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AUTHORIZATI0?1 

l . The t ste herein report d re ut hori r.ed by Bure u of Ships 
l et.t r, t ce (u). Additio l Nlf ~ c s pertinent to t.hes t ... ts 

ro 11 ted as rot rcncos (b ) and (c) . 

!crone: ( ) BuShip:> ltr. C- ?:Os-7)2)?(1-2J-DR1) o! 28 January 
1941. 

(b ) Specificatioru:i RE lJA 58)A. 
(c ) Bendix descripti speci fic t.ions . 

OBJECT OF TLST 

2 . The object of theae tests nus t o octon:dn th 
t.h equi{VCnt with the r quirc?lOnts of the spocificnt.ions, 
and (c) and to dct. n:dnc i t s ndnpta.bi lit1 f or uso in the 1: 

compllnnce of 
ref~rcnces { b) 
v l Aircraft 

Servic • 

) . The equipr:icnt Tm~ tcst.ed for t:10chMical construction, ele·•ri-
c l perfo?T'.nnce and i t.s au1 tability for use 1:• the Un val ;••rvic • FL ht 
t. sts uer conducted at t.ho :·nvnl Air ';tat Lon , ',n..1co. tia , ~. -:: . , t 1c r -
oult.:J of ,d'\lch arc appended to this r port. 

I.. '1110 t sts cov red th fo llo :in: po.: ... nt~: 

(n) ' chani~l. 

(b) 

( J orkr.innship. 
( ) 11at.orinl U!!od . 
(1) ~re nn-1 v:ei$t. 
(I.) ,unt n~ r~aturcs . 
(5) Ru~rotlnesa. 

:..lect.ri al. 
(l > i o,~ r out1 ut,. 
(~) ~nl. r tion ccur cy. 
(1) 11 .. o harnct,~rtft..: ·-;. 
I.) ncy :..t.a1,1..1.. •; v • v ria lf' 

var.abh ( s) 
( ) 

) 
) 

II 

II 

II 

II • re t-l. 
I t.Ul' e-<rrr •• 

V1brr,t. 
')O;:,l"1 n , 

()) 
( 0) 
( 1) 

" 
It 

11 f t r !, i.'ie.lr:• 

K•J 1 ·;:: 
II 

( 12 ) E:f f t of ot. r )( r\t 1r.. 
( l ) F..f;rr-•. of tuni ~ 
{11.) r r .r ~n on "'>r 
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·n the " l 

t. nn re! r to 40 
Th se fuse n u1 pll 
~ v ro l of t e fu s f l.l"d, 
t.or h. d been i Ile for so t 
no further failure occurred. 
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~l) Frict.1.on .lial lock!l nrc trovid l • 
• rrtly ile • 1 ·htenin • the lock, n <' -i: 

(.,) ':olor coding of the Wirin • ,as bcc.:n 
.upli·ate colorin{: und cnblinc of the so~ 
... .1l'.l;>0"siblo . 

(K) It is no:i:Jibl to prc .. (t v-,e t'. O • .,t,o• 

i.rplann, provided in the lattor case the d.l.rp 
)t, ,erm.se 'ho current droin is too ~re t. en t:,i 

r , 

(l) The qui, rt l$ not rranecd to rov 
~J.crophone. 

for L. 

n • 

J.( 

, e frequency v~riation du to v riit 
l.. .;-i ,.._ r et the requirementB of t. c- c 

: n the lo t frequ ncy bonds 1 , . 01..5~ 
• 025% and in the hi.ch froquencv bruv1 

rnr ... t-01 is 0 . 01 t.. 

(n) rr.e equipccnt ceets t.1-\e frcquenc: v riat. on Ju 

rcur 

of t. r t 

re lat. vP 1u.-:ddi ty oxce1 t on the hich fr C}l ncy bru1 t._ :rn 
:J c.034•. T,e allo abl e var iation 1~ o. 02~. 

( o) The v riat.ion of frequency n Sl7itchin" fr n t t e •. 
opcrot.c poslt.ion was o oo.xioum of 0 . 005'&. The llo ,at lo v r .. t. ,n ls 
o. 01 ;. 

( p) ltenovinc or rer,lacinc channelo a IJ.,.cent to o n I per tion 
hacl an (l' preciablc e:ff ct. on the tput frequency. Chan· s up t.o 2) 

kilocycles ro ob-orved. 

(q) The t.rama:u..tter tmD l/J.'' overoizc .!.n width an 
in depth. Tl c control box is ovcr:Ji --e l II in tic.Ith und 

J/'J• V r i 
i/lc" ., ! pt.h. 

(r) The cont.nets on the "pilot' a control unit" and t.t. r 
extension" cable connect.ors arc not. r.iarked u d:!.V!.dua.lly. 

(o) In oo~t cases the push but.ton operation is so 5 nsit.iv t 
very olisht pressure , such as brushinc acninst thco ti t.h t. e sl 
<'&uses the circuit to operate . 

- lb -



.-, me 11,b~oct oquip~ent is r.inn~fnctured by tho nondlll RtiJlo 
r rr• lun o~• onl t.:-ivro, .J\r:, ,nnd. A.llJ .. a 1<nown e~ tho ..tOdel 1;XA.:< lir-

e~" • oJ i.o .;;iu ., 'l'Jr +. 

. ' 

•· l'no "1 ·i -,ont c n,;1~•11 of ,.. f-Jur chnnnel trensmit.t.or ..init 
"r· : ·~ ..ir,lt 11o.'. n~soc-iot,.j 'J•'trolt1 and ceblea . Each .mit is 1•r ,-

w • • o; wn l r.1\.otor n· ! tt"lo o:-.U.rc oqJi,.ioont (.>porntos frot:1 n 
t. ~. •• 1 -~or 5iJ 1 pl_ , 

e:. -.u.t.er rrovuos :rr throo t.y;,os ~r o:,lccl.c.r. - 1·,1, 

• .~ two l,:,w :roq ... 01,::,, 011nr1..'lolt1 eAch cover the fro• 

• , 1 er t; 1e • r o 
cnP.r.ne la '1ft 

, ~ t) Lf, , ,,.-:r . ftnl tho two hitn i'rc>q ... oncy c-h11nr,olti erier, 

) rAr.,·o Jf :S >0-J to J'Jf J le.cs. /.ny c.>m.biru.tior o. 
l lr t ,o ~ran•~itt r. 

I I 

(111) 'i'he e~uipD:l•1t wao 
rJctlon And work:nnne,1p, 
1col perf,r nee . 

choc~od !'or 6JZ.O, wo .. • .. t, r,o ., 

lt wos tho,. ~tnc~loJ ond tP. 

;lt'tl l C \ 1-

1 or lee-

(b) For ell tet:ts, cxc:-ept os otncr~iso speoi!'.oj, tr.e r, ~r} v .•no 
W"l'II lcopt const.ont l'\t 28 volts, nd n 300 )}uf, 4J on .... nrt.ficir l c.ni:&n.:m 
wrr, .. soj . 

(c) Tho c..irrent droin w" dotcrolr,o 1 w: U·, tho , e of ,. !ftbor, tory 
type precision e-:tneter onj vcl~neLor. 

(J) ro'W5r output DlO(l&.ire?to11t:. wore ex.Jo with vorio.Js entonn.n ctwro.:-­
tcrls~ico in accorjano~ wi.th t .;, sto<}ifioot1ons . ,ne t'owor .>u\.1 Jt v,n. 

c loJltt.tcJ from t'.o rooorllr.:· :>r nn :i.r. n·,imoter nnd knom1 v"L 1..1!' 
resi stllnce in the onteririn. 

(o) Tho overP.11 n.1Jio ch r,-c:;.t'lr1st1,- woro doto,=.nll.! .v,t.t, 'tJJ , o 
:'" ooa: J're.:i .. o:v·; <' AillAt;;r, _i.1.or ~n1t snJ n v.-nvo nn~l,r.er. n•t. 

t :d.Jl ti.:>n freq..ion~~ .... ri,:,1 fr)~'-""'' t.a :3.JOv CJ~le(\ an1 "c'.JJ •• n·o. 
, t>,-roxi'!ll\tel; 75 por cent the o..1tpJt vo :t r.,..e w1ui re •,;.r le 1 a• t ,o v, r ,., " 
::'f?'\ o.- 1 ,Jl;'1:"! by tho WftVO ftnnly:er. 

(r) ';he 6.1110 :ii ·ortlon \'lftS jc:,t,-,r. -· vt ......... ,,, 
p,arot..ia oe 'b:>v • Jhe )..l'tt>.1" 19ltt1l ,, ... " •t 

""Ojulotion i r., t--o:,cy oc 1r.J1oate.i ~) t. e .-. vc 11 !I~ ;z. r 
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tor 

fr 1 p- ·:r : ta.i ... : it,, ,..0. s rP- ...,_ ,., 

; ' cratu~ ar.! relative u.:-~1i+ i c n 1 .t -• 

ntr("ll t l:IJ!ili r an 1 t_ e fr 11 ncy .a" f' r 
r lt ind!.<'a -Or . For fr qt1e r · Jr · . t • ~o t 

.ar, e, +,.'-e as "'.atr.t.a ... ed at n va uP r 

• n. t.. The t.o"'per ... ur e s var ie:1 tw or t " 
tp' · _-,r•. ir. st,ep of 10•. t C Ct' t n 

r r L • e lo~ked on CW for thirt· 
l r ,... r·a... c l~ur d . 

l T~ l~t rr:ire the frequency dr ft u t 
1,..,1•~•· tle '""'~· raturc u r.-.ninta1rcd be• £>er 
•"r :.· t· tr rate Ule c>qui· nt on 0.: key l'X' 

· .n•,• ,• • ~ en l of w. ich th fr ><1uenc, ··.. !"' 

_,-c .... ,.l +,o i1croa c tllc r ,..lativc lu:ni' 
• ,_, , • , • P t' '3 equi. !!len t ke' lor <'<, for 

n • ic ,~ 1uency vas Bt~nin rn a urel. i 

• " rel n • . 1ni • i ty lo 30% and after s half t 
a f:-eq•.cnc" ... n~urenent ,. as na e . The ov r 11 
•, r~.1.r.• I , t ,e "r quency r! 1!fcr nc a t the ct 
teJ s , t t , res ec to tnat at th enJ of t ,,. f 

(1) Te 1cset asurc_--:ents ere ca.de 
• 11 a! 1..r on a predeternined frequency. 
an LI! fr 1uencv in ic tor. Then by ean of t • 

n 1 -1>rt rn. -,.1 tched to cact: of tt.e other c ia"...n l ... 
.. i i:li!l pt>8 l t.1 or. The f:-equency Y as urc aft r e 

a Jrtt"lents re r~de on ach channel . 

(j} T e frequencv ievuit.10•, of the I .o. bctw 

t . 

po 1 tio w s ".lcte?"l!li.ned by tunir.g the r . o. i n the ff'{'ur1A" po 
.,,,-1 tc 1 in6 t" t.he "0perat.e" position and t. minG to t 

r ni,1•ist1ng the !'. O. The deviation wa~ the freq ,e,; 
!"' ~a ·ure.. J.lldf'r ea"r of t.l1c above conditions . 

<~) The vibrat ion t,e t waa mnde by ~ountln~ tke tr1 1t 
bratio" tabl~ o.nd opcrctin .. on C\ , key locked, ful! aw ... r 
~ e frequency was ooosured before s tarti ng vi'rat1o an' tr 
val lurin t~ e one ~ :.ir test . 

1' For eJ' lock d operation t.ho tel'!J)erat. r " 
t.C'lJ . ,.;• : . o.nd tl,e r lat i ve humidicy at JO per er t . 

full p0' 1' oporatio11 the frequ nee• r.ns r.ieasurcd aft r 
at re ~lo.r 1 ... , rval.s for one half hour . 

l 

l r 

et 

anei operate 
t ion, t. 1en 
it ou• 

r. 
t r-

r> 1 t · .. xi­
lOC'kc , 

... ~\Jt{' ,r 

(m) For the roll and pitch s urement s t! e cqu.i.pr 8 

n 1,lat.for~ d 1, ned to tilt 45• ! r ~ the vertical. f <'r • r 

cent Uc equipment , a~ inclined fron side to ni P r t 
forth fron the vertical posit i on . 1 ·1t.h tho equi p r ... t 
pater, c;;{, key locked for one half hour anc' 1.r.ci • J +("I t nf\C 

nngle at a rote be n ·4 nnd 10 cycles per minut , fr qu r. • 
rerc oa.de at regular 1nterv s in th Y rtical J'I081t1.or 
of naxiJ!n.un deviation during th 45• cove nt. 

- 3 -



(n} To det,.nlinc the cttcct on the frcqu ncy of e chnnnel in orx-r t 

by renovin • nnd ror lacinr; Jjac t cho.nnel3, the cqui ,n nt '7ns adjustc l 
for nornal opentJ. o , ;'lie frequency of a particular chnnnel v,as ncn W'" ! , 
then t,.ho adj9.c t. ..:hanncl recovcd and rcplaccu b:/ •AiCh of t 1c V10r 
c .. a:.i els 1 :'I tun1, and t.!lc frequency mAnsured t onch ct an •e. 

(o) Fr ~uencJ ch n•c due t.o 1.1etun1n: t.!le P. A. was dct.ermire\.. L. 
coa"uring th~ frequency u11der nomnl operation an J nea.in nfter <lotunir; · 
tho P. A. circuit 25i above and b~lo~ non:ial plate current . 

(p} r.1,0 acc,lc,ut.1.on test HOS r..adc by r.iount.inc the e11.liprn nt r. al 
"~c,.. l rwt : capa )lo of dccclernt .ur 1n excess of 3 · • The t:quipr.i ·1t. a 

\-hJ" t•J i to nccel.ro•.tor, oour.t.cc. in the nornAl vcrtica.l ;,o:ntl r! nd at. 
1 '- .r:w.t.h1. .. ;>0 ... 1t100, i.e. face<loml , 

11 . 
. rts nr 

the t t 

Data recorded .. ,rlnr; the test.::i in the fom of table. ..id 
:i pe d d to t 1ie report. The:ie an I other Jat.a pert .. cnt to 

"r di.,cu :; i in t II C!"ult:i of Tc:Jts ." 

12. Foll a t of t.1c apoor t\..., u~P' i11 co,, 4 1.tct1n • ♦•• , 

te •.. 1.t t'l ~r rr1Q ... ri ;cordir.e; tot e n1.uf. ·tJrer' ... :uarnnt•e: 

r :odcl l.~ 
! odcl ,.~ 

h u arr! t.cr I·mc CX 
k'.'.l nnlyzcr T:fpe 7 _,6 A 

• !<.1 rcquency o:;cille.tor Type 71J 3 
_;en ral Radio l ct·-on scillo •rat->h Type 6,''J-3.:, 
k.ndi R1•se , c ry ... t.a rcqu ncy 1ndicatc r Ty-p•J Ll!-~ 
Radio R :;curch frequency drift indlc ior Typo ~K-1 
G. Luff h.,· •rometcr 
Frii::1 lair•• tee perat.urc ch.u. x .­

!'AF accclcoct •r 
I ffiL r.li.xc ::- uni t 

- !.. -

..;er. o. Accur 11".:J.. 

1.1660 .. • )5 

l.ll.J1 ♦ . 
";2. 

n6 : ). 
209 ♦ •• 

J'i9 
583 • 0' 

l ♦ . 1 
:1 r • , 

·~ .o 
•l-1. J 
♦ ~. v 
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,_ -L ~he r•: lays an! acces:;.:. blc for c:-cru.u • at..:. n .--! "l l r,L trl('rt --n ·er-ic ., 4, 
thr• t r an:J:-".it.v•r f r ont!'!' ,;ab.1.:H:t . TLe ,.- _-.·. rf11:· ;-~rr-.J.l:;; .a•.1 
!'-let.or :, ke:,-1nr up to JO Hores pPr r.-: :-.. 1-;. • 

• !-.: J ( l. l :lur,;,rv,u ... f·J.;e:.. are .Lncorporat,cd .. :1 t.h( r1, ..... _ r;,. r. t. . • ·n,. 
~ ;,ception t.t,~:; proved nd~uate. Tho f x ·e1 t.. on ,:.. ◄ 'H: f"..l.'.."t •. • 

vnanot,rr inp\Jt., raU:d in the lc5cr.:.;J~ .:.·,r.: :-,._c1 :"~ ··.t.... ·~ ,t. I •• 
'11". res , b!J•, .:ict~a.1.!:r :.n the cq li.~ r.t :i. • :. ~-.1i1!re fu. ,. . Thi 
:Jsr• ~urn"d '.)Ut on ..;cveral occa::~o:~ .. , 'J..i\Ulj_:._/ • ..... n fir~• • 'lrt.u. · 
•• ,t .. ,;· r.not~r after n cot:1par ativcl: l:m · ~ r: .. r .. ! . "' ts 1. 

• .. er. rr r ia.;1.: ! .:: •,h a 60 c.;1~re fuoc a:.! nl"> urt.1 t. r :.a:i l·.11!!. , > 
"' J: !"C'>"!. 

\ . 

{'" .:i.:-e pr ovided m the var io·1!J 1ia1 s i •11, .. t~,. . ). 
,1 I sf'c11rely, ti :1ter.ir:r. of •no 1 ... ck ::au:"s 11 chnnro t,... 

l 

J rovic.lc,d \.-l th a call t>J'at.irn, ·_1ar• ~'>r t.i.-n f rcque1 
· anc! for re»•-\. : 1.1rpo:1"!: , ihcH: '· .1rt..J ::ire ,. '.L"it•_. 

cl.annf:'l un1t.J , 

'e:rt.1fi0 ~ ~'J en•r""vi.1,_; ;,..,'? nru.:c o!' Ut> C\ trol 
,j t.... ., a A i ;not_:·: Jetter. 

"U'ld o• ernt4or, !.' c -.t.rols i~ !: Jct. tnat o .. ::1 1,1 th 
+. r .. eta :r-• 'l •i vfn ant.r>r.n.1 ra11JlC t1, .. roent 

1 r · r OJ)('r l t 1 ,r, , • t. 1.r ..i tine p,•ri ')-j f 5 o! -:utc-s . 
~K>V .Lnfor oa r,:_ '.lT. o.:;; 1:1uc1, ·1. r e-~1PL1f '1-;,.;1 ,a5 bee· 
1j. t. for propc,r l')f)et·.1t.1c.. . :Lorn• .. -;'.1 .~ .. -.... 1 ... ui +:.'J 

pcrfor...a.ncc of ~~1e "'~i.1ipncr1t · 11: reu..ic~ t, e :l~JOV<' t.i.::ie 
by .:ir, pprec1abh ·\r.r, .u.t . 

f the oqw.pr.lcnt under vinou:; i:E-,at.; cnr,1.!.t.ion; 
1n tJ,is report . 

p :-forner:i sntisf actor i l y ,,it., kay lllCKCd t ull powc 1· 
idernbl7 in oxco!is of onc-hnlf ·,01..r. 

m~ ... r.; 0! cor.i;:,onent parts n:. ,1e l l n:; a:. .. conncct!on:s 1. 1 
"',._, • thnt t..'le re i =i a clninur.i poss.:.h1L•-:· of vibrat ion , 

r • zat.1 l)n o r any othe r a c tion Hhich richt eff e ct the freq.Jene] 
st.u l.tj. 

/ I> • :;.u!ated wir inG in t he c qui pn ont i:- co l or coded ; ho e ver, 
' 1 "' art' :;-:., r:iany duplicates ot the color ing and the wi ring i s 
:;, bunr:hed t,hat i t i s i mpossible to rol;, on the col or code f o r 
trocL,G clr c· .. l t :s. 

1-46 The porfon:innce of tho cquip:,ent when s ubjected to ohock n~ 
vibr t ion rt1ll be discus::;ed lat.er 1n thi:J report.DECLt\SSIFI 
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2-47 The uip:M!nt did not thotand n cc le tion or 8 • in all 
di ct.ions. .Jhen counted 1n horizontal pl tor no 1 
opor tion it perto d ti r ct.only'. wted in hori• 
zont l plane but with tront. l t c1:ng do.m the tran tter 
pnrtiall,- cru-rled y £ro th untin to failure 
ot t rear counting clips. This occun-ed t 6. 4 B• !lo tu r 
droJ>8 re ttegpted. No Qal!ID.{l;o occurred to th u1 t otmr 
t.h!ll th t tion abo • Th cceloration curve 1.o sh on 
Plate 9. 

2-S2 Ac aa to the tranmn:1.tt.ar tor th purpose ot inspection, repair 
nnd p c t ot t1J.bezs 1.8 obtained by removtne t cha.ssio 
fro th binet. Like\li th nc units removable .from 
th ch ssis. In bot.h oas a th y aecu d in place by 
ot knurled th crews. 

Ill 

TJW1SI11'1TER ~CE REQUIRS!JEN'l'S 

)-1 UnleDs othenr.1 not nts re 1th 40 ohm 
)00 emf artUicinl ,moor.ma r output on err, I.CW, and 
voice urcd ui th boV1 iow, other ant. nna vui\Wu 

ts th requirements o£ t specifications. The results or 
this t.eet re shown on bles 2 and 3 • 

.3 .. 3 ill o! th pilot's controlB loca d on the pilot' control 
box, rat ontrolJs l the front 

l o -~u.i..i. • u1. t y d to any 
frequon d f front l g dtl 
nee ssi th and d-
Just1ng o ks. 

)-4 E1 th r t pilot or th operator ind nd nt].y ot th oth r can 
:ft.art. or stop the transci.tt r. ~ s of link djus 
,ti.thin the t .. lUl-~tt r it 1 posoible to ope~ t t e 
w1 th th pilot• control box ble - ... .,.v.:--"• 

)-5 (1) I th th aid of crystal f'req noy 1nd1.c tor 
and l1 , 11but not 1 t.h crystal frequency 1n-
dicat.or l oruJ di:scussed 1n rvn!"l1.aJ'8ph 1-lo,n to pre-

f'N:auEmey ch b d for o ration 
ftntenna. Th1 coapl.1 ed on 

or 1 lane durinc periodii of l c provid 
1n t rp ..,.. .. 1:..u1,<v 1a ninnina; othcnds , th 
dl"a1n on t to t . 

)-S (2 t t up on terma it is possibl by 
.front o ling wire 
sutti unt reaonat.e m.thout 

h r contro • r, j or the 
ond/ or coupling y noc to obtain l:l&iUl!Iwn 

etfic1 ncy. 

-8 • 
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J-6 (1) It is posoible tor the pilot or operator to " 1 ct either of t.he 
ch!mn ls .indepen entl;r o! ench other. Since t.he pueh buttonn of 
tho pilot's control bOY. nnd of t.oo transrd tter re in p,i rallel 
puohin th button of on~ causeo the hold 1n ~oil to dr win 
both buttons thuo visually lndic ting the charm l in use. Chn. -
inz fron one prctuned chrumel t.o another require:i le~s t 1 an JO 
:ieconds. 

3-6 (2) It i ~ceca ary to readjust o.ny per.er controls duo to ol1i.1't.­
l.na oonds. 

J-? {l) Ci.th r the pilot or operator mtlJ elect cod 
Th operator in addition cay select 1'C\l which 
t pilot in those specific tiono. The ti.roe rcqui n 
tho type of cmasion is uithin )0 ... cc nd'", 

J-7 (2) It iD not n ceasnry to 1-cadju t. o.n:, no r controls v:h n chnndnc 
the type of et:li.5sion. 

1-C (1) Th equ.lpnmt provide:, for a variation of pcmer output h:, means 
oi a t.wo po:,ition cm.t.ch narkcd Tune-Operate. In Lhe tun position 
it is 1~ :-io.::oible to operate t,1c tran fer r la:,·. 

'f2) In •he ooorato (full power) po:11tio.1 no tubes oscillnt in t.h 
kc.:, up t>O ~ti on. 

- ,J · tc.!:t ,y 15 located on thn front. mel ,tiich n:i:, oc kc d or 
lockt; J • ~:, t.ho snitch 1.r; in t.hc 110:,cr(ltc 11 po:sition. 

)-9 (l) The ovor ll udio frequency char ct. rL.,t.1c ooots the rcqui rem t::i 
of this paracrnph ao ohmm on T blc I.. 

J-9 (2) The audlo frequency distortion ia nithin the 15 per cent r.m.n. 
require nt of t.his paracrsph. The ro:,ults arc ah own on Table 5. 

J-10(1) lect1on of the t;rpe o! eciseion nut ticnlly selects t.hc 
proper idcLonc oicmi,l. 

J-10(..?) Tho .,ld t.-ono freq ncy on c-,; is 1J50 cyclco and on l!C l 1060 cycloo. 

J-lO(J) The sid t.one audio characteristic 1s m.thin the require nt or 
thia para •r ph. 

J-10(4) The Didetone circuit toe ch rec iv r hae M ndju.stment ot impedance 
froc 50 to JOO oru:w, and ido ton level troo .l to 8 volt. in 10 
st ps. 

J-10( 5) Voice and idet.on output l.()v ls a par t.oly djusted. 

- 9 -



.)-10(6) The nbove are installation ad.just.oenta and aecoos 1 obtained by 
removin...r; tho chAssis fran t.ho c binet. 

J-11 No h adset ~lUDB control.e re provided in tho equi nt. 

J-12 In addition to other functions the keying rel y ,men closed, 
closes t.hc sidetone circuit.8 t.o the t\'TO receivemand erounda 
tho output antenna ten:unalo to the receivers. 

3-lJ nie pilot•o control box and ~ransmi.tter panel are each provided 
\nth a r.u.crophone s17itch carked "Ra.dio-O!t-I. C. 5." In the radio 
po:sition with the transrJ.ttcr turned on it is possible to operate 
the transfer relay and to rnodul.nte tho transmitter. The pilot's 
control box is prov1ded with a t.hrottlc :nntch Jack. 

J-14 The cquipnent in it.a present condition is suitable for use l1i th 
an RS-)8 microphon on either radio or I.C.S. po it.ions but is not 
suitable tor us with a throat rnicrophono. The mrin~ ot t..'1e pilot's 
control box docs not con.tom with the oche:natic diagrnm U90562-A 
or the desoriptiw specifications reference (c), but the m.rlng in 
either case doos not provide for the use of a throat microphone. 
It \rao deton.rl.ned that tihortins tho tip contact or the cl.cropbonc 
j ck to eround pernitted the uso ot the throat microphone. Throt.tl.e 
switch opero.tion hno been provid d in the pilot's control box. 
Closing one cicrophone button or throttle 8Tli.tch doeo not cnorcita 
the other microphone. The operation ot one rai.crophone has no 
effect on the at.her since their circuits are se:::recnted. 

J-1.5 E1 ther th pilot or the operator can etart or Dtop th I.e. s. 
independentl7 of each other. Ho ver with tho "Local Power" 
sr.itch ot the I.c.s. unit on any po!lition except of£ neither th 
pilot or operator can release tho I.C. s. button. Uhen the I.c.s. 
is made operntive microp.'lonc current is vailnble to either cicro­
phone provided t.he microphone sm.t ch concern d is on the l . C. s. 
position. The operntion of the tnmsmtter docs not interfere 
with I . C. S. operation. Po r to the I . C.S. unit ie brou6}lt in 
on t.he saoo cable which brings power to the dynamotor and trnns­
r:iitter units . 

J-16 A. rec iver selector mdtch iB not provided on the t.ransmtter or 
pilot's control box. 

J-17 An under voltllge relay ie providoo in the tran.sn:ittcr 1Th1ch 
operates automntically \"then the input voltage !alls bclO\t 24 volts 
o.llowinc tor operation at reduced output. An ndditionlll filament 
adjust.i:19nt is not provided. 

)-18 Tm> cetera are supplied and C10W1tcd on tho front pru1el of the tra.ns­
citter. One indicates the radiatinc current and tho other by neMs 
ot a switch indicates filament volta~ , the P.A. ttrid current and 
the P. A.. plate current. 

- 10 -



3-19(1) 1'h t quency per turc doc~ 
not 1n all cas s t t requir'1"11., .. nte ot the specific t.ions. 
l'he reaults are shown on Tabl.ee 6 and ?. 

(2) The cqui t ts th frequency stability and pcnror output 
roqui nts tor chance ot rol.Ativ humidity on 11 except 
tho hich trcq cy channel. The re:ml a. shmm on Tob1 s 
8 toll. 

(3) 11le equipccnt ets the reset rcquirct:Jents or thie pnracr ph. 
Th re lts are shorm on T blo 12. 

(4) Tho equipJent. doos not t 't "Tune-qperate11 f quency chance 
requ.1 t. or t..'l µor ~ pti. Th r sults are shom1 on Table 
l). 

(S) The a tun us tor vibrotion t t.s 1c not daptllblc t.o tine 
djw;tmnt. T 11 tu is not consistent throuctiout the 

surface area d varies bet\ t llc:1.ts ot .OJl to .062 inch. 
Th vibration chnrac riotic 1e aoro of an inpa.ct than ot a 
ine l !ore o! ClO nt. ,Kn•~=n:. nts included 

th no y loc drltt 1n ddition to th vib tion e!'.fect 
and inc the y locked ts re tor duration or 

-4lalt hour and t vibration for on hour. the actual trc-
qu ncy deviation ,till be onmmnt l sa than arm on the table~. 
·11th better control or th -.ibration bl operation, th fleet 
of vibration on the oqu1 t uoul.d be further reduced. SUbject 
to th boTe conditions it is Uo t t th ::iui;xaent r.ould 

t t.h rcqui nt ot th1.e ~ :;roph. t'hc rooults ot t 

(6) On full 
28 volto 

ch blo l.4. 

r Cli operation chance or su 
cu.;s.:,ull"U, le rr ct on 

olt.ac frOC1 24 to 
d troquoncy. 

nts for y 
on for one at c~tnnt 

• o 1.s. 
re~:rucn1cy t b111ty u1 nte for roll 

orunm on T ble 16 and Pl tcs S t.o 7, 

( 9) Tho e.rc ct t r nc"J ot channel by rcoovin and repl cin 
• odj c 1. ohannclc iltcmed t Q cy chanc up t.o pproxir.latcly 

2) Kc. fl ro ult.a are dl01m on T ble l?. Th fleet of d tuning 
th P.A. circuit io shcnm on T ble 18. The totnl current. drain on 
th pr ry GOUPC 18 hmm fable J.A. . 

)-20(1) The O mil t JrnUh!.Jc.J..tter incl ne th mount.ing ba~ 
· tool c t i r th e c1f'ic t.ion rcqui ent 
of 20 V2 d t.'le 8 inch Ov.?r th U d l) inch • 
T ult.a ha:m on l. 
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l-._ l ) Th1..· r' I • (' nn~ t ~ I al'<' 10-at,P l as . no t. f t l .. 
L. tl ~ 

l ( L4l r 
t, t 

r, 

C t 1c 
f • I P nch. 

( ) It 4 \,(' Ol r 
t t, 

•. f ♦ t t. 
l u. . t. 

l • f t. ~ 

. -.n r , llut' ., . t t· IL l )Y t • " 10 B dr w n , C (1 J. 
o! ♦ 

>J t-,F:.- ... .,__..,, l , 1 "'abl L 

l 0 w .. . C 16.S oft ... r L 

\• t r 
'-'I r 

r l r 

C ..... OV t" 

< -I. 

1:.r 

b 
;. 

.r.n '· e 1v'i ... 

•. 

rP nt. ,. 
ircr lt. 

lfe tu 
r "X ' f' 

Vera .... 
.., 
• 

h tio tr.<' 
f>l"V CO • 

lt n ♦ 
J t r r 

1 • 

• co clus.1. 3 re 

qu t. st •• act rJ r~r 

(c) , ... th the exception ot t1c i f s cur.Ln t.t.cr 

t t . 

n::.c> to t,1c ow.ti· plntc, t e ui;xcr,t 1 "uff1c.1. rt.ly to .·sure 
lons and relinblc servic. Thor r cli~o for secur1n; ~ ~"llt.t r 

o to tho ount.u1~ pl tc carri.c1 ar.ay \ en t., o equ.1· ..- t w subJcct d 
to an :.1ccelcrntion of 6. l C• Th -failure occurred ti th '..he equipr ent 
nounted in a 'orizontal po:iition but with the front panel down. The 
quir t \,aD rot rop, d in a sioilnr plane 1th the fac up., but it is 

obviou" thnt the snap fa.,t-Oners 0:1 lhe front of tho OO\L"'lt.lnq bn e are not 
ru ged cnou'?h to withstnnd a simlar ace leration. l~o other ce ~ 
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occurrc~ a nd the equipnent s uccescfully lTithstood the a cceleration in the 
normal posit ion. 

( j ) The convenience of installntion is discuss din the flight test 
r eport, The desic;n of the equipnent i:J ouch ns to provide for quick and 
easy re□o,al and rei ns talling of the units. Certain operational features 
exist ¥~ich a re un<lc:si rable. llune rous t uni ng adjustments are located on 
•,he d J.,.s --.f the chaMel units in addit i on to those c ounted on the front 
,.xinel. ,1~ necessi t a tes rcr:wval of the unit t o make adju~tr.\ents . Under 
;::r-rtn_, c. r.u.Ltion!> as p1uch as one '1nl.f hour was 1equircd t o proper¼ tune 
tll'? .-1ui r1t . ·.1th t he r ost a .1e:qua:te ca librotion chartD and thorol.18h 
.:a. 11. :1r .1. t.: ... ti1 t..1B pi;;r for...:ince of the equipment t his time uay be con­
... jerablJ : .-.,J,..rE. I , out ;rooo.b]J not within nt isfnct or:, lir.lits. A tool 
~=- pro,. In.: r rlili"...:n~ r-ost of the adjustr.ients, but n "l rencl'.J (not provided) , 
1.:; w ~• .:; · ,r · fo r Cllan.!in the li1.k coMecti ons. The M. O. operates on I ,. • ~ 

,sf ... ar.d ,.;; )ft\ e 0utput {'ro')t.cr c::y. It is impo3s i ole with the UJ crJStal 
!' .... f'1 l r,:: .. ro• cr ti') --:e• r. ine t.he pr o•)cr ham onic frequency. 

l 

•, r 

wi •. .... ,: t:wt Jf t, e channc J. ·elector switch failed. This 
..1~ ock Jn"' _r :1, 4 o 1t f or t.ne rivet holco; as a 

ot P i n d fo1 r ndy QCC ~slbility for replacing 
.. • ·,"lo r:ult i )li c! t; ru d bunc, nr of the u i rinr;, 

•., T''l ..... 

~ .. • t. rl..!. r •., 

r· .. u..· 'lrid tcJi ous per tion ven for experienced 

u tt for t est , ere not marked for 

t< 'l I.'" 11.'"'pcre f use 111 t he dynar.iot or 
!ic .ith the quipnent we.re rote i at 
f1ii: .,J , u ue.l l;r l-then s tarti nc n.ftnr 

,ft ... r repl ac r.ient witl 60 
" • .. r 

vi ,1 w the . • dinl s held 
c an c of f requcnc:,• occurs. 

"J.v r · , 
-::olor_ nr, u 

of t , . tri:i,: 1a n incorporated but duo to 
cablint: vJ.· the oa..,s of ,n.res, tracin~ of circui ta 

J f' • 

r: !t i ··<,.rniblo +/) preset the .o. s tnge on the bench or i n the 
1 r : 1.1v , pr vi de l in t.1 • l a • t e r case the n irplane en£;1.ne i s runninc. 

, • , •• P. • t, ,. c .. 1 rc.1t, drain is too ~r e nt on t ho cur planc b ttc ry. 

, 1 T 1.. ,1 ~ 1 ;:>'" ,:-, t ..... not arr an ·od t o provide fo r use of o. t hroat. 

- 13 -
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TABLE l 

ra1::;rrr AUD Dl~lt31Jt'S 

dei&ht Deft.h ,idth l~ht 

rl'ln ml tter with 130 Dnd Tubes 10 3/4" 13 3/8" 20 3/4 II 'LO 

~yn.nmotor 8 3/8" 10" 6 3/8" 26. f> 

:o•trol dox 5 1/2" 3 1/4" & 1/2" 3.26 

., nit with Ml'G n.1 Tubes 6 1/a" 8 1/4" 5 1/211 10.376 

CABLES 

L.en;th oicht 

t.or to attery 4811 1. 575 

otor to Trn lttor ~8" l .G25 

Tr it r to Co t.rol Box 6'' 2. G87 

Tr aclttor 

.rencmitt. r 

to GFX i.>ynnoo tor 48 11 1.457 

to IC nit 48" 1.457 

TABLE 1-A 

CURHt.:Nl' i)RJ IN O r'RluARY l>O.,"'ER Sltl'1z>LY 

VOLrAGE CJl,STAl T AT 28 VuLTS 

Voice {?lo d . ) 

Voioc (with L!od . ) 

l 

16 . 4 Ampere 

17.8 

18 . 2 

18. 6 

E 

lbs . 

II 

II 

" 

lb. 

II 

,, 



·- . Ll TI CY 

'EL A 

A..r t. . nl -----r,,-. ------
'rd. 

r I • '\ ,1r1t.oy £m.i .. ion ... 
..1re :HI I ,al ---. 

C T 3._ "- , . 

J; i T 3\.,'\ l. 

1,£,I F :_r iJ 

Voice ~ . '-

Voi 0 ~C•-. 4~ . . . . f:, .. l 

C'.. 
,., 4 r, '! l . ' 

.: , F' l 

~. 

L B 

l C'' ! i •• '> 

II c, 3 'i 

II ~ ; J • 

11 8 
C 

Voice ~ . " • l.2 

,, 
T 1::. L 1,._i. ' 

p hi l, l. i . t 

11 Cf F ,. l. ' • t 

oto T - Trnilinr; Ante:1.,n 

F - FixoJ Antenna 

OECLAS~IFI 



I 

Cel. 
.:o tt. rn 

II 

II 

II 

II 

,, 

" 
., 

. , 
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TABLE 5 

r'OIER OUT rtJT AlID CAL lBRJ T IO'J ACCURACY 

CUANNEL C 

Ac tunl C&l. c p. 
r eq . Accuracy Etni don Typo U:.F. 

3v43 l.43~ C\i 'i' 300 

lC,l T 3 

!Xi, F 3 

101-e T 3L 

0 C F ' ' 

.... 
\,, . 

. l 

LC I 

:e 

1 

f 

Ant . 
Ros. 
.J"I.. 

40 

40 

4 

' • 

DE 

l t t e 

1. 4 78 . 3 

1.5 ~ - 0 

1.16 b4. 0 

1. l.1 f,3 - ~ 

• • l 4 . 

• l 78 . J 

. 1 • 7 

.. .. l • --

• 

. J. 

l. ;J 

• l ! .. , . 7 

1. l 

.. • l' 4 . 

t : • 

l • . 
... 

i_A~StF D 



0 'Ir T · ::>J .. ~.J 

. ' r q . 

. ) ,., 

L l 

4 

5, 

- ... -

!J.3Ll. 4 

lutI It. d. l I 
'ht\ru e l B 
l, ..._ Kc • 

• ti6 

\. •. ' 7 

.. 
l. 

• 1 

l. 

. , -. 

l 

l. I • 

. () 

.. , 
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... 
l i3L ... 5 

AU:Jl DI..1TO 7 IO', 

RUS Jist:,r t..o 
C 11\1 !\O 1 fi 5hannel B Chnnn 1 c - Che nnol :5 

ll."l! , Freq , E40 Kc . l o., Kc , 3000 t\C, 9U . ~ . --- ---,.._.., 
.!) t, , 8 ;: 6 . 7f /. 5 . 4 

, 
G,4 

, 
1- I 

4 10.87 fl .as 11.06 l l. f! 

J() 11.2& 13 . 04 11. , 

11.32 0. 4 U.42 12.!>7 

1 10.43 ~.07 13 . 2 l~ • ._.., 

1 00 8.4, . 26 11.t.~ 11.4 

2000 6,64 7.18 11.0 lv ... 3 

2500 5.5 G.l • 77 9 • .. 

3 00 4.7 5 . 23 /,23 . ., 
✓ •• '--



Tl I.£ 6 

Fr q1..onoy nsuro~nt '1 Jo ft t W of Jn .i lf J0ur t.."y ,.,ockod full 
Pawor Em1es1on ot Enoh lO Dcgreo Change of fomporeturo 

Te P• 
C,' 
t,;. 

• 50 

+ 40 

• 50 

-t 20 

• 10 

0 

- 10 

- 20 

• 60 

+ 0 

.. 

~ 10 

0 

- 10 

- c.7 

C, l,t;L A 5bv Kc. 

::460 

2460 

2475 

2460 

2470 

2375 

2125 

2060 

2400 

2510 

26[10 

277 

2:,00 

3110 

3400 

347 

F'req. C hA nr;e Ovor 
10~ Te . Change 

,EL B 10{ 

""V " 

0 

15 

15 

10 

;) 

.!50 

C5 

110 

l30 

210 

200 

70 

0 

.0027 

.0027 

.001 

5 

• Ol 

.o 

vl2 

.013 

l 

. 009 

.o 7 

f- l.hx • 
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TABLE 8 

FRE.lUENCY STABILITY VS VJ.RUBLE uUlilDITY 

CHAfilffiL A t>50 Ko. 

Test l 15 min. Key locked Full :Pow r 

.,. 
uw· Freq. Ant. .. to~-.l.lin . --- l 

0 38 . 6 28 500 l. 17 
5 3 9. 0 28 500 l. 17 

l ~9 . 5 28 500 ! . l 
• 

15 39.6 28 s l • 1 . 

To t 
,, .. 3 run • .l L< {'KO.! Full P u'i:itJ:" 

0 4. 1. 5 ~J 4 4 l .16 

5 4" . 0 43 " 
l 45.0 s " 

4 . ~J :-, " 
.. o .. 5u .. 

21: ~ . 7 5l.? ti 

3 5l :' 

.. 
'i..rJ 1 • ., 11 11,i r 

0 ' • J l ::-, l 1. 16 

. ' • l . 
i.." C 51 

3:, f ... 3 

x. : r ,,. -. '\; . t ·V I • [I .. 
11 

j .., :- t \• 

x. Proq , .... J) • ..,o t.d T .. . 1: "V . . . 
l J r t· • . DECl fJ ~,S 1 



-
T1SLE 9 

FRZ~UENCY STABILITY VS Vl!RlJ.BL.E fill.ill:) !TY 

CJAtmEL a 1000 Kc. 

Teat l 15 oin. Key Loc:.Cod Full PC1Wer 

Ti Temp. Hurn. Freq. J.nt. 
idin. oc. % 

,...._, 
I 

0 40.0 29 2560 1.18 

5 40 . 0 29 2500 l.18 

10 40. 0 ao 2460 1.11 

15 40 . 5 30 2260 1.17 

Te t 2 50 cin. Key Looked Full Power 

0 41.0 81 2290 1.17 

5 41.5 90 2290 1.16 

10 ,2.5 90 2310 " 

15 4:S . 5 92 2260 ft 

20 44.0 91 2300 It 

25 45.0 93 2250 " 

so 46.0 91 2300 " 

T at 3 30 in. IAy Looked Full Pa-nor 

0 

10 

20 

so . 

59.6 

o.o 

59.5 

32 

30 

29 

28 

2:S25 

2290 

2~00 

2160 

1.16 

" 
II 

x. Freq. Ch ce Botwoen To t 1 ftnd To t 2 • GO-.... • . 006~ 

· 0utput Powor ChanGO 

X. FrequeDCy Chnnge B 

Output ?ow r C nu-.e 

en Test l d Teat 5 • 90---' • . 009".! 

0 DECLA ~SIF E 



TABLE 10 

FRE NCY STABILm VS VI...RIABLE HUWDffl 

CJAtmEI. C 5000 Ko. 

i'eat l 16 min, y Look d Full Power 

Time 1' tl.P. illm. Freq . Ant. 
Uin. c. ~ ,v I 

0 42.0 53 1925 1.24 

6 u.o S2 1900 n 

lO 42.0 51 1800 n 

16 43.0 31 1750 • 

Tat 2 30 min. l..oy Lookod Full :Power 

0 5.0 79 1550 1.25 

5 45.0 79 1510 " 
10 45.0 79 1600 ti 

15 46.0 79 1450 " 

20 45.0 79 1450 n 

25 s.o 79 1450 II 

50 ,s.o 79 14 90 II 

Test 5 30 cln. Key ~okod Full Powor 

0 45 32 1510 1.25 

10 42 31 l o20 II 

20 42 31 lo40 ti 

30 42 30 l u40 n 

' x. Fr q. C ngo Between Teat l nd Toot 2 • 300 __,, "' 0 . 0 1,; 

Output Chant; l.O ,, . "' l • 6 21, 

?.hx. Freq . ChaJlGO Betwe n Tost l nd roat 3 • 240 ..._ • o.ooa, 

Output Chango DEC~ /t S~ -.,. . 



Tl.DLE 11 

FR:.:~UENCY STABI ... ITY VS iJ R:J.i:i:..... .. iU IJ:'i". 

C,:J.t ;~L :> ~:>00 ·-. 

Test l 16 ...L.n . oy Loolcod Full r 

Tic:o Temp. fur.. req. .hr.t. 
in. "c . ~ ,._ 

I • 

0 40 29 ..TX) 1. .9 

5 42 30 ... .:io 

10 42 30 3°00 II 

15 40 28 390<.: ti 

!08t 2 30 ·un. i..oy Looked }'ul 1 r'owor 

0 44 66 ovlU l,17 

10 44 80 67,0 " 

20 45 ao u87.., 11 

le) 45 80 0976 II 

reat 5 50 i!in. u,y Looked Full rawer 

0 ~5 so 0340 1 . 11 

10 42 2J . S 6250 It 

20 ,1 28.5 0150 n 

30 40 50 6150 tJ 

x . Fr q. Ch ngo Botwoen To t l nd root 2 • :5075 .._ • 0 . 034~ 

'"tput P r Chene 1 . 8 'I. • :S.18% 

X. Froq. Chanic Botwoen Test l nd !'oat :S • 2'40 ""'-"" • 0 . U27',.; 

Output Power Chtln&> 0 

DEC A .,q 
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TABJ..£ 12 

RESET 

CliANHEL A 

Proq . Chante 
• C • From Orit;inal x. C ngo -Original 247 . 800 

Renet l ti 0 

n 2 " 0 

II 3 2 7.805 +5 [l ,-.J 

C.IAm1.c.L B 

Ori &iMl 600.428 

Re sot 1 500. 414 - 14 

.. 2 600.423 - 5 

• 3 500 . 400 - 28 28,.,,.; 

CHAlniEL C 

Orit;iMl 1499. 785 

Re e t 1 1499 . 831 •46 6 ,_, 

II 2 14 99 . 780 - !> 

" 3 14 99 . 805 •ZJ 

C !A :ELD 

Or-1 1Ml 5001.500 

Hosct l 3001.450 - 50 

2 3 vl.400 -h• "V' 

" 3 3v.J 1. 4.!0 E , p 5,,..- ... 
~ ; f' ', j,.. . 



• • 
TJ.BLE 13 

FR.: UE!CY STJ.BlLITY OF llO FRO.t..i TU l-«B TO O?hRATE , J-, l T 1 ~ 

Froq. Kc . Devi tior. 
Channol Tune Operate - µ 

A 549.200 649.u72 472 0.085 

B 1000.038 1000 .152 114 v . Cll4 

C 3001 . 660 :5002.050 5v0 C. 0166 

~ 9000. 760 9002.280 l52J 0 . 0169 

fABLE H 

VIBRATlv1' 

Channol B 1000 Kc: . Channel D 9000 t.c • 
Approx. Approx. 

Tioe Vibration Froq. Freq . Ti .oo Vibrntion :'req. Fr . 
Min. "' rs c. - Min, "v Per Soc. -

0 52 &00 0 25 ... .,oc 

1 36 475 1 28 l ~ 

6 36 480 16 25 1850 

• 16 480 20 24 2600 

10 15 490 26 18 2650 

15 58 405 50 16 2u70 

20 18 465 36 31 2770 

26 25 430 57 38 2300 

30 21 458 40 53 2350 

35 17 410 4 3 30 2400 

40 56 560 6 28 2960 

46 23 300 60 27 3050 

55 26 300 55 23 5150 

60 18 225 GO 50 2850 

Total Vibrfttion 11nd lormnl Key Lockod I>ritt 276-- -1350""'"' 
14,oe 1/2 Hr. Key Locked Drift (178,.,,,) 97"'-1'- - - -- (460-) 900--V 
Vibrotion Eff ct lAGo Than .009~ • - • - • - • - • - . 009;4 



!'ABLE 16 

LCX:KED KEY OPERA'l'I0:J 

ChaMol A 650 Ko. C nnol B lOCX> Kc. 
Ti Toe.>. Hu • Freq. tfui t cp. B • 
hlin. •c. % ~ n. •c. i 

0 7.2 55 470 0 ,&.o 30 660 

6 44.0 52 485 6 f3.5 29 482 

16 43.6 31 498 15 44.0 29 25 

25 •\4.0 29 618 26 44.2 29 588 

35 .o 29 630 36 4.6 27 382 

Frc,q. ChanGO Atter First 6 !!in. .ooa1- - - .. - - - - - ... - - - .01% 

C l C 3000 Kc. Channel I> 9000 Ko. 

0 2.0 24 2650 0 ,:s.o 28 2100 

5 43.0 24 2560 5 u.o 28 2400 

16 43.6 24 2600 15 "·o 27 2450 

25 43.5 24 2500 26 44.0 26 2540 

36 46.0 25 2500 35 "·5 26 2550 

Froq. Chang /.!tor Fir 1t 5 Uin. .002~ - - - . - - - - - - - - - - - .002:si 

U 11 



TABLE 16 

r t:E'.CY T.ABILITY VS ROLL J,. I CH 

C iA l L B 1000 KC. 

Roll ?itch 
l llllC L H R F V 0 

• - ~ - - - .,....J 

0 405 400 390 420 41 6 

5 "~O 370 360 430 375 

10 385 365 350 425 1 65 

15 3 :J 375 3 4 5 415 65 

20 395 3 0 42~ 370 

25 395 380 3b 2!> p; 565 

30 385 365 350 425 l" 36 

A~ .. 'RJ, JE DIF'F • 16 ,.., 16 .- 9--V . ~ 
.00161 .0016% • ooo~ . )5 

C 1: EL D 9000 !\C • 

0 b7 770 870 375 450 650 

5 700 800 9:,0 375 5 0 726 

10 650 750 850 sso 525 700 

15 500 625 700 425 575 750 

20 600 700 800 525 650 800 

25 G2J 750 850 550 700 850 

·30 600 725 850 575 726 875 

AVwt'-IGE DIFF . no-- 101- 160 _, 155 ,_ 
. 0012,t . 001% .0016% . 0017% 

DE LAS IFI 



• 
TABLE 17 

mTERACT l<ll D.i:.'111EEN CHA?rnELS 

Channel Removed 
In Oritinal Removed Replaced All Other 

Operation Preq. Charutel Freq. Channel Freg. Channola 

D 9001 . 9 Kc. C 8991.81 Kc. C By A 9022 . s~• Ko. 8998., Ko . 

C 5000. 1 D 2996.952 D By A 3004.856 2977.096 

B 1000. 895 A 998.495 A By D 999.276 997.962 

A 549.59 B 549.200 B By D 649.546 649.209 

A 549.59 Interchange A and 13 544.157 

D 9001.9 n C and D 8982.28 

Removing a ohanaol and r placing in 
on frequency. 

position had negligible eft'eot 

TABIE 18 

X)EfUNillG P.A. CIRCUIT 25~ . 

Oricinal Detuned 
Channel Froq. .. :!!;7! - 25% 

A 549.54~ 549.524 549.600 

B 1000.286 1000.190 1000.342 

C 3002 . 427 5002.260 l002.570 

0 9002.280 9002.090 9001.710 
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r to 110. 
F-42-l/..)2(9 )/ 
?:AS (96) 
Sel"ial 41068 

• 
U. S. },AVAL AIR STATIOl: 

An costia., D. c. 

26 FEB 1941 

F:rm:ii :l'ff'.'fflr\flft<r'I, a Officer. 
Toi ot tho Bure u of Ships. 

SUbj ctr Aircraf't Radio - ConN.dcnti l Contract C-110s7323? 
with Bendix Radio Corporotion !or CXAR Equip:ient -
Flisht Test or Subjoct Equipnent - port on. 

ferenc t (a) BuShip:s ltr. c~1:0s73237 (1-22-DRl) of Januaey- 28, 
1941. 

I:nclosurcs (A) Photoeraph AU-S7024; }{od l CXAR EquiJ:lllOllt; Proposed 
Layout ot Trerurnd.tter, I.c.s. t.Jnit, and t1r0 ADaocia­
ted C 1 rs. 

(B) Photograph A?l-37007; Uodol CXAR F.qui t. C il te 
Equi nt. 

(C) Photocrroph AN-)7005; Uodcl CX.lili Equi t. Vi of 
Right Sid n.r of Tranmitter. 

(D) Photocraph AH-37006.; Uodel CXAR Equi nt. Front 
Vi ot Transmitter ShO\ving • thod of movinc Coil 
can • 

(E) Photocraph All-S7008J Uod l CIAR Equ1 t; Le~ 
Sid o.r.d Front or Trammitt.er. 

(P') Photogro.ph AlJ-5?009; Uodcl CXAR Equipaent; Dual 
Vi of Hieh Frequency Coil Cano. 

(G) Photo-raph AlJ-57010; Uodel CXAR Eltuipoent; l 
1ew of Law Frequcmc;, Coil emu:,. 

(H) Photogr ph /il'-57011; Uodel CXAR Equ1 t; r~ 
View ot I.C.S. Unit. 

(I) Photocraph AP-S70l2; u l CXAR F.quipncnt; Top 
V ot Tranm:11. tt.er I)yrulmotor. 

(J) Photograph Alt-S7015; 1lod l CXAR F.qu1 nt; Front 
Vi of Pilot's Control Box. 

l. '?bi l tt r 1a t port of teats t this otation 
on ubj ct equ1 nt. 

crtption ot ?.g,uien!:• 

subJ u1 t cana1Gt of a ~our channel quick-
obitt tl"anm!Zitter epan.t.e 1nterphon unit. Both uni ta o r-

in conjuncU.on 'With tbe1r own ttvnamo·tor and p-
t 1a deaign to te fro a volt D. • 
tranmntter can rated rrom eit r a 

tion and pron ions ha been 1ncorporat.ed tor T'Pl'lnY.A -

tion. Four pan.te channels can be 1:natelled 

lot Addenda 

JU ll l 



U.S. NAVAL AIR STATIO!l 
Anacosti a, D. C. 

and thea chnnn ls are or two types. The low traa ncy type ex-
t ndB i'ro::i )40 to 1000 lee o.nd th high frequency type xtend:; Crom 
3000 to 9050 kc. Any cODbi.n tion o! chnnnels can be used but th 
low freq ncy chtmn 1D suitobl !or operation int--o a t~ illnc 
ant nna only. Two high frequency d tTtO low freq ncy chann ls 

re furnish d with th test model. 

). Histor-J of Tests. 

Th subj ct equiprwnt rri '\'Cd at this stotion on 
Jnnuary Z1. Prelicl.nnry bench tests re ~do and :CllGbt te ta were 
bec;un on Jnn r'<J JO in J0-2 airplane #1049. 31.."t flights ··,e de 
includinc one to an ltitud of 18000 feet. cu, !..'C\, and voice 
COJ:l:lunication t s obtained on representati f rcquencies throuctiout 
the band "hen usin3 nntennas !or hich the cquisnent had been esi­
cnod. Durine t t st period tho !ollcming failuree occurred 1n th 
subj ct equipnent. 

(a) Pilot's voic sidetone ! ilcd and no interpbone ~as avnil­
able uith t o oicrophone buttons d pressed. This condi­
tion as corr ctcd b:, the contr ct.or. 

(b) Voic - code selector circuit s broken durine repair ot 
sidctone circuit rent.ioned bove. Circuit ua:; rcpnired. 

( c) Freq ncy shiftina oechani !ail d to operate properly; 
two da1 n, consumed 1.n r pairinc three individual r 11-
urcs or th treq nc:, shif'tinc c chnniso. 

(d) Ch l D cnvo intemitt.ent operation on the crou."ld and on 
two flla}lta. Trouble s d t.o poor contact at re r of 
coil can ss mbly. 

(e) ~c ssive noic is produc din tho r c i rs b1 both the 
interphone nnd tho transcitter dynar.iotors. ,. \-eral efforts 
to cure this condition ha not produced s tistactory 
results. 

(.r) On channel indicator button in trnnsm tter control t>ox 
r ilcd to Optlrate properi:,. Button a repair d. 

Page 2 of Addenda 



• 
U • .., . U,WA~ ,IH STATIO': 

Anncostin , D. c. 

(c) i;wcrous :ailures oci:urred ue to the fin ·ors at the rear 
of the c0.1.l cnn not kine proper cont.act. 

l. ueights ... ·1d UVCl ~11 Dir.1en::.lorui. 

Unit Hoiaht ,idth Length eict t 

';ranmJi t t.cr 10 J/4 lJ J/8 20 1/2~ 69.0 
T::-ans . Control Jox 4 3/4 J l./8 5 l/2 ).5 
Tr n:1. D'rnar.iotor 8 ?/16 6 J/8 10 26. 5 
I.-::. S. Unit 6 'l/J 5 l/2 7 1./2 lJ. t. 
:ulilc (.'rans . T mo to ·.ioner ::;ourcc) i.8" 1. L. 
Catl.c ('irans. l:,m . to rrans . ) 4811 Lr, 
Cable ( frnns. t::, . ,. - ·nit) 4811 l. .l.. ; • _, . 

Cable (Tran:;. to 'irar.s . v'"',l tl"O . ., J.ox) 11011 

1,JT A:. EIO:IT 11 .7 

Jdit1onal l 1/211 l. ;r<>'ti 
-,ounting prov Hll ~ s . 

~nt ... :: ~ lo.to to duplicate OP 

5. 

The on _ n 1 t:- u '":'\!. •• ·- r :r.ti r,; ;- +,,c WT!. t.r,o "!",'>rt. • , 
ount in the hol "' · ',..,, f r t. e ,: , ri• s t.ransr.u t.t.cr rmri t'l 

1 m... • •~r· l ... - • •- r rountl n" ? la t.<1 w~ .. h Ii" 

th ui ..... •,. '1.'1C'f' a repn ... cntat1vc :J,..r-
llat-o .. b .. ;: .:. t , -,. l L.9 ro.di" t t 

nl., .. n J!>-1 air .. r-J 
t'-.i · .. ns· ,!.lnt1. r. t ·o foll)vrin • Cv, K~t.. ar 

( ) The trnnticl • t r .:,.;r,t. ... n ~ ~ l 1ic I u:st . ..<•,en... n" .1.. ci .__o t o 
r1Bht of : .. e t.r r n1 • ~e,r ccs ir: • r er t') tic 1dapt.oble t.J 

the GP Wlt. . !1 t.1 · r.al - H':i ...:o l :J be adder! to t o 
transrrl. tt. r r .. \11 t out cori, licat 1 • th unti ng. Pro-
vid1 .g the louv <l :..r,x,,ir l, U· is incr ..,e in 
c o di cn:::ion .., l"luc:. as 'ln lnch ml one-
hnlf . This a nal 1 ce ir. V,, •.rnnsui.t.t r c ., i~ 
considered s ~ti 1 for purpc,~s ~fa cc~s1blllt.y, and 
saf t7 fnctor o.t altitude . 

?ace J of nda 



U. s. J:AVAL It STATIOU 
J\ntlco~ti , D. c. 

( b) 'nle transm t tor is not ace ssible to the opera tor unless 
ho loos ns hiD safety belt and er, lB throuch the (:\Ul 
count. { SBD type planes). 

(c) The I.C. J. unit and the trnnscltt. r dynamotor can bo count­
ed ... ati-fact ril:, but not in position:i :re dily ccosrlhle 
to the opcrat r. The I.C.S. unit dos not. nount. in th 
... pace rov.:.,j d fort GP loading coil aa tho l d coi: 
:iount ls on the ide of th ship and tho \ eiJht of t e r. c. J. 
unit pr cluJ s thi tJI)e of oount.1nc. 

(d) Tho pilot•s trans itter control box ~ai. 

undue t roul>le but it till tifrt-: 1 t. to :lrovi n t ... :- -
factor:, V1 w of tta fro t of t.l ... unit. A J • 1 m "'f • .. .. 
unit \\hie could b o r t d lnr-- l" u.:, the 'fc l' f ·h 
switch s uld hichly sirnblc. 

(e) The type of hock oount.i on t e CXA { trnnsr:u. tt.er 
r:ore vertic l cl nrnnc for in t.nlli.nr, t. e .lnl.t th n 
shock l:"'ount-n t fl OP trruo\.;_ttcr. Ac an in 
cakin" tho C AH ir.rl.lar to t,lo OP ill co lJidcreJ 

(f) Tho above c ro a .11 ahl to oost in t 11 t.io is . 

Details 11 pond.in~ por. t.i ru:x. unt of nc~e cry 
cquipnent n to be carri. d. Tt .s n s ~ d Urn t a 
frequenc • 1 t ill o lon· r be cnrri d but th~B 

pace nill b n:q i d for ow1t1 n · a rccelve ... 

The b."1 ic contr ... rc.dttJ of t>-\c nodel '.:Y. ·, equi;oont 
are rot t.it.obl for I :-.v l rvice. Vol~ cur.• rcls ~.av been 
plac don units ich 11 not no?T'...ally t,-0 access1ble in fll{;ht; 
audio circuits, ich connoct ultiootel7 to t 1 ~ li~•c r• h~aJ-

ro re run ir, t.l .. ane abl tit a power le '1 rxy.i. • l JOO 
v lt ; t 10 transmitter unit pcrforr. t.hn !"uncti:i~ r an nt. 1 ono 
Junction box and t 1c int rr,hone 1 in rati ve . u oJt tJ10 ir4n5-
ni tter; coordination Hit rec ivcr:1 is, ssibl ,,.:th oni.y a 51,•le, 
specific type of recei v r; s ct onali zing of t.rout:-lv !..s i .. , '°" l ble 
in the present desio; l"'htJ-four le d:s comi.n- out of t.he lde of 
the transmtter r..akc circuit true n d s rvicin a Job for the 
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expert onl:,r". In order thnt thia equipncnt. r..ay be Ml.le oerviceable 
it is rccontlCildcd that the basic losien be :.ado c .1.1.lJ. lar to that 
outlinod :....n enclosure (A) . Tho mw ra adJacent to the .intcr-
coM cting cnbles indic t the approxinate n ... -:iber of conductors ir. 
ench coble nee ssnrJ to pt;r.fom the required fun::tiomi. 'l'he follow­
ing cwitchos, Jacks, and indicatora :ill np,ear on V1e respective 
units: 

A. Tranm:t1.tter DJnanotor. 

!Jon . 

B. Transmtter. 

'( 1) Local - Rol"'.o e switch. 
(2l On- Off smtch. 
(J D:lission selector switch. 
(L Channel selector switch. 
(5) Chann 1 indicator. 
( 6) Si detaie jack. 
(7) Koy jock. 
(8) i.:i.crophone j ck. 
(9) Tune - Operate S\."i tch. 

{10) Test koy. 
(ll) Antenna 3 tch. 
(12) Throttl jack. 
(13) CFI coupling post. 

C. Pilot's Transmtt.er Control Box. 

(l) On- O!!' switch. 
(2) Channels lector. 
()) Indicator show:1.ns pilot control o! transnitter. 

o. 1.c.s. Unit 

u • 

E. 1.c.s. Hast.er Control unit. 

(1) 1.c.s. 0n - orr switch. 
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I.c.s. Attenuator. 
Rec. l, Rec. 2, Both, switch. 

(2) 
(3) 
(4) Two or more Jacka for interconnecting associated 

recei vcrs. 
(5) Radio - I. C. 5. switch (microphone only.) 
(6) l!icrophon jack. 
(?) Spilt phone jack. 
(8) Key Jack. 
(9) Throttle jack. 

(10) Handphone attenuator. 

F. I.C.S. Extension Control Unit. 

(l) dio - 1.c.s. switch. 
(.2) Spll t phone jack. 
()) Hcnd;>hon attenuator. 
(4) Roe. l, Rec. 2, switch. 
(5) llicrophone jack. 
( 6) ;:ey Jnck. 
(?) Throttle Jack. 
(8) r.c.s. attenuator. 

Additional I.C.S. extension control boxes ,1111 be iden­
tical to F. An IMny can be used ns the aYIJ.lable audio power y,'ill 
pemit. The control circuits '7111 be "'O arranged that th t.rnna­
r:d. tter uill nornally be on code emiasion ready for key operation 
but trill shift automatically to voice whenever any td.crophonc button 
or throttle switch io depressed. Both pi.lot and operot.or will have 
a choice o! voice or code emission with pproprlat.e sidctono recard­
lecs of which one eelects the channel but the opernt.or alone will 
be able to :shift fro::i err to HCY. AssW!ling that all occupants wear 
eplit phones tho sugccsted oontrol circuit will provide the follow­
ing opera ti onr 

(a) Clear channel 1.c.s. nt all ticos rocardlcse o! l'fhether 
radio comr.iunication is in progresn or not. 

(b) Radio ccmi:runication nt all tiltes recardless or 1.~.s. 
circuits. 

(c) Any occupant can list.en to any tm>-\<ay radio conversation 
at nny time nnd still monitor I.c.s. 
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(f) The Gettin~B o! the front panel controls bear absolutely 
no relationship to the f roquency to which the ch.nnnol has 
boon tuned. 

(e) It is doubtful if t:-ie reset charact"ristics at tho upper 
end of the band or this equiIDcnt. ore cood enou{;h to 
11arrnnt rcoottine to a previously cnli l>rotcd sett.in: w1 th­
out ncain uf:ing a frequonc1 z:ictcr. thi:s T,"Ould cenn thnt 
battcr7 pen.er uould al\rays have to be ovnilablo ,tienevcr 
a channel ,ms tuned. 

(h) It is cotinated tlt.'\t e.n experienced., cor.ipctent rodiOtlan can 
tune up four hii:;h frequency channcltl !.n tl'ro hours. This 
cotimatc is oosed on tho noour:iption thot a batterJ potrer 
supply is alrcad;• ~vnilnblo Md full calibration data o.nd 
a froqucnc:t nctc;r are likeuise available. '!'he transcltt.or 
r:rust also be opor:iti.n.:; into tho mitcnnn ,nth which it is 
to be used. 

8. Basic Circuit Deni en other than Control Circuits. 

The basic design of the codel CXAR equif.CE'J'lt consists 
or the :ciaster oscillator, power amplifier radio .frequency circuit 
with suitable audio circuits to provide voice and tooe plato 
modulation. This part of the dc~i&n is considered thorouchlJ satis• 
fact.orJ but there arc too 1lBny ccnpllcationa i11 the cl rcui t which 
nre not es~entinl. Such features ore two tone tele;raphic oidctonc , 
individuol step odjusti::ents of the impedance of each sidetone output, 
locld~ the kc:, in the tuno posit.ion, providin.; contacts on the key 
relay for clisnblinc screens of nesocint.cd :receivers, separate cicro­
phone inputs on both transmitter nnd interphone, dual oolsnoi d key 
relay, filacent under-voltace relny, nnd aeparato 3idotonc tube • 
.:;occ of these fcnturco rna:,• even provide additional perfor.:-.anc in 
i:;ol.ated cnses but thoir inclusion in an nircra.ft desi&n where 
:.pace 13 at a precl.uo, is not warranted. 

'- 9. noise in A:.sociated Receivcr:J. 

Both the I.C.5. unit and the tran:.:ntt.er dynru,ot.or 
call!Jcd scriou3 radio noise in the a:rnociated rece.1. vcrs. Several 
nttecpt.s have been mde to cl1m1.nnte this noise and soce !')ror•rcss 
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has been made but as yet no satisfactory solution has been found , 
I n all cn:ies observed it was evident thnt the disturbance \:US 

entcrine the receiver via the antenna and could not be a ttr ibuted 
to a deficiency in the receiving equipment. 

10. Construction or Case. 

The comstruetion of the se is considered inferior to 
t hat of too later GP series transriitter. The GP shock mount design 
ia also preferable. Cableis are brought out ot the CY.AR through 
right anel plugs at the lower left hand side of the transm.tter. 
Cables of the GP trnnsmittera re broueht out tnroueh str icht 
plues fron 11 projection at the upper richt hand side of the trons­
c i tter. This dostro:,s the complete i nterchan~ability of the two 
tronsmt tero but cau.oes no difficulty in the installntion of the 
CXAR transmitter in the SB!rl airpla."le. 

ll. Unf21et1c Control 3171.tches. 

Three types of ca:,ietic control switches o.re used in 
this equipamt; oooe are ind.icatortJ as woll no mritche:1 , so require 
r.101:1entary cant.act only and o the:n, mu:st be held i n position until 
their fW1ction has been coopletod. In general, they have not proven 
satisfactor; for t hin type of ~crvice and it i s considered desirable 
to clltlinatc theI:'l wherever poosible. The basic objections to their 
use are ns follous: 

(n) servicinc becoties conplicated because trouble:, cannot be 
isolnted. For OY..arlple , a !'ailure in the pi.lot I a control 
box will prevent the transm. tter from bei J18 operated 
locall:, even i! the pilot 1o control box io removed from 
th circuit. 

(b) The control buttons re too smll to Mke eood indicators. 

(c) The control buttons operate so sily that there is no 
"f eel" ot po:1ition. flus also 1 ads to frequent unin­
tentian l operation or various circuits. 

12. Kez:ing Action. 

Keyinc; a ction h~ been s tiotactorJ so !or s the qwtl-

P&ee 9 ot Addenda 



1 •. r..; nic· ,t •Y { 

r r ,! . V 
' .1 (, t ,-. 

t.he 
n t r L, • '1Ct 

1 . t. t1 • i 
~ 1r~ ..... t . he n. 

3J r 11 ... j( n n 
vol• . V r • ... 

tte1 l • ,.l ~ V 

... • j r 
{{ . }f' 

. , 
' .. 'h 

• 
~F 1-; ~ 

. 
\(' .. ' . • n• • f I'-

. .. V r 

.l. . • ~11:._~ 

·t. ry . ' 1 '"l j 'l L 

f' I) . 
t.,. .... 

·1 .. ' t 7~e jf t • )t .. ~ t. 
l f' ,t(. ~ ... .a.. r• 

..:. 

"1 ♦ ... r; OJ., rat.Lon 1.r =·') .1 

t . n • I• fr p.1• nc ru• 1 t .. 
')f' .. . • c; . at • f'l , ♦ r t ..... V 

l • -u) uut l t. ,vi; 
.V('n t,' .. 

I{ 

• ,( ., . 
-t • ' 1 .;an he nt i 

t .. '11 . ♦ • 

" .. ... 
. 1 . ' • 1 r1.., .. 

i.'. ,..: ~L ct. 

] ~f' 1 Jf h n.n 

DECI -AC, 



Fr 
-:, :-- l tl '? •• . ' 
;:)er •' • '"; t on' .. 
t,,hr . ' i n: ~l 

r 

... ,., l.i 
:, t.l 

qu"r,ci"~ 
rv r, t 1{ 

'J • A!H • ":t, :'Iu'l 
• ~c'J., :,,:, , D. t:. 

,.,lJl bo rr> •t iU .... n o.o' 
! r, 'l • h""' :' >! '1 r rt.l ,.11 

. 
Wller pti"'lun 

r chinr 1.'l ('-. or it .:or-at ... r • .... nv t.r .n . t~(r t, •♦ 'll . 
••ncr: of rr .. i,. rin ,..h racl. 

nm, rt r1£1V r r t .j 
• r-:: f r :"f ct.am1r- l . .u.,.. lf r 

.... . ~ 3 r. • 1 • .. 
• C -t: , .. I • l : ' .J ./ 

1 j •t ~!1~ aJ } • ,, fr,1.qu, : . .,,. l , -~ 
\I 1Pf •. < 1Ju 

1' . 

t. r • .. ... 

17. 

.... . . 

• 28 • y . 
t ::. . 

T : ♦ .. 
• rt. • .. 

T ,. . 'l .. . ' .. .. 
• . ,. .. . . .. t r . 

J • ... ; . .. • 
,\.,. 

.. 

r c '1. .rr d . t<' 

r, ♦ 

" . . hi J ..... k, ,· . .. 
• r • 

, V l . 

.. 
J 

1 . ' 
J v-,1 

' • I r· 

J.,. ,!!:' ...,. -

1 • • r 
l r /.." ~ • 

. ' 

>Ci te-i c1 l, r.+. 'l( i •urir, • tt'. • n r-,nol ..l~• I 
nn . . er. .... 1r tr. I ... •.,. r , a "1',-1 d.r••--t.:. ,-: :': .~rr , ,l'" 

bJ..~,. r 
n • l'Y' .... , , r.'.!t,ion of t.i ~ rer-~,. r. f: .... r -·¥ 

lCt' .l r • l1J.t. o \iv•r. t.iie 1. . .. . .. .... ,..., c-, ,..-
'!..e t t . , f • p,. ' 1r• -

. . .. ,. 
--f t.' tr, r 

,. 
fl t J.. r . Pf' .,, I ♦ • . . • i1, . . , 

• ♦ , ! l . ' r ":\151. 

• I + 1 ( ' 1.. "U -
' 

l. ,. ... _ -t . . r ! .. 18. t,: r • .. •. ,. ,dl~ < l • . t 'lf ) 1 ... ,.~ 

l r a.r J t,.; r t ( " ., .... 
1 r 'J l • -

t 1 t... p. r _., r ly d ( ♦ \. ., 

I' I. .. \ . I, l 

OECLASSJF 



U. S . JJAVAL ,\IR STATial 
>.nncostia, D. C. 

first component to cease operation is the koy relay and the :second 
io the dynamotor starting rolay . Bven ,ti t h these tw relays hel d 
in an actuated condition, the effect of the filament undor-voltnce 
relay i s neclicible and retaini ng it in thia desi(;n io not warranted. 

19. Throat Microphone Operation. 

ilhen using n Uavy throat type microphone in t he pi l ot's 
control box ther e i5 no means avnilnble for closing t he key r e lay 
or sta.rtinc the I . e.~. unit. '\#hen using the throat micr ophone i n 
the transmtter, the ke:, relay can be actuated · .. 1.th t he t est key 
and the I . C. S. Wlit nay be started Hi th tho ~ t ch on the I . C. S. 
unit. Thi s ci rcuit e rraneement is unsuitable. 

20. I . C. S. Unit 

The I . C. S. unit i s a double input , 3 tube , doubl r. out­
put desicn w!1ich has proven sntisf nctorJ durinc tests in:.ofnr as 
quality nnd out:mt arc concerned. In a 11ition to the Jcfi ciencies 
of n :enPrnl nntuN> noted in the pnra~rnr,h on Control Cir cuits , i t 
is ir;pooc:ible to U5" the I. C. S. o:,.Gtcr.:i when t,hc transt:l.i ttor l:cy 
is loctecd. Furthcrnore the onl y practicnL.Lt'" wo:.1 of socurins power 
to operate t.hP direction f'in•Jc-r is to lock t 1c !'rl.crophont button 
, ,ith the :-.iicro;)hono in the I. e . ~ . position, ThiJ \Yi.11 !ced a back-­
cround of noise to t · ,o operator• s oars •~:.rouch the I . C. S. sys ten 
nnd noke direction finding difficul t if not nlto~ethcr impo3s1ble , 
Assu:~inf; t.'lnt all ~nbcrs of the crm, are ,tear in; apli t phonor., it 
is believed t:,nt ui table , flexible opcrntLon can be nl)talne,i fron 
n sincle ewied ini")\.lt , sinelc t ube, sincle endeJ output dosicn which 
,nll be cor. i crobl:r smaller, nnd sil"lpl,.r thar, tnP. · , ~ -;ent oicsien. 

21 . Concl~sions . 

A. i'he raodcl C:UR c1ui1l::ient in i t.s rre!i"'nt forn is not con-
sidered oui. tnblo for Hnvnl 5ervice. llajor rcJOSlfT\ 01 ·ft p equip-
oont a~ 1et.ailcd in tho next pnragrn,tlh 1::i c0r:s!. ic>rn L·s_e--i+ .:.a!. in 
or,Jlir to cake it suitcble . The modifications L!;•.e ~1-e 0f s u ch a 
nature thnt the present cquipnont will not sorve as 'l :-..Yiel. 

B. The 1uali t:, of transc.issiom:i obtained f'r,.,L. t:-1" :-ubjoct 
cqui.-:r:ient have been excellent. CU, r .; nnd voice t.ra:1:ir.u. ssl,ms 
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vc been obtained on repre3entat.ve frcqucncica throu3ho t t 
cntiro f rcqucnc7 ranr;n. 

• Tunin"' anri servicinc o:f ti1e cquipnent arc both xtr e 1. 
iff icult. The failures cncounte2'0d durin ~ test have , n. W'led 

a proximtely 50~ of the t st period. 

D. In spite of the nw:ierous failures which o curred durinr, 
t he brief t es t per iod, it b believed that all of t► e ,lf chanical 
defici encies can bo eliclnated by fur ther dovolopoent ,t0 r J<. ,\!l n 
!irst modol of an cxt reail:, difficul t d ... ir,n , the subject equlj:­
ccnt indic tcs that it will be proct icable to build a four · ... 1 1cl , 
quick-shift tranm:rl.ttinc equi. lent oui tal:>lc for l•ovol scouting 
aircraft. 

22. Reco ndntions. 

A. Basi c Control Circuits s imilar t.o tho~e outlined in 
enclo3uro (A) nnd detailed i n paragraph 6 of t.hio lot•Jer ore ·, ;1-

sid rd es sential. 

B. Trnnsmi t ter. 

(1) i o t ho booic radio frcqucnc7 dcsicn o: tho trann­
mtter auch that tuninc con be accoo Jll:; "'1 by 5(•r­

vice pel"'Sonnel in re sonable length of t.ioe. Thin 
co nt refe r s particular l y t o the desi Tl of the 11 .. h 
frequency channels. 

( 2) :lioinate t,ro-tone t elecrnphic oidctone . 

(.3) Elloinnte impednncc djunting resistors on sidetono 
output. 

(4) Elicin.nto feature which locks key in tune po:>ition. 

(5) El.imirw.to screen d16 blinc coot ctts on koy relay . 

(6) filimnato dunl r.dcrophono input circuit>Ec ~ 
(?) t l1uinatc one solenoid on key relay. ASS Ff 
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t under-vol t.acc rcla7. 

(9) mit contr: ct-or to U3 con ntioml sid t.o cir­
cuit thout parn sid tone tube providina eideton 
of th proper lo 1 can be o cured ffi.thout encountc1-
in und sireble t d ck~ 

(10) El.1.m1nnt.-o the noio ich is nO'\i' produc d in asso-
cited coi ro by tho t\70 dyruu:iotors. 

(11) Avoid th use of gnotic control buttons s ouch a 
po eible. 

( 12 ) D:lprove opcr tion of key rel 7. 

(lJ) uirc th hi h trequ ncy unit to operat i nto 
nntenn s ose natural period ia 9050 kc o r hi er. 
Attention is invited to the foct that this nill pro­
vide oper tion with 11 fore and art antennas on oil 
aircro.tt, other than trol planes, which re nou in 
servic but will not ope te with full V nnt.onnas 
bo bout 7.0 g cycle • 

(14) Elic1.nat.e unnec asary coupling t f>3 in 11.F. coil 
cana. 90'-' ot the operation durinc the t st period 

s obtained on couplin{l "tap IJ3. Taps l and S 
re n r used. 

(15) Require frequencies not t.o chance oore th 0 . 0J 
wh adjoc t frequency units arc re.cove. 

( 16) l ke case conntniction sinilar to later r.iode l OP 
trnnscitt.er. Thio co t al.Do ??lie to · )\intil i; 
sli o. Provide tube ccos3 cover nd intt>? J.r;;k. 

(17) Pemit ndditioncl width on tron mitt.e. cnae w!11l 
still retnini.nc interchar\.<PC bi 11 t y o! 'lO\ ntinc pro­
vieions with GP transmt~erD. 

(18) Increase ~1ze or all cncravind \mi.ch portn1n t.o 
tuning. uii:rovc in .frequ ncy cov r e whe ver f a~-
1ble. Lett r all controls; stru=ip corrlcnse r s . 
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(19) Distinguish front panel oppearnnce of I. F. coil can 
from U.F. frequency unit. This can be done by red 

ming plate to us '71th tr ling ant llJ"Ul onl.,y. 

(20) Consid r the desirability of elirr.inatin ~ the require­
ment tor providinc continuous nntenna oov ra "C in 
the I.F. frequency units. 

(21) Jrinc cables out su tran cl tt.er frequ.oncy units rest 
on d ck acainst roar bul.khc.nd ,ti thout .1.nJur;. 

(22) Provide oe s for reoovinc any c.ltann l aft, r pen r 
has failed. 

(23) Provide local channel indicator lhich is opornt.iw 
without power beinc on e.,uipnent. 

(24) • ke tunin3 screw-dr:l. ver fit all screw slots. 

(25) Ch in c p of screw driver conp rt.r: nt to oet. 

(26) Provid wrench for nuts on co~d aer; cake nuts non­
loscable. 

(2?) Use ciniaw:i nur.iber of t.lJ)Cs o.nd s1.z9s of oct sere a. 

(28) I.oprove operation of contacta t rear of frequency 
Wlits. 

(29) Unke frequency w11ts chanicolly .interchan enble. 

(30) El.imnate "Oft" position on radio - I.C.S. ::;witch. 

()1) EJ:1r:dnate filnnant vol ter fror.'I et; el.1.clnat.e 
t.er mrl:tch; provide acinrate :::rid noter. 

(32) Provide c 11.bration c rt uith t.ronsrnitter. 

(33) IL'lprove desien ot test k y . 

(.34) Attach tune-operate knob properly. 

P lS of Add. nd:1 
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iin co~tin, D. C. 

(.3~) Provide ouitab.Lo nee o fQr crviclr g freq ncy 
shift.inJ r:.cclumiar.i. 

(J6) Provid I.C. S. d sid ton 
~idc of caso. Thes ro to 
driver Tri th out rooovin"' an,;' 

Juz; nt. cor trol 
o ble witn a 

1 l 

(J'/) Loco.to tubes in cce aible 1 s1 t 

(3d) ~tak all jack::. 

C. TraruJmitter 0-;nat:lOtor. 

t 
Cl 

(l) Hov re r OOWlt.1.ng hol o on 
sufficiently to :loar sprln 

i t.11. • lat ronm.ru 
lo.i • l ntuds .. 

(2) ... lirunate rodio .frequ nc r t~ <: .... a J d. 

D. I. C • ~. u -t. 

( l) . ·Jc--i 'l s out.llne l .. ... 1a 1 . u?1 

c1rcui t . ·like lOUnti 
ur it~ L 1tical to •~ I <'tr s.ior 
:,tl--1PI : ':t V , ~, j 10nt. 

,n r. 

(1) kd 1.. .., o tlln<>J in arn ·. pl J 

,. i r ·u1 ts. 

( .. ) .axe 

U , r ro vi c pro ; r .. d C\.. .1. t l 1 u ·• 
nc Oi)Or t ... ,~r .• 

Cop to: s~~ ro (2) 
rrn.1 
t..F 

F • 16 f 

• t. l '­
rv 

.t. f r 1 

1c . 

1n. 

r. l 
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