits, lIlaster control c1rcui te, Rr 
circuita, ma8ter multi-vibrator c rcuits, IF 8trip, and ~ 
1ated power supply. Each 8ection is bunt on a separata 
chassis, all II ounted u pl*1n units In an llR high stan­
dard ECM rack. Space r_aina for addit onal circuitr;r 
vh1ch vill be required tor idantification capabllit;r or e.n:r 
other lDod1!1catnlpa vh1ch 8J beCQlle necessary. Extension 



SECRE 

1 s so they llIay be r ov 
for tes g and aligned to tune the 

150 e acycles Sweep c rcuits hav 
un the receiver through th .. s e range at 

nd (SECRE) 

(4) irst c eeke of rece ver loc on sensi t_vi ty showed the 
minimum 1iscernlb ... e signa.:. to be 20 Iricrovolts at 100 mega­
cycles improving to three "i crovol ts at 156 :r egacycl a. 
Gain of the r cei ver 1 s 120 D! a t the high freq ency range 
and 110 DlI at 10101 freq ency range. GIl te and pause circuits 
have been adjust .. d 50 the pause and lock-on periods of 8:5 

:::uch as th ee seconds are obtained on test and actual signals. 
Longer periods rray not be required if the trarut! i tter can be 
con rolled to lock 0 1n s fflcieotly short time. Sensiti-
vi ty of the lock-on circu1 try has been reduced by turning 
down the threshold con rol; therefore, i has no been ne 
sary to move lote. a screen roCII to elim.1nate interf r nc 
from local VHF 6 goals For test1ng und~r these conditions, 
a hi~ pl· tucie s gnal frar a 'S-497l!/URR signal generator 
is used. All receiver functions have been cr-ecked; all 
memory. lock-on, and recel-ver gate circui are operating. 
A tran itter gate bas been built and s operating. ece _ 
sary cables and connectors have been added to the receiver 
and trans:ri tter and the two unl ts i terconnected. The sys­
tem has been tested over the ent1re band and will lock 1n 
the range fran 96 to 158 I:legacycles. Further tests show 
that the accuracy of loc~ on is not yet satisfactory, at 
sane frequencies the error of lock-on ia as great as 400 
Idlocycles for the CCIT bined re ever and trarulllli tter S)"lS 

te. The error 1n lock-on appears to be due to three sepa­
rate problemsl first, iaaccuracy of lock-on of the receiver 
local OScillator; se40.caI, dr ft after lock-on due to imprG-
per functioning of the ory circuits and AFC clrcuitej 
and, finally. error of undetennined causes 1n the tranSIDi 
ter lock-on. During the las month work has been concentr.­
ted on correcting receive~ loc on errors. !y USing the ~ 
lJPH-17 spectI'lllll analyzer it, s found that the receiver lo­
cal oscillator was frequency modulated fran 200 to 400 kilo­
cycles. this ca~ed the lock-on frequency to vary b)" this 

ch in colUleOltive pauses on a givan f equency. Improving 
the lead dress 16 IE. ~weep amplifiers narroved the 0 

c1llator spectrum to 100 loeyolee ar les.. 'Dle receiver 
consistently locks-on too high in frequency b)" as lIIuch u 
one egacycle. 'l'bie was detenined to be due in part to 
power supply surges when the receiver gate de-sensitiled the 
rec.iTer during lock time. Subetl tutlng regulated paver .up­
pU .. red.l1Ced thie error rut did not entirely eliminate it. 
Jddit10n ef a cathode b)"-PflJUI condenser on the sweep driT r 
tube corrected the lock-on a ~e ow end of the band Nt 
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(5) The T-l90/AP n" 
frequency r~~ge of 
vill be fill 1 ~ -ceo! 
flovo on 5-47 aircraft 
cally SUitable f r aircraf 
r~ing polystyre e pla t 
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a. 

b. 

c. 

d. 

SECRE 

Pro 

Hoursfl 

Sl.::::;Iary 

{ } 

(2) ve con Inu d in an effort 
Sliss 00 lines and radl.a 

tiOD pa terns of S band antennas Oth r can i tznents for ~ 
47 aire aft. prec ded !'l.Yl.ng of It sslons on thiS project 
1n thes aircra~ i ring June Or!- fl ght test'll ada 'Ill th 
a C- 7 aircraf ere~n au pu fTO!:' an A.'l/ALT 6A trans::1tter 
\las fed through waveguid and a :ratehing sectlo di rectI,. to 
a at lb 1l.nt.0IUUl Th!' f igb· tes vas aborted before canpl 
tion caw; of l.nsufflc&ent AC po r in the a1 rcraft but 
enough Infonnatloll as ob ed to varrant f ~ther investi-
gation and teS~irg For his te 0 iostallat ons using 
AlI/ALT-6A trarullr & ters ver ade in th .. aircra • Q:)e trans­
l!'itter fed a QRC-27(t) al1t.enne. hrough a waveguide- to-co 
ial adapter and four ana a hal fee of RG 117/U RF cable. 
The other tr8llS:I:~ tter fed "{Co 27{ antenne. tbrough a 

veguide- t coe. &l ransforr er and a fo r and half foo 
I ngtb 0 vavegui 10 000 fee altitude 
USing each of t.he the AN/FFS-IO radar 
at Iirksvll e, Mo radar s r por d 
that considerably be ter lng as obta1ned en the vav&-
guid installation tCO 1FID 

{J} In line vith the r cen test dlrective and test. progrl!lll 
for this project, a reorg~za ion of personnel assigned 
the projec and assignment of add! ional personnel s no 
being ade vi th a echedul. des gn to est.a 11sh test re 
ponsibilities req~ r8r.ents and reporting procedures. 
Strict adherence to this sch dule should result in more ef­
fici t and sat s!'actory accatplishlrents of qui enta as 
listed 1n the test dir c Iv. {UNCL 
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TYPE TRACK P. 
COUP.sE TIME 

(Min 

Radial 408 6 
T Run 1 HV 0/ LV Efr 
P.adial 1$ 'n 
T. Run 2 HV 0/1 LV Eff J 

II 

SEeR T 



SEC 

Tar (2 
T tal. R 5 

R 7 
Tan(J :).0 ~ 
Total Run 7 

60 

TYPE !PAC T?G 
COU?.5E TIME 

( in 

illU.. 
Radial 0 
To al Run 1 H'I 0/ 

" 
Rill!..L 

ial i-
T tal Run 2 H'I 0/ 

llilli...l 
T (10 ) Usc 41 0-56 
To tal. Run J: HVO Eff' J ns lO/ll 

~ 
(10 iM) 0 16-10 IJJ 

Total. Run 4· HV 0/10, 7/ 0 

12 
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Tan( O •• ) 
Total 'run 5 

~ 

1 17 23 
Pi /11, LV 2 5/1.:, Eff. J 

Tan (20 "") 35-28 

2 .32-1 
ng 6/11 

2 s 48 2 47 60 
T ala 'tun 6: HV 0/12 LV 1 2/12 Efr. J 1f1ng 2/ 2 

RUn 7 

l'an(30NM) 1 29-28 at 5-29. 28-55 
Total Run 7: HV 0/10 LV 1/10, Eff Ja:n ing tl10 

• UN 8 

Tan(30. ~) ~f J 
bt ..:8-27 5.3 

To al8 Run 8: HV 0/11 LV 8/11 Eff J 

33-3 

ing 1/11 

(8) It is concluded fr this data t a 15 ngle J.N/ALQ-J.. 
equipped '&-47 Urcr ft 16 ·.11 protec d f'r single 
precis on tr eking r. r of th -tSQ t • IJi th dos tangen­
tial passes (10-15 N~) ffording or prot.ction than rad1d 
or tangential passes t gr~a r rang 5. (SECRET) 

(9) One flight test is planned for July ... n an at pt te deter-
mine range of canpatibi y of the }"lI/A 3 e • p j 
mers in t,t,e ATO compllrtl!'e ts of the II • aircraft. (SECRET) 
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SECRET 

T st ?roj ct lhn -r 39 " ight Test r iC-l (t) (SECItET) 

a. 

b. 

c. 

d. 

Daeinitat 5 Aug~t 1955 

Estill' atod daLe 195 • 

Httur. now: 94:00 

Su:tmaI7: 

(1) Purposo of this pro ~~ is test c ic 1 ui+ bility or 
tho Q~C-18( t) • Essentially. tl:e QRC-18(t) consists ar an 
AN/ALT-7 ja:r: iog rans:r t er mod fied to improve 1ts .ffec­
tiveness against VHF car.munica ions. .e oci~ica 10n con­
sists of different sveep uni ts designed gi ... ~ sv ep vidthe 
of 1~. 2~, or l.~ of the ransri t or 'a center fr 'loney n:.. 
nev sveep units are se •• gn to g 0 sweep rates var­
iable up 0 2000 CPS. (SECRET) 

(2) All testing _n this proj ct has b ccr pleted final re-
port. ha. b en wri • n and is 1ng pre par for printing 
and di tribution. This t at proj c vil1 no lorogor r 
por (ONeL) 

14 
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SECRET 
_r 40, • sign of 

(COhTID) 

a. Oat 

b. Esta8t d. on. pt ber 1956 

c. Hours ~lovn. i/! 

d. S1.IIIIIary: 

(1) Purpo. of this proJe st d cal1br tien 
equipnent. sui tab e for field !Ie t.o enable r pld and ac u­
rate freq:l.ency sett~ngs of AN/AU 6 and Al /ALT 8 tranmri t-

rs on the flight line Ins far as posslbl ,the uip. 
ent. \li11 be deslgnood t.o indet:-enden of ext :-nal pwer 

and Iteasu!'e swe p e ",d, s\le",p Io1ldth. nois ll'oduJ.atl.on and 
rela ive pover by pa!!s. ve ~ (CO FlO) 

(2) The third model of th cavity d vic rer a8uring 5 eep 
frequency llm1 ts is al:I os c plete. Tront. back, and in­
ternal viewe .f th 5 d vice ar shewn in Ioclesures 1. 2 
and 3. Located on the front panel are thre 0 t SO m cre­
_pere DC maters and thr senaitivity equalizing centr 1 • 
The three craneter djustzrentB f r th Illeasur ng cavit1e 
~ay be aeen at the top or he device. Tuning range er the 
cavi1:;1ea used in this pret.etyp medel H approxilllately 2300 
t. 3600 rregacycles. :DIe rear VJ.ew photograph shewa the 
ll'uter probe antenna \/bieb loS coupled te th antenna ef th 
transmitter unde!' test RF energy picked up b.1 the prebe 
antenna is radiated iote the space inside the caae te ex 
ci te the three easul'1 ng c.vi t es. The hinged cover h a 
boen opened in the l.nternal v .. ew te hw the ('"vitiea, 
meters and aenn tivlty cont:'ols. Each er the frequancy 
measuring cavi ties i. coupl to be large c on c ... i ty 
or the C&8e. R1' energy n T.he vitiea is detect by a 
c17stal , the helder8 or 1oIh1ch :r ay be 8ean an the lawr end 
er aeb cav~ty. R ctifled DC ir the crys II ill taken 
threugh th Ie II, through the seoei ti v ty controls th 
indicating etera . Each eter haa an RF b.1- paciter 
cannected acra .. He r.rinala. (CONFID) 

(3) I. meane ter meaeuring noise m ulation is yet t.e be add 
!hrea broadband noiaa lCodulaUon detecter ant.eDlla8 will be 
added to the c an cavi ty t.e 15 pla no sa at tb high, 
center, and 1..., end er th b&nd . Output tr. tb noi .. 
.,e .. ur1ng antennu will be t te a c an crystal d cter 
tar lrllUca tian ei th-r en a a T or vi th h ad an a. tha 
teater 115 expeo d to carpl during July, after ch 
operating t ata will to de 1 l1lr.l taUena ar 
n eaaa mod1ricati (CO D) 

1 
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8. T st Prej 

a. Date tJ. d 

b. u t1ll1 
ef Utllt aircraft. 

ar 

c. H urs flawn: ren 

(1) 

(2) Equiptent Wled in this 
the OA 822 extensian k 
coy rage fr 8750 to 
are available a fils 
egaeycle. d a 8 

with a bandWldth fr 
ef .02 e 2.0 epe. 
empl_yed vhich 11 
sweep. (SECRET) 

e TLI r-
(C IWlD) 

(3) The X-band kit (OA 22) \lADe en 8 Jun 
1956 and Dandcarried te the .376t.b ~b Wing. The l-band 
Idt 1. equipped vith • nag vegw.da and require. 
adapter in emer te use 1 vi th st dard wave de. WADe 
sent a waveguide adapter 0 22 June to Perrin A"~ T x 
vhere the first phase ef the st pro r (C nD) 

(4) 'lbh first 
trol .,..t 
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(6) 

(7) 'or th 

(8) Test resulta for t.he 
slov and fast lVeep ad r, 
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SECRET 
9. T st ProJec 

a. Data ini t ate 

b Estimated da e of 

c. Hours flowta 6:00 

d. S\mDary: 

"Attenuction 

956 

A Air 'fran Iss1 
(C NnD) 

'ot p"os n ly kr. wn 

" 

(1) Purpose of th s proj ct 1S to em ne opt method of at-
tenuating tranSll'l tted s1gnals n UHF frequ ncy band and opti 
DHm attenuated UHF car un catio s ranges for all tactical 
opera~lons, ie, enro te cells, ref" eling rendezvou re­
fueling formatIons, etc (CONFID) 

(2) During June a vls~t was made by proJect offiC rs and eng 
neers to RCA Eng neering partrent. Camden, .J to discua8 
possible methods of attenuatlng UHF signal. The RCA engl 
neers knew of no way to restr ct or 1ilri t the distance a 

aeilo ave travels, how iVer th y did ake sar.e suggest ons 
on ethods to att Duate the ou put of th llHF tranBl!!i tter. 
Uee of directional an ennas was iscuss but this ethod 
ruled out due to the natur of cClmunicat ons sed in refuel 
lng groups and also because di rec ional an ennas, wi th thei r 
narrow bem width ·ould g ve incr as in power gain, which 
would defeat the purpose of attenuating the sIgnal. As for 
the attenuated signal 1tself, he psycholog cal ffect on 
the pilot was discuss d. It was felt that If a rece ver 
pilot was about out of fuel he would naturally wan to e 
the maxiJrum power 0 tput frar. ms trans:! 1 tter 1n order to 
effect a speedy rendezvous with a tanker plane rather than 
use reduced power and hope hi cal s would be he rd. (CO.iFID) 

(J) Change-over relays required to c ple+e th UHF at nuators 
for this test ar on order Cry tals and batter es hav 
been ordered to allow use of the AN/mo.. and AI '/ ('0 11 sur-
vival transceivers on refuel.ng frequenc1 Thes 

i tters will be Wled n an exper1Jr nW s t-up or r 10 
c unicatlon b tween tanker and barber or bet en 00 
operator and receiver pilot. (CONFID) 

(4) On a recent night Irasa refueling a: ss10n 

radio c 
suUs indicate too 
cations and not en 
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(5) Many discus _0 

tenanCE!, 
tic of 

gated 
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bEt ated d'l 

c Hours f ... 01JIl: 

nECM MA 'm'lA}:CE PHASES 

PHASE I ECM l"Iffi.KISSIO JJID PLA1.m a FHASE 

a. Ins la~on of arrlers cr dIes an ca ules. ICL) 

b. Loading of chaff 
val eters. (eL) 

stzr.ent of dispens re and Inter-

c. Setting-up of the tran 
stallation or r placarent of eqUi 

d. Pre-satt ng, adjustment opera lonal checks, and pres­
surization of ECM tranlll!' tters as r$1u1red for th lCisai~. ) 

\UNCL 
e. Operational eh 

qui .d. (CL) 
and adJU8tlrent of r elvers as 

f. InapectI0 of 1nstallation by pervi or eL) 

22 
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"SCOPE OF P 

Th Jet t of 
slon P as v 11 de 
mission soh u1 ng 
figuration ~or ECM 

u1 pIlen t. and ad us 

"PHASE I! ::eM f'RE..P'LIG I SPECTIO 

This pnaB Vl.ll be ae pllshed \11 thin 12 hours befor ai 
craft station e and wi1 lnclud (eL) 

a. General inspection of aiotenance rfomed io Fbase I 
and 11l1'ited operat onal che k of equi ent as ce sary. ( ·CL) 

b. Flnal adjUB ot of u1 ent, including pressurization 
of power 8uppl1 s and plec ent of sid tehes and circu1 t br ak ~. 

C ,} 
c. Pr paration of and e~tr1 1n fo s r :lir • ( CL) 

SCOPE OF PHASE I .. 

It 1s the aim of plano 
and dur tion of this phase. All sJor pr pe.ratory work 
completed on the Pr i on Phas check of 
equipUllt should be r ric d quick check. of fae r 
.. frequency .. tUnga, odulation, and power output 1 1tatio 
of tbi. operational cb ok de 1 on th de elOpllsot of 
suitable flight lin t st ina ente . In c s er. the Pr 
mi •• ion Pbue would ioyolv only the r etti of rr ueoaie, 
thia a4JUI taent could b. lI'Jade 00 thill pha... Scope of thill 
depend. on the type of mhsion, xperienae wi tb the .qui t p 

and t •• t ioat Ilt.l available, (CL) 
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"PH E III Em{ POST t.USSI 0 REPORTI;o 

This phase vil' be a c plished 
the aircraft and include (ONCL) 

ed.1atel,y on landing of 

a. Meeting t.h aircraft, picking up the in-flight report 
and discussion vi til co-pilot of any ncidents 0fu ~sf pancie. 

b. A brief inspection of the EOM il15te.llation, incl 
posi tion of svi tches and circuit breakers, checki~ poyer supply 
pressures, and recording chaff counter readings. (. CL) 

c. Any necessary entries ;dll be ad on the in-flight 
port and the ECM System Historian or Dispatcher vill be bri f d 
on the ECM status of the aircraf and "xt"nt of any necessary 
mainterAnce. (ONCL) 

"SCOPE OF PHASE III 

This ~hnse must accomplished before the cr w h s left 
the aircraft. One of ta !rain purposes is to sec all th i 
fomation on perfo ance of !eM equipllent and any .flight factore 
Vhl.ch may affect th s perfonrance. A visual inspection of equip.. 
ment is made, pololer supply pressures checked, and the c pilot 
interviewed. An estimate can be made of the extent of the!r nt ... 
oanes to be perfonred on the PoSt-mislHon Inspection. Data \lhic.h 
vill aid in Iralf' nction analYSis can be entered on tr. in-flight 
report. (UNCL) -

"PHASE IV - ECM P(E T- fiSSI" 'SPECTIO 

This phaae vill be accanplished vi thin le no al aint. 
oancs schedule and should start not later than 24 hour at r 
aircraft has canpleted an ECM IIll ion. nus phase include CL) 

a. Operational check of installed equ1p1lent. ( ~L) 

b. Dovn-loa.din of carri re and substitution of eqUlI;BIllOlo 
if required. (aNCL) 

c. Correction of all diser panc!e and clear 

d. Unloading and reloading of cha.ff .. required. ( :CL) 

e. Post-triuion entries on the in-flight report if al 
functions hav occur d. (UNCL) 

f. Inspection of the inatallation by a 8 pervi.or who 
will certify the aircraft in-c iaalon for ECM opefatio). 

24 
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SC PE OF FHJ..SE 

b. Category a - I.i.IJ 't. d zrain 
mission Inspections ieb do not r re 
d!screpanc es or conf gura ion changes . 

"'ft:e A&E Maintenance Squadron 8 the only ey catpet t to 
judge the extent of ItBJ.ntenance to be performed 'nJis can be 
done efficiently only .f iIr:J ediate information on the status of 
all. assigned aircrai't 1s available The ECM Line MAintenance s.o.. 
tion must maintain a current ECM Sta us ard on all aircrs! • 
!hi. board ~U8t list equiprent installed, coded designation for 
the frequency setting of tr~ittars ype and quantity of d8!f 
loade, and atatua of the installation ,.,i th date of th laat Post­
lI"18s10n InSpection. This is the II n.U r r t IIl1d the in­
romation uat be made current a the start of each rk ~ day. 

"The l.DI Maintenance Phases are rfo d only \/hen ECM 
equipaent 1s to be ua d or haa be n U8 on flight. It an 
aircraft haa made several nights vith th i.n3tallad ECM 

nt unused, this equijlllent cannot be eons dered. 1n-c ss on 
vithout the perforlllance of a regular ECM Phaae IV Inspection. 
Experience of the 376th b ing indica that ECM S:y8fAm. 
ahould be operated and checlced vi th reasonable frequency. !IT 
nec.1IB1 ty, airborne operation of ECM equipaent s only a small 
traction of the aircraft airborne lIIe but the ECM eqU1paent 
subjected to vibration, tarperature cTcl1ng, and COM'OlIlon. In 
general, ECM equiJlllent vill ben.t t fr c 8iatent end mOOera 
use aDd perforlllenc vill be improv d b7 r ar .ain enance at-
tention.· (CL) 

25 

SECRET 



SECRET 

11. Test Project urber 46, !liS S P. (SEC1U:T) 

a. Date initiated: 13 Septsber 1955. 

b. Estimated date of completion: No estiza e presently vailab1e. 

c. Hours flow: 146:00. 

d. S-.J!I1I"ary: 

(1) This report is suhni ted in accordance loI1 th Headquarters 
SAC letter, DOPLT, dated 18 June 1956. subj ect: n Asci(pl­
D'ent of Test Directive Number 46, Project !\1s Stop". (UNCL) 

(2) The first phase of Project ~ Stop was initiated under the 
author! t,. of the Carurander, Second Air Force, 13 September 
1955. Purpose was to detentine a rational eff ct v~ness 
01' the Phase V ECM capsule within SAC, utilizing tl18 ful 
frequenc,. configuration. This first phase was conducted to 
test both single and multiple Phase V aircraft operating 
against EW/Gel lI!ultiple besr L and S-band radar. The test 
consisted of eight single and three multiple aircraft mis­
sions; total .flight time for the teet wtl.S approrl!ratd,. 146 
hours. Missions .... er. flown at optimU!ll altitude of 33,000 to 
37,000 feet against th. AN/FPS-IO, FPS-3 and AN/MPS-7 rs':ars. 
The capsul. wtl.S equipped with the AN/ APR-9 receivers and AN/ 
ALT-6, AN/ALT-9 and AN/ALT-SA ja:rming tran8lr.1tters. In addi­
tion to the capsule equipllent, t'JO AN/ALT-8A's were install 
in the bt'lttery catpartrent. All equipr.ent installed in the 
capsule operated with no malfunction on any minion flow; 
however, a malfunction rate of 90~ waa experienced for 
equipllents installed in the battery carparments. Equip­
ment fallurea were trac.d to loss of pressurization in the 
supplies. (SECRET) 

(3) A ccmplete report, dated 30 April 1956, on Phase One of the 
test progrsr was forwrded to Headquarters Second Air Force. 

(UNCL) 
(4) ConclUSions of this phAse are as follow. 

(a) 

(b) 

Single aircra1't S-band sweep Jl!IICl'ing mission results 
wen unaatisfactory. (SECRET) 

In this case constant skin paint.1ng of each aircraft 
was internlptecl 001,. between 65 lI11es inbound to JO 
miles outbound. l'urthel1llore, this radial course case 
is the nost favorable condition for this test itG. 

(SECRET) 
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c In t.s pres .. n configurat on this cap:!ul i8 so 1m1ted 
and ef .. t in j ing c pabilitie5 that its Use 1n 
car t for ECM support purposes would unwiee. 

(5) Po c end tiona ar aa follo\l8t 
(SECRET) 

(a) R.-d 19n the RF SystllI aB follovs: 

1. Replsc antennas nov installed on th capsule with 
an antenna more sui ted for tactical requircenta. 
D1.r~ct!ona1 ant~nna cov installed in til capsule 

r d~ ign~d to b., us primarily against gunlay­
ing radars ~sr ing moat of the nergy directly 
low the aircraft. (CO lFIn) 

3· place th pres nt RG-117 coaxial cable and con­
nectors with a more satisfactory coaxial cabl fit­
ted with bett.er connectors. 

J. R.-locate receiver an nnaa 50 that utual int r­
f. nce betv en transmit ers and receivers can 
reduced. (CO :FIn) 

(b) Conduct a at y to detennine possibil1 ty of 10 ing 
addi tional tr tters in the capsule. (UNCL) 

(c) Condder the elinlnation of ~ operator and the addi­
tion of added equiPDent 1n the capsule vhen and if 
sweep JllDJllling operations are planned. (COlrFIn) 

(6) '!be above progr 58 report covers only 376th ing ao.-
tin ties. Progrsaa of th 2d bb Wing \.lill be reported 
next month. (UNCL) 

SEC 
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12. Tes~ Projec Su SECRET) 

a. Da 5. 

b. t1 n Cantin OU8. 

c. urs flovu 731 

d. ary: 

(1) Purpos of th 5 e t project is to d temine tactics and ECM 
u1 ent necessary to protect certa n banber cell fom.­

tiona fran en8l!lY Gel, gunlaying and interceptor rada"a. 
(SECRET) 

(2) !ecause of the euall nurber of flying hourIS allotted for 
J it \laS dec! ed to use these to further canplete rest 
Project NlIrber 37. Project personnel uaed the tim. during 
June to catch up on reduction of the large count of data 
collected on previous tests and to prepar mission report8. 
Data frOGl theae tests vas alao used in r ae reb and plan­
ning for futur issions. (m.eL) 

10R 'mE COMMANIlERa 

21 Incls 
1. Photo, Proj 40 (CO 10) 
2. Photo, Proj 4D (CONFIO) 

~';v~/7~7 WlLLIA.'4 H. MUl('~-; 
Haj or , OSJJl' 
Adjutant 

3. Photo, Proj 4D (CONF1O) 
4. Map, ProJ 37 (UNCL) 
5. thru 20. Charts, Proj 37 

(SECRET) 
21. Chart, Proj 4D ( 'eLl 

DISmI8JTIO : 
15 - 376DCTT 

7 - SAC (OOPLT, 00. , DOCEN, DMAT, 
OPS ANALYSIS, 0/1 TELL, CM/SCIENTIST) 

1 - 4AD 
2 - 8Al' (ODC) 
2 - 15llP (DOEL!) 
2 - 2llP (OODl) 
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SECRET 
HEADQUA1~TERS 

376 TH BCl' E.ARD:-ffiI'T to'I 'G "fEDIU:{ 
rksd Ie Air Force Base 

l.ouishna 

.. t Progr ss R"port (lCS: SAC U-3 ) 

CLASSIFICATIO •• SECRET 

~Ui:;AV;~" G M 
DATE: S Z; 

7 August 1956 

TO: Commander in Chi .. r 
strateg c Air Car:rand 
Offutt Air Force se 

ebraska 

1. h r with s a report of t e ECM projects ssign~d to th-
3 64-h Ban rd:.- ent ing. di Th period of this report is 1 th:-ough 31 
July I 56. v c succeeding p ragraph d .. als with individual proJ"ct pro­
gress. (UNCL) 

2. Test Project lu:r:ber 34, nD~veloptent of an Unattend d Cal'lru.n1c. 
tiona Jr·. (SECRET) 

a Date initiated: 2 June 1 53. 

b. Est a d date of c~pletion: ~arc. 1957. 

c. Hours f1o~n: 8:00. 

d • SuIrlr. ary t 

The J r designed under is project is aD lectro-
lI:echan1cal approach to the problel1l of an wat nd d 
s areb, lock-on and spot j ::ter for uso against GCl c_ 
Eu.n1cations. Th receiVer eont nuous17 a arches th. 

of 100 to 156 regaeyc1 s while the transrittAr 
trackr \Ii th it b a quiescont a ta to. When a sipal ia 
reeoiYed, a tuning control relay acta to atop th tUJI 
iq lIlotor actuate tran_i ttor control ciroui tao A 
look-thnUCh ciraui t all ..... the un1 t to do ten ino whon 
tho en y ai 1 shifta frequ ncy or diacontinuea a 
tra.n-.iaaien. In th oyent the dpal disappeara, 
circuits r turn to no al aearah poaition aDd rec.iver 
recycle for • arch. e tr _it r i. ~eda-
la rr t IOurC •• : anoia. roner. tor, a 

1 



SE RET 

(3, 'l'h s rvO-ll"O' r 
~hiningJ • ieb 

(5) 

lb1 s eans tha 
could ~ expe 

56 ~egacYC··5 in 
of the search s e 

p 1fler The DC ontrol ~plifl~r .5 noy eveloped ~ a 
pint wi' ere a on .. volt. s gnal. p:lS ti Y~ or nega 1 ve, II1ll 
dr1ve th otor to ltaxllrUID 8p~·d in ei tJ:er dir et.10n 'l'h 
direct on rer 5 rv~~ot4r rot.- en 18 dependent on polarl y 
of the lneCDl.ng slgn (COlIFID 

A neyly designed and cons rue ed IF &IIlplifier etr1p 1nco~ 
por tes the addi ona. stag •• required for increasing ga1n 

8er.s1tiv. y to suff cient plltuda to operata tha ArC 
aye er satis! ctorily ·n a 1+ on, discriminator circui's 
and coils lIare inc uded on the IF pliner cr-assia; the r 
sul is a c~pact strlp neatly integrated into the pressn 
las-o t ~ 1.Ii all newly designed and conatructed alee 
troDiC cireui 5 certain r.~rking is necessary to re lze 
tha r 11 g n f r optlJr plifier 0 ration I.e draas 
n cart n a aa 5 r qUires changing, by passi", of lone 

Ie • ust be added, and 5 e ad itiona1 shielding proy ded. 
1 t~~se Einor u.od1flcatl ns are being rked on at the 

pre sen t1r ('CL) 
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SECRET 
T"st ?roJ e \.I[ r 6 'U''r:-a iss ~ys 5 'SErRET) 

b 

c 

d 

Da 

e ef c pIe 10 C n 1 uous 

Heurs flo;m 4 05 

(2) 

ry: 

i t+ rs ch a 

O:ltpu 
reund to 1:e 
used vi th tr, 

re adv se so:r t e ago concernlng 
~th i~prov .. d charac er stics IV r 

(a Th~ Roc b .. stos Products Corp h 5 11.1 eady pro cad 5 ch 
a c ble a no cost to the gov .. rIllt~nt This cable :.d th 
new conn"c ors deve!op·d by Industrial Pr d~cta Co alse 
_t no cos to the gove~ent. 1S now be ng tested b.r 
the wCLG!.o B··a.nch. WADe Tw six-root lengths and one 
e ght.-foot lengtr. of cable. with conn~cters. were III e 
~va11able to the 376th Bomb W1ng and are being tested. 
This 8peci.u. cable II anufactured b7 fbdcbestos Producu 
C rp, has several desirabl .. feat:lres including silver­
plated conductors semi-air w~ven Teflon dielectr c r r 
l~ at enuatlon and greater flexibility, ~proved br d 
construction for ewer less at hi,h frequencies, and • 
v ny1 jaC.i(et for sa oeth handling properties ( eL) 

(b) The Au heno1 Elec ron C8 Corp has produced a Teflen 
tape cable (s ilar te RG-93/U) with a vinyl jacket 
which If alse sm table The 376th Bar-b Wing Labera-
ory presently has 15 feet of th1s cable with twa newly 

d~veleped Ar. hene conneotors for testa. (UNCL) 

(c) The Phelps Dodie Ce has furnished the 376th bb ',.rin, 
~th eight six-foot lengths of Styroflex cable Tests 
on th 5 cable ill be e When proper c.nnectors for 
i have been ob Led e Fe8lllflex cable er connecters 
re av lable f r testing (UN L) 
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7 Test Project, b~r e SPOTLI HT 
C FID) 

Ii 29 iirch 950 

b. p tlon o 

c urs f.L .:n n~ 

d 5 ~: 

(1) Pr1!r ry purpose ",f th1.s proje t 1s to eter1ne x nt of 
X d j lng nteri rene 0 0 her .rborne electronic 
sys s and yt.a ~-as res c be en to re uce the eff u 
of such nterferenc The secondary purpose s to detern ~n'" 
effec iveness of! .nd sV'" p JlZr.lIllng a"alns radar-~ulp 
AI rcraft to iuclu e etenrinatlon of opt1m~ s ep j 
~ ng rates and band\lidths (SEC T 

(2) Ground sts USing the All/AU 6A \/ere rfomed d riI'g June 
IiIld these ere escri bed n the liist Ir nthl re ort but c 
nle reduction of da+ had not then en m e The ground 
tests r perforu a Perrin AFB Tex An AN/AL~ 6A 
ransmltter. eq~lp ed W1 h the OA- 22 esc llator it, ~s 

operate.l frap e back of a p~c p truck oc.ted ~bo t 1:..00 
yards freIL the E-4 fire control r dar and in lin- \Ii th be 
radar t get An 0 errlck located abo t four Idles from 
the radar, S us as Q target for lock-on purpose The 
radar InS a I!'ockup located inside a building 10Ii th the 

enna mounted to allov radiation through a 1oIindov (C 'FIn) 

(3) Several different modes of ja:rm1ng operat on were used ur­
ng the tes which inc uded spot jamming of the radar fr .. 

quency and radar uage frequency, spot j 8lIJI'1ing of the ~il 
con frequency and aeon image frequency, slov sweep j 
inS lOt various \lldths and sveep rates, fast sveep j ing 

varlOUS vidths and sweep rat .. s. and combination slov and 
fast s ep j 1ng at various sweep vidth$ and rates Two 
modes of riidar ope at on v .. re used on eac.~ test The firat 
conslste.l of j mlng operat on wh Ie the radar seareh-
ng across an az uth Sector can in ng the jamrer ~e se 

cond Ctns sted of J ing operation after the radar as ini-
t1ally locked-on the r ar rget (CO iITD) 

(4) Da a obt ned fra:: the grollIld tee vas 1n the ronn of ob-
server logs d 16 ovle fl1m of the T ar B-sco 



SEC 

50 J. 

50 5 
50 
50 
50 
50 
50 

150 
50 

150 
150 
30C 
300 
300 
300 20 
400 20 Carbln~tlon ~--r 400 
400 
400 
400 x 
900 1( 

00 
9Q;L x x 

(5) In the 



SE1L..~.:;:..r 

8 

( ) 

A 5 F'CS m 

r cy 



SECRET 
As s th- di gr on g 20, it 1s pp re.t that 
for r cy d of 296 megacycles, only t~ areas 
are v lable, one six ~egac1cles wide, and one 60 ~ega­
cycles wide, to pllice t.e center frequency of the j ing 

ran&r1 t r wi tho t interference to the K-U and A-5 r.da:m. 
Al though us of the lJ,A-7 A bar b-nav radar will change the 
co .. !: gurdion shawn, due to tl:e !'act that it Wles a tunable 
magnetron, it is obvlou.s that all r ar and hage frequencies 

th1n the b d eov .. red by th- j er In st aken into con-
sideration in d velopr nt of a couFan10n receiver for ANVALT­
bA. (S1O' P.ET) 

(10) The prototyP 0A-822/ALT-6A ex ension lei t u.s d on this pro­
j-ct 1s equip _d vith a ridge w'aveguide output fran the II'~_ 
netron. This ridge waveguide output lIakes it necessary to 
use a ridge to standard wavegui3e a~apter in order to operate 
tJ:a equipl'ent vi th standard ;;aveguide. B-47 aircraft being 
Ir.odEied unde ECP 2760 are being equipped with standard 
\/avegui e, aking it necessary to have a \/aveguide adapter 
on each aircraft if the ridge \/aV gu11e 1s carried over into 
the production models of the OA- 22/ALT-bA extension kl ta. 
The need for rid~e \/aveguide on the OA-B22/ALT-bl extenal n 
kits s not re ly a rent since the frequency range of 
the CA-322 extension kit is 8750 to 10,500 lI'egacycle8, the 
designed fr u ncy range of the ridge \/aveguide, 5200 to 
9600 megacycles, and designed frequency range of standard 
w veguide, 8200 to 12, 00 Iregacycles. (CO.WID) 

19 
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8. Test Project l\.l!'ber 42, "Atten ~t40n 01 UlJ" Air-t->-lJ.r Tnl".51JIieslon". 
(CONFID) 

a. Date initi.ted: 15 arch 1956. 

b. Estl~ated date of cor.pletlon: Not pres~ntly knovn. 

c. Hours flown: 6:00. 

d. SUII!:J ary: 

() Purpose of this project is to detern ine opt1:rlZ!! lI'ethod o~ at­
tenuating trac~itted signals in uPF frequency band nnd opti­
u:r attenuated .iF car.::unications ranges for all tactica 

operations, i.e., enroute cells, refueling rendezvcus, re­
fueling forc tions, etc. (CO.::, J) 

(2) "0 \iOr1c wns OlCCCl! pUshed on hu~ware for this test project 
during July. Cha.'lgeover re18ys, ordered for UE.e on the at­
tenuator for this project, have not y .. t been received. IAt­
teries for use with the AN/Ui.~4 survival transceivers were 
received and authorization for ordering crystals for these 
was obtained. Different crystals are required so the trans­
ceivers ~ay be operated on frequencies other tr.an the dis­
tress frequencies. (CO~TID) 

(3) Considerable research haa been conducted on the problsra-and 
Irplications of this test project, particularly with regard 
to air refueling. Information gathered indicates the appli­
cation of the techniques proposed by this project would ag_ 
gravate rather than relieve the probleu of interference or 
ensry interception. With respect to the latter, it has been 
establiShed and agreed upon by ccnmunications authorities 
consulted that attenuation of the aircraft radio signals 
lrould offer no assurance agair:st detection by ensy passive 
detection systsr s. On the contrary, the low reliability of 
caTUunications resulting from attenuation would require in­
creased calling and repetition of transrissions which would 
give higher probability of interception by listening sta­
tiona. This has been verified by results obtained by 376th 
Bomb Wing in the investigation of restriction of radio trans­
mission range ~ade under Auxiliary Test Project NUmber 4. It 
appears that attenuation of radio transi tter power output 
would so degrade ccnmunications that the added calling and 
repetition of messages necessary would actually increase in­
terference rather than decrease it. (CONYID) 
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(4) A more prarising attack on the problem of canunications in­
terference and passive detection would be ~provement in refuel­
ing procedures and elimination of factors Yhich cause such dif­
Licul ties. In s1lllple tem s, there is far too much ndio COllI­

munication during refueling operations. Radio silence refuel­
ing missions have been carried out successfully and adequate 
procedures and precautions for such operations are veIl deve­
loped and spelled ou in SAC reanuals. However, detailed brief­
ings, excellent navigation on the p.rt of both tanker and re­
ceiver crews, pe~ perfomance of rendezvous equipment, and 
Iraintenance of circuit discipline are but a fev of the many pre­
requisites for this type mission. Success of such missions is 
also in large part dependent on past experience of the crewe on 
nOnllU zrisslons vhere radio silence is not ilrposed. If heavy 
reliance ia placed on radio f~r no~al operation, the restric­
tion of this facility during silent Irissions aears to the crews 
to be a rruch greater encUlllbrance tl;an in reality exists. Under 
such conditions, if difficulty arises, there is a strong compul­
sion to break radio silence. Recordings /I ade of cClIIJlnmications 
during refueling !I'issions and mon! toring of radio channels with 
ground receivers indicate a large c.ount of superfiuous radio 
tr~issions are ing made during these operations. (CONF!D) 

(5) While much of the superfluous cCllmunications on miSSions where 
little or no transrissions should be made ITq be due to lack of 
cClllrlunications diSCipline, a large crount is caused by lack of 
confidence in the capability of other rendezvoua equip!lent. 
in investigation in the JOIst and 376th Somb Wings and discus­
sions with aircrev personnel with long experience show this 
equipment hu not been reliable at its designed operational 
distances (200-250 lIiles). Instead, crews are getting only 
lI'arginal resultll .t 50 Iriles. The cauee for such deficiency 
in the rendezvous equiJll1ent is not know, but whatllver the 
cause, the result is If ore heavy reliance on radio and II aDT 
1T0re tr~issions between tanker and ~ber. (CONFID) 
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9. T"st Project ~1.Ir~r 44, "Improved ~ 7 Fas ive tection Capab1li ty 
Using Installed FUtdar Ccmponent8". (~CL) 

a. Date initiated: 11 June 1956. 

b. ~stilTated date of ccmplet.ion: 'ot available at this tiJre. 

c. Hours flown: ~ne. 

d. Stmlfary: 

(1) Purpose 0 this test project is to detenrine utility of ti:f'! 
antenna and · ... aveguide cOClponents in presently installed c­
tive radar systsrs, S.47 aircraft, as elsrent.s of a passive 
etect10n Sy8~. (SECRET) 

(2) A conference ~s held at Barksdale ArB on 3D July at which 
tilte the proposed test prograa was reviewed with a repr 
eentative freen Headquarters SAC, DOPLT. FollOwing the con­
ference, the test prograr vas cOClpleted and is being sub-
n:1 ted for SAC approv ( :CL) 
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10. Test Project Nmber 45, "Test of I-Band AntellIUls for AU/APS-54". 
( UNCL) 

a. Date initiated: 8 June 1956. 

b. E5t~ t date of ccnp1etion: March 1957. 

c. Hou.rs flown: None. 

d. Su:rll'ary: 

(1) Purpose of this test proj ect is to detal":! ine capabili ty of 
an experi:rental X-band antenna-detector !or the A,>;/APS-54, 
which ia designed to receive I-band signals only. (SECRET) 

(2) The test progra:r for this project has been 1o'r tten and sub­
mitted for approval. (UNCL) 
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11. Test Projeot NUIlber 46, Test of Phase V reM Capaul". (SECRET) 

a. Date initiated: 13 Septelr~r 1955. 

b. EBt:i1rated date of completion: .ot available at this time. 

c. Hours flow: 146:00. 

d • Su:mr. ary: 

(1) Purpose of this project is to test tha tactical suitability 
of Phase V ECM capsula. (SECRET) 

(2) The first phase was initiated under authority of ~ander. 
Secand Air Force, 13 SeptSDber 1955, and conducted to tast 
both single and multiple Phase V aircra!t operating against 
EW/CCI JI!ultiple beu S-band radar. A canplete report on 
phase one B forwarded to Headquarters Sacond Air Force, 
JO April 1956. (SECRET) 

() During the first phua testing the following 376th Bacb 
Wing OR's vere subri ttad on capsule or equipl!ent: (CO~1"ID) 

(a) OR's 56-25, 56-40, 56-41 and 56-42 on the capsule 
dolly. Boeing has subr.1tted • proposal to A.'1C to cor­
rect deficiencies in the dolly. 

(b) OR 56-57, 14 June 1956, vas subri tted 1.5 57-4 Class 4 
modification. It Wall forwarded by 0000 to RAFD for 
action. 

(c) OR 56-20, 20 March 1956, was s bnitted on the pover 
supply of the AN/ALT-8A. Raytheon Manutacturing Can­
pany has develop ad a kit to correct pover supply de­
fiCiency. 

(4) A briefing on this test project vi11 be presentad to the 
SAC Penetration Panel and other SAC staff personnel 7 and 
8 August 1956. At the concluaion of this lI"eeting an ef­
fort vill be lude to detel1Dine vhat further testing is r.. 
quired on the c_pIIule. (COmn) 
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12. Test Project lu:nber 32, "Cell Support Testa". (SECRET) 

a. Date initiated: 17 February 1955. 

b. Eetima ed date of cCll'p1etion: Continuows. 

c. Hours flown: 7n:10. 

d • SlllllNi ry: 

(1) Purpose of this proj ect is to detern ine tact cs and ECM 
equipll8nt necessary to protect certain bacber cell !ol"ll)a­
t10ns frorr enecy GCI, gunlaying and interceptor radars. 

(SECRET) 

(2) Mission 32 was set up at the sp~cial request of Headquar­
ters SAC to measure eff~c 1ven~s5 of a Rlaee III aircra£t 
against Gel and gunlapng radars, and detemine the rela­
tive danger to a single Phase III aircraft penetrating a 
Gel and gunlay1ng radar araa under the following cond1t1ons: 

(SECRET) 

(a) When no j-=ing or cha£t are lIl'ployed. (SECRET) 

(b) When chaff only is U8ed. (SECRET) 

(e) When j8lRlling only 1s U8ed (two AN/llT-8 transritters 
wi th sweep speed of 1200 me/second over a 200 mc sveep 
width frCIII 2'700 to 2900 II'c). (SECRET) 

(d) When both cha.ff' and jlllllring, u in (c) above, are 
used. (SECRET) 

Makeup flights to complete (b) and (c) vere flown on 6 
July. Observers were sent to Rouston RBS and the Gel r .. 
dar s1 te a t Ellington AFB, Tex. The Gel radar wu 1n such 
poor operating order during the aircraft runs that 1 t 
impossible to 0011 ct sufficient usable data to evaluate 
the mission. (SECRET) 

(3) Mission 33 vu set up at the special request of Headquarters 
SAC to d",ter.r ine effectiveness of an ECH support aircraft 
against an RBS/GCI radar ar.a whan each of the following 
equipnent configurationa are usedr (SECRET) 

(a) Six j ers with sveep speed of 20 IIc/.econd rr Z700 
to 3100 mc. (SECRET) 
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(b) Six jUlDe 5 vith j8lllllli:lg rate of six hite per eecond 
over a awee width fran 2700 to 3100 mc. (SECRET) 

(c) S~X j~m rs, four at 20 IIlc/second and two at eix bite/ 
second, over a eweep width frar 2700 to )100 IIlC. (SECP.ET) 

This Irission 101'.5 r~floW'n on 11 July against the Duncanville 
Ge! site, Tex., and the Houston RBS. A 1Il1sllion report ie b.­
ing prer&red as data 1s prucess~. P:-el1:rinary eVa.luation in­
dicates the aircraft v re tracked, although not perfectly. 

(SECRET) 

(4) Missior 36 was floW'n against the OCI site at Bartlesville, 
OUa., on 18 July. 1\10 ~47 aircraft equipped with mue 
Cradles participated The first aircraft bad eight AN/ALT-
6A transritters aboard, four set for a sweep speed of 15 rnc/ 
second, and four for a sveep speed of 20 mc/seccnd. Separate 
I"'J.ns vere lTa1e to cocplire theea t\lO sweep speeds. Dur °ng a.dI 
run at rar.dan interval., only one tranSll'i tter ws operated to 
check for flyback etrobes (a strobe at jl1lllring caused by the 
j lI!IIIler passing through the frequency spectr\JD being j lI!IIIled 
at a high rate of speed d e to the sa~tooth wave ehape of 
the RF output of the !~:/ALT-6A when set up for slow sweep j __ 
mlng). Flyback s robes were noted at various distances during 
the mission . The second a:ir craft also had eight AN/ALT-6A 
tr~itters aboard, four set for a sweep speed of 20 IIlc/ 
second, and four for 8400 mc/.ecoed. Separate runa vere Ir ade 
to carpare these tvo sveep speeds. The Gel site had the most 
diff'icul ty in tracdng the aircraft on the run using the 
higher eweep speed because they had trouble ucertaining 
the range of the airoraft. A mission report is being pr .... 
pared. (SECRET) 

(5) A makeup flight to car;plete (2) (a) aDd (b) above ws flow 
on 25 July against the AB/FPS-lO EW/GCI radar site at Dm­
canvllle, Teus, and the Dallas RBS. A elngle Phase III 
~47E aircraft flew one run vith .f-ing only and one run 
vi th chaff only. 'lh- GCI sl te experienced 11 ttle diff1oll.t;y 
In tracking the aircraft on both runa. The Dall .. RBS W'U 

able to a tau tic ally track the aircraft the lI'ajority of 
the time on both runs. A lI'ission report 1s belng prepared 
u data ill processed. (SECRET) 

(6) ECM calculations are nomally rade in tel'l'e ot megacyoles 
per eecond versus bandvidth based on a planned dw.l.l time. 
nus is also expressed in hits per eecond, but onl7 as a 
quallt)ing tem as rat. per megacycle 1s the controlling 
factor. 
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(7) The t.N/ALT-6A control box h sits "Rat " knob c ibrated 
in Itcycl~s", e tone excurs on across the desi red vidth 
and return Obv oU51:;, tr.en, .. en a d sired vidth is plan-
ned, and rate ~ -gacycl 5 per E-cond (or hits per second 
at a desired dwell tlme), a qU1C , ccurate ~eans of convert-
ng to "cycles" is needed t To ildd further to the confusion, 

this concept has resulted 48 :r"ch iSI: he:-e the vidth and 
rate are interde endent n:e,re ill a 't aximUl! vidth for lIIan­
~um cycles per l.Ull t tue and 1 ch ing :-a·e in megacycles 
per II cond w.en tt.e \ddth.is hang and the cycles held 
constant. To fSiClli tate the se of the AN/ALT-6A by the A&E 
personnel, and sil!lpl1fy the -"lanner '8 tallk of r .. ducing r ... 
quir ents to knob settir.gs/(vith a conseq ent re:luction 1n 
the derrand for. at present, non-existent test ui~ent). 
See ~nclosures 2.4 hrough Z7. 

FOR THE C01MA!iD~: 

Z7 Incls 
Yc(wJ/I( J 

EUGENE M CROOK 
jar, USAF 

Adjut.ant 
1. p, Proj 37 (UNCL) 
2.1hm 21. VSWR charts, Pro 

36 (ONCL) 
2'-. Photo, Antenr;il, Proj 36 

( lJNCL) 
23. VSWR Chart, Proj 40 (UNCL) 
24. thru 27. Charts. Proj 32 (CO:FID 

DISTRIBJTION: 

15 - 376DCTT 
7 - SAC (OOPLT. OO~. DOCE?!, D:I.AT, OPS 

M1ALYSIS, D/n:TELL, CH/SCIE!"TI""T) 
1 - 4AD 
2 - SAr (ODC) 
2 - l5AF (DOELE) 
2 - 2AF (DOn-t) 

28 



t 

.< 

/ Q 

<.) 

R 

TEST PROJECT NUM8ER 37 
INCLOSURE 

--"' .. -' <' < 
<> ___ 0 0 

U 

~ 
0 -~J,p'4-----

0 
0 

If 

" ... 

'. 

. 
""',ti 



SPHERICAL COORDINATE SYSTEM 

USED IN MEASUREMENTS 



















j 

1. 
"1 

~ 
j 











i 
j 
-I 

1 
"::l 

1 
~ 
~ 

.", 
7If1' 

~ fI1' 

1 
JOO' 

~ , 

1 
j~ 
j 











SCI ITJ.l.R, AlIlTEN A 

201-

.J 
I 6 

1·4 

1.2 

1.0 

200 





7 

6 

o 

~ 
Q:".s: ... 
> 
< 
~ 

(!) 
'2 

~4-
• ~ 
(1) 

.... 
(!) 

• I-g 

I 
Z.o 

UG-

B lI!.O TS-11814/AP 
lOAD 

4f16'35 

~-- -
...... _----

e. .u l4 

f 

ii .. Wll TT -PA c: ~A ltD 

41..>1'1 ST"NOI1ll4 WAVE 
IIiCICIITOJ;t. 

HtoJ lIrT -P"'C""1l0 
80~ SlOTTrO LINf 

TS-403/AP 

OI1/j\A l AT'f /fIE'f (,Il. lOAD 

--- --.---, 

.e.S 1.1> 

FREQtl£ Cv - Il Cl£6 

~ ToIZ.O() Ifr3.SSJIlIfC 
1$000 "r~. 6SXII/C 



FAST RATE CONTROL SETTING 

II) .. b 01 
'" .,,011100 

t- I ~ +;- -- ~ l t t-,++-l 
0 (, (, "0 " (, :... N W i. U. CII .... OD 10 
II) .. " 

~ CII ... 

SI.OW RATE CONTROl. SETTING l> 
2 
...... 
l> 
r 
-i 

at 
~ 

FAST SWEEP SPEED IN IIICS/SEC VI 

II) "'''01.8 ~ ~ ~~ 
~ 
tTl 

g ggg go g g gg tTl 

1------- II I --t-+t t t- tt .. ~--t-t-t-H tH-t -- t- -t--t-H-++tj 
""[J 

N '" ,,(JI (II • ;:; N ~ ~ ~~ ~ g " 01 .-
(") 

0 0 o 00 0 
0 o og Z 

SLOW SWEEP SPEED IN I\IICS/SEC -i 
::0 
0 
r 

z 
0 
3: 
0 
Gl 
::0 

FAST SwEEP WIOTH IN MCS 
~ 

0 N N II' '" ~ .. go (II at 0. 0 01 0 go 
0 0 0 0 0 0 0 0 0 0 

t-t- I-t- t I I I I I I I I 
N '" .. 01 CII .... CIt lID;:; N '" " 01 01 ..... 01110-
0 0 0 0 o 0000 0 0 0 0 0 000 0 

0 0 0 0 0 o oog 
SLOW SWEEP WIDTH IN NCS 

, , 





12 

FAST SWEEP SPEED 

DIAL SETTING = FAST SWEEP SPEED IN MC/SEC 

2· FAST SWEEP WIDTH IN MC 

/ 

SETTINGS 

/' / // /' 
7 1 .r 1 I -

10 

9 

5 

4 

3 

2 

'" '" 
,., 

/ , 
/ ,.. 

/ , 
~ ,../ 

~--

00 1200 2000 2800 3600 4400 5200 6000 6800 7600 8400 9200 
800 600 2 00 3200 4000 4800 5600 6400 7200 8000 8600 9600 

C/SEC 



u 
w 
CIl 

" u 
2 

SLOW SWEEP SPEED SETTINGS 

DIAL SETTING" SLOW SWEEP SPEED IN MC/SEC 
SLOW SWEEP WIDT H IN M C 

2600 

2400 

2200 

2000 -~ 

1800 --

1600 -

1400 

1200 

1000 -

800 

600~ 

400 -

200 ... 
--

17 18 19 2 





Pro c 8, 

(SECflET) 

y 

C FY __ • .30 COPIES 

due 
e t 



s c 

1 ty e t '..'law C n .1cted by '76t Barb 1n at 
tes ~as d rected by H~.lq arters SAC Yit 

e et"r n r. e sui ab 11+y of the Al;JALQ.-7 ja....-.m1n ys 
interferen e c .. used by this syste:r to our 0\JIl X-band r. rs 

o rat- in th- S~T ar •• Object1v·s 0; tt- te.t pro r w· e 
fu lY re llzed due to the unreli~bl11ty of he ANI Lr~7, and to a ~e 
1~1tation imposed on the t"st as a r sult of t st a1~craft av ilability. 
Although the automatic a-arch and lock-on pr~ncipl l~c~rpora ed in the 
ALQ-7 1s believed to offer BOod poss1b liti 5 1n the ECM field, the 
A'l'/AIR-7 equip:: t its If prov .. d to v·ry unreliabl in op ation. 
n.e equi en 50 ploys 5 e fe tares wh ch are conside .d unn-c 5-

TY. (SECRET) 
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~et d under the aathority of Stra­
Directive for Test Project IlI:ber 
bruary 11:156, as III ifi d. (URCL) 

b. '!be AN/A" 7 counte easures systfr is a prototype 
on j ~ ·ing eys TIIo sys s wer bull t. under a 

c ntract by W. 1. Maxson Corporation, .Y. The sys-
5 and spare parte p urad under the contract were furnished the 376th Banb 

ing for this test project by Wrigli Air Developncnt. Canrand. (SECRET) 

c. Related Reoorts: The onthly S C 0-30 reports fran August 1955 
to April 1956. (O.;eL) 

d. Purpose and 

(1) The A 1A~7 is an airborne jll:!::lIing systEII designed to auto-
af c 11~ B~n~ a ~~e !ct ~~ of X-band froque iea and pro­

vide aut(Jl1at e tracking and j6lD!lling of any radar ignal 
encountered ose carrier frequency, pulse Width and pulse 
repetition frequency meet pre-set syster requirsrente. The 
squipl!8nt ws designed to cover the freque cy range freB 
7500 to 11,000 a:egacycles and 1s capable of sequeotiallJ' j8!l!­
ming enemy radar signals over any selected sector Within this 
frequ8{lCY band. The recei ver autar.a ti cally scans the pre­
set f'-'uency range, detects and analyzes the received radar 
signal. If the radar signal PJ and PRY are Wi thin the pr~/ 
set lim1ts, the rece1ver locks-on and tracks the signal. The 
tranSlrli t er then tunes to \Ii thin plus or minus t\lO Jl!egacycles 
of the receiver frequsncy and tran9lrits a noise uodulated Rl' 
J_1ng signal 1x to ten rregacycles \lide. A look-thro~h 
feature i8 incorporated to 1I0Di tor the radar signal during 
j iog operations. The transmitter uses t\lO klystrons to 
cover the frequency range and has a J>O\Ier output in excess 
of 250 tts. (SECRET) 

(2) ly one syst \las av Iabl for test purposes til 20 
Jan -:y 1956. At this tife ths second ayst.elt as received 
fr Wr ght Air Developtent Car and. (UNCL) 

(3) Technical publications for the /AIJ:t..7 vere not available 
for U88 during this test progr. or in the \Irl ting of this 
repor. 'l'he technical infonration on the sys \IU 

th rad frClll the ~anufactur.rts representatives and frem 
actual 0 ervatlone. (CONFID) 
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e.coun­
la ti on 
eficien-

siderable time 
zero 

.. n: the banb/lUIv 
e s airc aft. 

(~ CP.ET 

e .. t r~s 0 ot funct on 

~ 5 acc~p11shed r ng this test 
the equiprent 

The lI'aintenance 

(SECRET) 

_ crea:!ed IIi th t the lIlod1fi­
cClllponente. (SEv'"RET) 

y scanning ~band 
u1 n. (SECRET) 



b. 

fr qu DCY 
n erf r nce 

catot roved 
will n~cessitate 
thr e po~i tiOD 

OF'F, STBY, RCVR 
r tioD of the receiver 

c ntrolled by the mA lS 

u1 ent. reason 



t.h an e:nas v re tilt d 
fr the vertical and 

s a rt. No wiring changes of 
te t, and existing holes 

to !!Jount the antennas. 
(SECRET) 

(2) 'Dl 33 fir c ntrol s t 10 ted at 51 te • ber 2 at Eglin 
An, Fla., 8 used as the victim radar during the tests 
ago. nst ground-based radars. '111 ... M-J'3 precision tracldng ra­
dar is an X-band, conically scanning, precision tracKing radar 
wi th a max:imu:n trac ng r nge of 100,000 yards (approximately 
50 1M). '!he frequency range of this radar is frCJll 8500 to 
9600 egacycles; hovever, since the lov bend transmitting 
t be for the AN/Ala 7 W2S not available, the rad~r frequencies 
utilized ere ~ited to those above about 9200 megacycles. 
Instrumentation employed at this radar consisted of a voice 
tape recorder for use by the 76DCTT obaerver, Brush recorder 
for recording azimuth, elevation and AGe voltage of the radar, 
and 35 mm ccera for A-sco photography. ape recordings 
ere lIlade on all issions, however, Brush recordings and pic­

tures "ere not lIIade on all issions d e to ei ther lI"alfuncti n 
or noo- vailablli ty o. equip!1ent. Aircraft altitude during 
the tests was appro~ately 35,000 feet. Both radial and 
tangential run~ r!rOO on the radar si te. (SECRET) 

(3) Nine att pts vere made to test the AI.Ct-7 against the E-4 fire 
control s7steu radar located in F-86D aircraft at Perrin AFB, 
Texas. one of these missions vere successful; hovever, s~e 
information was obtained concerning ALQ-7 receiver operation 
during one of the attarpted Irissions. One mission vas sch&­
duled but not novo due to weather, six were unsuccessfUl 
due to lIlalfunction of the AI.Ct-7 in the air, and tva were can­
celled due to the AI.Ct-7 not being in operating condition at 
the Scheduled t1D:e. '!hese two cancellations were caused by 
either an AI.Q-7 mal1'unction after the equipllent was installed 
in the aircraft, or bo!!caWle Il!aintenance personnel could not 
locate source of the uipllent failure by the scheduled. 
flight ~e. e test as performed at Bar sdale AFB, La., 
using an F-86D aircraft located on the ground, and a ground 
mock-up of th AI.Q-7 in a truck. (SECRET) 

(4) Interte nee tes s re lI'a e to deten ine degradation of the 
!.-U baDb/na and 1-5 fire control systems cn the AI.Q-7-
equipped RB-47 aircraft and also on another 8-47 aircraft 
operating in the s e area. 1be ground teata \oIere ad. 
against the !.-4A b/nav and A-5 rir control sye a lo-
cated 1n th test aircraft. Airborne teata wer Ira. agum t 
th ~4J. b/nav systelr in th st aircrnft and aaainst 
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b. 

(1) 

however, 
prior to 
as foll 

(a) 'tis 55 

During the 
this radar. 

10 S obtair. d on this ~ission tor a 
six im. s, a.f er 10Ihich the A14-7 

Our ng e first tvo Fin~tes of this 
i08 a axed to riodic n nature 

and all in pli tude (belov height of target blip). 
The targ t could seen at all times and tracked 

th 11 tie or no iffic lty. After tvo mloutes of 
operat on, fr uency of the radar was raised to a 
point near the c:5.x1Jn frequency (9600 !regacycles). 

frequency vas not chang d again during the r&-

aining four min tes of the t st lDlediate1y upon 
raising the f ency of the ra ar, the j iog becllllle 
c. ti us and of maxim 8IIlpli tude (high as maiD 
bang) The target lost edia 11 an c pl.etely. 
J.ll r r 0 ra tors er e p1e tely bafned and con-
sidered target r ng poss1bl. The ALQ-7 trans-
mi t r as turned off, alloving target to re-ac-
quired, however, th target was lost again iIlII:ediately 
upon reappearance of the jllnling. It vu also DOted 

Jl' ng this test that the jllll!llling disappeared WeD 
the target vas no ill inated by the radar. While 
the operators vere trying to re-acquire the target, 

he j iog rea ar d fore a lock-OD could be 00-
d. (SECREt) 



J,. 

(b) Mbsi 

!. 

2. Dur1ng th 
not ble 







SECRET 
appeared to be less than on previous ~issionB 

(about 1/2 to 3/4 of u:ain bang height). At time 
the target could be eeen easily-through the ja:r.ring. 
At other taes the target apj:eared only periodically 
and WaB lIlost ditficult to see \/hen it did appear. 
It was aleo noted that as the range of the target 
increased, the range operator experienced progress­
ively greater difficulty in keeping the target in t.I: 
range notch. Aided lI'anual range tracking was us 
during this lIIissioo. (SECRET) 

~. Although the target was tracked periodically by use 
of the sye~ devised on a previous ~i8sion, or by 
conti nuously lJIani pula ting the frequency of the radar, 
nei ther of these methods of tracking were necessary 
atter the operatore discovered they could track 1bIw. gh 
the jllnring. lhe operators ueed these Jl:ethods frCIII 
time to tiJre lI'erely for variety. It was also noted 
that the ~7 provided j_ing to the radar when the 

-range- of the aircratt exceeded the Jl:axim\lll rang ot 
the radar (about 50 !for). Magnitude of tht. j ing 
was not noticeably interior to j lIII'lr.ing received wi tb1n 
range of the radar. '!he j_llling appe8.1ed only vhen 
the radar antenna was pointed in the direction of ttl!' 
aircraft. (SECRET) 

l. !'be ~7 equipient ehould be capable ot tracldng ti'le 
radar dgn&l. during frequency changes. However, a 
lDaltunction existed In the tracking circui te during 
this Irlaalon allowing the operators to keep the equi?" 
lI!ent "lost- about 90~ of the tae by continuously 
changing frequency. (SECRET) 

,. It is believed that valid tire control data would 
have been avallable only part ot the time while the 
operator. vere tracking the target through the JD­
ming. '!his is due to the tact that during a larg 
percentace ot the tilDe, the range operator could not 
.et continuous ranee infomation, resulting In range 
data which was only approx1!!:ately correct. (SECRET) 

(d) Mission 5 January 1956. 

J.. '!he llQ-7 was operated tor a perlod or approximately 
two aDd a hal1' hours during thi. abdon. Magnitude 
or the J_lng, except at very clo.e range., ap­
peared to be interior to J_lfing on previoua al..um. 
(l ... than halt the heiaht ot the lDain baDe). 0}»­
raton could track the tarpt through the J_lng 
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SECRET 
a ost at vill. ~e to inabill ty 0 tr A firet 
rang. operator to accur ly trac the target, a 15e­
cond o~rator v utilized after the first hour. 

1115 the first operator 1018.8 tracking the t get 
through the ja:nring, range nors up to several hur.­
dred yards ere c~on even though the targ~t blip 
was vis bl lIIost of the time. It is believed that 
inexperience in tracking thr~ugh j lIIing, fatigue, 
or both, were factors contributing to +.e in~bi ty 
of the first operator to accurately track the target. 
'!be second range operator could track the targ .. t vi th 
far greater accuracy han the first. Both rang o~ 
rators experienced greater difficulty in tracking 
the target at long rang 5 than at short ranges. 'lhis 
vas due to deterioration of the target blip vi th in­
creasing range vi thout a corresponding decrease in 
.1&11"l11ing lI'agni ~udt'. Ai ad "'"'lual range track ng vas 
used. Aziltuth and elevation operators experienced 
far less difficulty in tracking han the range 0 

rator, presunably due to the uch slO\ler rata of 
change for info~ation 1nv~lved. Radar operators 
were allowed to change frequeI cy of the radar at ".411. 
It was found that about 90% of the tilll~ the ALQ-7 
could continue j~ing on the ra ar fr uency, while 
the frequency was being changed. 'lbe ALQ-? could 
never be kept -lost" for over a felol seconds b.Y Iller. 
Il'anipulation ot the frequency. Changing frequency \oW; 

found to be datraental to trac.ldng as it did not 
causa the jamlling to cease and frequently caused la!s 
of target. har tilre to t.1Jre throughout the lI'ission 
radar operators resorted to use of the so-called 
system ot tracldng. 'lbe system worked as described, 
allowing the target to be tracked about 80~ of the 
time with no J ing. Although this lIIethod of track­
ing was used periodically on this mission, it was 
not cnnsi ered necessary since th.. arget could be 
t liC 151 throl.ogt. th .. j :rr.in. (SECltPT) 

,i. It 1s believed data furnished by the rad r ror fire 
control purposes during the period of operation of 
the first rqe operator vas not valid. at least part 
of the tillla, due to the periodic rang rrors of sev&­
ral hundred ,.erda. It Is also believed that fire 
control data could ha .. bean furnished b.Y the radar 
during the period of operation of the .. cond range 
operator which was quite valid. Errors in range of 

p to 100 yards er believed to II'axilr.UID ng 
this dod and th 8 occurred a near lrarlntlml 
ranges of th ra r. (- T) 
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SEeR 
(e) Mission 6 rc 1956. 

1. U dill info tion.5 d on this Irission for 
a period of appr xka ly 20 lIIinu es, rl r which 
the AIJ.}-7 II' l.functioned. 'lbroughout this I!'ission 
visual display of j ing as seen on th~ A-scope 
appe d to r cally ifferent from j ing ob-
served on pr vi ous III ssions. Magn1 tude of j ing 
upward fra:!) the non al pos tion of th bas line as 
qui sr:all (rar ly exceeding 1/) the heigh of the 
mun bang) i howev r, gn1 tude of the j lI'ing down­
vard frail th normal post tion or the baB line WILe 

qui til large. The normal bas line itself vas not in 
vidence. A band of j.atr i ng, however, appeared vell 

belov the nor.ral posit on of the base line, resulting 
in two bands of j ing separately by band in which 
there was very li ttle, if any, j ng. At other 
tues during he mission, when the jcrming !llagnitude 
was reduced, the 0\0' I' band of j&:! ing oved upward 
and joined th upp~r band, eliminating the internal 
area of no J ing. Radar ope ators experienced a 
great eal ore difficulty in locating and tracldng 
the target during this ~ission than in the two pre­
vious missions. 'lbe target could not be Be through 
the jlllming most or the tilDe, and when seen, it ap­
peared to be very s:rall and very difficult for the 
operators to track. It is believed that sl:8'e of the 
tracking difficulty experienced vas the result of 
diff rence in the vis display of the A-scopes be­
tween this and earlier !Tiseions. The so-called sy&­
~ of tracking the target was used frail time to t~ 
on this mission. The system work d as descri~d, 
but was no longer satisfactory to the operators as 
they vare accustomed to tracking the target through 
the j c.:r i ng • Fr quancy of the radar vas no t cbanged 
at any tae during the lIliseion. (SECRET) 

~. 0 fire control data could have b-en furnish d by 
the radar a large perc ntag of the tim due to the 
tact that the radar operators could not loca or 
track the target through th .. j mingo During the 
time the target was being tracked. validity of any 
rire control data from the radar vould have been 
very questionable since the rang operator had con­
siderable difficulty k~eping th range gate within 
250 yarda of th target blip. Aided Ira.nu.al trackinc 
vu used by the radar operator. (SECRET) 
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(r) Mission 9 ~ c 195 

1. Useful infonnatio \185 bt. n on t.his iss10n for 
a period of approx:i.lvat l.y l'3 lIlinu 5, after which 
the A!4-7 alfunction d Fr u ncy of the radar 
was not chang d at any tiJr .. 1uring j i08 opera­
tions. 'nlroughout tr.e mission ~s tin" , magnitude 
o! the jlllr!ring vas quit large (rising to almost he 
height of the lTain bang) and 1Il0ving dO\lnvard from the 
noronal position of the s ~ine by the s e ount. 
'!he base line i teel!, an the 100 yard range notch 
(located in the cent .. r of the 500-yard ~ nded 
sveap), vare not in evi enc. Although t e jUlllling 
moved doWt1vard, it did not se rate and rom bands, 
&8 \1&8 the :asa in the previous ~ission. The visual 
display pres nted vas not experienced on any of the 
previous ission8. Radar ope ators did not see the 
target blip at any time during the !tissian ue to the 
appearance of JCllIling on the scopes ..men trJing to Ie>­
cate the target. When tte target vas at close rang s, 
it yaS found that moving the radar ~ in el vation 
vould not cause the A~? to c ase j ing. (Sl:CRET) 

1. 0 tire control data could hav be n d liv red by the 
radar at any tilre during j Iring operations because 
the radar opera re could not track tt tar~et. 

(SEGRlT) 

(2) Test Against Airborne Intercept RadartS: 

(a) '!he U4-? tr&rull1'i tter was not operated in the air against 
an AI radar due to malfunctions. On one mission the 
tr&rulllli tter IT alfunctioned but the receiver continued to 
operate; tharafore, Salle infoI1llation yaS obtained frail 
the receiver alona. It \1&8 found that the receiver walld 
io1 tiate and maintain a lock-on on the F-86D AI radar 
when the AI radar vas locked-on the ALQ-?-equip d air­
craft. Since the AI..Q-7 ante as were lIIounted in the bot:,... 
tea of the test aircraft, phasis \l8S plac d on d ter­
Irln1n, hov high abova the test aircraft an I radar vould 
be at the poInt· where the AI..Q-7 receiver could no longer 
maintain a lock-on. During the test, the l"-86D aircraft 
W&8 tlO\ln at azillluths of 135, ISO and 225 degr ... vi th 
respect to the test aircraft., and at ranges of approxi­
lIate~ tiTe nautical miles. Altitude of the test air­
craft yaS Jl!aintained at 25,000 teet, and alt.i tude of the 
ri,hter vu varlad tr~ 20,000 to )0,000 feet vhile lTun­
taining uiJruth and rang location. At ach or a ui­
IIUth posi tiona, the AI.Q-? r ce1ver rained lock -on 
the AI radar eignal vbil tighter va8 belov 30,000 teet. 

IS 



SECRE 
Abov J,ooo f t, 
\lould not r a1 

(b) An F-86O AI radllr-equipp 5 us on the 
single ground test that \I s rfom This rcraft 

(c) 

contained a tunable ~agnetron \I os frequ-ncy \las var­
iabl. fram S750 to 9250 e acycl-s. This fig r vas 
parked on the canpass ros at r sdale AFB dir ctly fac-
ing a \later tower 'us d as raj ~ t rge ) 1 ca approxi-
lIlately It miles fran th reran Th A 7 as moun ed 
in the bac~ of a pickup truCK ch \las placed lrectly in 
11ne \lith the water tov-r and at a d stanc. of approxi­
~ately 2700 feet fram the aircraft C ~ d rable diffi­
culty \1&8 experienced in +uning the AI radar magnetron 
to a freq ency high enough for operation of the ALQ-7. 
'nIis \1&11 due to the fact that no indicat on of fr qu ney 
was available at the aircraft It s found that very 
11 ttle jlillming ap eared on t e rad r scope ..mile the ra­
dar \laS in the search lI10de or while pointed in sane di­
rection other than tovard the ALQ-7 Wh- the rad r \las 
locked-on the \later tover and th ALQ-7 \la ra~itting, 
j 8IIIIling appeared in tte jizzle and at II rang s. Jam-
ming \las severe enough to ca~e th- ra ar break-l ck 
periodically. (S!:CRET) 

The ata obtair.ed on these t sts not adequat. fOT 
evaluating perfonr:ance of the ALQ-7 'uipnent agairust 
airborne intercept ra ars. ( CL) 

() Airborne Tests Against K-4A Barb/Nav Sys Located i the 
ALQ-7-~uipped Aircraft. 'lhese testa er not rfomed s 
parately, but in conjunction \lith oth-r testa Infonration 
\las collected on four missions 1n +he fo~ of standard 0-15 
cmera pictures of the radar sco uring nom 1 na gational 
procedures. On all tests it \las impossible to istinguish 
radar targets through the jL'TIl'ing strob th selves; however. 
targets appearing in other sco ar as \I re not aff c d 
Teat results by ission are &S follO\ll!: (SECRET) 

(a) Mission 5 o.c_ber 1955. Th ALO-7 
th APS-2) radar sca hundre and lev s 
of 0-15 film vere exposed upon which he j ng activit 
appeared. Ja:rll'ing coverage of 360 egrees of the IIcope 
appear d on l8~ of these pictures. This j ming cover­
age vas fairly unifot1l\ over the entire cope. On 8~ of 
the pictur • the ja:rming ap~eared t n 90 and 270 d 
gr.es on the scope (\lhile the ra ar ante vas directed 
toward the rear of th aircraft). with occasional j i 
strobes ap '!&ri r. in th- forvard rants. (S!'.CRET) 
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(a) Testa Against K-4A P dar 

!. Although aev ral of th se sts v r sche , 0 ly 
th 9 HArC ission vas flow. Th ALQ-7 lock 
and j ed the rad r fr u nay IS v ral til: IS for 
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(5) 

~. 

(b) Tests A e.inst 1.-5 

~. The only t st d&ta av 
target aircraft c plIo • 
provide j~ing to the r 
1 inating the A~7- u1 

ared only in th jizzl 
arget blip could not 

Ca) K-4A Bomb/ av Syst T sts. 

1. Purpose ot the tiret ground 
-bomb/nay syst as to 
APS-23 r ar by th A 

18 

SEeR 

Fir C tr 1 Sys< 
SEC ET 

th 
the 
th 

d 

r 



~. 

J. 

SEC 
ground. 0-15 P 
during all ad a 
th t under th various 
ach case including e 

cui ts. th j a;r.ml ng vi .. 
propria scion of th r 
eliminating the no .1 ra 
(SECRET) 

A test \las alao run to d~ter.r1ne if any i c. 
to the ~4A BaIlb/ av radar \la ca~ by n 
radiation from the AI.Q-7. 1 durlllY load vas irult 1 
led on the AI.Q-7 for this test. It \las f Wld tha 
no interference to t.h l' ar vas .. nco.1O· r d 
the A.I.Q-7 \las opera d under th s c OOi t1 ons. 

(c mD) 

(b) Ground T.et.e AgalIU1t ..... 5 Fir Contro Sys r. 

1· nus test vas perfollted to d ter.rine holo' clo • to 
the frequency of the 1-5 syst r dar th AI.Q-7 1o'OU.ld 
be vhen interfer nee to the r dar vas ncounter d. 
A '1'S-622U signal generator was us j to provide .. 
Signal input to the AI.Q-7. Both the ra a1' .U.Q-
7 signal. \lere observ on a '1'S-148t1P s otrlZll Y_ 
zero It \IU found that the A!4-7 vould provid j 
108 on the radar scope wten the enter f q eooy 
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SECRE 

'lA sn S 

Fr eney 7500 to 11000 eg_ey 

1.0\1 
b. High SCRE 

2. Pulse \lidtb election: o ~O ieros c nde. sr:-

3. Pulse re ti ion frequency: .oc to ule !! .~ e e d. SE • 

Duration: (j tng i:n~) : (S! !'tET 

a. :3 o 21 eeeonds on each sign 
b. Spot - continOWl as long ae eigJl 

5. Sequence: (aaxilln.m t e before r~turn to !irt 1, fo us IJ1t 
duration tim eontrol). (SEC'U: 

a. 10 to 90 e .. :o s. 

6. Po r outpu : Over 25 tte. 

7. Po r requir.ea.t.a: ECP.ET 

a. 3 phase, 208 vol e, eps 2500V 
b. • J phase, 208 volta. 380 to 1000 eps 5000 A 
c. DC, 28 vol to 50 10atte 

8. Weight: c:c.pollents 280 Ibs p1Uf1 100 of COD eti ca ... and ve 
guide. (SEC~) 

9. Caaponents: (COIfIl'ID) 

a. Control Indicattr OtU-163 ~AIJ:}.7 
b. !teed ver Ana1~er R( -652) AIJ:}.7 
c. TranlSlllit er T(XA-546)/AIJ:}.7 
d. POwer Supply (10\1 volt PP(IA-128J)/ALQ-7 
e. POver Supply (high vol PP(IA-l282)/ALQ-7 
f. IJ.quid-Coo1er HD(IA-220)/ALQ-7 
g. ADtennas A (IA-5 3) AT(IA-5 T( -585 I 7 

10. Output: olse modula d, 12 cs \lide. (s!c~T) 

11. Look 1bru: lbre alcro!!econd look hru at a randca r ~ Wich aver~ 5 

one every 40 .ieroseconde. (S!:AL) 

Appendix 1, 1 
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'I 

~i uni- 1 s 
~."- l. in } s 

'!. R - o:f, 
b . ... ~,. a - or 
c. 

d. p-~S~ -
e. 

CP:': 

f'. .. 
iv 

e. 

EC ET 

7':.-16'4 III -7 

s .i· , ,_, 4 i hes Yid , 

Hio . d provid 5 

, c ed 5 ~ or of f eque~eles or the fu1 and. 
on of pre-s • Juration ar.d uequ nce jar time 

J in". 
- set? i ani FR.!!' or acee. tanee of all pr,[ and 

or- anua::' centrol of t r ansrltter 

signal causing 

ndicate t e follmring: (SECRET) 

tunin to or locked on 

and output i modulated. 

!ppe Ix , F 2 
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SECRET 

'!'lois uni+ ""s1 hs 2 
~J/4 in~he hi~h. 

R(XA-65.2) PJ..tJ.-7 

ounted 0 ~ half rack an is 
.2 inch 5 deep. CO I ) 

n tl e fron pan for rround 

ru.· - its ttlnes to sect t freau ney band to search 
an ja;. 

P'L..; ..r:IDTl - it it s t in"5 to s lect pl.L.se idths to be accepted 
by the recei v r. 

c. r_" - ·i~i set·ings tn se ect the DUlse repeti+1on frequen~ 
~o be neceptec y t e receiver. 

d. ~ - So"ec ior. of t~e in sBconds until receiver returns to 
first s1r>nal ja.-o1. 

e. - S" lection of ti: e in seconds that tr~.i tter jBrul any 
o e signal frequen~. 

,. ollo-nnr- su~s" blies a; e p the receiver Slla.!.yz r. (SECRET 

a. Local sci' tor 
b. 'Q"ceiver:" 
c. 'Ii eo • p'1 ier 
d. Pu se "i'lth discr!- i'1ator 
e. Pulse r pe ition requency discr! inator 
f. IF strip - er of re trans~itt r loop. 

10 . throup-h rate en rator. 
h. Serve contro as:l('~ 1y (co. taini - orv a: and.1Jna e rej ct cireu1t). 
1. Prof,ra.-min'" u."li t (containil!'" lost tar t tirer. C'..t det ctor, and jam 

an1 sequenc l..~ln~ c ~cuits. 

ppe 1% A, 
e24 
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5 CRET 

FO~TR 5LT~LY pp(x -12 3)/AL~-7 

1. This po.er eupp y 19hs ~l pound •• I occupies one full rack space. 
19 7t inches hl&h, 10 ir.chee wide, and 19 inches deep. (CONFID) 

2. This ~1 contains the lcw vclts£e power 6upply for the syste~ plus the 
power and associated control relay~ ann the stepping ewitch control 
cl~cuit for the res of the ~ystem. This power .upply aleo serves ae a 
junction box and has s~veral es e points for the eystem. (CONFIO) 

J . The fo110.ine vol a es are supplied by 'his unit: (co. rID) 

8.. 

b. 
c. 

E pl~s a 150 volts, fOO p~ r~gula ad 0 251. 
B minus B minus 105 volts, 100 HA regulated 0 25%. 
Local Cscillato~ v 1 agp., 1780 volts a 20 ~~. This supply 
in a ~ea1ed un! u~in[ Corn in Silicone 011 (DC-200) as 
It con ains he transforn r as well 8S .e rectifier tubes. 
3" x 3-3/en x 4-3/L". 

A~ ndlx A, P (e ~ 

PairS 2 

SECRET 

is contained 
ineulation. 
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f::'.o'EP SLf .. Y P AL -7 

1. Th1! un1 ei(he 
14 inc es det-p. 

1a F? inc at I" h, 12 Inches ... 1d'!!, ani 

2. Th1~ 15 te h1t.h vol a!e !ur~ly 
1 is capabl- of produc1~ 1, 

J. 

Apr n 1x 

SECRET 

Kly< rone. 
) 



SECRE 

1. Th~ liq\lici cooler d@'. s r pounds. It is a full rack unit ni incb~!' 
hilh, 11 Inche~ .i~e, and ]q inch s deep. (UNCL) 

2. 1he liq !d coo]e~ i rrovl. 1 hieb is lenerated by 
he kljf+ron6. The liqui1 cool r is ccmpo~e c~ tear ype pump vhleh 
~s 0 or driven, a honeycore ra.1. or • d ra , a liquid hea ~r and he 
nec S!iary plum int ami v. v~s. l O.,F 1 

3. In opera. ion, the pu:r.:; c ircul .. ter Ikn e hy ~n .. tlycol and 'ater mixture 
throuth Otll lYl!tron~ IIni hrot:th n .. radia or. hen the temperature 
reaches 8J ne€Teee C. h" ra1ill or f 1s "nerli2ed and continues to opera e 
until he em~ra ure rops 0 6C d rree C. Tr.e hea r and radiator b1Fa• s 
valves allow for ~ub 2 .. ro opera lcn ~hen r" kly rons do not supply eno~h 
t.ea. ([NeL) 

p ~nd17 A. P~l. 7 

a,... 28 
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1. Antennas for the Al/AI::t-7 syaU!rn. Frcm 
left to right. (CO WID) 

a. AT(U-583)/AU(-7 Hig. Band. 
b. Ar(XA-585)/ALQ-7 Receiv r. 
c. AT(XA-584)/~7 Low Band. 

2. The antennas are adjustable for clock-wise 
or counterclocK-wise polarization. (CO~ID) 

SECRET 
ndix A. 

20 
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'1ev of the anten.'la 1. stalls 1<:)DS on P-47E 53-4259 

Side vie~ of the actenna installation on ~ 7E 53-4259 
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APPUDII B 

DKTAlLED KISSIO I ~O~ 10K 

the infonratioD on the Io' ... 3J lIli sions in thi. appendix consiste of the 
376DCTT observer's log which ",ae taken free tape record nge which ere a 
i. the M-JJ radar van while the 1l'18eion waJI ill progresa. The track overl.,.. 
"'ere COlYtrocted free ~ polar ch rtB ade at the Gel radar (TPS-3) .ita at 
1e1in UB, na. The picture. are represe tative of the ja:rll!lng COUJlter d. 
Whenever poSSible, they ",ere taken in aequ ce frOll the exposed 35 Itl!I film. 
InfonratloB on the interference ~iesions included the airborne obeerv r's logs 
aDd pioturee of the '-4.1 oo.b/nav .:ratell! scope. (COUID) 

The in o!'lratiOll ia ceebined by lIIi .ion date. ltesult.a of the ground int T­

ferenca teste ar included in this appendix in order 0 lI!ake cornpar1eOD of air­
borne aad groUlld interference easier. ( CL) 

1. 

1222.-1232 
1232 
1234--1236 
1237 
12)S..1248 
1248 
1252.-1255 
1255 
1256 

125~125S 
12~t 

1259 
1259-3/4 
lJOO! 

1301 

1301~· 
1302 

1303 
1303t 

130Ji 

1304-3/4 

Mia.iell, 22 Jov_ber 1955, Observer's Lo • 

Aircraft inbolUld on ltwl 1. Jo target. 
ftua 1 ccepleted. Target never picked up. 
Loued OD wrong aircraft. 
Looked oa another target. Wrong aircr.It. 
Aircraft outbound on un 2. 10 targ t. 
Kua 2 oaapleted. Target never picked up 
Aircraft inbound Oil I'tw! J. No target. 
Target picked up. Aided range tracldnc bein, used. 
AI.Q-7 operator reporta receiver lock d-on. Asked him to turn j 
-illc tran_ltter OD. 

Trackiac target in full autcaaUc. 10 J ing HeD. 
Seee interfereltee ap~riDC on A-acopea. PreeUllled to be frc:a J.LQ-7. 
J ... inc only 1/8 to t inch hieh &ad periodic in nature. Target pip 
plainly viaible at all t~e8. 
Target loat, but not due to j_in«. 
Picked up target again. J&.TJaing looks seas before. 
J_ing stlll periodic but no", stronger. Appear. to be about 
height. of target plp. 
'ftaiaed freq ncy of radar to about axim~ (9600 .c). J log im­
mediately ace in strong and aolid, caWling loss of target. J i08 
u h1eh u ma.1D ,. rators caoplete1y fled. Ro tar eta 
'lieibl •• 
lUrned AIJ:r7 tr&na!1tter off until target r equir by r are 
AI4-7 tr itter turned on. J .io« edi tely ce.uaed 1088 ot 
tar,et. ing high .. ataiD bang. T ,et oot se 
J 1Dg disappeared. Operators trying to p1CJC up rget again. 
J .i/lC t.ck again. Keeps operators trGa locking-o. Wh n j ing 
appeers, target blip 1. leet.. 
Tarpt piclced up again. J lDing DO'" high as target blip but not 
as high - I[ain~. It&dar lost target ediata17. 
JClDing disappeared. Hal1'unction in AJ4-7. Targ t traclc later 
but AJ4-7 vou.l.d not work du to al1'unc 10n. (SECRET) 
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\.lS ,5 

• r ff. 

r. 
1 55 V ry s rong j ing a peiir TOir bli 

cannot be Be n llirough j81 lng. 
125 Still hwve j ing. Tar ~t still st. 
1257 J ing disap ared. Targ t still lost d f ~un 1. 
I 59-130~ AJf.r7 t ansritter turned off. Targe st 11 lost. 
1)D~3/4 Targ .. t pic ed u. Auto track ng. ..'ill urn A' r n in 

one minute. Start of !tun 2. 
lJ06t ~er. strong j ing. Target lost ~edi ely. 
l)07t J ing disa peare. Targ .. t etill lost. 
1307~1314 Target pic~ed up a 1 tr ck in a to vith n j i~g A 7 was 

locKed-on APS-23 in aircraf. End of ".un 2. 
1314-1324 Aircraft kin turn c iog i. ot raCK by r ar ALQ-7 

t llllii ttar oft. 
325 Target picked up. Auto track. ill turn on 7 tr mti ter. 

to rt of ~un 3. 
13 ~3/4 Very strong JaalDing. Target lost iJIIIr1 dia e1 Ja; ing then d1 

appeared. Target still lost. 
1326-3/4 Target reacquired.. Ho j lng lIeen. 
1328 A.LQ-7 tran_itter turned ofr. lnd of Itun 3. 
1329-1334 Targ t lOllt. Aircraft in turn. 
1334i Target reacquired. Auto track. ~7 off. S rt of It 4. 
13}6 Tracking t.arget. Auto track. ~ 7 atill off. 
13J7! Trac!dng target. ALQ-7 being turned on. 
IJ3B-13J9t Very str ng j ing. g t lost. 
1339-3/4 J~7~ing d1.appe ed. Trying to lock-o rget. 
13~1342 Target tracked. 10 j ing. Targ~t flear IlXiD! ran e. End of 

!tun 4. 
1342-1400 Targ t not raC.i(ec. 
11.01-1403 V 1'7 strong j Ing. Tar et lost during j~ ing. of 
14O~1407 nevati operator baa no", Ie reed nays n of ca 81ng ALQ-7 

1 ... ra ir. He movell off quickly ia I vatio about 100 mlll! 
j ing dieappe rs. He thea r cquir~ target ill odia 1y and 
tracks target for about 10 seconds with no J ins. At inatant 
j ing reapp~., proc.all ls repeatad. U r sult, target i 
tracked about 80S of tilte ",illi ne j lng. Aided r g. tracldn, • 

Tar,et tracil:ed 100" of 

Ap lIdix B, Pac. :3 
Page 33 
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1419t 
1422 
1422-1.432 

1433 

1435 

1436-1443 
l444-1451 

1518 

1~1~1531 

1~32 1544 

1545 

en. 
urn 

•• ar t 
to track a1r-

tura traIl 1 t r 

ll.Q. 7 tranar 1 t r 101111 n w 

on I':un 9. ::It 
to trac:k rg 

7 off I':eady 

6. 

Tar et 

ra:i.r. 
J -

for 

ing in. ~ot traCKed b.Y rad r. st rt 

ALQ-7 turned a • 7 w ntt lac: -e radar 

!nd of 15:110n. 

• 4 

c 
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Jl JON 
ff7 00101 fI.ISC'IO.l C; DEC 

CK :HART 
PROJ CT 38 
RUNS 3. 'I 





fi. 
1 .... 
'M 
I 
',?' 
)"0 

II> 

3 ... 30· 
?:lao 

MISSION 5 DEC 55 
TRACK CHART 
PROJECT JS 
RlJ1IS 7 A 8 





3. Mi:s on, er tor1e to • 

816-0820 Air raft c ing 1n on Itun 1. ot pic up. No j 
n. Ji'requency of rad r near .ax1m1.l!l (9600 lIC). 

• AI..Q-7 

0820i 
082 

Targ~t s. n. Trying to loolC-4In. J ing. 
Tare t being tracked in aided-rang. Gsttinc fluhe or jill' ing 1 _ 
di atine ALQ-7 tran 1 tter sSing through radar fr Wlncy. J Ill! 
do s not aff~ct trac~nc. 

0822-0832 !.owning and raid.., freqUAlocy of radar. 110 j log at all. Tar-
get tracked vi th eaH. End f!\un 1. 

o ,32.-0833 
0834 
OS.34;'" 
0335-)/4 

J ing present. Ufectivene .. not recorded. 
A1rcran in turn. • j il'l«. Target being tracked. 
Very strong j __ ing. Target 10tit. Target blip not SMn i j 1~. 
Elevati_ operator trying to use "syst.. lea.rned on .il5s10n of 5 
o.o.ber. 51st. does oot work. J lng doss not etop \lith laree 
chsnges in elevation angle. 

o J6 J.rlliog di .. ppeared. Target :stili 10151;. Start of Itun 2. 
08J6+..o843 Operators using syst. .ew and it 18 \lorkinc. ~ till. tar, t is 

0843 
08 )-Q847 
08.48-
0852-3/4 

being tracked is wh.n ther is no j ing. Operators altS1JD~ they 
cannet ... tarcet through j_ing. 
Tareet tracked to aax!a\lll range of radar. I.nd ot ltun 2. 
Aircraft in turn. Ta get not tracked. lie J ing. Start of !tun .3. 
Target picked up aDd tracked part tilr. vi th lI.e j .log througb u .. 
of SYIlt.. J lIIiag a pears to be In!'erior to what 1 t was on pr .. 
vioua rune. Operators stili ase\.ll'e, hO\lever, that target cannot be 
tracked throu«h jllrlllinc. 

5.3-0 5;t 51_tea net heinl Wlecl DeV. ftadar frequency heing changed. Cause 
j _in« to disappear until frequency change is OTar. Operators can 
keep .l.LQ-7 lost .,ost of t1lr.e by merely changing frequency. lad of 
!tun 3. 

0855-)/4- Operators have nov diacovered they can track target through ja. ing 
o 57 full aut.. Very _all target blip appears oa top of j ing 

0857 
o S8 

perlodi 17 but ia very bard to see. 
Tareet loat .caSlltarily. Short nuhes of J aing seen. 
Tar,et r_oquired. Auto track. J aing fiash.s stili being aeen. 
Start of ftWl 4. 

08 ~S !'tadar frequency lowered. Steady j aill8 ap ared. Aut tracidll8. 
J in, ap are about to 3/4 u higb as aiD C. arcet blip 

O9OS 
0906 

oot aeen throUCh j ine I'> t of tire. J .int signal atrength 
a • to. be 1 ... tb on pr vious nul • 

Cbaac DC radar frequency. J-lnc nuhea appear again. 
t-recl radar trequency continuous J ainc now. Target tracked 
tbroucb j inc· 

07-<>918 Out ot r ar ran,e. IDd et !'tun 4. 
091 ~ Start or ~un S. J ring present. 

Aircraft ailing turn. 

1 

9 Targ t re&:lq d. .ual track. J 
sort tl ahee. 

Trying ~ get OIl t.rget. 
ill8 ap aring riodlc 

'.aiaed radar freq DC7. J .ina no continuous. Trac:ld.ng throuch 
J inc 1n ded raage trackin,. 



092~J9 

093 range. 
( ppr~ately 90%) 

When f't- u ncy 

51 t of radar Ie. J ing present fraa t~e to tme whe radar 
i8 pointed in direction of rcraft. Start of ~ 7. 

095B- 010 Same c ndi tiona.. at 09J9:t-0951. Also noted that ALQ-? will 
ot lock-en rad r frequency and jill! continuously when r ar fr..-

quency i5 at full . UI. lad of 7. 
1010 1021 Out of r dar range. Ja. .. ing appearIng fr tirre to tirre. Start 

of !'tun 8. 
1022 10)8 S coOOi tiOllI as at 09J9f..09S1. Alllo no d d raDKa 1. 

10JBi-­
lO42t 
104)-1055 

t ways accurate. Since target blip ill no n full time, 
proper range rate 1a bard • ntain d b ve noted that r a 
noteh net on tar et at all tilllea but often 0 y near tareet. 
l"requency chang •• till cau ... AI/:t-7 to cease j ing. IDd of 
Itwl 8. 
Out of rad r range. Start of 9. 

a COooitiuDS .. at 0939f..0951. Again neted that rad r r 
only approXllfately correct. At full axi.JrI\III frequency of radar, 
j ng not continuou. but h.ve riodic flashel! of j in,. 
End of !tun 9. 

l055t-llDl Out ef radar ra.nge. ja. iLl scen. Star ot!tun 10. 
1101j-1l15 e j ing condition as usual in that j iog could be 

trae through in aid~ rue. At loog r .. it bec e v TT 
difficult for ,. 0 ratar to k p r g correct. Ch line 
fr ne," cauael AI/:t-7 to c e j ing. J iog return. 
fr uancy ch 1s cv r. End of un 10. of is ien. 

(SECRET) 
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s T 

• s~1on. 5 J ary, Oper r's Log. 

0800 Target picked up. ftun 1 already over. 
':>300-0804 T rget turning for Ibm 2. J J[ling present but a raton 

tracdng target through it in aided range. 
0804-0811 p~ 2. Operators using systerr of trac~ing target with. j .. _ 

inc. nevatio. operators IlOV~ radar off, then haole 011 tarcet 
caudnc ALQ-7 to cease J_lng. About 10 seconds later j_1n, 
.p ared aDd procees was repe ted. Sya Dot neces ry as ra­
dar can track tareet throucb J mingo Ebd of Run 2. 

O8ll-0819 T.rget not track~. Tarret turning for Ibm 3. 
OSlyt..o821 Start of !tun 3. 10 j-.ing. ALQ-7 off. Aided raDIe. 
0821-0823 Operator. experimenting with MGC aDd AGC. With.lGC they can 

0823 

oa2~ 
0324~ 

24 3/4 

track through jllrlling. WIth HGC jm.inc looks entIrely dille­
rent. Lo .. tareet in MGC. 
AGC heinc \Wed. S1Ster be1ng used. Operators confident nOli 

w1 th experience. 
While tracldng target, radar frequency being changed. A ?, 

f previously locked-on, reraina locked-on and operators lose 
target. If ALQ-7 not previously locked-on, it locks-on in a 
fe .. tecoDda and cannot be kept lost by continuously changing 
fr_ uency. 
JErllling very strong (about height of roain bang). Aircraft at 
short range. 

0325 Aircraft lost. RO target. No j mingo 
0826-0828/3/4 r .. reet tracked. .lided ranee. J...,lnc magnitude lower Dew. 

Chancing trequency of radar now but cannot lell8 AI.Q-7. Alao 
neta that ranee uaually sClllewhat in error when S1St. is used 
to lose 114-7. !tance operator baa great difficulty keeping 
it correct. IDd Run ). 

0828-3/4- Tarest turnlnc ter Ibm 4. rarget racked. Aided ranee. C~ 
0832t tluu.ua but weak J-l.q (t beipt of .a1n baDe). Ptance opera­

tor cu kHp OD o~ approxUlate range as he 1a having diffl­
oultT seeIng tareet blip. 

0832-3/4- Ibm 4. rareet tracked. Aided ranee. J .inc 1/3 to 1/2 
0841-3/4 he1,ht ot main banco !'!ange data questionable. !tange 1a 

checked for accurac,. by stopping J inc (_ovlng off target in 
elevation). Tar,et blip then shows up plain aDd 18 usual17 1n­
accurate (up to 250 Tard. orr). Most at trouble believed to be 
operators fault. s,a~ works as usual al10111ng track1ne of 
aircraft without J •• ing about 8O~ of tlJre. End of 4. 

8:'2-085,* Tareet turninc for ftun 5. 10 target. ftc jelrllng. 
0850-3/4- !'tun 5. Tar,et tracked. Aided range. STat. being used due to 
0854 1nab1l1t;y of ranee operator to keep on tarcet throuch Jllr'llinc. 

Roted that other personnel could see target through j_ing much 
bettar than ranee operator. Fatigue.81 be factor h reo End 
or ftua 5. (SECRET) 
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0854i-0857 
0857-0901 

0901-0902 

090*-0908 
0908!--0920 

091.11-0949 
0949-095Jt 

095 0955 

095~lOOl 

1001-1010 

1010-1020 

1020 

Targe 1 st. 0 J log . 
Targ t tr eked. Ai ed ra.ng. J log 1/1 heicht of ai 

g. Still getting inferior range tracking. 
Chang rang- operator. lev 0 rator doing lIIuch better. Tar­
get tracieed. Aided ranee. Tracking through cOlltiauous j __ 
mingo 
Tarcet lost. Out of range. '0 j ... inl. 
!bln 6. Targ-t tracked. Aided range. Continuous j Ing 1/3 
height of lTain bang. Optics show azllluth and elevatian errora 
of about plUl1-1rinus 1 mil. At shorter ranges range operator 
tracked very accurately. At 10ncer ranges error ltRY occasio all,. 
go tel plul!l-lllinus 100 yard.. System used occadonall,. te check 
range. lad of ftun 6. 
Target l •• t. Out of ranee. 10 J lIing. Turning ror ftun 7. 
I'tu.n 7. Target tracked. Aided range. Syste used at tillles dur­
in« run. P'requonc1 or radar changed at tiJlles; however, ~7 
tracJced chance eatiafactoril,.. .\t long ranges jllT.ing i-l/J 
height of .ain baDe (veale). Ja.~lrling lIIuch stronger at close 
rangos and s,.-ter does not vork,or chancing radar elevation 
anglo does Dot lose ~7. ftange operator has increasinl dif­
ficult,. traeldng throUCh j_ing vith increasing range due to 
decreasing sizo of target return. 
Target lost. Out of range. 10 j lIing. Turning for !'tun 8. 
ltun 8. farret tracked. Aided ran,e. Jcrming 1/3 height f 
main bang. Rango operator having difficult,. ata,.1ng .DctI,- on 
tarret at llie. and car plailUl of mechanical troublo vi th hand 
wheel. System being used at times but not necessary. 
Target tracked, full autaratic tracking. Targot shove up fine 
through J_ing. 
Target tracJced. Aided rango. JGlllling t height of lllain bur 
(weak). ~ster used at thea for variety but not necoss8r7. 
Tarret lost. Out of range. lad of !tun 8. 10 J ing. Turn-
lag for ftua 9. 
!tun 9. !arret tracked. Aided range. J.-JDing still weale. Sra­
te. ba1nl used trCllll t.1llle to tillie. Optics shov excollent azl­
Iruth and elevation tracldnc. Tried changing frequellcy ot radar 
to lose AI.Q-7. AI.Q-7 tracks frquency chang. satisfactoril,.. 
Zad ot ftun 9. 
Target lest. Out of range. End t ission. (SECRET) 
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ssion, 6 ch 1956, ratar's LQg. 

ng signal. only jar ing. Bas. 
defined at 1 on A-soo ~s. ~itud~ of j i 

pward dir ction fr ba~e line is weak (bgrely above gr 8 ), 
agni ude of jU"lling downward fra: b&s line is ~ueh 

greater. Since tar,et is not visible, operators have 0 indicati 
of aircraft's poaitien. 3_ cuera taking picturotl of A-tleope. 
J inc d1eappeared. hri&r not llhlllinatiIll aircraft. Alrere t 
close oTerhead. '0 j .in" no tar,et. ~~r atill not i 1 inating aircraft. 

a j ing, no tarcet. Kadar atill not il1u.inating rcraft. 
~sked oa Control (FFS-3) tor aircratt poaition. Still no j 
wi», operation aa radar is not ill~inatin, aircraft. 
Located aircratt on S-band acquisition radar PPI acope. X-band 
trackin, radar alew d to approxiuate range aDd azt.uth of tar,et. 
J iIll atarted ediatel,.. Tar,et not aeen at all due t j inc 
interference. 
J in, appearinc .ow onl,y part of the tue due to eleva tiOD opera­
tor .0viIll quickly off tar,et in elevation in or er to wak. AI4-7 
go into search phase. nevatl.n operator quiCKly reacquire. tar,.t 
and radar track. tar,.t with DO j inc tor abeut 7 to 10 seconda. 
JamJllinc thon reappears. Tareet cannot be lIeen in range notch during 
j_inc opera iona. J inc mapitudo upward Is lIIIlall, do\,uward 1a 
lIIuch lar,er. Bas. line .ot aharpl,. defined. 

conditionll all 1134. 
Startine ftwa 2. J inc pre.e.t. Operatortl are now IIBeln, tare t 
throuch j-.ing. J ine wapitud. upward ia .till weak. Eas. 
lin. i. aeparated a. that ther. ia a clear apace free of j inc 
between l.wer baa. li.e and ja.linc abov.. Azt.uth and elevatio. 
operators in autaratic operation and rane. operator in aided ra.qe. 
~ity ot data questionable u target not aeon continuousl,. throu«h 
j • 1ne and when s •• n itl not always at correct ran,e. 
Ja:r .. ine still preaent. Tar,et lClst in jllllll:ing. ilevatioll oper tor 
canaot make ALQ-7 Co into _ arch phas. by Irovine oft target in el 
vati.n aine. aircratt is clos. to radar and is continuousl,. ill i-

ted. 
J ine diaappear.d.. Aircraft c pletel,. lest by r r. 
~t1ll loat. I.1rcratt apparentl,. pasainc overhead. 
Aircraft _till lost. 0 tar et, •• J inc. 
Located tar,et on acquiai tien radar PPI. Tryin, to ,et t ok r ar 
011 1 t. 
J lIiIll present. Looka a 0 betore. Tar,~t he1n, aeeD period1-
call,. in 500-,.d DCltch. 'rar,et iug foll.wei in aided r e. 
rracldnc data very poor as ta.rcet .ove clr. aDd torth throUChout 
500-yd notch wi thaut op<"rator beiog able to Ie ep tartet in ceo r • 

• conditio .... at 1144. n .. aUon 0 rator in cau.ain Al.Q-7 
to e in .earch pIaa. by wovine ott tare t. then re cqulrl 
~.. r a • d.la,. atter r uirl tor j 1 

J. 2B 



nt. 

n d. 

Ii et n 10 

j of test. 

ae 0 thr hit. Tit 

(SEC?ET 



SECRET 



3 3 
f!fl DC • 

j Crestviev 
Radio 

TRACK CHAP'" 
6 'A .. 
T ~RCH 19:6 

PROJEC 



lilO 

lll1 
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1112 
111~ 

1113 
1115 
111~ 

lilt>-
112.4 
li~ 
1204 
1205 
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Hisllion, 9 March 1956, Observer's Loe. 

OD Control (FPS-J) vas c led to find present po.ition .f 
aircraft. 110 j8lmdnc, DO tAreet. 
Jillming present. Did Dot see tAreet prior to stArt of je:rinc. 
Macnitude and intensity of jllllBling 1s hleb. Bu. line ccapletel1 
obU terated on A--scopes vi th jllnling going both directions fr 
wher. base 11n. .hould be. No chance at all of se.ine a tare t 
throuch the J_1ng. 
JIIIII:ing disappeared. Target has not yet be.n seen. 
l'Io J_ing, 110 target. 
JIIII' .. ing present again. Tareet n.t aeen. J'ITII1nc is very stronc. 
Bas. line gon.. Janniag going both direction , up and dow. 10 
chance of seeing target through jar_inc. nevatio. operator t17-
inl to cause ALQ-7 to start searebing by chancing elevation of 
radar, but cannot caUSe AI.Q-7 to stop jR~ing by this Ir.etnod. 
Operators have 110 idea of position of tarcet. J~lIl pictures 
iDg ta.ken. 
JIIIDing disappeared. l'Io t rget. 
l'fo 3._inc, no tareet. 
Gettll1C j ing frOl/l time to tiJu. Looks sell before. Tare t 
nev.r se.l1. 
I' J_ing, n. target. Operator in aircraft lIaYl' th t ALQ-7 bas 
lIIalfunctioned. 
Trawng aircraft in full autceatic 0 ratio.. 10 3_1nl. 
ALQ-7 lI!alfunctioneci. 
Ihd of tellt. (SECRET) 
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:>0-

R PHASE 
RDtARKS CONCER!'l1NG A~-7 

1 Phase A 0 X X Janmed for 10-15 sec at end of rw:., freq. of I. "'ru: 92OChc. Rcvr temporarily lock on s<!'ver t.1!r at 
a.fter that. iii thout staying on long eooug for 
:m tr to t.une to rcvr and j 

S- OFF X X Rcvr locKed 00 temporarily several tilr es. > not stay locked on long eooU8h for Xl tr to tur.e '0 

to rcvr '8 ----0 
~ 

A 1550 1552 OFF or I I Locked on and jfllllllled several tlJlles at freq. of 
.... 
l< 

:u 2 

~ B 1553 1555 ON OFF X X Locked on and jtmmed for three 10-sec periee III! .. 
A 1600 1602 OFF ON I I Locked on and jammed for a period of 1 sec. ~ J --tit m B 160) 1605 ON OFF I I Locked on and jammed for two 6 or 7 secone. n 

AJ 4 
m Rcvr tsrporarily locked on once but. did not -I B tay locked OD long enough for ;e tr to tune ~ 

to rcvr and 'e. A I I Rcvr tsr porar1ly loclced on sever times. Did ~ not 8tay locked on long enough for tr to tune III! 
to rcvr and .. 

5 a- B I I Locked on and j IIIIIr ed for 20-sec. at start of !ill "" 
A I I Rcvr did not lock on. 6 
B I X Revr tcporarll,. locked on tvice. Did not stay 

locked OIl long enoucb for _tr to time to rcvr 
and 

7 



R' PHAS 

;'l-:~'2 no =rlo. .. properly. 1 ("'sa. f 
Apparently not warmed up ye • A r"'run 

----ater B OFF 

A 1550 
01 f lce<,. ~ -;;irorar. c~ryi .. tJJ>-7 prior to .tar. of ph .... :0-

jlllmling started APG-32 lost target iJmr diately an lien into 't:I 
B 1553 

OFF Phase. Sweep or j iule baDd saturated vi th vertic&.:: j =::.nc 'i 
5. 

in corkscrew-like pattern. Target blip cCIl'plete y dieap rs ..... 
jB:I:llling • B,y pressing action switch on hand control (stopping 

l< 

search), jSllll'ing disappears. Target then reacquired. A!'ter JII 
ral seconds, jamming reappears and process is repeated~ if 

A 1600 1602 OFF 0: Sar.e as Run 2 Hlase A. 
IIQ .. 

3 
\..oJ 

B 1603 1605 ON OFF' ~ 

en 
A 1618 1620 OFF ON Target blip not seen. No jamring eVidenced. Aircraft be-

m 
l1eved to be out of antenna ttern of AFG- 2 n a--

AI 
XI m A 

Target blip not seen. No j log eVidenced. Aircraft be-.... 5 
lieved to be out of antenna ttern of AFG- 2. B 

l A 
Target blip not seen. 

Aircraft belie 
It 

6 
to be out of antenna B 

A 1642 1644 OFF ON Target blip not seen. '0 j8lllDlng eVidenced. Aircraft believed 7 
to be out of antenna ttem of APG- 2. B 1645 1648 01 OFF 

1 (Rerun A 1650 1653 OFF 0 u Run 2 Fhue A. of Fhue 
A) 



J 

~ 
1154 1179 Ver, 11 ttle to no interference. 

"0 

(I) '" m 5- 4 .... 
1100 1228 n~ ~ 

AJct~ 

m~~ s 
-f It 1229 1252 

VI 

6 

A 1642 l.644 OF? (W 
? 

B 1645 1648 OR OF? 1271 1308 ce. 

1 (~ ! 16SO 1653 0" OJ 
tun er 
HI e A 
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2.5 
6.5 

15.9 

• The !JUI1.'Ose of this test s to d term:ine he f r l:I tl: 
19n the center frequency of the jamming app ed. n:e A -7 v ope 

no lly th the victim signal being the output of a s1 'geneT tOr: 
":lena r. ra r nd ':'<" -l£RU "'pectMJ:1l na yzer vere used. (SECRET) 

C. r 

h. se c,f this test \0 utjjut of the 
AI '/ transrdtter. The pover output vas measured 1th a cu Ie ca oriJ:. t r. 
fo er 0 tput variatIon test vas protably due tCJ use of different Klyc rona. 
Three testsv re run on the dates illdicatoi. lhree test ver run th d eu 
IndICb.tEd. (SECRET) 

I.:! 
'I. .,8 
94~ 
9500 3VO 
9550 

3 ., -
50 ~,. 

970 )10 348 
9750 2fJJ 
9800 268 3 :3 32:: 
9850 2<! 
9900 .3'5 350 , 

1 
9950 315 

lC,OOO ;> 
10,100 
10, aJO 

J 



, 
10,500 
1 -, 
10,700 
10,800 1 

JAN 
328 
300 
::98 
28 
?€I) 

the accu ..... acy of tbe fr 
y n h ntro(:' lr.dicator. 

SECRET) 

98 
10000 
10, 00 
0, 

10,300 
10,450 
10 c;rO 
10; 700 
10,8SO 

~. ~ 1"rt: is test Ioi' s perfomed de· n:un 
tenl8.tors and control circ its vere OI rating vi hin h ir 
enects or loading thr a1 tanataa with the AI -7. The voltages 
wi th wo model 433 eston Vol tlnet rs. Ther .... as no ind ca :I 
frCQu ncy transients. The IQ-7 performed sat! arac r:11y -uri.· +h 
'llle foliowing test resulta were obtained. (CONFID) 

NO L 'D em ITIONS: 

c 

., 

IO\D CO I110N: Loaded .... ith A -7 - Eothtiternators an he lintJ. Th 
cnvj n 3 '1/ re checked vi th speed variations on both engines s loIe • 86 cyncbro. iud. 
R.attinga 4cre the sam and are as follovs: (SECRET) 

SE 

VOLTAGE 
119 
119! 
119 

4 



A 

A 'J -7 T IUS 1 SOOGEST D-!P VEl °TS 

The fo l()\ling major causes for Iil8.1flmctions during 
su1:cd t tfd together .... 1 th some recommend cd changcs 0 the 
represent a cure-a!l for syst malfunctions, bu it is 

or ontrib tine f ctor to the unrcliatl1ity f re 

this test proj ct ar 
equipnent. They do n t 
fel t tha t thee are the 
if, ~-7 syst • ( ECRET) 

t 

odate 

3. R.c ive~: 1he search track relay is so~t~ s trig ered by noise and 
bec se a!' improper width of the image gat ° If he iIta 0 gate j s too short, 
it doesn It reject all sil;-nals "'nicn appear l1l the iIra e band. TI-.is chamct r 
:1stic of the receiver allOYed he radar operators to dev 10" he "syst f 
trac jng xplaincd i~ this report. Future syd 0 shou d have a n iSA GC 
sYut ~ to control tha noise vut~ut of the receiver, and a wOder ~p.e ga 
Reviring in the vicinity of critical circuits .... ould reduce randoc r1'~ ring. 
It u.ieht also be advisable to use a oo.lenced cixer to increase s n ivi ty 
dynrur.ic range. (SECRET) 

4. Pol piscrimina ion: Uncertain rejection of pulses ",hici re \,Iidcr 
than the s tUng of the pulse widwh controls upper licit is ho result of dis­
torted pulses appearing at the PW discriminator. The pulses are distorted be­
cause i ey are recd ved at the edge of the IF 00nd pasa. 'Ibis condition can 
be rc:nedied by delaying the signal accept gate, ",hich vill assure that he 
signal is within the band before it is accepted. (S~) 

5. Poygr Circuit: A power relay (Relay F, Kla:l3, Allied Control -lHY_ 
12D) located in the pr1.!:lary circuit of the high voltage transforeer, ml­

cti ed several times. It as necessary to replace his relay ea h ti e 
i r.al.f'unct1 .ed. The reason for i s .failure may hav be du e ighly 

App ix D, 1 
~ 75 

SECRET 



ctive load present. It vas ra or 1 peres cont nuous. The relay 
vas fi lly repl c by a Cutler- er pover contactor built to de vith 
10 ds of this nature. It s rated at 25 _res continuous, vith sufficient 
surge ratlng to handle the sys overload condition. Since this contactor 
as uch larger than the r placed relay, it could not be Ifounted in the s e 

posi tion inside the low voltage power supply and was t.! erefore mounted on 
th~ front of the low voltage po·er supply. (UNCL) 

6. "'.cd A n ber of ma.lfunctions were encountered in ..mich the 
tubes of the gating an:i ina! stages of the odulator h d filed. Cause of 
the tube failures is unknOIolD. It is suggested th unit be re-design d to 
ch1eve greater reliability. (CONFID) 

7. LiiJuid Cooler Hoses: '!be liquid cooler hoses (MIL-H-55llA-8) S\lp­
plied vi th he equiprent, ruptured during the test progr8lll. Evidently thes 
hoses do not have the capacity required by this unit. (ill'CL) 

8. ~: Several sut>-lrin1ature plu.gs il.re sr.ployed as cor.:nectors for 
the plug-in sub-chassis. Scme of the plugs, vith a large nmher of pins, 

nd to fragl1i ty and are a potential lTain~nance probl It is suggested 
that a systea< using ei ther large plugs, or !! ore plugs Wl th feW' r pins per 
plug, adopted. ( eL) 

9. Interference: In order to pr vent the system fr locking on th 
navigation radar, the ALQ-7 should include a freq ncy reject control which 
is tied into the frequency indication circuit of th~ receiver. Setting the 
control to the frequency of the radar to protected would enable the re-
ceiver to tune past the radar frequency vi thout locking on tl'ie signal and 
jCllll (<: CRET) 

p ndlx D, 2 
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July 1 

SUBJECT: (Unc1) Fin 1 P.e r on Te t ProJ ct 'u:rb-r 39. "Flight Testing 
of QRC-:P.(t) 

TO: Can:r.and r in C l-f 
Strateg C Air Cann4nd 
Offutt Air Force S.se 
• braska 

1 Trar:s:r tted h r Io1ith s fln 1 r .. port on est ProJect um~r 39, 
th purpos of which 5 to d .. term ne J~ ng efr tlveness of the AN/ 
ALT 7 tr itter, modifled vi h QRC-18(t), g nst VHF voice earn:uni­
cations. (SECRET) 

:2 The tr an: tter, vh.. us d as a swept j er, found to be 
ineffective nst canrun!c.+':ions When used as a spot ja:nmer, the 
transmitter is cap ble of j ng a slngle channel, but this capability 
is dlfficult to r eallze bee_use of the poor setting-on accuracy of 
_vul_bIe ECM recelving syst~s (SECRET) 

1 Inel 
a/s 

~ ~ ~ f:. ----
/

sua't1 D. cEIRO! ~ .(/,f.4F 
Colonel, USAF 
Ccmrander 
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SYiOPSIS 

This test proj ct was conduct~d to eta~lne j ming effect~v nes 
of the AN/ALT-7 tr szritter, odified by the RC-18(t), against VHF VOlce 
cam:unications. (SECRET) 

Thirty-five sweep j lng and 19 spot ja:rllling runs were ttade n 
atte.~pt to j reception on an alrborne R77B/A.1~C-3 receiver frar Ii. 5~ 
watt VHF ground tranSllli tter. (S--...CRET) 

Sweep JaInIling, u.::ing frCJll one to three '/ALT-7 -ans:nitters modi-
fied with QRC-18(t), s not effective against VHF v~ice car.municatlons . 

(SECRET) 

Results of the spot jaiIillling runs indicate the I. :/ALT-7 ran i er 
is apparent:y capable of spot j ming canrunicaticns, but the possibility 
of doing so s Ilmlted ~ narroYn~SS of the c~~~ications ch.nnel. ~oarse 
tuning of the transnltter, and poor selectivity of ~vailable _eM receiv-rs 

(SECRET) 
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DESCRIPTIO • 

The T- 64/A T 7 J ming tr SIr 1 t ~r is l-s_gn~ QS airborne- Eel.! equ_ 
ent for ja:!a:l.ng ~l.e:ry s gr. 5 in e frequency range of 24 to 170 

cycles. Th .. trarSlritter rtay be used liS a spot Ja:r - r or y 
over a bandwidth ~ppro~a ely - 0 p~r-ent of th- center 
selectable rate between eight ~d 00 cycl-s per second. 
out t of Ule tr nSlr ... t er may umod 
noise or 'Wi e band noise, as des rd. nJ.1I'u:D power 

Effect veness t sts of th AY/ALT-7 h .. ve- shown that he tranSlti • r 
can used as a spot j .. l!er ag. os VHF COIliHUlicatioos but is ineffectJ.ve 
when used 5 a sweep j er. An ,off r ~as en !!'ad~ by .... ADe and the equip-
ent lI'anufacturer to 1lrprov- cClnrun1c t.ions j l.ng effectiveness of th 

A1;jALT-7 tT/ll1odificil.tio of the rans:r. t er . The :r.odification consists of 
narrowing he swept bandwidth inc easing the selectable swee p rate. 
The lI'odifi.. j er 1s esign .. d to sweep over a ndwi th of ooe, wo or 
four p-rce~t of tt,e cent~r frequency at a selectable rate fraro 36 to 2000 
cycles per econd. The tranSIt .ter modifica tion s accarplished by 1!'''&llS 

of a fi~\installa ion kit designat ~RC-13(t). Each kit consists of 
ttree sweep ts and a S"e p ?Qte control knob. (SECRET) 

'I'Elt'U "OLOOY 
Condi tions of j 

follo\/& 
lng r f rr .. o 1n tr~s r por are escr d 

Condi tioo 0 - • j ing 

Comi tieo 1 - All c n _ rece ved 'With only a 11 ttl 
nnOYIIDce. 

Condit 00 2 - C un ers pract c ly all 
word i8 block .. d 0 t. 

sllges but an ace onal 

Comi t.1 on 3 - Can understand word and phras es but no c 
nui ty ( good op- r tor c 0 copy • rep- ed 

3 
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ple te cont.1-
essag .. ). 



SECRET 
nd t 0 4 ng de by II 0 

Condl tion ing Jr. de. 

is 
ng signal in II giv n r~c-iv-r chlinn~ 
lind lS -xpressed 1n "Hi s Fer S-cond I 

Th GCl or gro s+ t 
~it r with II pow~r outrut 
t Mil. 

to 1s a s ard !lC-6/.0 VHF 
t..S into lin arni- ir-c ion 

The alrborne or f1gh ar r ee v-r s a s anoll:"d R- 7P/ARC-3 VHF re e.v 

Dis· ce frau the ground s tion for a rticular condition of j lng 
is th- stance of til- f1gh r from th. ground s atio. The sep.rat on s 

ce for p_rticul.r j~ing condition is the distance betwee the ber 
and the fighter at II kno~ d s ce fra: the gr d stat on. (CO 'FID) 

J~xing Is considered "eff-c ~ve" when II conei Ion four t-~ 
produced in the victim receiver. From II study of typical lnt rceptor 
tics and radars it has en IIrb! tr rily etenr lr~ thlit for ua e bolD r 
protection the j~er should hav a inimUT. c bility of producing c 
dition four or bet er for .. ~e·ar.tion of 25 Jr.l1 s lit distance of ~ 
miles. (SECRET) 

(lPmAT 0 rAt ASPE 1'$ 

LAOO".AT RY TES.S. 
One, two and four percent QRC-18(t) swe-p ~~its _~ e _ns ~l-d 1 pr 

duct10n lI'ooels of the T-461./A T-7 transmitter .00 ac Ii... " eep Vldths lrea 
sured. At a center freq ency of 142.38 ~-gacyc1es tIe cent ULdts 
gave an average sweep width of 7.5 megacycles, or 5.2 rcent of cent-r fre 
quency. The single tva ~ercen unit tested ave a sweep Wldth of 13.34 
lI'egacycles, or 9.4 ~ercent. The four rcent uni t~rt d gave _ sweep 
width of 19.04 egacycles, or 13.4 percent. (C ~ID) 

JQ.T Ing rate versus "Sw ep P.a~en dlal readir.g w 5 III-as 
transmitters odifiea with one }:~rcen units. Actu 
fered v ry ~dely fr th~ di 1 readings. 
ja:r ing ra e varied fr 2300 to 2500 hi ts per s.co ld, 
rticul~r et. On 1 four sets th sw ep otor s. 

of 600 or elov. (CO.1FID) 

e 

Further det. 15 of the ~boratory t .. sts 
contained in Appendix I of th 8 r~port. (U'CL) 

ethod of m'"aaure. ~ t ~re 

S C 



SEC ET 

Details of fIi~ht teste 
I of this repor. (tnlCL) 

It is cone Iud d 

1. When us~d QS 

vith the Q C-18( ) i6 

nd r'"sults b in Qr~ con - ned in A pend! 

CO 'CIUSIO 

th A "fur 7 r SlT,ltt r od f1 
ga nst VHF vo ce c uni tions. 

(SECRET) 

2. Th A /ALT-7 tr Slri t reused s a spot j er vi th 11 rrov 
noise lI'odulation is c. ble of spot j min ccmrunications, but the possi­
bility of accomplishing this is ~1ted by n rrovness of the comuun1cat1ons 
channel, coaree tuni~ of the transrltter, and poor sel~ct1vity of av 1-
able ECM receivers. (SECRET) 

J. Fr quency dnft of th AN/ALT-7, thoug g.:>od for a se of t.is 
type, 1s too great to allov i s us as a pr -se spot j er for VHF c 
lI'unicaticns. (SECRET) 

5 

SEC 



5. 'rr v no e 
voice c~Jnic t10ns. 

It 1 

SECRET 

odubtl 
(SECRET) 

1. The AN/ALT 7 ~ 
not consieered for 

ef~ectlv~ f r spa j 1ng f 

out C-l (t) .xl ic 
ar'"'unic tl ns (SECRET 

to prav spot j 
inc ude: (SECRET) 

a. lIDprov- ent of s 1 ~t vi y ~r s 
ECM recelving sys s 

ne on .ccur .. ,)- f 

b Increa of AN/ALT 7 

c. Possible us 
IlIU for spo lng 

S e s gested ~~ Be se on 

c 



"FC 
A I t 

TYPE UNIT 
MEASURED SWEEP WIDTH 

.fEGACYCLES PER EN OF CENTER FREQtJE 'CY 

1% .80 3 75 1% 5.90 4 15 
1% 6.40 S 1% 6.52 6 
U 72 
... ~ r; 

Average L% 7.43 

2% 1).34 9 4 

'~ 4% , 19.0 13 

JQml1n& Rate. J ng rate l.n hl ts r &e 0 ~ Ire &ured for varioW! 
~ett n s of the SWEEP RATE n rol 'lb- Qm-18(t) lrod11' cation tit nclude& 
II dial for this con!.rol to used in phc of the nonnal A.'/ALT 7 SmP RATE 
dial. The QRC-18(t) di c libr t .. d n CPS looks like this (C /FID) 

7 

SEC 



SECRET 

J ng ra 
TS-382AjO AudlO 
was tuned in on the receiver and t 
frCID the signal geLerlitor. The 
beat Wl th the rece1ver tput 
rator dial. (COlFID) 

DI .... READI '0 "!EASlJRED J~ U'." ~TE H TS PER SEC ND 
CPS TX 1476 TX 28 TI 11 TX 13 

"Top" 2440 540 £300 
2000 1240 1600 1 1 141 1800 8)0 99 '"I') 950 1600 40 .... 5 no 30 1400 250 210 95 22 1200 76 6 49 78 1000 ~ J2 33 53 ~ 7 belc ~ 32 600 s 1 stall t 

The At./AL! 7 transri ter ha~ II thyra ron 5. d control lind a r fer nc 
tachareter coupled to the sl.'eep motor to control the 5\01 .p !totor sed. A 
screw driver djustrrent potenti eter (R 236) is provid d to adjust the bi 
of the ti.yratron cirelli t. Adju tn- n of thlS c ntrol has httltt or no e 
feet on Clgh sweep speeds but does vary the low sveep s eds. All J ~ ng 
ra e ~easurements shovn above were aade wlth th1s c ntrol set as reeeiv d 
frcu the factory for nOn%) A /ALT 7 a ration To b5erve the effect of 
this control, tran~itter l)S vas measured vlth the con rol set for higb 
sveep spe 5 and for lO1Jest speed~. The t ble 1 101 sholls t (0 mellsur d j 
ing rates for high and 0101 sett1ngs of he bi s ntro1 c ~ed to the 

"as received" s tt ng (CO :FIn) 

"Top" 
2000 
1800 
1600 
1400 
1200 
000 
800 
600 

HIGH 

2500 
o 

990 
605 
3 
- 2 

6 
2 

1 

SECRET 

I 0 RATE HITS/SEX;. n 

2500 
llao 
830 
390 
17 

s 11 

TR LSI 
AS I\ECEIVED 

2500 
1410 

950 
30 

225 
78 
53 
32 

I 
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the 

!lIAr READI G 
CPS 

600 30 :40 )10 500 240 24 260 00 190 95 1«:) 
300 155 50 11') 200 120 5 
100 57 b"low50 '5 50 Fproxllu.+ sets 

At dial sett .... n s of 100 d low, the r te wav th r tatton of the sweep motor is not· iforn • (C .1'1 ) 

Freg e e1 Dr!jl. Freq ency rift of the A 'jA:T-7 s 
May 1955 to detennine the fellsib 11 ty of uSing th .. s tru.S1Ili ters s pre 5 t 
spot j ers for VHF cac;Wlicat ons or rlid r Th .. s tesUJ were conducted by 
carrying the transmi t ers on I>47 aircraft during nonu.l training 1r. 5sions. 
M'euureJtenu, were lrade at 68, 108, and 1 megacycle Tr am tters w re set 
to these frequencies in aircraft on the ground af er allowing a 30 minute or 
longer wano-up period. The exact freq ney of elicb transmitter ,.all measured 
wi th a TS-323/OR frequency rreter and recorded 'fun g i&1s of the tran& 
mitterll were locKed and the setll turned off. The rcraft then flew on m & 
siona of s x to eight hours· ration t altitudes n xcss. of 30 000 f e • 
Thirty m nutes to an hour b~rore r~turn to rksd e }~, and while st 11 ~ 
high altitude, all sets were turnl'!d to st d by for r.r. up 
craft were over Barksdale ArB at a1 itude, each tr Itt-r 
and the signal frequency ace rately ue_sured at gr..IDd 
son with th- recorded aKe-of frequ"ncles. (SECRET) 

In five t sts lit th igbe t frequ cy 148 
rs had drifted up in fr quency 1.0 and 2 0 eg 

transmitters had dri~ted down in frequency 0 72, 

In two tests at 108 egacyclell, one tr 
cycles and one drifted down 3.89 rnegacye es. 

itt-r drifted up 0.2 e 
(CONFlD) 

In one t lit at 68 ~e acycles, the tr 5mlt"r dr f 
cycles. (CO';F}!l) 

9 

SECRET 

p 1.17 m g 
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A recelv1ng si e 10c8 ed abo s mil r e gr 
moni tored bo th ground S t10D and the s1gnals fr 

1 

operator 
1n ure proper 

stat on fr quen y 
ce1 v r and re 
(SECRET) 

d station ontinually 
the airborn j era. 
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8 Septe:tber 1955 r.,. 47 

l'I"] 

1 

2 
:3 4 ; 

~ 4 16 14 5 ~ 

2 Sa:te 

2 
'3 
4 
5 

3 s e equi 

2 9 14" :3 1 15 4 13 15 5 15 

c 



1 arr 
o s 

0 14 
0 20 
1 2 1 
0 26-57 J 
1 57 2 3 
0 6 65 13 

3 
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1 

SEC ET 

2l 
2 



1 
2 
4 
2 

2 
3 
4 

SECRET 

i re. 1000 Hi ts/Second. 

44 .8 
48- 51 
51-'17 
57-6. 
61 117 

117 ~ 3 
1 3- 1 ~1 

131 ? 

Power fut 160 and 14 Watts. 

14 
141 
.J.4t 
1 
15 
15 
15 

4 TIIO 1% QRC-18{t} Transrri t ere. l000Hi te/Second. 
Wide UOise !od lati n. Pow r Out 65 and 140 W tts 

5 
4 
3 
2 
1 
1 
1 
2 

.. n 141 
11 123 
05-114 
93 105 
78. 93 
65-72 
413-55 
? 48 

1820 
18., 
.J.~19 
1920 
<1-20 

20-21-
23 
2., 

22 •• ov ber 1955 KC-97 Aircraft 13000 an 19000 Ft 

2 

JA."OOfC 
CONDITIO' 

DISTlJ,CE FTR 
TO G.ID STA 

lLES 

SEPAP.ATIO 
pm !'MID 

lLES 

One H Q:t lS{t) Trans:ritter. 800-10,)0 HIs 
'arrov 1015e odulation. Pow r Ou 125 W 

0 15 21 
2 30 22 
2 42 19 
2 3 56 18 
3 78 16 
J 100 15 
J 142 19 

Spot Je iog. Described in Spot J iog wection. 

c 
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3 er 1 o A/s 

Power fut 125 and 1.30 W. 

28 
1 '33 
1 32 
0 35 

'34 
28 

4 Sa::!e Equ 

1 32 
0-1 ~26 31 
1 100 22 
1 8 20 
0 70 20 

0-1 66 21 
1 22 
1 .30 

14 18000 and 1 OOFt 

RuN JA.",,'I jG SEPAlUTION 
C t.'DITION Fm TO ER 

MILES 

1 One 1% Q')C-18 ( t) TranS<! it ter • 800-1000 His 
Narrow ois Modulation. Power lIt 120 atts. 

0 42 7 
58 16 

0 7 32 
0 10 .30 

2 TIIo 1~ QRC-le(t} Tran 1 ters. 800-1000 His 
'srrow 'o1se od tion. Pover Ou t 140 and liS W. 

0 117 20 
0 86 14 
3 79 16 
.3 58 15 

3-2 30 15 
2 24 14 

3 'l'hre H C-18(t} Tran i tters. 800-1000 His 
arrow 01s od t1on. Power 0, 115 and 145 , . 

2 32 21 
2 35 



SECRET 

3 
7 34 
4 8 4 94 J 4 125 22 4 142 14 

4 spot Je; ming De cr bed in Spot J ng Section. 
--- -11 January 1956 KC-97 Air rsf 18000 and 19000 Feet 

U JI.:"Urc D STA.CE F'IR SEPARA ION CONDITIO, TO G.;n STA F'IR TO &i • 
lLES {lLES 

1 Three H OR 1e( ) Trans i ters 1000 His Wid .ois d~18tlon Pove- 30, ~50 and 60~ 

21 0-1 22 2 22 2 29 2 
1 
2 75 27 2-0 9 31 0 q6 32 

108 34 0-1 1<5 27 0 140 18 

2 
00 His 'ar ov Noia 5, 60, 15 Ii. 

0 1 7 7 0 110 40 0 96 0 0 87 3 0 7 25 0 65 25 0 51 20 0 3.l 11 



SECRET 
3 

5 2 
0-1 25 
1 0 67 26 

1 24 
0 3 3 
0 138 29 

4 'IVo-1000 His, e-5oo His 
PO er 17C ISO, 150 W 

0 119-97 23-24 
0 97 81 2.4-26 
0 1 52 26-29 
1 31 26 
1 22 25 

17 January 1956 KC--97 Ai craft 18000 an 19000 Feet 

RU JAMHING DIS A E F"lR EPARATlO 

~ 
CC.mI 10 TO G ID STA F'1'R TO .'If{ 

MILES MILES 

1 Three 1% QRC-18(t) Tran 1tters 800-1000 H/s 
CWo POwer outputs ~ 150 and 140 tts 

0 15 25 
1 .5-24 32 
2 1 27 
.3 87 2 
.3 110 11 
.3 ... 20 12 
2 14 10 

2 Three 1% QRC-18(t) Trar.srr1 1'JOO His 
Ct.'. Power OJ puts 2 

.3 U2 2 
3 122 29 
J 100 .3 

3-2 2 29 
2 85 23 
2 79 21 

2-3 71 20 
2-3 2 17 

2 47 16 
2-1 31 16 



"1 

1 2 Z7 
47 25 

1 7 21 
1 4 7 
.L 11 

141 12 

4 Th ee 1% Ql?C 
00 HIs 'arrow an 16 

... 
2 :3 Z7 

11 5 
2 6 
2 22 
2 71 1 

Res of run aborted eak. 

'n:e fll for wh1ch reslL. ere s n the fol \Il table \.185 e 
usi g two 47 aircraf't On ha an AN/At{C..3 VHF instal.latlon and fIe at ar. 
al ti tude o. 33,000 feet to siJr: Is te the tal' ng f1gh tar The other air ref , 
acting as the bmber, flew at 34 00 feet and had th ee AN/AU 7 tr nmlll tters 
lrod1fied IJi th one percent QRC 18(t) sweep its ins ailed in a ba::b bay cradle. 
ill trans it ters were 6e to sweep a 8 j ng rate of 800 -to 1000 hi ts per 
second. Four runs were 11'8 e over a course which extended f an the ground s 
tion at 8!lrksdale AF! La. J to feridian Miss. a distance of approxiJrately 
300 miles. The alrcraf't flew with 8 constant 25-«11. separation ~ mSlntain­
ing tiIDes over VOR radials from the V stations at Shreveport and nro, La • 
Jackson and erid1an, SSe Jd.d in lI'aintaln1ng separation was also given 
the western ha f of the course by th AN/MPS-7 radar stat10n at Texarkana, 
Ark. (ECRET) 

I \laS ntend that all four run be e w1th 
how ver, on the first run only one tr~itter would c e on, on 
run all three opera ted. On the t 1 rd run only on tran iter uld c 
on during the first ha1r of th run. On II second half of the run an add1 
tlonal trans:1!l tter c on \Il thout sveep Th s 5econd transmitter stopped 
sweeping on tr.e ground station frequency so g od spot j 'Tilling vas obtained. 
On the fourth run one tran i tter ea:re on th sveep ng operation one 
IJith .pot ja:llIlllng on the ground stat on frequency. This unexpectedly good 
spot j ing frar: an unattended tr n 1 tter can a tr1buted to the fact 
that the ritter center freqae des (frequ ncy of the tran itter vhe 
the s ep un1 t 1s stopped) v s t on the ground 1 8 r ney meter 
fore tak off. At the 001 ring r ce r on th ground, the diUe .... c 1 

c 
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fr q ency b tyeen • 
d.lrin e t 1 d and 

33,000 and 34,000 eet 

DISTANCE FTR SEPARATIO 
TO c.m STA FTR T BIt 

________ M~I~~ __________ ~=~I~ 

1 One % Q:tC-18(t) !'ransr1 ter. 800-1n HIs 
:arroy '01e Modulation 

1 24 
1 4 
1 60 
1 
1 1 
1 14 
1 170 
5 214 
5 230 
5 50 

2 Tt.ree H QRC- .. 8( !'r8.! SIlt rs. 
·v.rroy 1se odu ion. 

5 242 
5 ..118 

2/) 
2 190 
2 132 
2 100 
2 90 
2 70 
2 50 
2 30 ----

24 
.l2 
24 
4 

;. 
2 
2B 
3 
'lJ 

in rn 

8 
9 

2 
25 
24 
24 
..:3 
24 
20 

J One 1% RC-18(t)!'ran 1tter. 800-... 000 His 
~roy olse odulation. 

1 
1-2 

1 
1 
2 
1 
1 

19 

EC 

.l5 
35 
50 
96 

118 
l.!4 
1 2 

25 
20 
20 
16 
18 
9 

21 
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ter e on spo in 

" 72 20 

5 1 20 

3 18 20 

:3 194 22 

4 200 24 

5 205 24 

J 21 24 

2 12 24 

1 32 24 

1 24 24 

BOO- H/ 
one tran_ tt r spot js:r:mi g 

narro 

5 21JJ 20 

212 21 

J lqo 24 
17 2; 

J 1 6 24 

'3 1 8 2; 

.3 
27 

:3 72 25 

2 50 25 

2 25 25 

The observer in the fighter aircraft who rode as t.he fou-th man and 
lIlonitored recept on on the JJ:/Ao..e- 3 recei er, reported the characteristic 
tone of the sweep ja:ming on the first two runs and early par of the third 
run as quite ineffective eXc6pt at d stances beyond 200 miles where the grcund 
station voice signals becsre very weak. On the last portion of the third run 
and on the fourth run, jlllMing was mainly caused by the spot J~ ng of the 
second tranSlllitter. It \oI6S noted that ja:rm ng was best lmJIIediately after e 
spot jamming tranSll'i tter CSlI'e on and decreased 8C11lewbat after that. This was 
probably due to sOlI!e dr ft in the frequency of the transmitter and 1s parti 
cularly evident fran the data for the th rd run where the j8ll:lDing condition 
deteriorated even though the aircraft were flying away fram the ground s 
t on and the voice signals vere getting weaker. (SECRET) 

In the examination of tran~itters after the flight it was found that 
the capacitor plates of the QRC-l8(t) s'oIeep unit in one tranBlllitter had 
D' elted, eTidently trcm sustained arc.1ng. In a seeond tran~i tter, the QRC-
18(t) eveep unit driTe lIIotor had failed. the third tr&nllll!1tter operated 

n01"lllally. (COmD) 

20 
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The f11g t. for which res 1 ta ar shown n the following table as flown 

on 1 May 1956 us ng t.wo B- 7 anera! ;n th fl ght. procedLU' the a:n 8.S for 
the 10 April fl1g~ described above It vas .lntend d that three tranSIT 1 t r 
WO' Id be used on runs ere \10 norn al on percent QRC-18() weep un1 ts were 
used anj runs vh re a single trans:n t ter having a uni t modlf ed to sweep 1.2 
a:egacyc1es \l8S used Eo v r, th \10 tr8llSII'i ters \11th comal sweep units 
failed to opera e at high altitude so f ur runs were It!ad w th 8. Single trans­
II: tter sweeping over 8. bandwidth of 1 2 megacyc.es. The lrodlf ed w e unit 
used on these runs vas IT ade u in th 3~' th Barb Wing by opening up 0 e of the 
nornal QRC-l8(t) sweep un.t.s and rerov ng all bu t.oo of the sw e capacitor 
plates. (SECP~) 

R 

B- 7 A1rcraf 3 000 and 33, 00 feet 

JA.'1MIl G 
C DI ION 

DIS ANCE F1R 
TO STA 

MILES 

SEPARATIO 
F'm TO fM!R 

MILES 

1 One AN/AL 7 ransmitte narro' no se od 1at10n - sve p 

2 

J 

jaming with special sweep unit 'esigned t.o sweep over 1.2 
egaeyc1 width 800-1000 hi ts/se ond 

3 1 
5 18 
:2 :W 

20 
5 20 
4 19 
5 19 
5 18 
5 19 
5 1q 
5 19 
5 19 

Sa:te equ1p!lent as for Run 1 

5 250 12 
5 200 1 
5 150 16 
5 100 20 
4 88 
J 70 24 
:2 46 24 
1 42 24 

See equiprrent as for Run 1. 

0 24 12 
1 )6 5 

21 
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equi 

SECRE 

e • as r Run 

25 
200 
L 6 
152 
1 
110 
1 
80 
62 

5 

;4 
Z4 
25 
26 
25 
25 
26 

5 
27 
2 
24 
~6 
26 

25 
25 
25 

J ing res 13 on this e at better than on p & 
vious sw P j a:mr.i.ng tes s, c ocl.y on trans:r i t ter was 
being used, end this s pro bly ue to narrov seep dth used 
(the narrowest norual 18(t) sweep un1 sever five to ten ega 
cycles, depending on the partie ar un1). H wever, as can seen 
fr the chart, effective J ing 0 ta~ned only at stances of 
approxiJI ately 100 11:11 s or beyond and on the last run jll!l:l: ng cendi 
tier~ va-ied widely eve t far d1 tances. This mig~ poss bly bave 
be::l ue to drift of the t.raI.!s:r tter frequency u!'ing the laat nul. 

'l'he tllO tran i tters which fei d to operate during the fli h ere 
checked after the Irission end oun to operate nor.rally The sveep 
uni ts vere carefully inspected and SIrall counts of mOist e could be 
Seen condensed on the inn r surface of the glass enve ope The s\(eep 
uni ts are no evacuated bu are sealed vi th dry air wen anufactured. 
The condensa-i n observed indica os that either the seal 113 p rf 
or at moistur or other vapor Jray be rel BSed frCII: otor windings 
or other parts during operat on. {SECRET) 

e 

ng rWlB 
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SEC ET 
4 c btr 1 ..,. 7 Iu. rs.f 1, 

J.:1MI '0 
CO IDITION 

DIv A CE M'R 
ro G'lO STA 

ILES 

and 1 00 F 

SEPARA'!'IO 
F'IR ro fR 

MILES 

er - spo Ja:m n 
odulation 

po r OU· 1)8 W 

'3 1))-1313 10-
121>-133 11-11 

1 72 126 Hi 
1 ---- J6 12 

22 'ov bar 1955 KC-c17 Ai reraft 18,000 and 19 00 

R JA1NI '0 DISTANCE F'rn 
CO:'!)·TIO TO G'i!) T 

MILES 

:2 e tranSll' t er spo jarrorin pov r ou 145 arr n se od 1ation 

1 l4Z 1 
1 125 1 
1 2 1 '; 
1 2 81 0 
2 6) 18 
2 3 33 21 
3 17 15 

1955 

RU' JAMMINO 
o IDITIO 

4 One ransm t er 
This run -talked 

4 126 25 
4 115 12 
4 80 14 
4 9 13 
4 0 13 

t 

t 

Th spot 1ng runs hO'JIl above far 4 Octo r 
r v set on freq ney b,y e a rborne 0 rator 

2 ov 
ing A 

23 

c 
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APP.-4 r ceiver, TIl-I? tun1 g un1 , and A /ALA-2 panor~lc a apter. 
The r'J.D sho'JD for 11. December \Irul zrade in the s manner except that 
the operator receive B. in setting-on fr the ground receiv ng sta­
tion. The operator at the ground receiver I!)onitored the signals from 
the ground transzri tter and the airoorne ja:nrer and gave th~ airborne 
ECM operator t iog instructions until the j ·ming signal co~d be 
heard in the AN/ARC-3 receiver on the ground. Ti e sett ng-on frar the 
ground is a tedlous proce ure and aakes the je:nI'ing run unrealistic; 
however, the run shows that the jS!l':l!ing transnitter is capable of j 
ing if it can be set on th c ~un1cetions freq ency. (SECRET) 

On the f1 ght test for ,",hich results are shown in the folIo .ng 
table, six spot jazrn:1ng runs \I re made. Run 5 vas "tal ed" on frem the 
ground in the ~anner described eoove. On the rest of the runs, settin _ 
on frequency was done by the airborne operator vi. thout help from the 
ground. (SECRET) 

16 February 1956 KG.9? !'craft 18,000 and 19,000 Ft 

RUN JA!OO G DrSrA 'CE FTR SEPA tATIO 
COmITIO TO G '0 ST! F'm T !:MER 

~ILES "fILES 

2 One tra.ns:nltter spo vB:r lng poyer out 150 W 
.ar 0101 noise modilla ion. 

0 163 24 
0..1 ... 35 26 
1 1'30 25 
1 119 24 
1-0 10 25 
0 9J 24 
0 42- 20 

3 Sa:!: equ.1pnen as for Run 2 

1 41 25 
1 55 25 
1 90 71 
1 115 27 
1-0 128 71 
0 148 27 

4 Sane equ1pnent. as for Run 2 

0 164 27 
0 115 25 
0-1 78 25 
0 55 26 
0 34 25 

2 
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5 Sazr equipn a fo Run 

TIll run "ta ed " fr q 

2 153 26 
4 141 25 

.. 32 25 
4 125 26 
4 100 25 
3 80 2') 

72 26 
7 7 

1 60 J5 
1 45 25 
0 40 25 

6 Satre quipnent as f r U!l2 

0 7 25 
1 63 2,) 
1 5 27 
1 120 26 
1 '40 2 
0 162 26 

16 February 1956 KC-Q7 Aircraft 19.000 and 18,000 Ft 

RUN JA! VG 
C01DITro ' 

DISTAl CE F'lR 
TC GND STA 

MILES 

7 Saa:e equipnen't as for Run 2 

o 
1 
1 
1 
o 
o 
1 
1 
o 

25 
J8 
50 
65 
75 
80 
90 

115 
135 

SEPARATION 
F'lR I) EMIR 

MILES 

25 
25 
25 
25 
25 
2,) 

25 
25 
25 

<il the flight for wh ch results are shown in the folloving tab e, 
four spot J8IIlIIl1ng runs vere lila e, t with narrow no se modulation and 
two vi th vide noise Irodulation. Procedure vas the slII'e 48 on previous 
teata except that the n:H operator ueed a CV-253/AI.R tuning unit \lith 
the AN/APR-4 instead of the 17. one of the folloving rune lIere 
"talked on" frca the ground. (SECRET) 

25 
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6 April lQs6 KC-.97 Ai craft 1 000 and 19,000 Ft 

RUN JA.\fMI G .,1 TANeE FTR 
G. D STA 
MILES 

SEP T10N 

1 

:! 

J 

4 

CO 1T1O 

One tran itter spot 
Narrov noise mod. ' a 10 

0 
0 
1 
0 
0 
0 
0 
C 
0 

One 'tranBIt t er - po. 
Wide n 15e odula on 

:! 
2 
2 
2 
2 
1 
1 

FTR TO !!MER 
MILES 

ng - pover out 150 

22 
o 25 

50 26 
60 2.3 
70 2.3 
82 2.3 
97 18 

117 15 
Q 

ing po .... rot 150 W 

14 ..:5 
125 5 

o n 
97 28 
79 n 
66 2.3 
41 18 
o 10 

S8Z!ie equipnent as for Run 1 power out 140 W 

1 
1 
1 
1 
1 
1 
1 

Sa:n equi ent 

1 
1 
1 
1 
1 
0 

3.3 
50 
66 
81 

105 
122 
1.38 

5 for Run 2 

141 
106 
96 
79 
5) 
30 

C 

25 
25 
25 
26 
26 
26 
26 

po .... rout 145 r 

25 
25 
2.3 
23 
24 
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The spot j ing s fo wb ch resu..:. ts are sho:.rn be10'.l \las 
f':o using B-47 a rcraft t.h the S8Ire flight procedure as used 0 

B-47 swoep j BlIlIr ng flig ts A Fhase V B-47 WJ. t.b ECM capsule was used 
as the baJ,ber on this test The EC caps..ue is carried in the banb 
bay of the B-4? sircral t. and is esigned 0 carry tlolO ECM operators, 
various configurations of ECM eqUipnent, and is equipped vith eat 08, 
pressurization, and liquid ox;rgen systeus. Four spot j!l!'llling runs we e 
Ir.ade using an AN/ALT-7 with narrow noise Irodulation. An Al;jAffi-14 r&­
coiver was used to set the j8:mJing tranmitter on fr uency. On the 
first two ~~s no signals could be heard on the receiver. Thi w&8 
found to be caused by iltproper svi tching of the receiver antenna in the 
aircraft. On the last two runs the svi tch wss set to connect an antenn 
to the receiver and excellent results werc obtained. (SECRET) 

14 May 1956 B-4? !ircr t 3,000 and 33,000 Ft 
1----

RU 

1 

2 

3 

One 
j 

JA.v.MI 'G 
COmlITIO' 

A "/ALT ? trans: 
ing. AN/APR,.. 14 

1 
1 
1 
1 
1 
2 
2 
2 
5 
5 

DISTANCE F'IR 
GND STA 

lIES 

SEPARATIO 
FTR TO EMIR 

'fILFS 

tter narro\/' n ise nodulation spo 
ree iver noperative 

£Q 
72 25 

110 23 
130 22 
170 20 
180 ... 9 
200 18 
224 20 
235 22 
240 2 

S8lll8 as for Run 1 - r ceiver n working 

Same as for 

3 
1 
1 
1 
1 
1 
1 
1 

Run 1 -

1 
2 
:3 

/230 
215 

r ce 

1SO 
170 
110 
90 
50 
30 

er 

30 
40 
55 

opera 

26 
26 
24 
20 
22 
25 
29 
.30 

ng JlOnl1ally 

35 
30 
2 



SEC 

5 26 
5 8 23 

')() 23 
') 125 21 
5 147 23 
5 80 25 
"i 200 2:7 
5 .2 0 28 

4 Sarr e as for Run re-e ver 

5 2 0 15 
5 228 15 
5 2lJ 14 
5 195 19 
5 ISO 24 
0 147 2:' 
5 135 27 
5 10 28 
0 94 30 
') 87 )0 
5 60 
') ') 30 
5 11 30 

The observer n the f g ter aircrai't reported that Runs 3 and 4 
vere the best ja:mrlng he had heard. Jarr ing was continually effective 
wi th no t ace of the voice signal. On the last run, the tIJO condi tiona 
zero shown coincided wi th tiu:es vhen the jarr:r ing ope~ator urned off 
his transrltter to look-through for the voice Signal. (SECRET) 

TIIo j8ltll ing runs 'J re made on 18 June us ng KC-97 aircrai't in 
the same manner as for previous flights to est jarrming effectiveness 
of a special narrov sveep Wl1 t and random speed control regulator. 
The sveep unit used vas designed to sveep a narrov bandvldth less than 
one egacycle vide and til speed control uni t caused th sveep II pe 
to vary at a randClrl ra e. Photograph 2, ollolJing Appendix II, sho\ll! 
the special Bvesp un! t and regu tor c pared to a nom al 8\1 ap un1 t 
and regulator. te th t the special sveep unit has o1y tvo all 
capac tor plate and that esa are IJidely spae to ive only a ~ 
rov BV ep width. (SECRET) 

On both runs the ECM operator used an AR/APfI,.4 r cBi er and CV-
253/AIR tuning un! t to Bet the ng tran i tar on the ground sta-
tion frequency. Narrow band noise ~odulation vas us on the first 
run and vide band noise I!\odulation on th second. Pesults are tabu­
lated belov. (SECRET) 

28 
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1 

2 Sare as 

0 
2 
2 
2 
1 
1 
1 

for Run 1 

1 
1 
1 
1 
1 

ISCUSSION OF TEST RESUIXS. 

rera!' 1 and 19.000 Ft 

SEPARATIO 
p'ffi TO B-lR 

lLES 

s eo 81 narrow SIl ep .m1 t an rand 
narro no se odula tion 

'3 
5 
b2 

) 
2 

00 
120 
140 

ex ept ~~de n01&8 

1.4 
liO 
84 
55 
1 

..:5 
26 
2 
25 
6 

'Z7 
'Z7 
'Z7 

odulatlon 

24 
'3 

2~ 

21 

5\I.eo JBIl:Ir. ng of Al'/ARC-3. The AN/A .C-3 receiver used ()n 
tl:ese tests has long been 1n standard use in the Alr Force and in many 
c~ercia1 airlines. The set S of excellent design and bas several 
circuit features whicb make jsrrming difficult, althOll8h these were pro­
bably not specifIcally designed as an j=lng devices. (m CL) 

T O. 12R2 2ARC3-2 specifies that the bandWldth of the RnB/ARC.-) 
rece! ver 1oli11 be between 100 and 150 kilocycles. 1'r lteasurementa of 
several receivers it has been found that the bandlolidth of these re 
ceivers as noma 11' used is about 70 kilocycles at the half pcn.rer point. 
'!be audio bandwidth of the rece ver 1s wi thin 2DB fran )00 cycles to 
4000 cycles and 1s d01o/!l 6DB at 165 cycles and 5000 cycles. A _er es 
type noise liJIIi ter is used bet een the second de ector and first auC110 
stage. The l~iter greatly red c s the pl1tude of pulses shorter 
than about 75 1l:i111aeconds. The audio pHfier stage uses a rather 
large count of inverse feedback ieb tends to equalize IIIIpl1 d. 
response of the receiver. (UNCL) 

As an eXlllllple of hOIl tbe receiver features It ght eff c j ing 
ertectiveness, consider the QRC-l (t) wi tb the 1% sweep un! t opera III 
at the rate foWld most effective, 800 hits per second. '!be average 
speed width for thue un! til vu found to b. 7. 3 egacyc1es. The 
ar ie aw.p over e dt 800 times a second, or at a rate ofr 



7. 3 x 800 
taxe as 

The 
sec od pul s 
shorter than the 
sever ly cllppe n 

The one percen 
to be 4.8 megacyel s 
the s..,.ep peed s 4 
n the rece1v r ban vi 

IIh c 1s st .1 a 
stant (SECRET) 

5 

5 C 

v r band 111 d th 
e e eve"" bandldd for 

s 

SECRET) 

th arrovest sveep 1dth vas found 
slder is ns ad Qf the average fourl, 

o Iregacyc es/s eo d [ the j&mll1 is 

41 rosee nd 

e 

mlcroseconds 

ter e 

1JI e constant of the 
Th. 

trans-

100 
r fr 
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TIl s lee iv y f th receiver d, 
f.r~ 5e ectiv ty of n jeuming 5yst ~ 0 

generally uses a panormr c adapter. ch as t.i eA. ALA Z. 111 th the 
ce t r"ceiv r. ven 1f several signals are reee1v d on the sarr. r ceiv­
er set D, t ey ar spread 0 t on the anor ic adapter resent.at10 
ne A :jALA-2 tec nical order oe not specify the D ern dia e frequency 
bar,d dth nor reso tion f te oscilloscope pr s tat10n. The AN/ALA Z 
r.as nly De tage of r v egacycle IF arrpl1f cation, wi: CJ probably 1 
~t too sharp, b 1. ·~~s s s 11 no tr.e l~it of selectiv1 y for the 

js:nr log syst~. A CW signal of normal ~pli ude of i" to ~" heIght 0 

he panoTauic adapter scop· covers about a half egacycl at the scope 
bas. liD-!l, but pos t on of the signal center or peak can v s:.ta ly 
eter.1ined considerably closer t~~ this. How closely ECM 0 rator 

con deter-l~e the signal poSition or frequency and how closely he can 
adjust his ja;r. er 0 the 8 e frequ DCY d r.r D B the accuracy f 5. 

ting-o. At the ran es fro the ground station here Jmr 10g s desir 
sbl • the possible s tlog-o acc cy is dagra d th ground 
signal. is weak and BY ask to B xte t In contres 

j 1ng Signal 111 very IS rong, and i de 1ces 
• vic and j r signals canno tee S8!r 1Jr t t 

Dot th r lath pH tud s des rable Sccura J ~ log. (CONFID 

C 
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It wa!5 not d dur ng the epot jlllm'ling rune, by ob!! rving th j ng 
and ground etation signale on an A /APR-4 and Ar/ALA-2 t the rEate rec iv­
ing site, that even on runs when the j~ing was not effective, the tw~ eig­
nals vere so close in frequency tha they appeared to Iterge .., one on the 
panora;r ic a ap ere Difference in freqWlncy vas too e:r:all to lIleas.u-e fr 
the AN/APR-4 and AN/ALA-2. (SECRET) 

An elq.'eriJ!'ent \l8S att pted in the laboratory to gain some ovledge of 
hov cloeely the AN/ALA-2 could used to set-on signals. 'l\.ro TS-413A/U sig 
nal generators vere arranged to feed into an A /AU-2 panora:r ic alapt r. Ci:le 
signal g nerator vae uaed to simulate a receiver on vh1ch the victim signal 
v.., being t.med. The other vae Wled to sllrulate a ja:rn:ing tranltr itte. 0pe­
rators vere instructed to tilDe in the signal with the "receiver- and adjua 
for their favorite presentation on the ~~/ALA-2. The "receiver ft signal as 
then turned off and the "transzri tter" e1gnal turned on. The opera tore then 
tuned the "transmitter" to spot j Ill!! the "recei v.r". When this had been done 
the difference in frequency of the tva signal generators vas ~eas red th a 
TS-323/UR frequency ~ster. For the seven di~ferent ECM officers or operators 
of varioua degrees of .xperience vho perforned these J~ ng TUnS, diff.r ne. 
in frequency of Victim and jlllml'er signals varied frClll Slightly ov r 20 to 140 
kilocycles, with most values betveen 50 to 100 kilocycles. Th.s results were 
obtained under laboratory conditions vith no receiver noise or other s1gn • 
on the panora ic adapter to interfere vi th eet ting-on, and the 0 ra tor ven 
given all the time they desir.d to make adjuetments. It ehould be po nted 
out that if the bandwidth of the victim receiv r is 70 kilocycles, a dirf 
renc. betwen the victim and j8l!ll;ing carner signals of ore than 35 kilo­
cycles would plac the j~m1ng signal carrier 0 tside the victllr receiver 
bandpass. (CONFID) 

The noise modulation provided in the AN/ALT-7 has little effect in c 
~ur.ication5 janring becauae the Itodulation percentag of the transritter is 
lov. Wt.en a modulated eignal is detected in a receiver, the detector elimi­
nates the carrier and passes only the modulation. Obviously then t is d 
sirahle that the modulation percentage be &IS hig as possible. The A /ALT-7 
tranami tter is a self-axci ted oscillator so cannot be modulated loo~. Also, 
grid Irodulation is ployed and no me&Dll ar provided to adJU8 the tranSlll t­
ter for proper lI'odul .. ted output. The output of the transmitter actually d 
creues vh n modulation is turned on For a modulated Signal, the portion 
of the total paver contained in the odulated Sidebands is :2 wher " 1 

4 
the modul .. tion percentage expre.sed &IS a decimal. Thus, for a lOO~ modulated 
signal, one-fourth the total pover is contained in each sideballd and a half 
in the carrier. Yor a 50~ modulated Signal, the pover in each sideballd vould 

be onlyt ~ :: 0.0625, or 1/16 of the total pover 
4 

For eDirple, in a 160 vatt signal there vould be ten vatts in sac of the 
Irodulated si ebends and 140 watt. in the carrier. H .... ur •• nts vere mad. by 
obeerving the waodulated and lIlodulat All/ALT-7 output on an o.cilloscope 

32 
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