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1. Use. II Hwliu ~r~. I) )It' sen \,\ IS:!, i :L I'UIIt)JII'!t• translllilling :tlld 

n·t~dvinK t•quiprawut rlt·sil{lll'd for ust• us a t·<lllllll:tlld Sl'L on nirpl:ua·~. It 11ill 
transruiL t·ilht·•· tutu• 1nodulat1:d ul' vuic·t• uwdulnlt•cl "ignals in !lw r:tnj.(t' 1),200 to 
7,700 ki ltH")'dt•s, but. i~ dl'si~nl'd pri lll:trily for \·oit·r· t f:III>;IJliNsiuu. This sl't 11 ill 
rct·cive modn latl-d sil(lltll"' within l'ilht•r of flw two hund:; 22! tu -liS ldlm·.1·r·lr·~ 

lind 4,150 tu 7,S!i() kilut·yeh-s. ll 1dllnot lrau:;util <'Uilliuuous-\nL\'1' si~nals, :md 
11ill not rct·t>iYc <·outiiiiiUIIS-\\Il\'1' sip:uals unlt•ss upr'l'ukd in r·wtjuudiuu 11it!J tlu· 
oscillat.ur t'l(llipmt'lll, t.nw HG 12, whidt is uol a part uf tlli t1 r·adiu st·l. Tht· sd, 
lllU.\' he inslull!·d illllll,\' typt•uf uirpl:tllt' :111d bdt•sigu•·d fell' usc· 11ith Jixed autcnnns. 
ThiH radio :wt is clt•si~-:u<·cl for u cEslaut:P l'lllll{<' uf I j lllilt·"· [I mu't be unclt•r-tood 
that with o11c or holh nirplun~~ bnuked :so us to shil'lcl t ht• :udt'lliHU:, this di-tauce 
rnng<• will ht· rt·dnec•d bclo11 [.) Ill ill's. Tlw s tn•ul(l h of a rr•ec•h eel sil!nal is ulsu 
mntcriull) rPduct•d 11 lwu nm· airplane is din·l'lly ltl'llll\ lht• uthcr ''" in a II) iug 
ttltit,nctc 11 hit-h \\nuld 11hit•ld the aulcnnas. Tht· distnm·t• range usiul( toul• t• •l ••­
~raph \\'ill nornutl ly hi' 1-(I'NtLcr llulll that. with voi<·•• 11'1< phone. 

b. Radio til'l., ~.Yfl(' HCH AA I 02, is a complete t't•et•il'in~ set for usc in airplanes. 
1t will l't'<·civt• modulniNI ~igunl• ovra· tlrt• t•ulin· mngP from 224 to 7,8.j() kilo­
c·yt'lt>s. H aecowplit!ltes l't'C'l'ption over this wiclt• 1'/1111(<• hy use uf six set:; of plu~-i11 
c·oils. Tht• rompom·uls of .this set, less 1hc four iutt•rml·cliuk> <·oil ,,ct,; (1,\ l>l'~ 
C !)8

1 
C !}!1, (.' (()0, lllld (;-101), arc ;l)so l'OillflUIH'Ilt~ Of till' radio ~e(, t) flC 

RCR AA J8:J. Till' SCH-.\A 192 i.~ of gn•uh-st ust· ns 11 n·t·eiver or radin h<•nt·u" 
.:sil(naJs 11110 Wl'lltill'l' rt'ports. [ Udcr IIOrlllal atliiOSpheric• ('OIIditioJJS (his rt•c••h·cr, 
whl'n working propl'rh·, will rccch·c tbc sigunls hro:ul<-ust from the Dcpartnu·nt 
of Commerce nuliu raugc h<~aconll up to distuuccs of 200 mile:<, and weather reports 
broadcast by 1•oice Hhv• ld bo intelligible up to about 100 111ile:s, 

13100"- 3·1 
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2 RADIO SETS, TYP.t:S SCll-AA- 1 ~3 AND SCR- AA- 192 

2. General description.-<£. Hadio f>Ct, typo SCR- A:\- 1, 3, includes the 
following principal unit.s (the additional necessaries are included in paragraph 15): 

(1) Radio transmitter, type BC-AA- 180. 
(2) Radio receiver, type BC-AA- 179. 
(3) Radio control box, type UC- AA- 181. 
(4) Radio control box, type DC-AA- 182. 
(5) Junction box, type TM- AA- 153. 
(6) Dynamotor unit, type BD-AA- 69 or type nn An liO. 
(7) Coil sets, types C-97 and C- l 02. . 
(8) One cnch of cords, types CD- 110, CD- III , CD 11 2, CD- 113, CD- 114, 

CD- 115. 
(9) Tuning shaft, type MC-124, nnd onr rnch of tuning units, types MC-125 

and MC-127. 
(10) Antenna system. 
The transmitter, receiver, junction box, and dynamotor nrc fast.cncd to 

mountings hy means of slide fa~tctt ers. In each case tho mouutin~ is pnrt of the 

CONTROL BOX TYPE BC·AA-161 
TRANSMITTER TYPE BC·AA·IBO 

TYPE FT·IOO 
TYPE FT-99 

RECEIVER TYPE BC·AA·I79 
COIL SET TYPE C · 102 

TUNING UNIT TYPE MC-127 
SETTVPE C-97 

Froua& 1.- Prln<'hllll untta ol nullo set. ~ypc SC R- AA- I"'J. 

unit which is mounted thereon. Tho transmitter, receiver, junction box, and 
control boxes include riveted aluminum cases. This gives these unit.'! sturdy 
construction without adding unncccsFuu y weight. Flguro 1 Rhows ench of the 
principal units of the radio set, typo SCR-AA- 183, with its nomenclature. 
Coli set, type 0-102, is shown in plnco in tho receiver. Dynamotor unit, type 
BD- AB- 69, is similar to the type OD-AA-69 except the end covers nrc flush 
with the body and are rounded off at the ends. 

b. The principal units comprising radio set, type SCR- AA- 192, arc shown in " 
figure 2. It will be seen that tho transmitter, type BC-AA- 180, rndio control 
box, type BC-AA- 182, and cords, types CD-I 13 and CD-114, are not included 
in the radio set, type SCR-AA- 192. On the other hnnd , roil sot11, types C-98, 
C-99, C-100, and C-101, which nrc not pnrt or the radio set, typo SCR- AA- 188, 
are inc;luded in the radio set, type SCR-AA-192. 

2 
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RADIO SETS, TYPES SCR-AA-183 AND SCR-AA-192 3 

SECTION II 

I NSTALLATION FOR Fllo:RVICE 
T'Art111rt1Pb 

Detailod rloscriJltlon of the sots a.s lssuod •..•.•.•••••••••.•..•.•... ••••••••....•••••......•.••••••. __ a 
Installing tho sots •••••. --- ---·---------------·----------------------- --- ••.. --- -- --................. 4 
Tests and lnspootlons for serviceability and precautions t.o be observed....... . ........... .... ....... :; 

3. Detailed description of the sets as issued.- a. Radw tra11smittcr, type 
BC-AA-180.-This transmitter consist-s of a case enclosing the apparatus (other 
than tho vacuum tubes) which is required for tho generation, amplification, and 
modulation of radio-frequency currents. It is shown together with its mounting, 
type FT- 100, in figure 3. · 

The weight and external dimensions of tbe transmitter nrc given in figure 18. 
Internal views are shown in figures 4 and 5 . 
. The transmitter case 344 has an opening in one end for the power plug and the 

other end is entirely open. It has an opening in one side for the antenna coil 

FIGURE 2.-Principni units of radio set, typo SC!t-AA-192. 

assembly 98 and another opening in the top closed by the tube CO\'Cr 346. The 
open end of the case is closed by the panel 345 on which arc mounted the antenna 
and ground binding posts, 149, 150, frequency calibration chart 347, frequency 
control knob 153, dial 154, antenna condenser knob 155, locking knobs 303, 304, 
and antenna. current ammeter 106. The frame or chassis of the transmitter is 
permanently fastened to panel 345. The chassis can be removed from the case 
by removing the eight screws around the edge of panel 345 and the two bright­
headed screws in the lower edge of the opposite end of the case. The antenna coil 
assembly 98 1111111t be removed before the chassis ca.n be removed from the case. 
The general layout of the transmitter is as follows: Lengthwise through the 
center is a. vertical partition. On one side of this partition the tubes are placed 
in a row. The radio-frequency oscillator tube (VT-25) is next to panel 345. Then 
in order come the amplifier (VT- 25), the modulator (VT- 52), and the audio­
oscillator (VT-25). On the other sido of the partition is a shelf constructed about 
half-way between the top and bottom. On this shelf are mounted the condensers 
93, 94, 95, and the transformers 100, 101. Beneath the shelf are mounted the 

3 



TR 1210- 1 
3 H.AI> IO SETR, TYPES fH'R- AA I R:! AND 1'\('R- AA 1!)2 

ammeter 102 and various small n•sistors :tnd rondl'IISCr~>. 1'hr Iota! ion and 
arrnnl!emcnt. of pnrts ran tw well ascertaitH•d fmm a study of n~urr•s 4 and 5. 

F'JGURE 3. Hn<Uo transmitter. IYiX' 11('-A A-lbO, hwhuiin~ mouming, type F'l'-100. 

NO'TI;.- 'rhe vnrious f)llrts in this figu re and In others to loilo\1 oru rN~rr~d to br nuruhc,.,. Till, means 
or idcntiOcMion will hnodhcrc<i to throusthout so thntony ~lwn pnrL bcnflj the snrnc number io nllllAurcs 
and dlngrams. For mennini(S or rclcroo<-cnumlwrs sec p·•ml(ruJ•h 16. 

F't(l\IJ!E .( nfllliO trnn•milLcr, typo 11('-AA-IbO, side view. 

b. Rarlio recriurr, type IJ(' tiA - 17iJ. Tho n'('l' iV<'r is vr ry similar in cons truc­
tion l() the radio t.ransmittor, type 130-AA- 1 0. A picture of the rrccivcr with 
its mounting, type Ji'T- 99, lllld one plug-in coil set is Rhown in figure 6. The 
weight and dimensions of tho receiving set aro shown iu figure 18. I nternal 

4 
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RADIO SETS, TYPES SCR-AA-183 AND SCR-.'u\-J!l~ 3 

views of the rcc<•ivcr· al'l' shown in fiJ.(ures 7 and 8. Orw t>rtd of lhr n•cci\·cr case 
is blank while the other c·ocl is OJWn. Tt nlxo hn!-l :ur opc•nin~ in un(' side for f.he 

J.'rr.t uo: :, ll mllcl trnn <m lll..r, lype Ill ' AA-1 0. hotrum dew. 

340 
149--;;;;. 
160 
152 

327 
341 

ISO 
109 
337 
118 
310 

}' rGVRF. 6. - RadiO receiver, LYPO ll('-A.-\-179, COli ~CL, IYJlO 0-102, mounlllll(, IYJIC F'l' 11\J, nod IUllltlg 
unll, t)JlC ~I C-1!!7. 

coil set and a second open in~ in the tup closrd by the tube CO \'l' r 33 , which allows 
access Lo the Lubes. The open end of the Cillil' is CO\'ercd by the nwtal panel 340 
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3 RADIO SETS, TYPES SCR- AA- 183 AND SCR- AA- 192 

on which the antenna and ground binding posts 149, 150, and t.he series antenna 
condenser knob 160 are mounted, together with the tuning gear unit 341, carrying 
dial 152, and tho power plug receptacle 108. Tho receiver chassis is permanently 
attached to the front panel 340. The case and front panel fonn a complete 

Jl'IOUIIIl 7.-Hndio receiver, typo DC'-AA-179, sldo vlow. 

shielded receptacle for the receiver. '!'he chnssis can be removed from the case 
by removing the 7 bright-headed screws around the edge of panel 340, also 
the 3 beside tho tube cover, and 2 beside tho coil set. I t is necessary to 

FwunE 8.- Rndlo receiver, typo U<'- AA-IiO, bol.tom view. 

remove the coil set before the chassis can be removed from the case. The 6 
tubes are arranged in a row on one side of the vertical partition. Four of these 
are type VT- 36 tubes used as radio-frequency amplifiers, I VT- 37 used as 
detector, and 1 VT- 38 as an audio-frequency amplifier. Tho t ube compart-

6 



TR 1210-1 
RADIO SETS. TYPES SCR-AA-183 AND SCR-AA-192 3 

ment is divided into cells hy tho tube shields 34:2 which serve to reduce the 
capacity coupling between the tuned stages of the radio-frequency amplifier. 
By-pass condensers 1, 2, 8, 9 nrc mounted between the 1,ubc bases. Mouuted ou 
the shelf on the other side of the vcJ·tica.l partit ion are the tuning condensers 58, 
the aJining condensers 59, and the output transform<'r 75. The plug-in coil set 

FtGURK 0.- Hodlo oootrol box, I}' JlC UC'-AA-181. 

occupies most of the space below the shelf, while various small condensers and 
resistors arc secured below tho tube sockets. The exact location of the various 
components can be determined from a study of figm·es 7 and 8. 

c. Radio control box, type BC-AA-181.-This control box is a part of both 
radio set, type SCR-AA-183, nnd radio set, type !:)CR-AA-192. It is a small 

f'IGUIIK 10.-Hndlo control box, I·YI>O ll<'-AA-ISZ. 

unit carrying a switch, control resistors, and tclcphouc receiver jacks. It is 
designed for remote control of the electrical power and amplificntiou circuits of 
the receiver. Figure 9 shows a front view and also a rear view with the cover 
removed. Its dimensions and weight are giYcn in fi gure 18. This control box 
carries two manually-operated controls: The switch 124 operated by handle 329 
and the volume control 122, 120, op~rated by knob 331. The switch has a center 
position, OFF, a side position, 1\IANUAL, and a second side position, AUTO. 
Both side positions arc operating positions. A plug recept.aclc 126 is located on 
the bottom b{liween the 2 telephone jacks 123. 

7 
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3 HADIO SETS, 'J'YPES S('R- .\ \ - IS3 ,\:'\0 S('H- AA- 192 

d. Radio-control box, type nC-AA /82.- This control box is n pnrt of thr radio 
1wl, lypr SCR- AA- 183, only. It is idc·utificd with t.hr control of mdio trnns­
miltt•r, Lypc BC-AA- J80. H Mrrirs a H<'lt•clo r· switd1, a t<•ll'grnph kl•y, and a 
micropiHmC' jac·k. Figure 10 ~;hows t\ front view and nlso 11 rear vit•w with the 
cover rc•rnovcd. 

Its d imcn~;ions and weight nrt1 given in figuro 18. Tlai >~ cont.m l hox carries, 
bes idc•s tho tclcgmpb key, 1 mrlnually-opcrated control, tho 3-po:ii!iorl switch 
J 32, opcmtcd by handle 330. The awilch has a center position K I~ Y, n aid(' 
position J\1 I C, and a scc·ond ~;ide posi lion REC. The plug receptacle 134 is 
Joc·at('(l in the bottom of the control box brtwccn the microphone jack 130 and 
the telegraph key adjusting screw J3;). This adjusting screw rrguluh•!i lhc· l!I>IH'­

ing between key contncts. The key 131 cnn be locked Rhul hy nrc•ttrls of this 
scn·w for tc•st purposes. 

e. Junction box, typr TJlf- .A !I Jfi,J. Thill uuit is the ccnLrnl iulc•rconnccling 
l'lrnH•IIt for ni l <'ircuils ()( Lhc rndio sri, 1~' 1)(' I'CR AA 183, or mdiu 111•l, t~·pp 

108 
109 

FIIJli!L 11.- Jnnclioo box. type 'I'M .\ 1\ r:.a. nrul urountln~t, IYIH' FT ltJI, honour 'I•·>< 

SCR AA I !)2. It compri:;cs an ns:;t•mhly of rrrcptnclcs fo r the phtg6 of the 
sevcml cords, a fuse block, and a toggle !!Witch, rul mounted in a hous ing wltich 
i~; uLtached to mounting, type .FT- 1 01, by menus of snap slides. Figun• 1 J shows 
n llottmu \' irw of the juucLion box wiLh the l'O\'('r rcmo,·cd nnd nlso the numnLing 
ty po FT 10 1. ' 

T he wc>ight and dimensions o. ro g ivcu iu figure 18. The houRiug covor 102 is 
11 

metal plt~Lo or cover which is alLnchcd to the junctiou box by means of three 
scrcw11 to form a protecting closure• for lhe wiring. There arc a rcccpluelc~; on 
cuch Riel<~ nud 1 on the end of lhr junction box. Tlrcso rccl•plnclt·s aro all 
labeled ac<·ording to the plug which rach lakes. ''~'hen the junctiou hox is Ulicd 

us a part of radio set, type • 'CR A A 192, only 4 of lhcl!c 7 r<•cc.•ptacles arc 
used. Thc·sc arc the ones lhnt nrc labdc.:d as follows: PL- 60, Pl. G 1, PL- 62 
aud PI.-(;.). When used as part of lht• radio set, tn><; SOR- AA 183, all six of 
the rcceplnclcs on thc• :,;idc:i of the juucliou hox arc in use. The· sc•n:ulh rcccptncle 
labeled Prr-5G i:; localcd in Lho hoLLonr of tho junctiou box nnd furni shes connec­
tion lo tlll mwillntor, type RC- J 2, which II'US refe rred to in pnmgro.ph J <t, but 
which iB uot o. part of either mclio scL 

8 
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RADIO SETS, TYPES SCR-AA-1 3 1\NO SCR-AA-192 3 

The fuse I 10 is a 20-ampen• cnrtridgc fuse, type PU- 11. It is plnccd in series 
with the positive :side of Lhc \'Oltnge supply. Two spurc fuses nrc also mounted 
in clips insidl' the case. TlH' t~witch 1 11 is n to1,q~lc switc-h having two positions, 
TRAN. -RJo:C nnd REC ONLY. Ju radio set, type SCR-AA- I 3, this switch 
is kept permanently in the TRANS-REC position. lu radio S(>t, typt• SCR- AA-
192, it is kept twrrunn(>ully iu llw RRC ONLY po:;ition. 

f. Dynamotor units, type.~ /JD- rLA-69 and IJD- J11J-fi9.- Tlu:st• unib rnch con­
s ist of n dynamotor mounted on n hox coutniuing :\ liltt•r circuit and :\ voltage 
d ivider·. The box is the ~:tmc foa· both t.ypct~ of dynamotor units. iloth types 
havu essentially the !lanw clr<·tri<·:tl rating and ar<' cl\•t~il(lll'd to he inl<·n·hnnge:tblc 
as rcgurd11 thdr u~<e with rithN tl1e radio sd, Lyt><' ~CH AA- 1 3, or· radio set, 
type SCil AA- 192. They nrc uislingnishcd by tlw fact that type BD- AA-G9 
is fitt.ccl with d.n11unotor 14.) ( \\'c:;tinghouse A D. '31- A) nud iYP" BD- ,\ B 69 is 
fitted with dynamotor I Hi (Eclipse• A D-2M-274!l- C) . A photograph of dyna­
motor unit, type 13D- AA G!l, is shown in figure I and an interior view of the box 
of hoth dl'nU!IlOlOI' uniL'! i01 .;hown in figure 12. Clearance dimension<> and the 
weight of 'either unit arc shown in fignrr 18. Tlw clyrul! JJotors :11·c of t.hr totally 

enclosed types, each hn\'ing a low-voltage conHJlulo.tor and bru,..hes nt onP end 
and a high-voltage commutnlor and brushes at tht' other cud. Four lead~ pass 
from tho machine into the box, 2 ~;erving as low-voltage input leads to the 
machine nnd 2 llS high-voltage ou tput leads from the machine. The power­
plug rrccptntlc i!l located on one end of the box. fli.Tountiug, type FT-102 (405), 
is a ba110 plntc Iawing studs 322 Lo which the rcnutindcr of the dyn!unotor uuit is 
attached hy means of snap r;lidcs. The intcriot· of the unit is protA-ctcd when it 
is not ntla('h\'d to lhl' uuHrutinl( h!l· a box C'OI'I'r llil, 11 hi<•h i" ;scn•w<·d to tlw filter 
box at three points. 

g. Coil sets, types C- 97, C 98, C-99, C- 100, C- JUI, aml C- 10.!.- Ladt coil 
soL consit~ ls of t\11 assembly of four t:;hieldcd plug-in radio-frequency lrnn:;formers 
7 J, and a shil'lclcd bancl-pn.'" coil wscrnbly I 58, 159. J•:ach coil ill idcntifi<•d by a. 
certain fi'Cqucncy range (:;hown on each coil HCL lutndlc) which is the range 
throughout wh ich t.he receiver ran he rontinuou:sly tuned \\'hen tha.t coil set is 
in the receiver. This tuning is t\<'romplishcd by rotating the tuning condenser 
between its maximum nucl minimum positions indit·a.tcd rcsprcti\'cly by CJid 
points 0 and tOO on the tuning dial 152. Figure 13 shows a l'icw of t1 coil set 
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nnd a c·n l', l\ P~' (';-. II Tht (lt<lllt Ill'\ I tnd .,f !Itt• \lirio 111 ""'' •wls au• mr 
fnllm1 

t, I I 1)1 ( I} I" • n.,.IIINit'.) h ilhl 

/, '' lo.-rrl• 
(. !li ~21 liS ( ICIII lOll :!, hllO 
c !1:-i 10(1 ... on ( I() I :!,!'!00 1. ;no 
(. !111 ii) •no (' HI.! 1. 1 :it I i, s;,o 

IH<'rt '.t irw rrUTt1lwt "" the rltttl l!i:.! 1·orT<'~Jwllt! I iurr •:u•iu~t fn qu••uc' "" any 
roil l:'llt. lllt'l'l'llll'itls i11 fn qut•l 1 \ in llll\ luu.d art• nppru~i111alc h P""Jl"rt icm:tl 
fo ilu•rc·urt•ttl 111 clinl ~;etlllr~. \ t•,thhmltoll dtarl Fhf•\\ ill!-( n·•·l'i\t•d frt·qiii'IH'\ 

ploltPcl !l"ltill t dill t'lfiul( t 11r c tl'll l'uil d of :1 t~pi1•:tl n••·c•hl'l' i11 llho l\11 in 
liglll'l' 11. In :td hlinn 11 1'11111'1 ''I"' .\11' l:l • I (1\\illp; till' ln·qucll<',\' or I'HI'h <'oil 

..t fc >I' t'\'1'1'.\ Ill poi Ill;; <>II f hi' 
d i;1l is f:r .. ll•tll'd f o t In• f nhc• 
, . .,,·c•r oil ··a•·h I'C't'l'l\'1'1' 111ul 11 
•·•·mtd is fumhh1• I \\If h t':ll'h 
t•l to Ill 111111111fC'CJ illlii>ICH' C'llll• 

pi•••w•t pl:ll'l' in tire uirplnr 11•. 

'l'lus d:. rt 1 fu l1·d 1111 n·ly 
a.: n !!cmrnl udc• 111 l•••·:~tiu~ a 
t rau. mit till~ I tft•m ""I hi' di:d; 
I 0\1 1er, tl••eJrurof•·:•hhrati1111 

do• :S IIIII 1'\l'l'l'd :.l }II 1'1'1'111 r .. ,. 
nul .·oil • t in II 1\ n·•·dn·r. 
( oll Ito 1 ( l ll \ Jl' :m• pllll1.11.t·rl 
mtu tht• 1d • 1 i the n c·ph c·r .Ill 

he \1 in h~o~ur<· li nn I '" c·lfrl'd 
1)1 11.1p Hlidt• a:.?O .11 four 
Jl"int ,\II ix of 1 Itt• t·oil t:PI 11 

1rc a utrt ,,f flit• 111 llu "'·'·'I'~' 
:-,1 H \\ I!!:!, lout ouh [1,. l11n 

d . 1\ [II (. '17 .11111 (' Ill~. 

: Jl a f>tl'l ,{ ll1t•r:ttlio f,t'(, l.)pl• 
:-;(.'1: .• \ .\ 1 s:t 

i, (I ·,J 1 l!JJII ' ('/) 1 {fl, ( '/) 

Ill,('/) 11',('/) //,/,('/)If',, 

llllll ( 'J) 1/l'.i. !'he c·ordH itH·!Jrdc•d l•t 1 ht ~·· l':ulio ,•fl- t•ut·h f'<lll i t ut :t h·n~t h 
of t~hic•ldt•d t•onl:t~;c • I •tJnit 1: !eel 1t ,1111 1 1• h otlt ''"" I•) It pltr(4. 'l'hl' r• t'CII'th< :n·t• 
of \ uJ'iniiH J<•ugl lr tl!-f>t'llcl ill • ( 11 1!t 1,)111' of nh·pJ:II 11' ftll' \\ Jddt tiP I II rt• ill lc 'Ill lr•t!. 
(Sec filii'. 15.) Tho futwliou ,,f fhL' r•or 1 • lu •·or ,,, d t'aeh oll'l'lrir·nlnnil nf tltl' 
cquipuwut t .. f! c J•ll, 11 n I 1 .,. 1 h•• c1, 1cl 111 • h01111 iu fi.:un· I anti lhl'it· 
dc~t:ript ion :wei u~t· :• If giH 11 ill t I c• tnhlc hclu\1: 
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- I 
Corti 1 . ;\I n<l~ or <'Or< I· ~;','~:~:rl' !'1111·•1 wil h 

• ~ (1(1 ar•·· lypu oluclnr$ plu!:i. IYJ){l Ut~ 

('I> I I 0 (() 121 2 PL-GO ~ I ) .Juswticm box 1o 1:! 14.:?-'i·\'olt 
'>ClUI'CC. 

('I) Ill ('() 1211 b I' L li I /'J) .huwl ioou hn1> to rrc·ci\'er. 
(. [) 112 ('(I 1:?11 ~ 1'1. li:? (:?) .lttuclion box to d\'n:Unntor. 
(_'J) II :; ( '(l l:ll) ~I I' lr u:5 ( :?) .111111'1 ion box to t•outrol box, type 

~I 
BC-.-U-lS2. 

CD I 1·1 ( '() 120 1'1. 61 (2) .11111('( ioH bux to trnn~11tif tcr. 
GV-115 ( '() J:lll s Plrti.j l2l .J 11111'1 ion bn\ to l'Olltrol box, f,\'j)C 

11<....-A.\~ hi. 

-----
,\II Hh nf tlu• c·ordt~ dc·~··riht•cl ahon• art' part of thC' r:Hiio ~PI, type· ~CH-:\.\ IS3. 

ll n\1 t•vt·r, ouly Non b. typl'S CD-110. CD 111. CD-11:2. all! I CD-I Iii, are part of 
tho t'n rl in ~:!'1, I·' Pl' f-:f'H ,\A I t12. • \ 11 \1 Hf< S!:tll'tl prPvicoH•Iy nl'eilla tor c•quipmc•nl, 
t ."II" H (' 12, t':t n 1 ot• wc•d "it h eit h1•r rudio ~>l'l for t lw n·t·,•pt ion of runt inuou~­
W:t\C' ~ivu:ll If thi" <N'illatnr cquipua•ut iH 11 c•tl it sholll<l be c·onuc:•·ted to Ute 
hntfnut reccpl:wlo <)f llll' jlllll'liun box h~· mt•au~ of lht• 1·unl. typl' CJ> 1:!~. \\hich 
is n pal'! of llw" •·illalPr "<JilipiiH'Ili. Ilowt·n•r, the o~dllatur equipment is not 
a pttt•l of <'ith<•r r:td io ~el. 

i. '/'uniuy """''· l!IJX· Jf(' u~. ntod (ollliltf/11/lilR, 1!1/118 ,\/(' f.:j ,,, ,1/(' I !7.­
Tu clirw unit, tyJ•<• ~IG 1:!5, i. d•'.~igucd lor ·he n•motc Inning ,,f rndin rcrdn•r, 
t _vpc JIG-,\ .\-1 i~l. II iH """''II in th:ure 15. II . I'OIHJll'i'l'-':1 ~~ hou~iug t•udosin~-: a 
ge:tr lt•:till, an I'XJ>""'d •·r:mk :{02, u dia l :{00 ~l'lldtt:tlcd 0 lo IOU di\'i~iou~<, :mel Jut 
adju.-tablc poiult-r :101. Hor:olion of Ill' n:u ~ rotate."< till• dbllltHil•r thr• fil!ucinl 
mark of t1 c• p •Ill fer, uwl nl~o rotah-s the coupling ~<plitw :3:t.!. TuuiuJ.( ~<haft. t~ pc 
1\IG 1 :ll (HI HI\\ 11 iu fig. l), c·onsists llf n lntt·rully llt·xilolc Hh'•·l :<lt:t[l t•ul'fo,ed in a 

htmt'-f\'pc• 1111 t:.llco•tPilll( nud lt·rnlinnlo)l!HI Cll<'h nul in all iuh·rnal\_, ~plisH'd •·nllar. 
Thi>< 1·ollur of f h•' f uuin!-: l'h:tft 1'111-(:tgt'fl f ht~ c•x t t•runll~· spliued .-hart ;;az, in~< ide of 
the thrl':ulc•l oollll'l :3:3:~ "f thl' tuuiu~ 1111it ''lwn thll c·ottplir,g nut vn flw <'nd of 
lice ~< haft hnu~in~ Is t<t'rL'\H'd 1111 thi.; nullet . . \ Ki111ilar c·nllat• ou the nppoo:it0 cwl 
of the shaft 1'11!-(a~t'!l a i!pli cll'd ~;hnft '' ldr·lc ill g<·Ht'l'd to tl11• lluoiHg c·nlldt'lt~l'r ~<hnft 
:u:cl dinl of tl11• r:ulin l'('<~<~in·r 1U thl' <·oupling uut. on this cud of tlw shaft 
hottMing iR ~:<c·rc·\\l'cl •lll tmlll'l .3::!S •: lh1 rt·c·•·tn·r. A l'l'l'nlld outll'l :l:.?i' pro\'idt•• 
IH'I't·.~» to the oppollill' !'lid nf the :;plitwd shaft. The m otion nf tht· <·rank tlll the 
fu ni1111: unit is trnnsmitl<•d In llw guu)1; lunittl!; l'nllfiPH~I·r !'haft IJf the recci\'CJ' 
~<uc·c·c•ssi\'d\' lhrou~:h the !'L'fii'S t,f tlw tuniu~: unit. ihe loming shuft, und tlw W!!ll 

tnliu lt!'l\\.cl'll tht• n·c·dvt•r spline-shaft 111111 the Nmdt•ml'r ::haft. '11 c <''crnl 
1-(C'ars Ill'!\ ,.0 rt•l:d!•d ( h:ll tfi:cJ :J()I} Ull I hl' inllillj:{ lllliltllak\'.~ I !ICC C'CllllJlll'!t: C."{'IJN!il)ll 

hclwCI'n () awl 100 di\'isinu~ :t" di:il 1;;2 011 1\w mdin rN·dvcr rol:oll'" IJct\\C('JI 

0 nnd IOU clivi~i••nR. lu flgttr(' li, outll•f :~:!i' ol · • rc•·ciH·r i~ :-hown dosed by u 
('ltjJ IIIII a:H, nnd oil !let :s~s is t<htl\111 !'It :cd "' t\11 ing Hllit' lYJil' :\[(' 127. 

Tuning unit, lypl' l\H' l:.?i, llhonu n~ IO!l i11 til(urc I ii, iN IJ);t'd Hulr•ly for ltu:nl 
luniug of the l'('l'l'i\'c·~ It •·um•i~b <•f 1111 <•xf••rn:tl pliut; :!:Hi ht•\l;,l•tl ill :t thrr:1dl•tl 
bearing niiJifl"rt wlti<·h umy Ill' ~crc"•~l oa rn·<'in·r tuuin:; outlet ;J:!s. Tht• ~plinc 
is rotut1·d muro11ally by :1 1'1111111 di,J.. nwl l'l':tllk \1 hir·h furm 11 p::trt of tl11' unit. 

j. , Jntc·nnn.~. T hl' r:Hiio,;l'l, type 1--('H AA ll-i:J, rcqnin•s ~<eparult• l!':tllfilllit!ing 
nu<l n•<'l'i\'iul-( :wtc'IIU:t~. Till'~!' two ar lt·11nas form :1 cutuplcnll·tJI:u·.r "-""!Pill, nnd 
theorc•til-nlly u RH<'ritic-c iu dcc:tril-~11 cflicicuc·y of ouc \\ill hunn tla• ~'~·,t('lll ju .. t 
~t s llllll'h us l\. t:a1·ritirc in the othL•t·. Hut it is a fnct of I'UHsidcruhlo pradil•nl 
imporltUICC thai the l'cducti•m of 1lw tl':ln-.mitting untcunn below a certain mini-

11 
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mum or size unci ••rlic·it·nc·\' will rP11elt·r 1111• tr·an·.mittrr prndwnll~ inoperative on 
ncrotmt of tho lllU\Inidnhlt· physir·ul li1nitati<ms inhC'n•nt in 1111' anlc:'nua c·ouplin~ 

COt t!Ei ;yp~ C· ' vV ~j - - :-

'/ 
/J(l()o - / 

v - - - ·-
/100 --· ;(_ 

~~v~ 
/ ,_ 

I~H----t 
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f-'- - 1--
0~0,10,070 0 no 
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1- / 

-
l!:-'0 :-t7 -1-~· 

3 
/ 

/ -- - 1-- -
.f\!~-- -v -' ~i - 1-r-

~~ - ·-· 

10~304040~ l'O 170 90 
014t. ~ETTIN(J 

of this unit to itsunl«"nnn. Tht: lrnn 1uilter must nh1111.R hl'llh<'cl 11ilh nn nntc•1nu~ 
nt least lnrgc enough to dr:t\\ from the et e1wugh currcul tu defied the nntcunn 
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current ammeter, :<im•t• this dt•lk-t·tiull i~ tilt' <lilly tlln•t·l "' iclcu•·•· U\'ailuh11• to 
flw oprrator 1w to 11H•twtivity nf hi~ owu tr:mstuith'r. Tlw trnnB111ittiug amenn:l 
Hh0\11<1 htiY(' \Ill' fo) rl\\ II II! lim~•' c•)l:ll'hl'h•J"i:,;(i(•:,;: 

(I) It. should have Htlllicit•utly high t·ap:trit~· at tht• Ofll'l':lliuj.( fn,qm·ney, in the 
portiou 11)11\tccl aw:ty from lite :tirpi:111C, so lhnl tht• j.(l'l':tfc'r pnr\ of the Tndio 
c•uerl(y I(OCS oul into tlwl'pllt't•d part ami is not dis~<ipultod inlt•mully in tlii.'Ctruplilu~ 
t·ircuit. or fm;cl:tl!;t'. 

(2) T lw antcnml r1•:;bt:wce Rltould lw due largely to radi:ltiou and uot to con­
ductor or cli<'i<•<·trit· lns:w~. 

(:~) The direction:,; of ntinimnm r:uliution >'huulcllll' :11 augl··~ from the airplmu~ 
\daidl will coincidt• with till' din•diou of till' l'l!l'l·idn~-t uirplau•• only iu the lt•u.,t 
prohnblt• attitudN; of tlh:ht . 

Tlw rndio trnusmit h•r, lyp•· BC- AA 1 "iO, in combinat inn \\ ith nn autcnu:l. 
opt•ratcs "ith the ~-tn·tth·:.t onr-all l'flit•il'II('Y us a 1-ti'IH'ratur and rudiutor of radio 
WILI'<'A if the autcn111t has a C'apat·ily of from 90 (I) 150 mit•runlit·rofurnds aud a 
I'CsilitllllC<' of from 5 to I 0 oh111s within the opt•ratillg frl'qttm1cy raugt•. Of this 
r<•sis taucc not mol'<' (hlln 3 ohms should be dielectric u1· loJ>s resistnucc. Figure 
Hi Hilows tl diugrnm of u lrnu,.milliug Ulllcnna 11hich is ~uitahlc stnwtumlly for n 

l'l<•ll't 15. '11111111~ uulls, 1)1"-" ~ll'-l:!:J un<l t.ll'•IZ7, 

lliuglt!·Hcat purs uit t \'Jlt' hiphtlll , this antenna 1s au l'flieit•nt t·adi:\tor, and the 
dirt·tti vity, whilt' l>> 1111 llli.'IUll' ideally sml\11, i11 ~<llch thnL tlw wncs of minimum 
l'lldiatiu n IU'C l'l'hd jyply IIIIITU\\' lllld Widl'l)' <lJlUCl'd. ll t'llllsi,(:; nf ll flnt tup sct·­
tiou AB, whkh :.lumld Ill' ht'l\11'1'11 IIi nul! I~ fp, t lon..:-,~>u~JII'IIdt'fl hdiHX'IIIIIittiug 
ou thl• 11 iug tip nnd a :,;(uh must uwuutNI 011 tlw tail. Tlw lai,.dll'l' thi" stub mast , 
till' bt·ttcr tlw autcnna; u ill·i!fhl o! 15 incht•s is not imprr~t·til'nl for I his l)'l:H! of 
uirplunc. The dowu h-ad CD "Innis iutn !\ lt•:lfl-iu insulator I> nu11111led 1.car the 
buw uf lht• fust·lu~~:e ut :1 1 <Ill t J rst over tlw ;:.tc>p on t ht• lower 11 iu~t. Point C 
"hen• the dowu ll·:ul juins the top sl·clion ~lwuld ht· nt l••n,t ~ fl'l'l hark of the 
llill'rou, makiul-( en 8 to !l fl·d loll,.(. BC is ut lt•a-<t i f!'l't lou~(, alld whilt: tht• 
lo<•niion uf thi,; point is nnt rrit it· a!, it must nl'itlu ,. lw t·h~>•t I·<> I he uilt·r<JU 1111d 

llyinl( wires uor ftll' l'lliiU~-th ufl t u 111uke :ln uul(ll• uf IJIOl'l' lhtlll 20 with t ltt~ n:r­

tiCtLI in level flight. 
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Tlw rt•c:eiYPJ :11d Pill HI c-onsists of 111p ~i·.-1 ioll FL, •••'' Ill""' I hall lJ ft•t•l lonp: 
11 ilh down lcucl J.(: ulmut 7 fct·l lonf.(. This nnlt·nnn is nl-., Hhu\\ 11 !11 lip;nn· IG. 
The ll'tHl L \is :t ~tal' 11in•, insulalt•d fnuu hulh :wh·un:ts. I.\ hnuld Jtot lit• It 
tluw .'j fpc•! loug iu .,;.rlt•r lo IIJ>:II'P t ht• ll't't'i\ iu~ Hnlc·urm us fur u po ihlt• fmm I ht• 
lrausmHtiug uulcrwa. If po.-;~ihlt•, 1 •• \ buuld lw hrnkt•nut 111<1 point... b~ stmin 

Fu. I Ill an. \ nl!•JII!IIS lur r ••hu I' I Yf'l' !\(' 1\ I \ I 3. 

I'll '' lt·ct. 
I· I, II IN•I. 
1 n ; ~ ... ~, 

IOio'llll'l l'UII IS(~ nf fltl 

illHUln!ors to l'Pdut•t• (•ouplit•l! b!'hl• t•u lilt' t11o uuii'TIIIHR, For Ow rndin "1'1, 
I~Jll' SCH \A HJ:l,n 5 fool \'l'rlit·nllllnst tnounl•~d in !Ill' ru~l'lll!:<' of lht• uirphtul' 
foJ'IllH a ~<Uitttbll' nult·nuu, fH'OI itlt·d I hal lh<' lt·ud '" t ht• .... ,.,.,, ,.,. iusidl' llu• f1n l'l:tlf,l• 
is uut too louJ! \l~o t hb typ•• uf :LJJit•ntUl hc,IJid Ill' lw·atcd uol It• s t hau :l fPt•l 
1111 uy frn111 I h•• ha , uf I lw 1 l'rtit":d fiu, if iustulh•d I ltll'k ul t lw ,.,,..kpit Thi IIUIHI 

111111'111111 j, pruhuhl) !Ill' hllbt l)JX' lu 11~ \lith thl' r:111iu d, lltu• ;-{(;It.\,\ l!J2, 

II 
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whc u II a· n '<'Pin•r b to hl' nwd for lla· I'Cl'<·pliun uf \\ Pnllu r hro:ull'ash uud rudio­
ht·n<:on Rip;nnlR. On hiKh- l"'l'rl nirpl:1111!:; a sinp;l1· \\ ir!' slant i1111; frn1n a l<•nd-in 
insuln tor iu !he lwU<l rt·~l fairinu up i n~~ stuh tll:LSf on top of tho nald,•r is somc­
t.iuws user!. This :mteuu:L is fuirl,\' elfl'l'tiw if hrokl'll by a strain fn.-ulutor from 
f.i to I 0 iul'lu~ ahead of the stub mu9t, hu! it< ll•)t a pnrtiC'ulnrl) f:!ood :mtcnna 
unless this stub 111nst extends nt ll•ust 12 iuciH•;, uho'c tht top of the rucldcr. A 
tlat~top tJIItPuua l'<>nsi~tinp; IJi n lop scl'tion ~tr n.p; bl't\H~"ll the \\in~ tip and 
rucldPr wit h a dm\ n !Pad l'ofllu'<'tNit o i his I<>Jl ~Pr·t j,,,, ut 11 point \\I'll ahead I)( the 
r udul'J' i >~ll ll l' ll\ ·dh t'l'cl'l'h ilrp; nnf<'lltul for :1\1 hipln111''1 and high-wine; IIJouuplaucs. 

4. Insl;o.lling t h e sets. 11. fill/em/ . Tl11• 1'1 l'l'i\(•J' t•f a radin 1>C'L typ~ 

HCH A,\ 1 ~:! ur t ~pt• r:CU .\,\ I!J~, is tlu· 1':11uc ~:tt'IJPrnl l~p·· of t>l)ltipmc•ut us 
radio n•cc·h ••r, t~ pc BC !'-',\ ltii, und the snmc g<'lll'r:d <·on,.idl•ratious applr 
to t h1• in:sfullntiun,;. Tht• airplnu• must bt• shil·ldcd, bundt·d. und mctnlill'(l if 
sati:sf:u·lo ry r•·.~ul i" ar•· to ht uhtnim•rl. The ~p<·l'ificn tiOJ.s nnd requircmPIIl' for 
s hi1·ldiug nwl h"rnlillg ~··t fort Ia m \ir C'urps 'f,., huical ~ )rdl·r" :n·C' :ldt•q(JOtl• for 
nirpl:Lucs i11 \1 hil'h r:ulio sctc:, i) I"' ~CH A.\ I ~3 or :-\('H ,\.\-1 !l:l, :u·•· to lx· u~ed. 
It mu!<l. ht• rl'nli t.t•d t lwt llw intcrf .. rclll'•' pnrrhll'l'tl h.1 the· r:tdintiu11 of l'lt~dl'iral 
dis turhtliH'(!S r ro111 fill' l'llgilll' il-!llif ion S,\'!ilcl11 1 ch:trlo(ill~ ~I'IH'nlf(ll', llll])<llllh~r} 
couinctinv utPtnl .;urf:tl'<'.S. I'll'., with si~11al n·•·,•ptiuu, lwur~; uu din·t'f n'lll t inn t{) 
tlu· •·11 i t ivit1· of rudiu r••t•t•h•trs. 'l'h<' n•lati\'1' Jllngultudt• of uch di-,turhnncc:~ 
ut llu· rcn•ivi.ug nnu•nua in compnri on witl1 tlw iu<·on1i11g rwlio \\ :.1\'C fi<'ld i the 
fnct or of pritnO impurl ::uwt•. 1f lhP mdio fidd inten~;ity is equal to or ,:tn':lltr 
thnn 1111' hJ!'nl pJ.•rtrk:d noise It•\ ··1, rc<'cptiou \\ill he po",ihle \\ ith nu) radi•> 
reet,i\'1 '1' tlt•u:-dtin! l'llC>III!h tn npl'Tnll' 1111 that radio fiPIO. Th<• 111nrc l'l'llsitiv<' till' 
r·adio n·c·d vr •J', till' wl'a k••r tho· rndirl R!gnnl \1 hil'h it 11 ill n·<·cin·, lrui ouly :;o lou)!; 
us the hwnl uob<· or iutt·rfpn:•trl'<' lc\'d is li'lll:l t.llllu I he ir~<·otuiug radio \\11\l'S can 
the s igu: tl lw h('hrll. l 'rcqut•utl~ n hil!:hl~· !;CH!iilt''(' rudi<• rt·l·t·in·r is t'nllt;idcrcd 
t~1 Ill' nuis1 wh<'ll the nirphuoP Is iu flight. simpl~ lll'l'llll e it. will l'l'l't'in• tx,th mdio 
s ignnls u s~d lc)(':ll dbturhnn<'l'.t< whil·h 11rc \\! nl:t•r than those rcPcivnblt' on a 
rduti \'P),I' iiiSi'll"iti\ t' l't'l't•i\ t•r, 'J'Iu ltigh t;<'h iti\ ity of mdio rt'l'Cin•r, type 
BG 4\A 17!1, is 1111 luurdkup t.,lta pcrfr.rwinJ!: 11 \H.'Il n h , 6l'll,..itin• t} J!C" under 
cowl itions u f llnd al:l tk or lorn I di t urh:wr•·.~. :;i Ill''' a l'(Jii li I I !lollS •·ou( rol of t lw 
SCillliLi Vit)' iH J!l'lll'irlPd ll.)' tho• Yllhl llil' l'llllirul k1111h 1>11 lhl' radio t'llllhul ho~, 
t ype JIG-,\ ,\ 1~1. 'rlu> pro)ll'l' t•rilt•rion of a t'IJll r)ll<•tc• jnh of houdiug 1111d JShiolcl­
iug j,.; thnl \lith till' airpl:ull' in llJAht {or with thP •'llf!it, • ttllluiug ou the gmunrl) 
in dt•ur t•uld \\l':tilll'r \\ h••rl' ~>Ill tic is ucgli!;ihlt•, no ~;ound will h<' nuclihlt' in the 
telcphotw r('(·Pin·rs •'.x•·••pt rndit• t:igmlls, "h<'n ttl' n·cciH·r \'Olumc C'ontrol is set 
at lli:JXimttJII. If till' nirpl:cllt i · maintaiuct.l 111 thb condition, <'xtn•md) )m.g­
tli:ii!Uit!e raugt'l! of n·<·t•ptiuu 'I\ ill ht olotuincd 1\itli this t·quipmcnL 

Rrttlio , I, 1\ Jlll :-:>U H ,\ A I S:3, 1~ intended prinutrily for tht• lrmtsmis~iuso nnd 
t't•cc ptinn of l ' ll ll llllllllds wit hill m 1 ns~Ptlllll)' of uh·plall"~ Hnd \I ill in ntMI t•:tt>Cs h<' 
upt·rut <•d ~~~ t ho• airpl:ull' pil••l. It> ltu·g,• nif1•l.tu >1 ihis r:tdio ~d \\lllliSIInlly he 
c~trricd i11nddit ion i•' t'<JttipuoC'ul of higher JIOI\'t•t' "I"'' akd h.1 an ohst'n'er or nD.I'i­
u:al<lr. Till' pr<•hlcm~ of iw tnllntion and nrnuJJ.\CIIll:nt nrc thcrcfon• chiclly 
r·! •utcn ·cl uhCiul till' rigid tC<fHircnwut~; \\ ldl'l1 nr• 11 odnltd '1\ith pilot operation. 
The propt· r iulPI'l'onllct·tions of I he Ut•ilo of thb radj,, !il't h) Juums of lht• \ :uious 
cord~ lll'l ' hown i n fi(.(nrc 17. 

b. lladio l ransmill·~. l!ll"' IW , I. \ ·I SO. :\lou: tir p;, t~P•' F'l' IIIli, should be 
llWlll•ll'd ttl lhr t·lwst·u lt~t•ul!nn iu th(' nirpluut• :nul ilu.! iranstnitt<-r att:Jt•hl>tl 
w i1 h)' nu•ous of the ~nap ~lidt•s. T!J.-• tmu"'mittl'r 11111 I ho loc.'lt<.'d so t hat it cau 
bl' cnsily h1 111'd :mtl b IH:cc~sii!ll} for ch:msdug tuh,~. It ,)tOuld Ill' remembered 
tllut t•oil n~;.~t' ll thly OS mu.::~l lw n llto\l'll frotH tht.: ~>CL bvx in order to l'lumgl.! the 
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l 1 ·o tocnt~d l tn Tl t' trunsmilh•r mus >C s position of urm of llw unft•nnn tap "· 1 ~, . . . 
1 

·olutrlv 
11

errssnry 
that the transmit ti11g nntcrmu lrad-in will b1• shurt. I Ius rs t ~s the transmitter 
for eflicieHI opt•ratiorr. All cords and conductors ntlachfc.< 1 ~ 1 

its mmwt.ing. 
t 11 I t 'fft•r to urovc reo' or 

1 
must h1.wc Rufliciont r;lack .on ow t ac ntrrstnt . ..

11 1 
· t'll1J>t1l'l<'d to (, 10 

· •1 ,. • 11 r· rlll'(>lano \\t >C If tllis pt·ectwt.ion tK not lnk<'n, "' wn.um 111 1 
1 

l the fu~>c•htf.(t1 . . t 1 1 1 he colllll'c·t t'c 0 . . , transmitter. 'l'hr· ground htnrltng pos x lOll f • 

1 
·oldcrt'd JOIII•. 

by the shortest lctul possablt' (leu l'lllg proptor flu I . f . . 

1

t of 11w ptlo . . I (' k) 111;1111( ll J.!.flO( IS . t 
I . I h 11101111 f I'C 111 WI !11 a pursuit t.I'PO airplane, it can >c conn•tucn . •. 

20 1 

ow~> the trnus· 
bet. ween the rue dcr Jlt•t n s us s to\\ 11 111 A'll r • · . . k t 

118 
rcn'rsNI or 

I I l I . fi e 19 I• tgurc s r f 
tnittcr loe:ah•d in th<• front cot·kpit with fhc rnouutml( ~lrt\ttl ?, . 

1 

.. lhtion nun 

. 1 \\'lnlt• us tns .. • pilot operation in nu ohst'rl ation type atrp tur:. . .

11 1 
noted that the 

not be ideal dul' lo till' Vt·rv limi!NI spnt•t• nnulablt•, tt " 1 ><' t 

1111 

ll•IHI·in r 
' • I tim! I Ill' an en lraHsmitler is f'(Jil\'t'lli~:ull) lot·ntcd fur llltllllg nm 

is cxtre11wlv ~;hurt I'T 
09 

should be 
c. Ra.tlio • rcccit•cr type /3(' tiA-17.?.- Mourt1ing, 1.1 Pt' : -. ttachcd to it 

' . . · 1 1 thr rt'CCIV<'r a mounted at Lh1• ClHmcu loct~l·t<m 111 tho nrrp anC' nne . 
1 

'th 1\ h·nnsVtll'llO 

by means of flw 1'111!\Jl Nhrh•ii. J•:ach S11ap s 11 1 " ur · . . oraucd. cr ' ]'I I I is Jll'o\ uh·r Ill Aft 
I. I I t ht• laltt·r u; Oil,., ., hole at a poiut which ill tLbovc tho staiJI s If I' w It'll · . J through lht•st• 

the snap slides hnvt• hcc•11 clost•d, safety 11 irc.s should ht• pu.~.cc . ·l oulcl not he 
holr,; nud throul(h tltt• hoiC'• iu lhc cttds of I ll' s tc I" · the trnnsllliller, I I. I Tht•s(• \ltrrs s 1 

twillted too liKhtly. The otht•r units of equipurt•ut: ~~tt'!11 ~~l their rt•:<pcdin• 
junction hox, u11d dytllltrlulor, should also be snft'l~ ·\\ m c 

1 

tuounti11gs. . . . . >lnuc is governed The choice of loc·ation for the receiver and ntmtnlutl( 111 
1111 1111

1 
bv se,·eral factors: 

· (I) A"'"; hH H.y r •• <oH N•l ""<I '" 1>c "''""'''on"" I '· 
1 1

.;" 
(2) Proxi111ity lo n suil!Lblc locuLiou for thu n•ct'iving nntt•nnn cnc · 

(3) Avo;<la""' of'""''' l~nd• ;,. tho tom;ug '''"" und '""":· . !tight. Item 
Hem (J) is of vilttl impoJ·h~nt·c if coil s!'ts urt• to ht• <·hanged lfll .

11 

the high-(2) 
· t' I I · · t i• to he IISt'C 1 . , IS par tcunr y ltnpcwlan( when tlw c•qtupmc·n . ··de sufTic·1en" 

frequency band. To itc111 (:J) llluHt hr. uddt•d tlw <·an I IIIII 111 P_"0 ' 1 • 

1 

hat the 

, I I t I lw l'l'l'Cl\ cr so slack ut Pvery cord, 11hl\ft, untl couduc1or ulht~· ~~~ 0 . ting. The 
. . f t . . . . h ·~J>I·d (Q tis moun t I l'CCet\'Cr I<; I'CC 0 lnOY(• Ill C\'C'f\' cltrl'!'li<Jll II It rl , ·( !Ill' II 

. . -• k . • to the n('an:. f(ruund hiudiug po. t xhould b~ ('<Jtrrw<:trd h) a CIUC \\ •rc . . usualh he I f I f 
. I tho t·t'<'<'tn·r cnn rut•m wr r> I 1e wwlngc. Inn pursuit~lypc· 111rp llltt• tl ·k oh~t.'l'\·1~-1 d I 

• , · I !<Udt ns u a< , ocatl' >ack of llw ptlot ~"'~'at. In othN I) pc nrrp I'IH • · , ·caL on a t
. I • . . I . I l k f t hP ohscrvt'r s s , 1!111, anr •l'llllllllg, I I!' 1'1'1'('1\'1'1' I'IUI b1• plttct•c llll'. 11 ' 'J l JllllliL bo I If 

. f t . ' I'~( I'll COl sc s f! 1c Ill ron uf ll11• ohsr·rvt•t·, 01· nt times lutdct hts tt·t~~- •· ,. 

2

1 showll 

"" l<>ea ""' tl • ul I hoy '" """H y '"'""'H>lc roo· ""' ; n I h o "" •i vm· • . 1" gu ';" ,., Uu" 
the receivor locakcl jw;t' ira ~cur of tho h~tf(I.WI(I' t'Oiuput·tmrl11 In rill 

0
) c 

t YP» ,; •Piu no·· JJ (' 1 A 182, 
cl. Radio ro11trol bo.r, '''PC /J(' 1 1-Jl/J · rndrn rnnlrol l~t~J', ''IJ1L' • 

1 
rcJI the 

·' · • ' 1 to <"on Ulullurring IIIIi/, lypr ,\/(' I..!!J. All three of tlw I' llllitl! llfl' 
11 

t'C I . idl' llll' t 
. . . . I I I . muunkc llll; runsnnttcr tlltd rct'l'tvrr Crout n dtt;(J\ncc. ,\11 shou 

1 
ll , 

1 

1 uuw 

. . . I ·k molm~t at I . O"<K·kpo( ""'""'' , ...... "'""" nr I"' pHol. Tt.,_,. "" ,.,. "" • "" I' . lu "'~'' 
'"' "'"'"""I d; n·<·ll l · Ia llu· '"'"; n g •• to " ''"'"I ; ,.,;d < I ho _,.,,.. k I" l. ·t "'"'"'I 
cusc.s, rndi<) COH(rol hox tyl~ 110-AA- 182 1nusl ht' lm·nl(•d wt{h ~rente:; .

1

" to 
. . . ' , . I f "trunllllll to accessthtltt) by the )1ilot, ~;i 11 re the tltro\1 n11·r H\\ tlt 1 rom 

1 

key. 

" · " · 1 · Uw tPIPgrnp 1 rccc1ve ts c Ol1P with tlw Hwitch on Litis uuit. It nl~>~o mrrtt'N t (.he If 
. . · , (. to JIIOllll votce communat~tLLion iH t.u hi' u~cd it nnw hP tllnHi c~ollvl'rat(ll 

1 

'fling t 
. ' · · · imum H 11 wo oon t.-.1 I"''" '"" • h y , ;<(, "'"' "" th m ltl<· to 1 ><' '" u t " """ 

1 
. ,,.uo 

of the hand~ un tho Pnrt of Uw pilot bct.w1•t>n Uw uirpluJH' euutrols nnd t 
11 
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Tl/NIN(j 1./NI T 
TYPE 1'1C-IZ5 

I?A0/0 REU/VEii' 
TYPE BC·AA-/79 

li'l'ltJIO CCNT!f'Ot. 80X 
TYP£ 8C-AA-18Z 

TI.NIN<J JH,t!FT 
TYPEMC·IZ4 

CO!i'O 
. , TYPE Ct>-1/.!J 

CORO 
TYPe Co-/// 

RADIO CONTROL BOX 
"o=-------:o"' TYPe ~C-1'1A·I(J/ 

CORD 
TYPE CO-/IS 

0 0 
JUf'ICTtotv eox 
TYPE 71'J..4A-tSJ 

CORO 
TYPECo-110 

'l·li:Jtr ~Rt'rANc 
B_c.rreli'Y ANO 

CH"'ili'<Jwt5 
G¢NERA70R 

- ------ - - ------------------------.--.1-=)'JIO:lCit . .\A- . 
. .i) <'ortliug dlugruru for rod1o set, I~>;~. 

TI./1\1/N<JUII//i 
TYPE MC-I?S -0 -"'=""--

0 

1?1'1010 CON "ROt. BOX 
TYI"E BC-AA·II:JI 

RAtiO 7/i'ANS/'1/TiEii' 
TYPE 8C·AA-180 

CORO 
TYPE Co-tie 

OYNAMOTO!i' tfVtr 
TYPe 8!)-AA-<S9 

OR 

TYPe 80-A8·6'J 

6NO 

GNO 

~'I<IUJUl 17, (Weights, lu~tullntlan dlmcuslon~. nrut clcnrunr•t•s ure ~11011 11 
In /lg. 18.) 

TUNt/1/(j :»>,qF T 
TYPE 1'1C·/i'4 

CORO 
TYPe CO-l// 

0 

CORO 
TYPe C!)-11:> 

J()IVCTJON !}OX 
TYPE TM·AA•I$_, 

0 

IZ-\CtTAIJ(?...W'~E 
8ATTE!i''( A"9 

CNAI?<$:1'16 
<JENEI?Aiol< 

<!) !'ordfnR dlu~rllm im rndlo Sci, I )II(• SCR-A.\ 1!": . 

CORO 
TYPECO·I/e 

t)YNA/"ffroli' UNIT 
TYPE Bo-AA·G~ 

OR 
rYI"E80·AB·G9 

i:llf.tl"- 34. (r'ncu 11. 16.) ~o. 1 
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0 

0 

TUV!NG UNIT TYPE 1'1C-IZ5 

~ 0 ~ 
~0 0 

I?AOIOReCENcR TYPE BC-AA-179 
{INCLUOES 1'1()(.1NTING TYPe FT-99) 

\ 
(o ~I 

= 
I~ o) 

r-,-
AUOW2 
1'\CH£-' 
~.:INA!' 
:1.!1~~ 

l 
~~-------------­

WEIGHT OF R£C£1VEI? AIVO MOUVTING 1.3LB:i 6 OZ 

/10VNTING TYPE FT-99 

1----~~--­
- 1tj 

7q, - .., 
I'IJ--

I?AOtO CONTROL BOX TYPE BC-Akl81 JUNCTION BOX TYPE T/1-AA-15~ (INClUOES 1'10UNTIN6 TYPE FT-;01) 

RADIO TRAN$'1/TTEI? TYPE BC-AA-180 
(/NCWD£~ t?OUNTING IYP£ FT-100} 

!3./-

r--;~ AUOW4M1111:l 
70 ll'I!M0\/1! P< U6 

I 

W£/UHTCY "mAN.:v1tTT£1? A"/0 /'1()(.NT!NG /01.8:>. 70Z. 

I AttOWZtvC:Hf-' 
_. flt).'f ;,N,fii>:JUOl"$ 

~-=~~~-l 
TOTAL WI!/6/IT 0~ 
lll"t.VGIJ /L" IJOZ 

t\£i&H1'~ 
CCI'aAOE" 

/ rJoz PEtrFr>Or 

zj.-1 

WEIGHT /L880Z. 

f10UNT!NG TYPe Fr-!)0 

-r--
t--1&------l 3 I 

9;r---

~-... :::::::_6_;_.J~::::::-l I IZ-z--

Fmt·H I 1u11t<ll tllou •limeu inu .,r unll s IIS<>ol 111 radio wts, IH>CS l>C'U- \ \ 19".! a n<l :<<'lt \ ' ~~~ 

THE rn!LOWH\tl (.NIT~ <Y ~1$ £R!<W!.V6 A"lE 
PARTOPRA010.$ET TYPE $Cii'-AA-nz: 
RAOIORECEIVER TYPE BC-AA-/79 
RAOIO CONT/f'OL 80!( TYPE 8C -AA-181 
TUNING (..WIT TYPE MC-/Z5 
TUN/NO :!HArT TYPE MC-/Z_, 
JI.I/VCTION tJOX TYPE TM-44-15~ 
OYNA/"!OTOR UNIT TYPE BD-AA-69 Olr 
TYPE 8D-A8·69 

RADIO CONTROl. BOX TYPE BC-AA-182 

WEIGHT 1/0Z. 
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ContJ·oiR. Figure 22 shows such an armngemeut. Brief acknowledgments or 
Prccoded key signals can be sent witb the loft hn.ud. Some pilots may desire to 
have all three of the units mounted on the right side as shown in figure 20. It is 
probable that. iu tho course of a. series of communications, the pilot must rea.ch 

l''IGUI!E 10.-Locatfon of trnDS1Illtter in pursuit nfrplnne. 

to the control boxes oftener than to the tuning unit, so their location should have 
preference over the tuning unit location. The pointer 301 of the tuning unit is 
adjustable to any one of seven positions around the housing of the unit, so that 
this unit may be mounted in practicaiJy any position with respect to tho pilot, 
and tho poiutor located so that its flclucial mark is clearly visible. 

43166°- 31-3 17 
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fu some cascR it. uut.v lw t hu.t !lw r:Hiin~<l'l ,,jJilw in .. tullt•d iu l:u'l:(t'r nirplune~ 
whore tho rcccin>t' cnn bu lunrd dirN·II.' hy nu oh'<Prvcor or uHviK:tfm·. ln s uch 
cases Luning unit, type~ .\IC 127, would 1)(' u~Pd und tlu· n·tuotl' luning uni t , 
type 1\IG-125, with it!l shaft 11ill uot he• ut·t·lh·d. 

c. J une/ion box, l!JfJr '/'.\/ .I. I J.i l. Tho• mullllliiJI!, !~)II' F'l' 101, "hould be 
secured to the nirplam• a ud lht• junction hux ntlal'lll'd tn it In lllt'llllN of lhr s nnp 
slides. " 'hilo the• juudiun hux tau lw n·u•"' t·d at nu.' I iuw from I he airplane 
by detaching all tlw <"nrds whil·h gn iuto it, it i• tk~<ir:thlt· lhnt it h<• Nnrlidcutly 
u~CC!It~ihlo and !,hnL c•uough slttt·k lw left iu I hi' c·"rd><tuljat·t·ut to il11o that, it. may 
bo unsnnppcd from its uwtwtiug 1111d iiiiJ'rkd 11 hil1· t lw mdiu sc•! is opcratin~. 
in ord c~ r to check llw vollugc•s un I he• \'Urin11~ t'ill'tJits. Whc•Jt hwaliug the junction 
hox with respect to tltc· ol lwr uuit" it ~<lunJid lw horul' iu 111ind lhtd curds, tnX'~ 
C D- 112 nnd C () ll.i, hot h c·urn I h•· rh 1 :11unt "' ,.ll ppl' l'llllt'nt, aJHI should be 

kt•pt 11s :!hurt as-possihlc· 'l'ht· juJu•tim• lou\ '"""l Ill'"" lrw:t!t·d ~~~to minisnb;c 
thu possibility of cxtt•rtwl xhort c·i:·c·u ils hf'h\l•ell r·ouludx i11 t 111• opt·n rrccptaclcs. 
The junction box llltLY lw 11101111led on tlu· tirt• \\all or in fm11l of tlw ohse1·vcr inn 
two-seater type nirplauc•. FiKtJr!' 2:J hn\\~ 1111' junrtim• llll\ loc·atcd 011 tlw ~ide 
of the rrar cockpi t in till ohsc•n·ntiun h rw nirplnlll'. Fhcure 21 ~huw" the junction 
box mounted in the fii~<Piu~c· jnsl aho\·c· tlu· ln,n•r "inl{ of a pursuit uirplanc-. 

f. Dyuamotor, type IJIJ · ' " ' 1/.<J or f•lp· /1/) .IH li!J. 'l'hl' lctc•u tio n o f the 
dynamotor is amutlt•r of l'lllllj)llrnliH· indiiTt·rt·nc·c· i11sufur ltli thc•otwrnliou of this 
unit itself is coHc<'rJII'd, llliL il i~ not Utld ablt• tn Juotud it !'los•• 1u the nntcnnn 
lead-iu. As with rwvt·rll l of llw nllwr tlllil•, tlw dyn:uuotn•· i" nttadwd by means 
of Knap slides to it ~ m<JIIIIlilll(, \\ilic·h i · fu•ft••u•d to lhf' uirplm11•. 'l'h t• dyna mo tor 
may be mo unlccl o11 Uu• l'tJCkpil !lour ,.,. on u s lll'lf irhlclt• I he• t•u~o:irw t•owling, us 
shown i11 fi~urc 2.j. l u sc\·cml I) JX s uf airplallt'" nrmngt·uH·nt < :tn· made l>y the 
manufacturer for mounting ll dynruunlor 111ulc•r till' motor C'<J\\ liu~t. 

IS 
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g. Cords, types CD- 110, CD-111, CD-Tt 2, CD- 11.'1, CD- 114, and CD-115, and 
tubinq shaft, type MC- 124.-All uords which inlcrconm~ct the various units arc 
nor·mally lashed or clnmped to structural memiJc,·s of ilw airplane along thei r 
length . There is onr very important point. to be observed in the iustallation 
of these cords. T hey arr <ll'mor<'d with metal braid uud their outer su rface will 
produce elcctl'ical noises in the radio rcceil·cr, unless they arc c:trefully bonded 
to metal a irplane menrbnrs wherever they :ll'c likl•ly to to 11th or rub !hereon. 
P erhaps the best wny to OI'Crcome tl1is difficul!.y is to solder "pi~ta ils" made of 
small pieces of metal braid at intervals of 12 inches a long each cord. The entire 
cable is then Mrcfully wrapped wilh a lrlycr of rubber tapr, al lowing t.hc "pigiails" 
to protrude. The ln,pc is then given a coating of shellac. Figure 2<i shOIYS a 
cord assembl.v with "pi~b1i ls" nituc·hcd. In instoll iug t.llC cords, they can be 
boudecl every 12 iuchcs to metal members of t.hc a irplane. In case a metal mem­
ber il'l not clolic to any onr 11 pip;lail", l.his one can be cut off next to the cord. 

F tnu11t: 11. l.cx.'tlllon of rc(-elvcr iu obSI'r\'nLiou tnrplune 

Jt is very pr·ol>ablc UHlt. 11 t kasi c,·ery ,,thor "pigtail" will fa ll close to a metal 
member so each cord can be bonded at least every 21 inches, fu lfi lling Air Corps 
Technical R cgulat.ious. The entire cord assembly can be prepared in this manner 
before t ho installation of the equipment in the a irplane. Cord, type CD-! 10, 
must he con11ected directly to the battery in order to minimi~e receiver noises. 

The tuning shttrt may l>c benl but no bends should be made h~wil1g a mdius 
of less than (i iuchcs. The shafting must he firmly supported at frequent inten·als 
a long it.'l lonp;U1 excrpt a.t points clo~e to the receiver. rr thcsl' preeaulions arc 
not observed it will be dHficult. to tunc the receiver accu rately. When p roperly 
installed, even wi th lengths of 20 fcc~ or more of !.uning shMt, both dials will 
rotate >; mooLhly ~l!l t he tuning Lilli! crnnk is t.urned, and the receivel' dial may be 
set. to coiucidc with the tun ing unit dial without appreciable backlash. When 

10 
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t.he tuning shaft. iH nit.t\<' hcd to t.hc m.dio n•cC'ivC'I' and Lhr tu ning unit., tho rNtding 
of dial 300 on t.hn Luning unit must. lw llll\de lo coinl'icl<' wi th Lh<' rrad ing of dial 
152 on Lhe rcl'civ<•r. This is don<' h.v rolaling c it.hcr one of LIH' dinls scpnrolt'l.Y 
bcforr lhe final coupling is made. 

~·I<OIIRt: 22.-Antcnna ln.il•lllallon oo ob:.cn·atlon uirplnoe. Lo<:JHion of ronlrols near throltlc. 

NOT~;.-I .ittlo monlion hn~ hct'n mode in the pr~cMi n~: porogrnphs conc~rnlnK I h~ loeution oflho vnrlous 
units or these radio set~ lnlor~o nlq)lnnes such n.~ hom hers, trnns11orts, ow. 'l'hts Is not necessary ns ordlnn· 
rlly no dltlicultics in locn llng thoso unil s nre oncounlN'NI duo 10 the fact. 1 hnt pl~nly of spncc is nvnllnhlc. 
l'lgurcs ?:1 nod 28 show oth~r loca tions for mrlous llllfts C>f 1ho siltS In ohscrvntlon und pursuit nirplnnos. 

h. Anlclmas.-( 1) 'l'ran.~milling.-The tmnsmit.ting antcnnn, should be con­
struct.cd of wire, type W- 106, or its equivalent. The dirnrn~;ion11 of the ant.cnnn. 

20 
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are gh·cn in figun· Hi. The· :;(ruin illi-'Uiators at A and n should be of glass or 
isolanti tc. Phcnoli<' insulator:; su('h :ls bakcli!t· should not bt• lll<l'd if it c:m be 
nvoidcd. T he apex of the• :lll(t•nua A should hr :mspcnck·<l from point P b~ an 
clnstic col'(! such ns n shod' t·ord. The lt•ad insidr t lw fu~Pit\g<• to the t ransmitter 
ant.cnna binding post muHL ht• ~<hort und must be c•iUwr h:uc> or iwsul:l.tcd with 
high quali ty insulation c·c•l(cu·d lc•ss uf the location of Uw t ntn~<mil k r. The lead-in 
must not be run 11 rou1HI insidc> thr fuselage. Tlw ide• a I form for this lead is a 
conductor of no. Hi or no. 1g huc·c wire, insulnJed hy hcllds of g-lass or por-celnin. 
( l solantite, type IOH·I, hPad:; an• suitahlr fo1· this Jlllrpo:;(•.) Ignition <:able should 
not be used. WhrrP\'<'r ~<pac·t• is uvailublc this INHI should hc supportrd by glal'S 
or porcek'\in stancl-oiT insuiHturs. The portion adjacent to the trnnsmitter :;hould 
not. be taut. Thcst• pn·t·:111lions whic·h would not be vilnl ut intrrmediate fre­
quencies arc extrcmt'l) iucpmt:uct at !he frequencir~ on 11 hich the transmitter 

o1wmt.cs. Figure 20 ~hull'~ a pidurt' of lhr tr:lnsmittiul( :tlltl'tllla installed on an 
obser vation-ty pe niq>lant•. I 11 arrunging new tt·an~;;n1 it ting ~llllrnnas, the fact 
must be borne in mind thnt. tht• kngth of wire is not a c·l'if<'l'ion of eflicicncy. 
Even when the an tenna c·xtPndl'l wholly away from lhl' nirplane (as inn trailing 
antenna) u. total lt•ngth !{n•nft•r than about 2.3 fcrl 11 ill not opcratr efficiently 
with th i~; t ransrnitte•r througlwul llw frequency mugc· of (),200 to 7,700 kilocycles. 

(2) Receiving. Till' dinc<•nsion~ of llw rcct•idnp: nntcnnn 111'1' also shown in 
figure 16. T his c·nn he• t'onsl ruc•tt>cl of I he same I) pe of 11 in• n:; thr transmitting 
antenna. As stnlccl in <·onnt•diun with the tmnsrnittiul.{ anleunn, the lead-in 
must be short i n ord<·r to n·duc·c• rnpncity between it nnd thr fus<•lagc. uch a 
capaci t.y actunlly shunt..'! the• rc•ct•iH•r, thus giving incflicicnt opt•ration. X o. lG 
or no. 18 wire should he• usrd for the lead-in. Thc l<'tHl-in should be located 
where it is not apt to I><' stn1ck or suhj<•cted to undue• stn•ss and spaced as far as 
possible front cnotal cn c•mlll'r>~ of tlw fusrlngc. 1L i$ a gu<ld rule l ha.t the remote 

21 



TR 1210- 1 
4 

RADIO SE'l'S, '1'\'PES SCR ·,\A- 183 AND SCR- AA- 1!:)2 

I'IOU II t: 25.- Locntion ol tlynnmolor. 
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ends of any wire• uJll!'nr~:~ ~-olrould not lw broul{h! to c·losc proximity with metal 
end support.s l>y sla.vs; tlw strai11 i11sul:ttors st•p:uat ing- tlrt• stnys from the antenna 
wires should lw :;paced I foot or lll!JJ'l' from lht• ntt·la l ~;upportl:l if po~~<ible. D own 
leads from !lat-top :lllt<'JIIJas su pported hy n hi11:h "ing- should b<.' br·ou),!;hl into the 
fuselage :\s m•ar tllC' bottom "" JIO""ibh•, sin<•t• this im·rt•ascs the <.'fTc<:th·e spacing 

of the top R<.'d ion fro111 tlw fus!'ltl).!:l'. I n fill:nn· 2!1 I he mast showu is u,..t•d as a 

receiving antenna . 
If the cnclii of t he tmuslllil tin!-( and rec<.'h· i••l{ nul(lllllns arc brought close to­

gether, llw tru11:HJJiLting t'UJTI'Jit will ht• rtdtt<Td hy ubsorption in the •·ecch·ing 
antenna wht·JJ the rct·rin·r is ttJJtl'll to till' :-auw fn·qu t•n<·y as lhc lrunsmitler. 
Whcu dcsigniug anh•unas " hil·h differ from t hu"c iudic:utcd in the aho' c dia-
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grams, this ('lf(•c•t should alway~; br C"hrcked :tflrr the Lrunsmitt<•r is tunrd b.v 
tuning t.hc• rccPivc•r to lh~· Hltlllc frequency, u~>ing <·oil 1wt, typo C.: 102. lf tho 
transmitter antcn•ut current !lllllllCler dips hy more lhnu nhout I r, pcrccut Ul' 

flfOL lit: 'ri. l!cc·civcr iu rMr C(l('kplt of obscrvutiouolrplooo. 

the receiver is tuned through the tmu!imitling rn~quenc,v the two aut(•nuas must 
be spaced farther npart. 

5. Tests and inspections lor serviceability and pt·ecautions to be 
observed.- n. 'l'mnsmillill(f cqtd{lnwnl. - Aflor ntdio set, t ,vpc SUH.- AA- 18a, 
has been instalh~d nnd all connrctions made, the radio tra.munitter should be Lunt•d 
to some desired frequency nnd an operating lest made on the ground. Beron• 
Luning the transmitter on tho ground the airplane should ho located out~>idc the 
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FHJURE 28.-Locatlon or equipment in pursuit oi.rplano . 

• I "'"" 29.- Aouo" l.,.llo<l~" ••~•.,loo okplooo. 
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han~ar ovPr dry soil. lf the lrnnsmiUt•r mus.t be ndjusll'll insidt• n hanl(ar or 
o\·er wd ~;oil, tlw uulennn ltming should be rNHijust<'d after tlw airplane is in tht• 
air. Three <"onti'OIH mu~<l he :uljm;ted for any givcu frequency: 

(I) The frcqucu<·y ('CJillrtJI 153. 
(2) The antcnmt coupling lap, ndjustrd O) nr·m II fl. 
(3) The nntcnl!lt fuuiug <·onclcnst>r urljustt>d hy knob 15.1 
FirRI s<>l the• fn•qUl'llt'\ <·ontrnl J;):J to tho drsirNI fn•qm•nc,\ nrrorclinp; tn 

chart :347, intPrpoluling if urcc~;snry or hy usinl( the <·nlibrat ion l'tll'\'<', flJ;(ur·r 30. 
Second, st>t. lap ann 119 on a turn of the antenna coupling roil whirh b appro­
priate for tlw frequPru:y u~;rcl. l ; .~e the following tahlr for ohtaiuing this ll<'t.ting. 

(i, 200 
!i, 500 
Ci, 800 
7, 100 
7,400 
7, 700 

.\ntcnnn 
''OllliJI' 

13 
12 
10 

il 

\loclulator, o·ciiiBtor 
JIIAI~ Mtrront 

12 ,·olts 

tmprrr 
0.041 

. 0 .12 

. 04:3 

. 043 

. 043 

. 043 

11 volts 

1/rop.-rf 
o. 017 
. 016 
. 049 
. 019 
. 018 
. 050 

,\ mpllll~r plat~ 
currt'ltl 

12 volts I 
Amr)l'rc 1 
0. 0151 
. 018 
. 020 
. 020 
. 018 
. 020 

II \'0\15 

. trnprrr 
0.021 

. 027 

. 027 

. 027 

. 027 

. o:JI 

.\nrrnna <·nrr~nt 

I!! l'nlt a I 
, IIIIJirrr ~ 

0 .... ,() I 
. !i3 
.19 
. 19 

. '·' I . 1!5 

~ t mprrr 
0. G7 

. 70 

. 71 

. 71 

. 68 

. lj!) 

• Thr nruro. in this rolumn rcl"'''ent th1• nmnhcr 11! turn~ on lho nntrnnn !'Oil hetw~n lhl' 11111 nrm Jill 
nnd tht• ha~o of lh<' coil fur mnx munt Jl<lWI'r nut put. tlll)ustlnK knob IM for tho t!nul rooounnt"t• ftnlnt In 
CI\Cb C:L"W. 

Third, ndju.;t lhP nntcnrm conrl<mser knob until ammc•t<'r lOG Rhow11 It mnxirnurn 
current rending with the ~:;witch onrudio control hox, type \l(' AA 1S1, n.t c th.:t· 
AGTO (If ?IIA:\l AI and the switch on radio control box, l)pt> HC AA-Hs~, ut. 
MIC. The nhovc tnble niNo Hhows upproxllrUttcly what current io cxpt•ct in 
the nn!t•nnu t'ircuil. Jf nnl<•nna ornrnPtt•r JO(j ~hows ,;uch n t·urn•nt, it ;mlieutes 
that the trau ·mitting equipment i!l fuuctitmiug propc•rly. Thill lest docs not 11how 
whctiH•t· or nut tlte tmnsmittiHg llH!cnnn. h1 radiating the pn\\'<'r it. Hhould. Such 
u. test <'I\! I bt" I he mode h) net unl <'ommunication b<'l ween two airphuws t•quiptwd 
\1 ith tiii'!'C radio ~<rt~. In gt·ucrnl, it will he found that. nnt()Jllm n•stlflltncc• at. any 
J(ivcn freqllcJH'Y nut.l he ohtaim·cl on Uw t•cmdl·u~er knob 155 at I or 2 or t'\"l'JJ :~ 
positinus of t:tp 110, hut tllal)' otw po•ntion of this l:1p arm will ght• lUI tthsulute 
maximum of rurn•nt., and t.hi~> one Hhould be usN!. l nrrcasinK frNtuc•ncy nlwav11 
rcqnin•s ft'wt·r lurns of th(• coil ht•lwel'n the tap arm nnd thl' ground <'nd nf tiw 
roil. \\'ith 1111lcnna. of the clinwn~ions shown in fip;urt! IIi llw tap p;i\'in~ rnaximurn 
power output. iH, for I he lo\l't•r hnlf of !lw frcqurnry rnngc, tlw highc•d lnp on llw 
coil (!{n•ntc1'>t number of turn») at \\ hieh rrsonam·r can still he ohtaiJwd b~ rut n t inp; 
the knob 155. In othcr words, muximlltll powt>r· output. is us• mil.~ ohtaint>tl wif h 
the coil so lttppcd that the nnlcutu\ is rc>~onatNI with its cond<'nsrr !l5 al or ncur 
its minimum <'npacity position (decrease c·upacity by turning knob to tlw right, 
f,hat i~;, in direction of arrow). At tho higher frequencies above 7,000 kilocycles, 
where the unlcnna resistance is higher, maximum power (current) output will be 
obtuined on taps requiring the usc of more of the capacity controllrd by knob 155. 

It is important that the transmitter be always operated with the antenna 
circuit tuned to re.-;onance. If it is operated with the autenna circuit off resonance, 
exces!livc current will be drawn from the dynamotor unit and poor modulation as 
well as low power output may result. When the transmitter controls have been 
set, they may be locked by lock screws 303 and 304. 
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I ~o uot take ofT ''it h otlwr nirpla1ws with whom comnJIIIlic•nt ion is d<'l'ircd 
without first establiRhing communirtt!.inn 011 lhr ground. Thill i11 particularly 
impol'lant if commlmit·n( ion is to he rnrrit•d Oil with airplunc•H ( runsmitt.inP: aL 
rli/l'c•rclll frrquC'ncics. \Vht>lll'V<'r pos~ibl<', 11ith an u.<;semhly of nirplanC's which 
ure to work Oil I llC' samc• nssi~nrcl frt'CJU<'IIC'\, t um• in all tmnsmiiiN.s nu the j.':round 
by ncljustiug lhPm uutil thcir tarrier fn·qm·rH'it•s all b<'al to.c!'llwr in a. common 
l'N'<'il't'l' ll!'t'CI for munitnriu.c purpusc•s. This will sill'(' ronsidrmhlt• n•tuniup; nf 
H't'<'ivcrs. 

Do unL C'XJWI'i unitdc·rr·uptrd t·mnmunic•ldinn lwtll<'<'ll arrplurJC•s whic·h an• 
IIIUil<'lii'CI'inp; ur1h'~<M tlu•.1 rll'<' olo~e loP:c•t ht•r·. For c·onsiHiruf c·ommur1ira!ioll nl. 
dislallt'<'M gJ·cnl<'r I hnr1 ahoul. 5 milrs, t IH' t'OIIIIllllllirnliu~t airpiHtii'S Hhould lw in 
suh><lnntinlly len•l fli~h1. \'C'rlic·al hank~ nn• usuully tlw ntlituclt>s of minimum 
n•t•t•i \'(•d signal lwhn•c•n two conHllllnic·n tinJ.!; :drplar11'S uniC'ss I hn h()l h bank in 
t hc sn.mc• din·c·tion ul t hC' :<liiHC time. Furllwrmor<', a "clt·ad spot" rua~· IX' oh 
H·rn•d wh<'n I he n•c·Pil'in~t nirphlll<' is olf the pcllt• of t hc t ruu~mil t in~t ciown-lcarl, 
t•it hPr nl>ol"(' or hclm1. 

lhtclio fipld st rc•ngt hH rt•c·ci vt·d on the ground 11 ill alwa~ ~< lw lc•~<s I han t hoH<' 
ICC:!' ivecl in !,he nir nf, It l{ivt•n Lime of clny, unlt•HR the transmilti llg uirplano is so 
hi~dr t.lmt an opticul path lil•s between il uucl the ground station. T lw frcquendc11 
uf mdin lruustuittt•r, f)'JW BC AA JRO, un· not well adaptNI for· nirplunc to 
~otronucl t•on•nurnil'at in II!!. 

II. lio-r(it'ing £quiflllllll( , B<'fore thr r<'<'l'il'ing cquipnumt <'1111 lw IC'sl<'d, lhl're 
is orw ncljush11cnt that should lm maclc. Tlw nut<'nna cir<'nit :<hould IX' alinrd 
h,v Jlll'lllls of the sc•ri1•s t'OIHit•ns<·r 151, udjnsh•cl by k11oh 160. If the :tntcnna used 
is so lnrgl' that it. t'luJJ·:u•1c•ris1it•s \'Ill'\ 11 idd\ 11ilh freqn<'llt'.Y o1·c•r the opcrulillK 
l'ltnp;t', Uri:s !ldju~;lllll'lll 11 111st. lw 111:11 )1: for c·n~·h eoi l set. If Uw uute11ntt iR Rmnll, 
m· t'Olll!ist8 of :1 ri~tid mnst, otlt' ndjnslmc•nl rnny gil·c salisfadnr) r·c·~ulfs for all 
<·oil sets. 1.'hl' n·<·Piwr i operated with the s11 itch on radio c·onlrol box, l~·pe 
BG AA 181, at MA:o.; I A L and th<' 1m itch 011 control box, lypt• BC-AA-182, 
cm lU.C. A si~nal i. h111NI in at ttw hi~h-frrquency end of ont• of the band~<, 
pn·fl•rahly on coil :wl, t~ )lt' C JOJ, or coilH•1, type C-102. Th<' volutn<' c•ontrnl 
nmRt he progn·.~sin·ly r!'lurdccl during the udju~tment. to kl'<'P II)(' ~<i~nal at the 
I0\1'('1'11 auc!ihl<' lcvc•l. 1\noh I no il< turu('(l until ~he signal ill /l IIIIIXillllllll. 1'hC'n 
the rct·c~iver tuning must. ht• r·cadjnstcd for maximum, and knob JGO ugain t\djuH{('(I 
for r·t•sonancc. If Llw rcc•l'ivl'r is to bt• opc•miC'CI for 11• co11si<h·rahlt• pt•riod in U10 
low-frequency bniiCis on ly, I his anh•IIJHl nlim•rnt•nt mny lw pc·rfonrwd near I he 
maximum frecprc1wy (dial) sdting 011 11111• nf till' low-frNjUl'llt'Y c·oil f'l'is. But for 
list> throughout 1!11• nurl{<' 221 to 7,850 kilo1•1dvs, the unh•nru1 ulim•uu•11l must hr 
JWrfornwd on one of I lw hiKh-fri'(JIH'IIr\ hll;td ;, 

Tlw first lest of lhl' l'l'<'l'iving cqui.pm<'nl ~hould bc• 111nrll' wilho11t TUIIIIill)!; 
tlw Hirplauc engine. Wit h tlw I'Ont.ml Hwitc·lws 011 H EC :tnd i.\1 \N I A L l'<'H)wc~-
1 ivC'I ~ and Lhc vulunw c·cmt.J'OI near the nmxirnum pol<il ion, al lllWi)lh<'l'it· :\lld 
~lt·cll'il·ttl clisturbarH'l's should b~· hcurcl, ... ho\1 ill!{ 1 hul till' n·c·C'ili11~ l'quipmcnt 
Ill "alive." l'ntll'l' most <'t~llditions the rt'l'l'in•r t·:u11wt lw c•:-..pc·C"tc-d to optmtt• 
s:llisfaclorily 011 si~11als r<ll \\'(•ak thnt muximurn seusitil'ill· is n•quin·cl to mnkc• 
I h1•nt uudiulc, IX'c·uusc• Hlll'll siKnab arc us null\' hc·low ow utnw~plu·rit· lllli>;e le\'t•l. 
Tu.nc in sc1·crul dilft:n·ul sig11uls by rotntin~ ·till' tuaing tlllil c·rank. The tunin~t 
nrut should tum <'ll!<rly urals111oothly ovtr the t•ul ire din I mu~1· without binding. 
All n signal is tum,cJ in, r\djtrl-11. tho volume control fo r suitahlc1 11ig11nl i11tensily. 
~witch to AUTO po~;ition ufter a desired ~;igrull ia tuned in. T he 11ignttl inLerusity 
"' the telephones will not ncee~arily be 1 h<> >lntne for the ~;nme ~<etli ng of the 
volume control knob in both AUTO ami :\IANt'AL positions. Do not attempt 
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to tune in signnls "ith til\' :milt•h ou .\l'TO. Tlw n•soiUIIII'I'Pfi<·ct in tlu• amplifier 
iK appurc·ntly hroadt•m•cl ~o tl~:~l lht• proper h1ning point l'llllllot h<• found in the 
A l 'TO posiliou I'Xl'I'Jll fol' wry IH'Ilk l'il(unls. Till' A l'TO po~it ion iK not designed 
ru1· (•uustaut. nst• t hrou~hout :t ~~·rips of conuuuuil'nti01u; ou dilfl'l't•ut frequeucies, 
hut onl)' as nnn id to n•c·t•ptionafter :1 si!(nul hn:; brc•n tuul'd iu ou the 1\lA:i\l'AL 

pol'li l iuu. 
lkfor<' flyinp:, Lhr l'l'<'C'h iu~ t·quipmcnt. should IH' furlh<•r c·lwC'Iwd ou llw ground 

with the• uirph~nC' l'nl{in<' tunninJ.(. If with lhc \'Ohll!IC' c·nnlrol ~<l't at muximnm in 
any posit ion of I lw I uni ng diu I, till' t'lrC't ric•ul !wist• in t ht• ll'IPphones is inrn:used 

011 :;tnrling till' :lirplnm· p.,gilw, this imliralcs impt•rfl'd ~hil'lding uf the it.,'llilion 
or l(l'lll'r:ltor sysh•m, or diflit·ully 11ilh the Yoltaj.{t' n•~tulator uf tlw ch:trt..ring 
l(t•lwrntor. If cireulw:<I:UH't's rPmh·r m•t•t•ssary till' opt·•·:dionuf lhl· n•ccil'ing t•quip­
mt•ut umll•r thest• t·ouditinus, nnly thnst• radio signuls t·au lw :;atisfat·torily rel't·il·ed 

11 hich arl' of p:rc·at<·r <·lt·d rit·al iult•J1sit_,. I han tlw lm·nl dist urlutnt•t•. 
Tht· :;witeh on UH• <·ontrol hox, type BC AA- IS I, should lll'n·r be left in the 

J\.1 AN(- A I. or AlTO positious on llw ~round \rht•Ji t lw rndio is not in usc. 
An i111pol'tan( liS(' ur this J'(•('('il'in~ ('(jllipnwnt is (h(• l'('l:<'ption of weather 

reports n nd signalH from rtulio-ntnp;r ht•ncons. WI I(' II l'l'l'<'i viu~ l'ip;unls from radio­
mnp;t• iJmtC·ons, (,hl' pilut. should IIH' the l\IANt AL position of the switch. The 
nulom1ttic-gai n cun t rol "ill nut cl<·s! roy tlw CtHII's<' indit·nt iou ou l'itlll'r \'isual or 
aural mdio-rnngt• ht·m·ous, hut it "ill upprccinhly hrotuiPn tlw I'IIUr:<t· uf the aural 
rudio·nwgc lwa<·oJJ. a111l it l'liminult·s the pos.><ihility of t•mpluying lht• strt•ngth 
of tJw n•t·l'ii'Pd signal as an indit·atiou of tlw ohst·n·cr's dit; tam·e from the mclio­
ruugt• ht•:u·on. 

Wh<'n t lw tran~mil lt·r is pruJl!'rly ltuwd it may he OJ>I'TU(Pcl in t·oujnudion with 
the r!'l·ei n•r hy t hrowin~ t ht· '"' ih-h un tlw t•uut rol hox, t.' ' lll' BC AA 182, to 
H.EC, Kl~Y. or 1\JJC. lt is ilupossihle lu rt•t·ein• si~uals on tlw Jd~Y or J\tlC 
pot-~itions und it is impos;;ihll' to trnnsmit signals ill ih<' H I~C position. When the 
n ·cpivt•r of mdio 1wl, typ<· HCH A.\ 188, is io lw UH·d for· IL <•onsidt•rabl<' period 
without using llw t.rnn1H11it t<·r. I he log~lc swikh I J I ~<hould he Lhrown to REC 
onh•. This cut.s llw mdin c·unlrol hnx, type BC AA IH2, out uf the rircuil and 
tur;JH off the JihUJH'IIt~< of Ill(' t rauslllit ling lull('s, 11:1\ ing JlUIIt·r alld prolon~ing 
tht· lift• of lht•s<~ tulll's . 11 shcmld ht• Tl'llll'lllbcrcd that it is irupossihlc to transmit 
ll'ith the switt·h i11 this pu.,ition. 

OPEl{ATION 
Paragraph 

'l'o rrnn,llllt .................... ..... ... .... •• .......... _... . ........ ............................ G 
' l'o rN';)iVO • • • • ... ,........ 7 

6. To transmit. 111 mdt•••lo trunsmit with !h<' rndiu ~<lit., t..1·pc· ~('H \.\ 183, 
throw Uw swikh <>II mdio t•uutrul hox, typ(" BC-AA 181, to l'ither lhe MANUAL 
Ill' the· Al 'TO po:·lition. TIH• switdr on rudio control hux, t.1 pt• BC AA- 182, must 
tlwn ht• thrown to Pitlwr tlw I\ EY nr tlw ;\IIC position, d<·pt•ndillg upon which 
typ<' of sigual it is cl<-sin·d to transmit Th!' rwxt. stc•p is t., turw the tr:wsmittcr 
to tlu· d<'sired frrcJm·m·y . Thi• is done in three sl<•ps as follows: , 

n. Sd t ht• fn·qurm·y c·nut ml J.'):i to I he de•:; ired frNtm·ucy, usi11g rither chart 
3·17 or a ealibmtion <'tll'\'t' ~tl<·h as shown iu figun• :10. 

l1. Set urm II !lou prupt•r tnru nf untcnua c·oil. (Rt·t• table iu pur. 5a.) 
c. Adju~:;t antc111UL cundl'lllil'r ''untrol 155 until amuwkr I OU shows a maximum 

rcadiug. 
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If the !(II' itch oil radio cout rol box, typt• BC ,\A 182, is 011 h E' , it is m•rt•ssnrv 
to hold key contacts dost•d II hilt· tunirw l'ht> sp( is HUll rmcly for tmusmitting. 
Eilht•r llw mic-rophone (voit•t•J or I Itt• kt•y (lout• ft•lt•gmplo t•nrt Ill' 11 ·c·rl h) lllt>r·cly 
throwing t ht'l!ll itch on rndiu t•cw I rul lm:'\. I ypc IIC AA 11)2, to t Itt• propt•r posi liou. 

Nm f .. 'l'lw tt)J(VIC swllt•h Ill on t h•• jual!'linn lim 111111t IJl• >It Its I"Ct·h11nd ('I'll \ N!HU.:< ') llil'lllor 

7. To receive.-To rccl'ivc• a ><iJJ:nal 11ilh tlw rudio >'1'1, fypc· S('H A.\ IR3, 
pltu·t• t lw prupl't' t•c>il set in t.IIC' rc•<·t•ht•r· Throw tht• tm it1·1t. 011 t'll<liu c·onl rol box, 
l\'fw HG A\ 181, t(l ::\fAN I \I, nnd tlwn 1110\'t· lite s11lll'lt olt rttdio c·untrol 
hox, tnw BC AA 11>2, to 1{1;('. Turu in tlw ~i~nal hy llll'ltns of fiH• tultill!(-unil 
crunk, u~in!( t'illwr dutrl, I\ Jlf' \1(' I:!S, or c·nlil•rutiun 1'111'\1':-< as shown in figure 
14. Adjust lht• \"olllllll' t•tmlroltllt ll11• c·ortlrol box, 1) pt• Jl(' \ ,\ - lSI, untilth" 
dcstrt•cl ,.ignul sl rNtgl h ts ubtuirwd ,\flt'r I hi' bi.l(unl is I um·d lit, tltt• swifclt 329 
muv he· lhrcmu tu Al'TO po~itiou if dl'sin·d, To dullllott' lht' nuhn ·c·t h:u•k for 
tru;Jsutitliu..:. it is uuly lll'l'!'ss:JT,\' In rru•n lltt• switch on radio t'cHt!rul box, t~pc 
BG AA 1~2. frotn IU:C to •·itlll'r 1\f ,, or .\lfC. 

HM"I 10\' I v 
JmM0\' .\ 1, FH0\1 1-lERVICE 

Purtwrapb 
H~p:u·kin~ th~~~<·ts • • ____ ....... • • ....................................... 8 
Prt•tlllrlltlou fur .tom~" • • ............. • • ••• • ......... . ................. \1 

8. Repacking the sets. Tltc n·: n• '"' sl:wclard du:~t ... or huxes 11hu·h urt• a 
pnrt of Pitlwr tlw rudin sPf, tnw :-i('H .\,\ 1:->:J, or mdio M·f, typt• HC'H .\\ 192. 
The only t irnc the~<<' scb would he puc·la•d i'l for shipmt•nl. This i11 u l'l·l:ttin•ly 
Rim piP prnc·c·ss. The curds unci I uuiug ~Sh aft arc fomwd in coun•nil'lt( c·oi l> uhout 
12 I<> l'l iuclws in diurrtl'ft·r and fa sll•rll'tl 11ifh fl'ictiorr tttpl'. l•:at·h 111tiL is then 
wrappt•d with lwavy wrappinK pnpc·r aod pat•kt·d iu n sll'lllll{ II'Oudt•n box with 
SlliTil'it•ttL t•:-:c•l'lsior or· ><i111ilnr snh. l:trtt•t· (u pn I Cit! till' l'!l!'inus uoil.s from being 
jnrrl'cl t.uw·Uwr unci hwkc•11. All of lhP unit>~ of ouc· nulio twt 1111ty ht• Pnckt>d in 
cmt• hv.\ wit huut injury if I ht•y ur·t· c·nr'l'fllll.' puc·kt·d. Orll' ~-tt'L of tuht•ll rnuy he 
p11ekt•d i11 Uw set. 

9. Prepnra.tion for storage. Tltt'"'' rwliu 'l'h; :-huuld ht• Nlorcd in a c·IP:IIl 
dr.\ plnc·t•. Any :.lurcroorn suituhll' for olhc·r l'il(ttUI <·quiprrr<•ttt is suitahh· for tht·l<~ 
radio ~~·ts. Tht• r-utin• set should ht•I'IPant•d!Utd on•rhnuh·d lwfttr'l' hc·ittg plat•c•d in 
xlornl{l'. It should ht• plnt·t·cl itt pt't'ft·t·t 11urkittl( cunclition a111l lt'-'tt•d ~~~ thut it 
11 ill lw n·ud .1 fur ll~t' at Ull,\' tirrll'. Tlw d,\ tt:lllmtur hcnrirtl!" :<hould ht• dt'HIII'CI nnd 
l{l'ell~l'd This ~trc·nst' slwuld ht· duur~tc·d IH·fon· plnd n~t tlw d)'IIUIItolor' i11 opl'rution 
ugain ~I'll< i11 stontgc• muHt bt kPpt frt•t· fro111 dust a111l tlir·t of ull kiml:-~. Air 
Corps Cit·c·ulnr 15 14 r·cquirc~ Oral ''II'! ru stomgl' ht• gin·o lllltaitt!C'tlllll('l' test 
evN,I :!0 dnys. If Lhis i>~ dum• I Itt· I'll' i.e 11 ill IH• kt•pL io good t'uttditintt 

HIWTJON \ ' 

l•'l '\("1'10~ OF l' \RTS 

Radio !;<It, IYJ)(' SCH·,\A•l!i.l ....................... . 
J>nmvmplt 

• •• • • .. ••• __ ..................... 10 
Rndlo •·t, l>J•••-'CH- \A ·Ill'! 

--- -·-·- ... .............. . ll 

10. Radio set, type SCR.- AA- 183. 'l'ht• c·ir<,uil diagrams fur ull units of 
the ri\Ciio ~('(, 1,\J)I' HCR A.\ 1~:!, arc· shown in Cigun• 31, whill' lil{urc 32 shows 
the wiri111Z diagr:uns. l11 orclt•r tu tunplify tht• stud) of the pur·pos<' Ill' function 
of cnch purl, ~he various units will be cuttsidt•rcd st•paru.t.l'ly. 
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6-lO 

RAJ>TO s~trrfi, 'I'Yf't•:S ~CR-,\.\-I.S:l ,\i\J) SCH-AA- 1!12 

If tl 
, Jl"itt·h Ull radio cuutrol hox, I)'PI' BC .\.\ 182, j,; o11 K Jo;y it • 

ll " • .1 1 · '1'1 1 · • IH nt•crssary 
I I Ont:tds c•lusc· I 11 )II I' llltlllg. u· st· Is IIClll l'l"llh f I ' 

to hole WY c ' k (I 1 • · or ntu~<lnitting 

E
'tl !Itt; mi<'ruphoul' (l·uk!') urI liP -~·r IHIC' flo <'f.('rnphl l'rUI lw usccl I I . 
I lcr . I I t BC \ \ >v mere.• " . tilt' Kll'ilc·h till ruclw c•nulru >11:\, 'J>l' • U)2, lu lht't>rol . . . • 

throW I Ill! · · )(•r po~1t lUll. 
. . 1, wiJ.dl Ill 1111 lh•• juu!'llnu "'" IIHhl I» al It,. fl'ft·hnnd ('l'll \ "" 

r..; un;. lite I<> :l!' ' ,,.,.1( 1-:t') 1><>-ltlo•• 

T Ceive -'l'u rc"dvc· :t sigual witli tiH' mclio sc•t tv 111, 1-i(' J> 7. o re . . 1'1 I . , ·. , ' ,\ \ I H3 
'I fJI'tJIICr t•uil sl't in tlw rt·<'l'll'l'f. lruw t ll' Sllltc·h 1111 ruclio c· t I I I 

l>iiHT l I(' J I tl 011 l'O >()X 

J'(' A \ l81 (ti \1 \~Ll \I. 11111 I It'll 111<1\'1' It' slli lc·h 011 1, 1. 1 
ty J>l' ~ ' . , ,. · 11 · 1 1 ar lu c•cutl rol 

I' C \ \ 182 to IH.C II Jill II It ·lguu >y IIU':tlls of th , t . . 
box, typ1· ' 1 1 

' , , 1.1 1 
1 llltmg-umt 

. , •itlwr churl 1 v pc• \1 C I :l~, or I'll 1 >I'll I 011 1'111'\'t•s us Kh , . . 
cruuk, u,.ln!( c ' t 1 I I 0\1 n Ill fil(urc 

• 1. ·l 1111' I'IIIIIIIH' !'OIIIrol nil th1• 1'1111 1'0 lllX, ~ fll' H(' AA-ISJ . 
14 nt Jill" , II . I . • 'nnt.d lhl! 

. I .- •11'11 slrt•n«lh is ohlaiurd. ,\fll'l II' si).(IIU 1.~ lllllt•d iu lilt . 'f I 
desll't'L ~I)( ' ' "' • • ' ' S\1'1 l' I 329 

I , lhrowll to Atr'I'O position 1f dt·RJn·d. Tu 1'1111111-(t' tht' rnclio :wt 1 .k 
may >< • . , tl • .· 1 .1 . • >at• · for 

'I til" it I unl\' lll't't"·s:•r.~ In lllt>lt H Sill t I Ull radio t'<lllll'ol I . t,nws1r11 I,.,, · '- 'II(' >ox, I \'flC 
BC AA 182, from IU;C t.o t•it.IH'r I\ I•. 1 111 •• ·• • 

:-<J;I"J'IO'I; J\ 

ltfi:MO\.- \1, rHO.\I :-.ER\ f('E 

l'llrtlltrorlh 
1tcrm(•kinv. tilt~ tl-f•t:o~ ...... a ............... ......... ........... • -·· .......... ....... ..... .......... .. ................................ H 
Prt•J>:>I'lliiOII (.,r ,I<Jnll!l' • ......... •••• • ......... U 

8 ., ~1>n.cking the sets. Thc•l'<' art• IHl sla11dard rlw.~ts or hnxcs "''' 1 • _...... , .• • 1\' I lU'C' U 
>n.fl of !'itlwr fill' mdin sl•l, 11 1)( :-;CH ,\ ,\ ~<.;.!,or r~lClJtJ set, lnw SC){ AA J!)? 

T
l 1 0 

h time tfwsl' sds lltltdd Ill' pac·kt·d 1s fn1· ~lupnu·nt.. ThiH i~ li 1. 1 1. 'w. 
lC 11 • . • f I . . c II I V('f y 

' I r·roCCSII The ('CII'dS lllld I IIIIIIIJ.: shllfl Ul'(~ 01'1111'( Ill CCJil\'t•IJicnt ('( ,-,. I tump t• • .. · • • • > sa >out. 
12 t«> '" inchls iu diuuw!t•r uud fusli'IIC:d wdh frH·~I<JII Lnpl'. l•!n<'h uuit. iN tlwn 
wrapped with t1cav_y \\l'lt)lJiillg paper aud p:.tdH·d 111 a .tn:nf.(' woudt>n lx>x with 
suBkil'nf t•xc•c•l. ior IJT -imilur sul•sWIIt'l' !u _JJI't'\ t•nl tlw \'llnous units from ht>iug 
'nrrt'd togt'llwr ~t~ul brok<'lt. ,\11 of llw umls of unt• rnd1o ~>d IIIIi) lw (>at•kcd in 
~1111, hu\ witlullll iujul'.} if 1111',1' llrt' <·urdully JIIIC'kt·d. Om• st•l of tul)(•s lllll) be 

Jllll'kt·d in tlw st•t. . , . 
9 Prepar ation for storn.ge. I l11 r·• ho t·l •lumld h1• stored j 11 .• 1 • • . ·• <' c•an 

dry pint·<' An~ s(ol'l'J'()OIIII!IIilahiP for IJfht•l'llll.:llllii'Cf lllfJIIlCIIl is suitnhlt• fw· t. lw~o~~ 
rndiu Ill' I"- Tlw cui i r<' wl she~n~d lw •·"·:ull'd :w_d rl\'l•rlw_u~t·d ht•furc· lwi Ill£ plnl'l·d in 
~<lorllJ.:<' It .huuld he• pluc·l'~l 111 r~·rft•d 1\odoug <'OIId J_l lu lt 1111d Lt•st.NI 110 that it. 
will hl' r<·udv for list' at 1111~ ltn11·. flw d) uanwlor.IH·urllll-(s xltuuld ht' c·h•nllt•rl Ulld 
grca~wd. Thi~ gn•u. t• should ht•l'lllllll(l'd hl'forc pla<·sng tlw cly~IIUIIulor ill lll'<'rnt.ion 
ugaill ~('(s 111 st.orngt• muRt lw kl'fJI fn·t· fro111 dnst tllld dll't of nil kind~;. Air 
Corp· Cin·ulnr 15 14 n·quin lila! 1wt~ 111 ~torugc· lw 1-Cht•l• a lllai 11 t1•11uu<·c lest. 
even ao dll,\'S. If (his is dum• !ht• l'dll IIIII f)(' kt·pl ill guud ('!JIIIIiliun. 

:-\I·;C"I'ION \' 

T•'IJ:'\(''J IOX OF J> \RTS 

Pnn~raph 
RodJo sot, ~YI!Il Sf'H-,\A-18.1 . . . . . . . ...... ... . ··· ··-····-·· ··-· ••• .................. . ro 
lt•ldlo,.·t, l)'JJ<'0SC'H \.\ W2 ...... .... II 

10. R a dio set, type SCR-AA 183. The t·in:uil diagralliS fur a ll unitt-~ uf 
thr rndio st•t, IYJ>t~ HCR AA 1~31 art· ;ho1111 iu figun· :il, "hih~ figurc 32 shows 
the wiriu!{ dingrn111s. l 11 ordt•l' to Kimplif~ t ht• 11Ludy uf I ht' IJII I'J)Ullt' ot· fu uetion 
of each J>IU'L, t.hc vnrious unit.~ will lx~ Ct>n,mlc·rt~d St!pllral<•ly. 

:~o 
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a. Radio trails mill< r, typt• IJ(' 'l A-/80.-This is ll fnur-tubl.' transmitter 
<'omprising a radio-fn•quPuey os<~illnlor, a radiu-fr<•qui'IH'~ u 111plifit'r, a. coupliug 
<·ircuil for tmnsfc1·ring rnclio-fn•qtWIWY power from tiiC' lllllplificr to the antenna 
a modulal or l:ltagc and a tmll' mwil!a tor for gcucrntiug Juodula t iug currcut u:scci 
in iouc telegraphy. The m.dio oscillator, :l.mplifie•·, aud tone os<•illut.or usc tubes 
l,vpc VT 25. The modul1\tor uses n tube, t.ypc V'l' 52. All (·onncc•tions to th~ 
t.musmittcr except auleun11 l\11(1 ground leads arc lnMI<• t.hrou~h the cord cun­
necting the tmnsmitt.cr to the junction box. The tulw !ilmut•nts n•qulre seven 
volt!:l, and for this rc·a~on two fihuncnts arc couneded in series ::;iuce current i.­
clmwn from the uirphuw 12- lo 14.25-volt bnttery. This voltagt• is 011 terminal 
3·1 of the rcccptnch• aucl thl' C'ir<·uil is I'Oiltplcted to J!:rouud Tlw lt•ft tube of tht> 
circuit dingrnm in fi~ture :u is the rndiu oscillator. The frl.'qucncy-dctermining 
circuit consists of unc <·oil of till' nsscJUbly 99 shunted hy the two condensers 
9:i nud 94; 93 is the tUIIIII{I. t•oudt•ns<'l" coutrollecl h~ kuoiJ I fi:l nnd <'ttrric~ dial 154. 
The diul is grndunlcd in cquul didsiow; front 0 to 30, l'lldt division corrcspouding 
to out• rotation uf Uw kuoh 153, '' hich itself is ~trndunlNI 0 !~1 100. This cnli­
hmtion C<)\'cr~ Lhc l'llllll;C 0,200 to 7,700 kiloc,v<·les. Tho oscillatory circuit is 
t'Ol lplccl din•ctl) t.o t ht• J.(rid <•irl'uil and by mPnns of the c·oi l ass<•mbl.\ 9f) to the plate 
tirou it of the tubo j 82 is I hr ~trirl IJiw:i ng rt•l'i8LOt' twd U I its by-puss colldenser; 
H7 is a s mall bimctllllic· c·uudt•n~<er wltnsr rup!H·Hy Yllries witb the l<•mporature in 
flw tube cOJupnrfnt('nt to t•ump<·n.-ntc for fi'<'CJU<'Itt".' drift c·nm;cd by chaugc.'l 
in t.emperai ure. The hi~th voltngc for the plates of t ]I(' <~sc·illator aud tuodulst01. 
lubes is ouluirll'd from lt•fllllllHI 21. Resistor 7!) is plllc{'(l ill thl· lead to thc oscil­
lnlor plate to reduce this ,·ollltltl' to the propcr amou~ot; 7!) iH hy-pu,;sed by con­
clc•n~>er ))!). Tlw oscillnlur iii <·ouplcd to the grid circuit of the lliii!Jiificr through 
c·tmdenser 92, ooil 103 \)('ill~ 1\ radio-frequency choke. Condl•nser 96 is a Jeaf­
typt· mica ccmdcnscr u~t·cl for ltalnncin)! out the p:rid-plalt· <'!tpac·ity of the ampli­
fic•r· t.ubc. Jt is COflli'IJlll'd or \'lltlt'cllhrolrgh lh< Slllu) ) OI>C'Ililt~ 34!) loclllccl bet wren 
t,he o.mplifier aiiCI modultd<ll' tubeR. The nmpl ifit•l' output Itt ''ltllplccl tu the 
an tenna circuit, by meuuH of coil assembly 98. Thit~ is thl' tuls<'mbl,v wllich c1u1 
I><· n•rnovcd from tlw t r11n~Jttit.tcr and contni 11s tht• ndjiiHinlrlt• tnp arm 119. 
As has been pre,·iously <•xplaintd, this arm i~ used fen· t.uning llw nntu111n circuit; 
!!5 is the antcnua (.uniug <'OIHh·n~Pr controlled hy knob 155 Condenser S7 com­
pl<·IC>S the path for rudio-fn qut'm·y current i11 tlw runplifit•J·· plnlc cirtuit. Tlw 
grid hins of the umplifi<'r lull(' is de\·eloped by the flow of ~trid t•m-reut through 
rrsist.ors 80 and SJ lu grouud. Thr~<' r<';;istor:; llr<' h~ pu,.,st·d h.' <·ondenscr !lO. 
Tht' plat.c of the radio amplifier tul)(• is supplied with hi~~:h voltagl.' fro111 terminal 
22 through the M•eondnr) "indin~ HJ( of the modulation transfonnpr 101. High 
, oltag<' to the pial<' of lll(' modulnlor tube is fed through I h<' primary PB of 

1 his modulator t.ran~;fonncr from tel"minn! 21. Thus. vnriatiom; in the current 
through the windi11g PB Cll.lll>l' c_ort·c~pm;chng _chatll{l'S 111 tlw "indiug Sl~, modu­
lrlt.ing the output of the (.rallsllliLI<'r. 1 he gn d of Lhc ntodu1aior tub<' 1s biased 
t,hrough the scc·ondllry U (•; of tlw JlticrophoJtc I rlulsf?rnwr I 00 h) the :\mplifior 
grid current. drop through rPsit>tor 80. When the sw1trh~s ur1• scot for tone tcle-

ru h high voltage is pl:t<'<•d on Uw plntc of lhe t.on<' ost·lllu(or tube through t.he 
{{k p ,' · 1 32 1111 <1 Ow 1 2 "indin~ of coil a~st•111bly I 02. This causes this 
'l'\ , .crnmra , . 

t.ui>r to oRcillatc nL 1111 audio frequency (approx•~Ml<·ly 1,000 cy_clc·s) wh~n t~1e 
. 

1 1 'I'll·,. fJ""'<IIIcnn 1s fhrd ami dctcrmuwd h) lh<' osl'llluton c1rcutt, 
k<·~ IS (' ose< . S ' • ' , ,. • • • 

· 
1 

u, <I lit" 3 ·1 "incling of the cml asst'mhh. Hmce th1s osc1llatorv 
('01\C Cll~l'r o·•, !Ill ' • • • • 
. .

1 
. · tl , .·1 1 circuit of 1 he tuhc :tnd coup IN! uuhH·t 1\ <·ly to t h<' plate clr-

Circm IS Ill I(' ~I l • '[' · . . . 

(( II 1
., · 11 ~ t·111 u ll'illnt im Ill"<' fulfilled. he C'll"('lllt utcludrug the 5-6 

til . (l COnliLIU o • • • • , 

. cl " f "\ cU('Ilt'·lv 102 uud t.hc Ml' WUidlllg of t.mnt!fonncr JOO IS a hnk 
Will lllg 0 COl IIDP IJ J 

;.n 
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t·irc•uit by llll'!liiS of which the~c- audio \'ariatiuns ure illlpn•.,.st•d n11 lht· ~rid of the 
mod1ilntor tnhc. Thi~ link c•in·uit i~ c·otclpll'tt•d t hrontgh ntlwr c-<plipuwnt con­
llt't'IPd to 11-nninnls 3:3 u11d :i I (a I lo pu~itiw filunwul, :JaIn ~rid). 

\\'lwn UITUII~!'d for voiiT lmnsrnission, tlwrc is 110 hilo{h voltn~" 1111 Ill!' plt~l<' of 
I lw audio ost•illator lusii•Hd, tIll' mi<•ruphl>lll' is I'OIIIIl't'l<·d lwt 1\l'l'll lt•nuinul 
aa and j.!;I'UIIIIrl. 'I'll<' lllit·ropiWIIl' c·in·uit is thus ('Ulllpll'l t•d t II rough tlw S- (j 

\1 i11di11J! uf t·uil lls!wmhly 102, till' l\1 F \\illclin~t ,,f tr:wsfurHH·r 100, tt'l'lllinal 3-! 
lo pw<ilavt• filauwnt butter). Hpt·akiiiJ' it1 lht· wit·rc•plu>lll' 1'1111 .. , .. tlw current in 
!hi t•irc·uit In \'Ill'}. Tht•st• \'llrinltoui urt· iauprcsM•d mt tht· "rid of Uw llloclulator 
hy ano•naos of trausformt•r 1110; iS is 11 \ol!tt~<· drup n·si~tor Hl'sis!11r 77 and 
~<,IHit•n.s<•r ~:3 arc the grid hiu in~ l'l'siKtur 1111d t·undt•nH·r, n•spt·l'l i n·ly; I 01 and 
1115 an• jrH'k::; for plng~~:inK in nwl1•rs in I'IISl' it b <ksin·d !11 rt·ucl t lrt• <'llrrc-nt in 

liH'''' cin·uih. .\ nwtcr r•'IHiiu~o: ohlaiall'ol h~· plug~iu~ iu 10·1 would irtl'lnd!' both 
modul:ttua· und rndiu-osc·illulor plait~ <'Urrt•nls. '1\·rminal :tl is t•mtplc·d (., llw 
nlull·of tlu modulator tnl11 for thP withdrawal of sich•-t<urc• vollngo· through con­
clt'n il'r Hti. {'mulo•uscr Hfi iK ltdl\ptc•rl fol' II~<' with high·illllll'dtuac·c• ll'lt•phuuc 
rt'l't•ilc•rs. Two p:1ralkl ccHnwtlc•d t•mult·n:;t•an s5 arc inl'llulc•d in llw t mnHmittor 
fur lll!t' with low irrqwduut•t• tdc•phullt' n•t•t·in·rs. \\ 111'11 Kla'h ll'lt·phone r<•t•t•ivca·s 
nn• ll~<<·d a :;oldea·c·rl jtllllJWI' <'Oilltl't'l ion ~lwuld lw tnudr lw! wt·t•n poinl'l 11 nnd L. 
Tht~~~· l\\o p<1int~ un• so mark1•d in .. idl' the• tr:lllsllli(lt•a·. Tlw nlriou:; pur·ts uf 
lla· lnttiHIItd It•!' discussr•d :tlmH' 1'1111 ht' t•asil.\ lucalt•d iu lht• (l'llll>'lllilll'r by 
n•fo·rriuK lo lit~ttn•s :J, I, aud 5. 

/,, 1/mlio r•cdn r, /ypt· /1(' , IJI 17!1, Tlu• n·t·c·i\\·r has four sllll(l'S of rudio­
frt•qw•u<·y uauplifi<':ttiuu, \\ hidt :unplif.) nl tlw im·cHniug fn·quea•<'), a dl'lct'tor 
1111<1 lllll' sl:tl(t' of audio fn·qut•m·~ aruplifit•Jttiuu. Tht• four nulio·frpqau·n<~.\ nm­
plifh·r .~tugt•s ttst• tubi!J', typt• VT :iti. Till' dl'lel'lur i"' a tulll', typt• \ T :n, and 

( frp audio· arnplifia·r stage• mws out• tuhl', I ypo· \'T 3S l.nl'l• ••f llu• •·oil s<'ls iau·ludcs 
lira• ~IIIII<' l'"'t'ntiul purls of tlw radio fn·qul'tll'~ nruplifi<'r •·an·uit, and t•:o.c·pp( whore 
ulhPI'I\iSI' rmted, lht• fullmlinp; dis<·u:tsiuu npplil•s tu tlw rt'C'<'I\'('1' "lwn• u~iug nny 
one• oft hi' (i l'nil ;('(s. 1'1w •I l':ldio fn•qll<'lll'\' stnp;t·~ Ill'<' t·unph•d hy r> t•ottplinp; c· il·­
('1111>1, 1 nf \\ hic'h c·mn:1ist. nf rndio .. frc·qnt'lll'.\ trnnsformcr ('oils 7 1, I \lltt'd by t'<Jiutl 
t·upal'ily •wt\ious !)~of tilt' gttllg tuui11g t•oaHh·ust•r. Tht• fifth l'tlll'i. (:4 uf n fhcd 
haucl-pu s t•ouplinK dn·uit 15S, lli!l, whidr is uwcl<· up uf 11 <·nil I 57 1111<1 ll rt•sistor 
lifi, c·onpkd logl'tlll'r with a fixt·d t·ondt·u~l'r l:i. Tlw:<l' tltn•c· t•l,•uu•uts an• iul'lndt•d 
i11 1 ,. h:uttl-pnss singe of all t·oil t-ds. Goil :L"-~<·ruhly I !is iK ll•t·d in c·oil st'ls, 
t~ 1~ (' !li ancl G 98, 011l_\>, nud is dmr:u·t .. rLwd by lUI :ldtlitiunal fi\l'<l t•ontll'll~<l'r 
7a lurntt·d uc·ross rcsastur liH Coil IIMSt•IJthly I !i!l is 1181'tl iu <·oil .~t'ts, typt•s C' H9, 
(' 100, G- 101, ami C 102, und is dwr:u·lt ri1Pd In tlu oaui inn of li\t'd <'1111-
d<'llhl'l' 7a. Tim fund ion of llw fixt•d luuul·pass •·ouplrrrlo{ IH'I \\l'l'll ll11• fin; I and 
~<<·<•oud tul~·s of tlw rndio·fn·qllt Ill'.\ aruplifit•r i to t•quulizt· thl' utnplifi<'ationover 
au\ fn·qtll'lll',\' lmud which iN c·cn·<·r<'d hy l'lllulion of lh< gnug !unin" rnnclt•nscr 
thruUJ(h IHO All luht·>~ couplt•cl l•.r 1111' t.um·d tran~<fornll'rs 71 nanplifv t·onsid­
<·n1hl,\ anon• nl small vnhws of luniu!( l'IIJ>at·ity thun nt l:uw· \Hint•s uf lunin~ 
<'llpal'it). Tlw buml-ptL'<X coupling unit it1 tll'sigut•d for nH·h nul 1'1, st• that tlw 
:unplifictllinll nf the \'1:\CIIIIIll tul11• lll'Hrt' t tlw uutcnau\ is grl'lll<·:<l nt Uw low­

fn·qiii'IICY t•ml uf (•nch frt•qm•ut~,· hunrl. 
Tht· capul'it it·s of tlw e•qn:d l't'e·t ima!l 51\ uf tltt• ~lliiK c·ou<ll'nst·r \\ hich I lint• the 

e·unpling t·oils 71 to rc,.untlllt't' 1\it h lite• inn•rnin~ sill(nal an· uugaut•nll'<i hy t•om­
l)(;ll:mlin~ or uliuing COitdt·us<•rs r.!l. Thc·:w nlin111~ t•untlt•llst•l'ti arc• built iulo the 
rt•,pt·!·tiw M•ctiuns or tlw gnnl( cond<·mwr and an· t;t•pamld,\ udjuslnhlt• through 
OJ>l'llinp;H :143. This is nul, a n•t·t·in·r opcruti1111; udjut!llllt'lll nml in )!;l'lll'nil this 
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adjustment is corn•rt ly mnclt• hy t lw lllanufacturer and should not be tampered 
with hJ nnyom• c•:~.c·«'pl an c·xtwrt radio mechanic. 

Tlw antenna is t·outll<-cl to the input coil through vnriahlc· twries condenser 151 

which is adjus t able by krwh I UO. Coudeuser !51 is nc!jusll'CI for nny gi w•n rcceiv .. 
i ug an l-onna until Ute s<'l'it-s <'omhinntion of its capacity '' i lh I he nutenna capacity 
i fl l'qunl to tlw n•siclunl or ntinirnum capacity int.md u<'<'cl iuto the remaining 
t 11urcl stap:es h~r conclc•usc•rN !)!). \Vlll'll tlti~ is done tiH' four tuned circuits arc in 
rcsonnnc·c :1t all ,;('(tiul(s of lh«' ).(1\ltg tuning <·ondrns<•r·. 

After succrsshc• amplilh·ation throu~~:h the four rnclio-frc•qucnc,v stages the 
iuc·omiug signal voltagr is iutpri'S"t'd hy the last tuurcl c·oil 71 hdwceu the cathodr 
aud th<• gricl-pln!P annclc· of tlw cletedor, a tube, type· \ 'T 37. This tube acts 
us n 2-clectroclt• dl'tl'l'lnr or rpdificr and cll-n•lops a1•ross n•sistor C.8 a strady 
direct l'oltage which is tlw rt"Htlt of re<'tifiention of iuc·umiug c·arrit•r, plus an 
nttdin-frequenc~· sip;nnl \'oltup;t• which is tlw re>~ull of tlw rectification of the 
iucomiug modubtiou (audio) frequencies. This ltttclio· frrqurnt·y sigual l'oltage 
a<·m~s ()8 is irnpn•ssNI lhmugh r•csi!ltor 72 and <'oudc•mwr· II on th<• grid of the 
nudio-frcquency atuplifiPr tuhc•. This tube :uuplilil'l! the audio signal which 
pns~t'K from its pltdt• t.hJ·ough 11 low-pass filter s<•ction t'Olll)>l'illing choke coil 74 
and <·oHcl<•uscr>~ 10, to tlw output tmn~<fcmner 7'fi. Thr low pa,;s fi lt.cr strongly 
nt tPnwdf':: all audio fn•quc•ul'i<•s above 3,000 cyclt•s. It iK indudC'd in the <'ircuit 
IH n•thll'l' noise oc•t·urring at th1• higher audio frequencit•s. ltl'!<istor 72 is a filt<'r 
rc•si~tor operating in <·clftjun<'l ion with condrnser 12 to keep radio frequencirs 

011 t of lhr audio stap;t·. Ht-sistor 70 is a grid return for llw output tuhe. Two 
tt•nninab> arr provilh·cl for the td<'phone receh·er cir<•uil from h•rntinal 55, iden­
tilkd on the <'hassis h~ lhP lrltt'ri' JIZ :\nd LZ. The HZ l<•rminul is conurctcd 
throullh condrnscr I iifi to the primary wind in~ of output trnusformcr 75. When 
output terminal!);) i~ <·orntt•<•lc•cl to liZ us s hown in lip:urc•s at and :32, the receiver 
is adapted for IIRC ouly with n high-impcdan('c load. Tnutsformer 7'fi is a step­
clown transformer. Wht•n tc•l'luinal 55 i11 disconnt•ctcd frntn IIZ !Utd connected 
t,o I,Z, tht' receiv<'r i~ ud!Wt.l'd on ly for n low-impedunc·~· lond. Thr:;c terminals 
J,7J and TJZ art' accrssihlt• nt Ute rear end or the coil set. roJnpartmrnt. 

/\on;. \\'lwn hl~th·hnr><'<lnn!'<' td<•l•lnmc•~ nrr used with thi~ rn<llo "''· hoth tmnm11tt~r and ft'Oiliver 
must IX' t'<.lnnretc<l for hil•h·IOII>l'tlnn<·t• u·l~plwnes. \\'hen low·iml"''hntc~· tt•l••phcmt• nrc u..<t'd. both mu<t 
IX' connre!OO for low·imi•·dan"''""cl. /\ever try to operate tho rndlo !'N "lth tht• tnm,mllrcr connectt'd 

111cr wny nnclrhc ~iwr the oth<·r. 

The sensitil ity nf tlw n·t·c•iwr is rontrollt~d by YilT) in~~: the c•uutrol grid bias, 
:mel hc•twe lh<· raclio-frNJHl'll<'Y amplification of eitlwr tlw first 2 or first 3 radio 
:uuplifi<'n;. This is dotu• c·itlll'r e:~.ternally hy a mnnually-operated variable 
resistor or internnll_v h) an aulomnti<' gain control t•it•ctlit. The hc:wy line in 
ligtii'C 31 rcprcseu Is the gruu ndrd lfratnc of the t'et·civrr· ttlld it< 1 he common return 
krminal of all Rl ipply 111111 bins voltng<'S. Thr ('!l.thodcs or the first three tubes 
tll'l' connected for dit·c·c·l ctll'l'cnt to terminal 46. 'l'lw p;rids of the first two 
tuhc•~< Ill'<' conncdt•d for direct. cunent to terminal 54 as wt'll a~ to a line running 
tn the detector c·ircuil. 1f tc•rmim1l .)-! i~ grotmdl'd 1'\lt•rnally, thus completing 
all j:(rid circuits to j:(TOIIIHI, an t•:dt·rttal variahlr rcsiHtatH'l' lll't weeu terminal 46 
and ground will control the amplification of the first thn·<· tub<'s by controlling 
the eli !Terence in poll•ut in I lx•t ween their cathodes and ground. If terminal 
46 is groundc•d rxl<·rnully, hrin~~:ing all cathodes to ground, a direct \'Oltagc 
between terminal 'fi•lnnd ~round will det<'nnine the ~~:rid hius all(l hence the ampli­
tic1~tion of the fin1t lwo tulws. Such a I'Oltagc is dnC'lopNI tLulomalicnlly when 
termi ual 46 is grnundt•d t•x tl'rnali.Y, hy redification of lire• in<·oming carrier wa 1·c 
at the detector tube. This direct voltage which appears acrost1 the output resistor 

33 
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GS of tlw rlt·h'l'lnr is npproxiru:tl.d\' pmpt~rtional to tlw inc•mniul( c•nrnl'r, owing 
to dwrndPri~ties of llw 2-dc·c·tnull' dt•l!'l'lur. Thi~ n•ltagc• i~ lt•d huc•k throtr,~th 

rt•;;i:sturs li!laud IH tu tlH' grid eirc·uits of tlu• fi1'lll 11\·o tuh .. s. B··~i tm ll!J und li·! 
tuul the· t.wo c•oJI(It•nscrs I rorlll u lo11-pnss filter whic·h t<IIJlprc·&~l' frorrt thi~< nu to­
mutic· ){nirr c·tmtrolliue all of fill' Hllllio-frPquc•uc·.r -;il(mtl \oltnw· dt•\'I'IOpl'd hy thc• 
dl'l<•d tJr :ll'mss r<':<istor fiR, !.•:1 vi Ill( unly 11 eli n•r·t~c·urren t nJit 1\l(c' ()pf Wc•c'll tlw 
){rid of tlu· two tub••s a11tl )(r<•und, ThiH rlin•t·t~c·trrrc·nt \'oltngc• hi:u>~c'H !111• p;ricl!l 
of the• two tubc•s 111ort· and more• 111'1-(llli\l•l,\ with rc•sppc·t to fhl'ir J'C•spt <'fi\1• c·nth­
cult·s us t ll<' illl'nllliug :;i~nal illl'ft':lsc•s. The• radio-lrl'<(lll'lll'.\" :IIIIJllific•ntion i;; 
cll'c'rc·lw'd (1'1 llw rnrlin-frc•ctlll'lll'\ l'if.:lllll iru·rt•ast:ll, unci flu• 11ig11:tl output of the 
rt'<'Cho•r 1s ho•lrl :;ubstauti:cll~ c·ouNI:cul on'l' a wide rtlllf.:•' of icll'olllillg sii!:IHII 
~>ln•llglhs. Tllf• c·cmu!'c·liun!l of I he· I'OIIIrul • ircuits t'Xfcrunl lu the• pcmt•r plug 
111'1' IHII'h I hal lCntaiuaJs 4ti 1111<1 f>l 1':11111111 h(' grOIIllciNl nt tilt' SUIIII' lirtll'; l'ilh!'r 
;, I is ~o:ruauulc•d, IH'f'lnittiug c•xiNu:tl ucljuslru•·nl of till' nulio·frt•qlft'tll'~' :uuplifiru­
t iot1s, or IIi i~ groiiiHINI, pc•rnai It ing :•II tunw tic• t•ontrol of t ht• mclio· fn•qtr('l1<')' 
:ullplific·:tl ion hy t h•• eli rc·d o'!IIT<'IIf 't>ltn~:w !rom the ddt•t•tul'. T he• f.l,rid hi us 
of t.lw fourth ruclio-fn•qlli'IH',\' nllapliliPr' is fixt•cl. 

'J\•rrui11111 1:1 is fht• posilin• J~. to 11,2;1•\'t>ff fl'l'lllill:lJ :llld is I'OIIIII'('(IocJ \\ it hill 
lht• n·c·C'in•r to l':tt'h of thn·c• !H•rit·tl t'tolllll't'h·cl puirs of lll':tltor of I Ill' six \'111' \lll ll t 

l11ht•s. 'l'ht• l'nthndeof th<'olltpul 111111', t,\pt• \"'f- :1S, is t•ouut"dc·d Itt tl'lllainu l 1,; 

iu cii'Cll•t' Itt l>in11 fill' c•mllrnl ~riel of this lithe• 12 to I L:?.i volt llt'J(IIIi\'l'ly. ,\ 
rt•siclunlm·guti\'tJ l>i11>1 is i111p:rrt1•,; to till' gridt~ (>f fill' tubes, I,\ pc• \'I' :m, loy itwlucl­
ing hl'lwc·t•u ground uud thPir c•nthodt•s l\\o nsisturs, li2 111 I li:i Tt•nuillul 47 
is 11 high-Yolla~t· ll'rrninal to \\hid! tilt' sc•rt·<'ll grid- of tuhc•s, t) pi' \ I' :l!l, an~ 
I'OIIIIl'l'lf'd. lh•qistors tiO llrtcl c•onclo·uso n; I uri' lilt• r l'l•·nwnltl usc·d to l'l'dttt·c· 
radto·fn·qw•nt'." iH!c-rul'liora htlllt't'll llu· !ll'\ l'n&llillll!t'B. Termi11nl :iii is a hiKh­
,·oltaj.w 1t•rrni11al :.11pplyiug t lw plat•· drc·uits of all till' mclio-frc·qiH'Ili'Y atuplifit•t·s 
111111 lht• 8l'l'l'l'll ~-:rid of tlw on! put tulw. Ht•:;istor~ fit :uul •·urult•u•t·t'll2 111'1' dc•c·ml­
p ling fill<'l' c• lt•lllt'll1s, ,,·hill' l't•sistot· 1\.i is wwd to rC'due<• the· \·olta1o4c' 1111 tlw Ht' l"l't' ll 
~.(rid of the pc•Hfocll'. 'l'<'l'lllinnl ;,7 iH a high•HIIfHI{I' ft•rurinul c·orlllt't'lt•d lo thl' 
plul I' of llu J>t'lllodc·. Tt•nuiuul ;,;, iH t'lliiiH't'le•d cxl<•rn:dly I o t he• fl' ll'pholle' 
rf'l'l'i\'t•lfl. 

,\ 2·1'1t•uu•nt 111'011 1nh,• 7ti i IH'I"III:tlll'tlfl.' c·oltiiC'I'It·d i11 purnllc·l 1rith llw st·c:­
omlur~ 11inclin~o: of the first radio-fro•qw·IH'Y trunsforuwl' 71 in thl' nnlt'llnn :<llll{t'. 
Thill t uht• iK a 1 oltagr-lilnit ing ciPdt·l' dcsil:llf•cl lu prole•!' I llw urnplific•r front 
clnrua!{l' if it is :ll'l'idc·utally lnul'clto tht• fn•qt~t•nc·y of a ru•arhy lrnnsmittc r Tlw 
tuhe 7fi imaizt'S nt a voltagt• of l'O to Ill() 1olt~ and a U:IISt'UIIS diM·harl(c Ol'('lll"s 
\\hic·h t•llt·t·tin•ly ~hort-c·in·uila till' itaput !il:t~o:c·, but only ~o lun~-: us the high 
inc·urniug n•ltau;t• iN pn•st•rJI. 

Cundt·rr~c·r 107 i~:~u smnll fixPd c•o111IPn "'" c·~>nlll'c'fl'd nc·ro~s tin• ll'l'lllirruls of t.lw 
priruury of 1111' linrt mclio-ft•t•q~t<•ru·) trnu~for11wr I•• ('!lllllli'IIHalc• in l.unil~p n lita• 
llll'nt for the• itdt•rdc·drod!' tulatl l'lt)l/lt'ilit•s fll"t'st•nt. ue·r·o~<l !he priruurit·S of ull tht• 
ot ht•t· rndio-fri'CJIII'III'\ transforn~t•rs. HcoforPuc·t• huuld ht• mudt• to ligun•s ti, 7 , 
and~ fu1· lite• loc·ution of tin• \11riu11t1 Jlltlls in thl• l"l'l't'h·c·r. 

r. Htulw mutrol lm.r, 1!11"' /1(' I I lSI. This mtil t•arriPs t'"' r·nnlrnls, the 
swil<'l1 12 I npt·r:ott·d hy h:uullt' :t!D 111cl 1111' \'olnmc corrlrul a:~ I. 'l'lu· c·ontnct 
))()rlions of $\\itch 121 <'Uillsist of ~~ ntp <Jf ~pring l'orrtac·ts urrnrrgt•cl in pairs, 
ns:;ocointf'cl \\it It :t jti'IIIIJI nf tthurt l'lll'llitiug I! I uds. TIH• ,·nriuns pnii'S nr spring 
c'<mt:wt.s arc• llttJIIII!••d ahout llu• dn·unrfNt'IH'P uf n drc·ll' :wclnn•li'l.c'cl with n•spt•<' t 
to tltt· fr:lluc· of tho c•cmtrol lm\. Tht! lltlrclq llrt' tiiOIIlltl'd in :1 si111ilnr l'trc·lc· UflClll 

II rulnlahh llll'lllhl'l' of lira· t;wift-h 1111d !!hnrt-C'in:llit tlw I'I':>Jll't'lln' Jllllr of ~pring 
contaclH W< till',\ re.sl hctwcl'll tllt'l!l, In ligures 31 u.n<.l 32 tho r•JliLlnhiP member 

' 
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of the switch is ~hell\ n as a srrralcd t·irrle, and three po><it ions of tht• ,.;witch cor­
respond (.o the t.hr<.'c posil ionH of alincm<.'nt. of Llws<' scrr::d.ions with th<' top sprin~ 
33~. Thl' Htuds, indicated hy hlack <'irclt•s, arC' to he considrrNI as rotnting with 
swt!ch member lwl\1 ccn <'ll<'h of lh<' thrN' po;;it ion~ and tlw contact !Springs arc 
fixed with rcsptc(. to tl10 n•muindcr of the• dingr:uu. 

All COil llCCtions ut·c mack to this <·on! rol box hy means of plug, type Pl.r<i5, 
in tht• <'cmtrol box rt•ccptnclr. Termin11l 18 is wirrd to thr tip contacts of two 
telephone rceri\'!'r jacks. Tl•rminal 17 is con•wetcd to the switch and t~ the 
manw\1 gain t·oulrol resistor 120. Tc•r~~tinals I ·I, 15, aud Hl arc connected to 
the ,;wit<:h. Vnl'iable resistor 122 iA. nn undio-fn•quency lt'll'l adjust<•r which is 
<·onn<.'ct.<•d in pnrallrl with tlw tl•ll'plwue jacks in the A l'TO po11itiou of the 
swiich. Resistor 121 is eonncrted in M·rics 11 it h 1·nriahl<' rt·si~;tor 120 to gi1·e a 
fixed rl'sichHtl bias to the control grids of the first thn•e rndio-fri'Ciucnc,\ nmplifi<•rs 
Resistm'.~ 120 and 122 arc vnl'ic•tl sinnl llan<'tlllsly h.\' a sing!<• ><haft which is rotnkd 
by knob 331. This knob is in both opcratin~ positious a voluJut• c·ontrol knob, 
controlling the rt·c·c•iwr output. In tlw l\1A:\l'AI. pm•ition of the switeh it .:,on 
trol!! thr volunll' hy 111r~ in~-: the gain of the fir:;t three tubt•s in the rcc!'iYcr. lu 
the A I!')'() posit ion it t•uul rol~ t ht· l'o h1n1!' hy l'nrvi ng the resistance in shunt with 
the tl'lcphonc n•c·<•ivt•rs. Ju order to lls<•t•rtaiu just how the radio coutrol box 
fuuct ious it is nc•cc•ssnry to t•onsidcr fi~o:urc 31 ns a wholt•. (l-'t•<' d hrlow.) 

d. Narlio cmtlml box, typt It(' , \ :\ 18.!. This c·ontrol hux t·nrrics one control 
switch .132 opcmtc•cl by hand I<' :330 :tnd the tclc•l(rnplt k<'y I :11. '!'he n1cthod of 
operation of this ~witch is similar to that disc·u;:!'cd und!'r eontrol hox, type 
BG AA !Sl. Tlw k<'." C'los(•s the t·out:ll'(s bl'!llt·<·n tc·rrninub 40 and 41. The 
11'iriu~ of tlw ut ht•a· lt•nnimll:,~ i~< easily fulloll'ed frolll figun• 31. The function of 
t.hil; c·uut.rol box f'HII lw lwtt<••· undcr~tood from n s t.ud.v of the c·omplc{!' ntclio :<ct. 

e . ./tmctirm lm.r, typt T.\1 1.1-J:i,;. This unit is the <'<•ntml intt•rconuecting 
unit of the radio :wt. Th<' cords frotn all other units lead to this om•, h!'nce it is 
n very c·ouvenit•nt place to 111ake ,·oltn~-:c· tests, l'll'· This unit has onl~ the one 
switda, :t t.o~gl<· Hll'ilch Il l . Whcu in the THANH-REC po~<it.i< n, i~ !'loses the 
circuit h<•t wccu terminals 3·1 and Hi, o)lt'ltinf: tlw circuit h<•l\1 ccn 2!) and 30. 
Whcu in thr RJo:C Ol\'L Y pusitiou tlw t'ircuit i~-; open bet wren 34 and 46 and 
c:lmtf'cl 1><'1 weeu 2!l unci 30. The juuction box contnius the fu~e 1 JO iu the positi1·c 
12- t.o 1 1.25-l·ol{. lt•a<l. 

f. D!/11,(1/II.Q[(JTS, lypr BD tl~l 69 (1/11/lypr nv , t/J (jf).- Th!'SC arc :~hunt-wound 
machi ll<'.s. Current is ~;uppli!'cl to t lw low-1 oltngt• :trm:tt un• aud t•ommon field 
wiuding from th<' 12- to 14.25-dircd. c•urn•nt SO\Irl'l'. Curn·ut is drawn from tht~ 
high-vollngc comm utator ~•t 185 to 235 \'oils, dept•uding upou lhe \'111m• of the 
applied 1·oltagc. At 12 ,·olts, direct <'IIIT<'nt drn1111 frow the hatter) should I><' 
3 ant)>CI't•s. At. 220 1·olt.s, dirl'l't cur rcut drawn from the d) namotor should he 
0.080 tunpcrc. T<·•·aninal 28 is n grouncll'CI coallntnu ncgatiw for hi~h and Iow­
volt.age t•it·c·uits. TN·minnl ;lR is n positive· J 2- (o 14.25-voll tcrminalnnd iR wired 
through mdio-frcqucncy choke 144 to the low-1·oltagc terminal. C'.()ndensC'r 
1 ~2 nid:,~ the choke 1-14 in ;;upprcssing rndio-fn•qucnC) disturbauccs from this 
s upply line. T he high-voltnl(t' commutator f<'<'cl~ tcrmiunl 31 through filter 
resistor 141; the high-volta~l' output is also lc•d t.hrough the low-pa~s filter 
section comprisin~ iron rorc choke II:! nnd two cundt•u~<<'ro; 1·12 to lcrm•n~l. 29. 
When t<•rminal :l!l is extcrnnlh conm·c·tNI to t!'rminnl 30 the Yolta~te dander 
f<'~islor I 10 is ncross the filtcr~cl high-voltage output. Tlw t•enter tnp of this 
voltlll(r divider is c·onncC'h•d tu terminal 39. The three condensers 142 arc 

mount<'d together in one metal case. 

35 
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(I Ct~nfii'Tillinn of unit. fu 111 lllll'raliug instnllatinll \\hen• 1111' vuriuu~; unit~ 
of radio "''I, lypt• H('H \A I X:!, ilt'l' t'llllltt't'll·d I hrcn1gh c·urcls I o tlw J. 111 t. 

' - 1(' Ifill 
box 1111d 1111' 12- to 1-1.25 \'oil llllrl'c us indi,•alf'd i h~-:un• 1,, IIH• t'ttcuits of II , 

. . . I . I' 31 I ' I 11 
whole- HyKlt'lll :uP luh· n·otlrot·t·lt·d as uuh,·all'• 111 l!(llrt• • • ·.art lt•rminnl in tiH• 
jurH'Iiuu hox b c·on uc·r·tc·d t hrou~:lt a c•orcl I o tIll' lc•rnd ual lwnriug I"" s111111, tlltllll>~•r 
in IIIII' of tht· Ol>t'mtin~t 111 tl . {'trn ·nt Is dm\\n frotn tlw 1:!- tu 1•1 25-vnlt sour,·c 
through lht• posit ivt• sup pi~ litll' fro111 !Pt'tltinnl H . \\'lwu I hi' swi tc•h 011 rot t I 

' I . 1· I I 1 ro hox, typ<· 1\C' A\ lSI, i in !Itt• OJ I pusilt<lll I liM. uu• I troug 1 lt•rmin:tl 15 is 
lll>t'll nnd llll'rt• is 1111 \ 'C>It:tJ.:I' 011 II • r••t·Ph·c r, frHIISIIItltc·r, or d~·u:.ruutur WhPn 
this c•uutrul s \\ift·h is iu lhc• ;\I \'\1 \I. po~itiountHI 1111' flwil l'lt uu I'Hdiu c·onlrul 
hox, hl>t IIG AA 11'2, is in lit HI C: po~ition, th" tillppl~ ,·oll:t~t is ilti(IN:'.s.,c·d 
through ll'rtniunl~ 15, 1•1, nud :IS IIJmn tht· d)IIIL!IIolor thrnu~o~h lc•nuiuniK 15 II 
nnd 15 upo11 tiH· lll':tlc•r.s uf ull l't't'l'h ing I ubi'S uud through l l'l'rtti111ds IIi, l ·t ' 45' 
to~!(lc· 1'\\ildt II t ( irt TH \ '\'S HI:(' JIO~rtiou ) un<l l • nuionl :1 1 '" lu·ntc·r n'f rlli 
tr:lllHiuilliiW tuhl's, 'l'hu• if i •·• ·11 tlud nlr•rt IOKI(It•lllltl•·h I fl ~~ 111 l ite• lll•:c 
0;\'J.Y Jill iflt>l fl • II'IIICI'IIt>f tJtt• flllllSIIIilliug (t~I11•S 1\illlu• l'nltl lli~h volttll.(t' 
is rm pplio·d from lt-nui11:d :.W of I ht• clytonuwtor 111111 I hrnuph IS, 1n, aud lj(j lo till' 
pint<~ of t ho• Ill lit's, I ypt• \ T :311, nud I he• st·n•Pn p;rid of ( hC' Jll'lltocll' ( ulw Lowc•r 
vnl1:1gc is .upplit>d from thl· d) nnmutor unit thmu~h tcrr11ir al 3!lnud 17 to 111,. 
st·n·c·r• !(rids of tlu· tulw~, typc· V'J' 31i. lligh \'oltngc is sll pplicd frou1 lt>rminal 
at through fi7 to lho• plnll' ur tho pf'l.todc· tuhl' . Tc•lt•phuuc· rC'I'I'iver~ HI jurks 
I2:i nrc· <'Uitltl'f'll'd thruulth 1:-- autl !ifi lu tlu· oulp11l c·trcuit uf tlw Jlt·utudp tulw 
nml tltrtllll/;h I H nrul 2:! to I hi' I rnrtstnill!-r ~ide-lotH' t"in·11il. Vm·inhlc• l't'sil;tor 
122 Hi IIJK'II•I'irc·uiiPd ami vari:ah lo· ro•siMtur 120 11 st•ric•s with fix1•d rc.<istor 121 is 
c·ouru·c·ll•d lu I 11 ''''" ~round unci flu• t·:t t hnrh•,. uf tI ll' fin; I t hrc·c· t uht ., t _vp1• \''1' :3(i, 
lhrolll.(h J7 /lliii•Jii \'~trintion of this n•sisllllll't' hy rnl:tlilllo: krtoh ;{;It \IIJ'ic':; the 
p;uin of lbt• rad1u '""I hlit r. 'l'lu• uutnrtmlic· j.::tin·e·oulrul a1'11011 i IIJipn· "''<I in 
I hi ~ poxitron hy f.:1'CIIIItditl!( till' ein•uils uf lht• fin,t. two rt'('t•h·t•r lttht·~ thruup;h rl't 
nud I H. 

\\ht•ll 1111• ~\\ilo•h olll'olltrnl hox, I)P• IH' \\ lS I , i 111 tlu· ·\!TO pn~ition 
with the switc·h 011 C'olttrol box, 1.1 Jll' IIU A/I. IX2, 11 lill in thc• HE(' position, thP 
tlyrrnrt1nlor uud rN·I'in·r powPr c·in·uits nre t'lll'rltiz•·tl us llt'forr. In tlw \{''J'O 
po~itiou tht· ummutl gaill·t•oulrol n•sislor t:m is shurt~e·in·nilt•rl In f/:rtlllral , thus 
c·nnrH•I'IiiiJ.: Ill(' tulhudt·s of the fir,.t lhn·c tuhc:; of lht• rt'l't'il'c• r to grouud. Till' 
1.rrirl c·m· tit of the firl't two tuiK•s, typt• \'1'- :lli, <·nrm•t·kd to l••rminnl 51, art• 
dist·on ltcctc·cl from ~o:romul and ll11• ~tnin·l'nnt rut \'ttll!tj.(l' cit n•lope·<l h) the dckl'lnr 
urros.-. rc•si ,f, r li'i t'ul t rols tlu· hi as nn t hc··t· t ubc•-.. \ ' u riahll' n•srstor 122 is shllltkcl 
ncros~ tlw ldl'phlltll! rt·c·c· h 1·rs urul is t•out rulh•d In knoh :1:~ I It is IIH•d us nn 
auclio-h•nol mlju~:~lt•l' for sl'l liug llw uulolnulic·ully-<·olllrnlh•d ~:~ignnl output at 1\ 

lcn!l suitahiP for liS!' in till' ll'h·piHlllt' ff 'l'l'in·rH Hohtiou nf kuoh :!31 now hns 
no l'lll'l'l upou lit.- n·n:~ith•ily of tht• n•c·•·il'<' r, whic·lt tll't'n :1 ·!' 11 tlw IIH'tHniu~-: 
mdio si~t111l irwrrn<c~, and vie·1' \'<'tl'U. H• •sistor 122 L· pluce•d 111 the• l'irt·uil in thc• 
A l ' TO po. itiort of I hP ;wilc·h ht•rnn••' a uilnhlt• lp,·('( of 1111dio· si~nnln11tput c•nmwt 
hP l"'t'rtllllll'tllly Jll'l'dc•tf'rmill('tl but dt'JII'IHI~ 11pnn tltt• c•xlt•rnnl nnis{' und nurnl 
n•·utcm•ss of lh• "l"·mlur. Tit~• nutmurtic· ~uin-control cin·uit of the rccciv<.'r is 
~;o d!'si!(JH.'d I hal thn t'nlll rullt·rl ~tigrllll nul put, with kunh :1:11 111 its lllll'l.irnum 
posit inu, is I oo w·c•n I for suit ahlr· rr't'I'JII iou I'X<'c·pt II mlcr t lw most nnfrworahlc 
c·oucl i !ions. 

Ot.ht'r cast'' l'tln bc• nssllltll'd "11 It tiH' Hwilc'h on 1'11111 rul Ito\, typc BC A. A lXI, 
i11 lht• \lAN't ' AL or \I'TO posifiuus and \\ilh tlw lllli t.!'lt 1111 t'nulrul hu\, typl' 
II(' A\ IX2, 11 till' \I I(' or 1\LY pnsitinu iu:-tmd of iu the Itt-.(' puHition .\ftc•r 
II littll• pmctico it is compurntivoly l'l!sy tn I rttc•o Llw 't~riout~ C'ircuits in figure 31. 
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All a sun r 11 ·. nnnryl :ls.'itlluiltl( lcwglt• switch I I I in ihe 'J'RANS-lU£C pouitiou, the o o1n11, 1 1 ,.. " 
C ,., a tie 111 J.(ivcn: 
o~ttrol 1 m.c1 lrtpt /1(' .LI 181· 

0]•'1•'· 1) . 
MJ\ l\t \'ll~llnolor ofT. Hctch·cr and lmnsmilier fi~nmcnls off. 

\ L. D.vuamolur on. 1'runsmitlcr nnd rcre~vcr filtlolcuts on. Plate 
.\l~·.';!~~l-(< ou Ctlhl•r lrnll!!lniltrr nr n:<·l•ivcr but not both. 

D~ nmnolor em. Trant~miller and re<·civrr fiJnnwnts on. Plltte 
Voltagl' 1 •11 . f'tJJt/ro{/x lit Ct tcr I r:trtHnllllcr or TN'l'ivcr but uot both. 

•x, fit pi /J(' t l [<' '. 
(W'tl . • o • 
IU<;~·.1 ~~•utrul hux, lyp<· II<.' \A 181, on MANUAL or AUTO.) 
l\R\ ·. ,l:tlc ~ollugc 011 n•t·<•iq!r. Plute voltuge off trunsmittcr. 

1 
· I late \'Oltagc off tcn·hcr. Plate \'oltugc on truusrttitler radio oscil­

Mr'~~:il' :llld urutlulnlur; ou r:rdio nm]Jiificr and lone oscillator thr()ugh key. 

1 
· I late voltHgc c1fT r·ccch·er. Plutc ,·oltllge mt transmitter mdio O!ltil-

ll. ;tc,r.' r:ulro :\lltplilicr, and naoclul:ilor. Off tone osrillalor. 
ulso J>a tdio set, type SCR AA 192. \II of the pnrls of this radio ~cL are 
c·CJifl!e/ 

1 
of lht· racliu stl, f)pc HCJt AA IX31 wilh the exception of the four 

t»lher p~·. ~ IJ<'s (' 98, C- !101 (' IOU, uud C 101. '!'he functiou of the coils and 
tJf the ; 11 

;:• 11
' 111i discatMHed iu pnrn~mph 10. l•'i!(urc 33 shuws the circuit diup;ram 

tl l!\tt n lie ',11• Nt•!, I.I:JW SCH A\ 192. This is iucluded, all it is SOIJll'Whlll simpler 
h<lt 1,.

1
KllrtC.JJ , wltidt includt\1 tlw tu.lditionulunits which tu·e u. t>ttrL of the radio 

I ~ )(J H 1' ' ' AA H~a. lmL nut. of tlti11 mdio 1wL. 

SHC'riO!\ \' I 

~AHE, MAii\TJ~.L\A~C'E, \i\D REPAfR 
~'ur~ Ill ·t.. 
~.liQt -llt'lnnrn 1 • •• • 
' l'rroulll!• llflC r('llUJr Ill l•I S 

•n<l lbetr r~nlt~lle: 

PUl'UfU!lph 

... - · -----·-· ·----- .. · -- ··-- 12 
··-· .... ·-··· --· --- ---····- ·-----·-·· .. - 13 

. II 
12. Cnre 

~C .Q A 1\ , ot sots. \II till its t•f hot h rndin ~<rts. t \'Ill's S(' B AA 183 111111 
llhrl 11,,.' 

1 
192~ :m• r·ugl(ccllv built. Tlwv urc· mndc to 11tand the :;h()(·ks of landing 

I; 1' k' . . 
hut l,t . '1 111K and' ihJ'Illtcm thnl nn• t'llt'utlltllrcd 111 :ur nirplanc. They should 

' 111 t•vcr 1 • ~lrc111lr1 he • IC ••hJcd<'d to uccclflo,:s druppiul(, I'Ullgh h:llldllnl£~ ell'. All umt~ 
l•rt•cj,J

1 
kCJll e•Jrn11 a111l d1T 11nd Ibn HHn rl' c·nrc "i\'en to them !1N lo :ury other 

. Jll IIJ ' " • 13 'IJaratH•. 
1 • :h1:o.inte . . , 1} tltt nance and repllll' of sets. 11. On :t<'C'ouut of cc•rtmu gunra11lce.~ 
r tunkcrs · t · d II llcfiCJ e·ts. · • I 111 not C'llllfNll)llnted I hut :111) rc•puirs "ill lw uut eon t(.'t;C 

hllltqll•l) . 111 !lac fi<'lcl. If nit.\ plll'l fuil. 
1 

till' unit 1·out:uninlf the failurr mu~l be 
Otr· 111 nc·c· r· I · · f h Ch' f S I recr, 19:3

3 
" 1 lliH'<' w!l h ""JlJllY lt•l lt•r" uc>s. 2 :wcl 3, ufl1CC o I c IC tguu 

IJ " ' l'•IH·l I 
lice f 111J • rat 10 Bt•t llbnuld I><• gin•n 1111 iu~p<'dion hefnre cnc·h flight c·ovl•ring 

, owrng: 
I St_,(! tl 

. (2l l•' .. 1~11 thr propl'r c•oil Rl'l ill iu llw n'<'l'ivt·r flll' lhr reqmred frcqucm·,· huncl. 
·~ • •:'oi.tfltlll(• t 1 · • B · tl t •!1 ltrl e · Itt 11 11 11 111 hulh rc•t·c·h·t·r ·curl tr·lll~<llllllcr. <',;lin ru cnc 1 

l'u, h 1.~1·.s,·cle·ket lllnrkcd for (}111! IYJII' a;HI tlu:t ullcoutrol grid clips are attached. 
'11 • lui · 

f:J) St•t• •<· all I he \\'It) tn!o its Hu<·kct. 
t<'t·c·ptal'lc 

1 hat :til 1111ap :<Iitle, art' st•t·un•l,r c·lo~l·d :ued <':tdl pill!£ is loc·kNI in its 

! IJ ('I . 
'It I ICt•k ( . 'f ,. Ll \L d REC 
' l< ht• 111 l)ll'tnltotl of 11\1 itt•h cuulrulH. &•t nmtrols at '' ,\., • an 
lttliolt. rrc the tl.!(·l'in•r ts opera till!-:· If pu:-~ihlc, tune in signal!; from a disttlllt 

:n 

-5 

----------
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(5) Hct liPit•o•tor :<wit<·h nt ,:\tf(' :111d lll>h' lran~tnill<•r o•urn•ut n~111ing. Talk 
info the tllil"fopholll'. ff t(w ll":lll~lllii!Pr iH llllldttlulitog J11'11fl1'tl,\ tlu' ttlllt•tlJU\ 
I'Ut'l"t'lll will \"ary "lightly with tlw nuulul:dtnll. Noh· Kith• tntw iu tt•h•pltoncs. 

((J) ('h<•c·k l!'lephone l'tll"ll :111d pl11g. 
(7) Clll't·k n•t·ch·c r nnll'IIIIH :olint'llll'ld. 
(H) ( 'IH'<'k igui liou and f.(l'lll'r:tl 111 1111i~1· i 11 (he rt•t•ci \'l•r. 
(H) l\Jpusun• t;Uppl,v \'ollag<' with :tirplniH' o•ngiaw nnuoiug ul l,•;olll I :.oo rt•Ynlu­

limut 1wr llllltlllc. Do awl :dlu11 J'lldiu 1wl to lot• "lwr:ott·d if thi H•ltuj<o• as lt'l-'S 
lhau I ~ 1ult or nwrc th:uo J.l.:?.'i \'ull:l. 

:-.Inn:. ~·c1w oroerut.:• llw rn•Luscl "" thll •rouwllungcr than Is nee. or) lu """fllelcthls hL'J~toon 
1'\t•••·r loo•·c llu• nlrplanc wilhouo turning wntruii•II 5" itch •H ~· 

c., ,\f!Siltllill~ tlaul the nhu1 •• in~pt•c•tinn lias 1"'-'CII lll!ld£' IK•foJ<• ••:tdo llight, I he 
foJio\1 ill I( in~pt•c•l iolll ShonJd bn mncJc 1'\ 1'1',1 ;i(l hottr ur ll t IP!'u;l flllt'C' 11 lliOilth. 
(luslrudious ure put out fru111 tiuo<' lu tiuu• IJ~ tiiC.'ItiS uf iu~pc·diuu t•irc·ulars 
fro111 the otlio·c of tl11• (.'foj,•f of the Air <'urJIS. 'l'lu•H' iuslntl'lioii!I.Siooulcl bt• ~trirth· 
follcl\1 I'd. I ll~lll' list(•d in this p:u'aJ.(raph an· gil <'11118 1111 :tid ot· n•tnindt'r' in mukitlg 
ill8JWt'l ioiiH uud do 11o/ tal\1: !lw p in t'l' of t IH'i!l' itu;pc•t•l iu11 l'l'IJ uin•flll'IIIH.) 

t IJ ( ~ltP<·I; nirpl111w hnlkt·~ \lith h,lrlrouwf<'r. 
('2) ('IH·<'k up<·ratiou of \'oll:o~-tt' n·~11lnl ur· of c·ltargitoJ.( gt•m•rutor ami ndjust to 

!I>!.~Ur<• it <'11118iSII'rJI upNufioll at ll.~.'i \oils. 
(:!) t1~;illl{ 11 hiJ.(h-rc,;isl:tllt'<' \'llllnot•to•r, 1nc•nsun• the \"<>lta,:o·!l to grm111d of t he 

v:triuiiK ft•rutinnl,; iu the jnnt·tiull hox Ill\ lilliCd in the follv11i111( t:ol>lt•. ~uti~f:l\' l ot\' 
OJ>I.'rttliuu <'Jlllllllt be cxpeclt"l uult·ss all tht'''' \'oii!IJ.:l'>l un· 11itluu ltl Jll'l'l'l'lll ~f 
their rulc·d \':ohws. 

('lllt/rola 11/ .II tlXl/,1/. '""' ,\//( 

\'ult.IJ:l'-' 111 
gr11urul with 

12 Yolts 

'"""'' 
1 ·,u, 

1:? 
10 

~~~ 
J!J5 

\·ult:l){t'~ lu 

'"""""' llillt II I ollt 
upply 

, .. ~,. 
II 
10. 7 

:.!:m 
:.!:!:! 

I I, I !i, a I, :!1', I I, l.'i. 
a:1, !ii . 
''I '1' 1 '111 Ill, II, IS. 
~~: ?,7: wo. 

('on/ mls a/ .II I \' l II. 11 ml /( /:'(' 

\'niL1v•-:s tH I 
\'tJJIU~~I!!i tn 

v.ruuoul with rruuoul with 'I'Ptttaln.ll..~o 
12 \'till' J I I'Uit8 
flll •)ll)' WI>J>IY 

\'•lilt .... ,,. 
I~ II II, 15, ~lS, ·I I, 15. 
:! ~. r, 17, IIi 

100 117 :m, 17. 
175 :.!Clli :! I , 57. 

L ~uo :.!ar. 
l 

:?U, :!0, Jx, 19, ,'jl) , 
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Total iu [!Ill 

Suppl~· \'Oil· "upply cur-
n~:t·s rent 

l'o/1~ 1 ml>trr., 
12 5. () 
H 6.1 
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(4) Check voltttges 011 til!' tt1lws iu lht· l't•tcivt•r. The following table shows 
typical vu.lut'!-1 for· 1·1 volts' suppl~· with lht• <'ontrol :;witclws 011 MANl' AL u.tttl 
REG, control grids s hol'!.-eiruuitetl to ground ami \'oltnrw <'ontrol i\1 AX. 

' l'ubo 

First H.. F . ( \ 'T !JQ) 
Second R.F. (VT an) 
'l'hird R.F. (VT 3ti). 
Fourth R.F. ( \'T 3li) 
uot. ! VT :m 
A1rdio (VT 3!$) 

llcnter 

I '0/1$ 
6. \) 
6. u 
6. 9 
6. 9 
li. !l 
6. \l 

c,,thoJr 1<1 
I!J'OIInd (t't>ll· 
tr<>l ~trld t..lus) 

-
l'olt$ 

5. 5 
5. 5 
5. 4 
J. ·1 

13. 9 

:lcreen grid Plntulo 
to ground ground 

---
l 'r>/t. l 'o//s 

117 220 
I 17 209 
115 199 
ll.J. 192 

137 175 

(5) Check vult ugt·s 011 t rttus ntit tt•r t ubt·s. Tilt' foll uwi ng tu blc shows t,qJieal 
pln.te and bin.: \'Ult:t~t·~, >t><~ltutiug I I \'olb' ><IIppi~· \\ ilh t·out.rul" ull ~l AN l ' A I~ 
(or A l'TO) a ntl l\11 C. 

Tullo 

Radio Ofll'ill:dor (V'l' 25) 
Rndio uwplifier ( VT 25) 
.l\toclulatur· ( VT 52) 
Audio o ,;eill:d ut' ( VT 25J 

Oritl hin.< to ~r"und 
(not tllament) 

\ ' arinhle 
iS \'nits 

-32 \'ults 
\ 'nl'i ttblt• 

200 \'uHs. 
22ll \'Ults . 
220 \'olts. 
() ( li-..5 uu h.EY) . 

(G) Clwtk bonding uf ('CII'ds nnd nnlenrw and J<l'llllllll wire connections. 
(7) Clcun nil antc•nrur insulators, purli<·ulurly thus<· which mny hC' l'Xposed to 

the cngiw· <'Xlumsl, tllld t•lu·ek <~clltluds 011 lht• lt-:ul-iu illstr lulor";. 
NoTI. ' l'ho ht•arinv~ or 1111' dyfl,lllllll<ll' unit an· '" , .... luloril'llh~l .thOUII'Hry ;jjl() hours. 

1 4. Troubles and their re1nedies. Tlw following f.\t'ner:ll pliru·iplt· •lruulrl 
be remembered :111cl l'onstnntly follO\vt' d in eonncdiu11 '' ith this cquipnwnt: 

When looking for trouble in a radio set alwa11s examine all the simple 
cau.~es of failure lir11l . 

Many J(Uod mdio wts ltnvP IH•r•n rllinNI h.\' int<'rnnl:llterntions when the scrvic<> 
failure 1\'liH n•ully dm• tu u eur·d, n pluj{, u j)O\\t·r supph·, or ulubC'. Radio rt'CC'i\'CI', 
type BC. AA 179, is <'ll'<'lricnlly a cmuplil'niC'd systr•u1, dl' fl<•nrling llfltlll pn•t-ise 
dt>sigu, worh tllltnship, Hlld ndjw~t JIH' IIt fur its Hllt'<'t'R~fu l op!'rntinn. l n~pel'lions 

and opemt ions pl'l'forrnt•d on till' inlt·l'itll' of this t•quipnwnt whicb un: suggell!rd 
in the following Jllll'llfo(Ttlphs should hi' dom• only as :1 last !'l'sor·l, and nfter it is 
C:t•r·tttiu thut lht• fuult rs not be lu fouml uulsidt• the l't•t•ci\'1'1'. 
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a. Receiver operative but noixy. ( l ) Prolmhly I ht• must c•outlllllll canst• of poor 
radio rcccpLion in uJI airplane instnllulions of high-s(•nsitivity rcct'i\'ers is clcctricnl 
"noi.se" of both local and at mo:;plwric or i~otin 01ll'ndm s ,,r tlws<' rmlitt s!'ls 
should lcaru b,v c'xperi!'ucc In idNd if~ I hoHt' "nuhws" 1n t Itt• I de phone n•c·eh·crs 
which indic·ult· faults in the apparatus or installu.tiun. Such idcnlifit:atiun b~ c:tr 
will greatly facilitate the correction of th(' fault. The liollowiu~ t:thu lalion may 

be used as a guide: 
(a) Atmosplterirs (static), 1rturwl ma11-matle illltrfucnc<.. Should be 

idenUficd on !hc· lo(round, t'ltlo(iuc not ruJIItilt~. Stnlic· will he lwnrd 
with coil bds, I) rws (' IIi, (' 98, nnd (' 99, at all seasons of the 
year and 1nost time:; of dn) Tlw gt'lll'rlll stutic· lc\'cl grows pro­
gressively IU\n•r wit.h iuen·;~siug frqlut,.wy. The n•ceivcr (•nnno( be 
adequate!.~· t.cslcd or ius1wdecl 111 grotlllcllcwnlulllll "lwre power-line 
interfcrcucc, motor iutl•rfcn•nc·t·, und the like ure t'XCN!Sivc. DiM­
connecting the nntcnna nl the ret•civer biudiug post will f:(Cnerally 
give n !'tt!isfiLclory h'.;t, sin~:c if lilt• uoiM· ciJcouulcred is Htntito or 
power-line ink·rfcnmct• it. will gn·11t ly di111i11i!ih or disuppC'n r whcu 
the anl.t•llll!l iH di!<t~OIInt·Cted. 

(b) Dytt{lluotor TLoi•w. Hhould be idt·ntific·d on I he grOUJJd, engine not 
running; usually r!'lutNI to the spcl'CI of !ht· IIJUChirw uud CILII lw 
idc11lifiPrl by switching the IJO\H'r ou IU1tl (JIT at the tontrol box. 

(c) /11termiUeut CJ)n{cu;t i11 phrmr cord, plug, or CJ)ntarls to telephone 
receiver~;. Should be iclcntifiNI on /{round, cn~tinc nul ruuning. 

(d) Loose bortd or tenui11al plug all auy ru:l'iv,.r cord.-Hhould lw identified 
ou ground, cn)(im• not running. 

(e) Ignition noise. Should be idciJt.iliccl on ground, cngin<' running, by 
varying the speed of the cugi11e und by switching from one magneto 
to the other. 

(f) Generator noise. Should hP HI< 11tified on ~otrnuncl, pnginP running, by 
advltncing the tbrot.Uc to the point at ''hkh gc~~t·rutor cu ts in. If 
iL origi11ates i11 tlw f.(t•JJC•rufur it ..tf, it will he n chnrnctcristie 
"nwchinc noise'"; if i11 Uw voltulo(c n·~ulatur it "ill prohnbly be 
intermittent and npp .. nr 011!) abmt· a c·crloin c·riticul engine 
speed (usually ~00 tC> 1,000 r.p.m ) l\oisc c>riginuting in the gcn­
emtor or volta~!!' regulntor <'1111 IH• clbtin~uishl'cl fron1 iguitiou noise 
by tho fact that l{t'IIC!'UtoJ 1111d voltage rc)(ulutor noiNc i::~ UNually 
suppressed by opening llltliu li11e 1!\\ilch. 

(JJ) Vacuum tube noi.,e. ~lwuld be• idt•tttificd ou ~~;rouud, c•ugilw nmning; 
usual I) a crnckHn~ or riiiJ.tilll{ I<Otlltcl. It \1 ill s(IJII(•timcs appcur 
under su:;tainccl vibratiuu nnd lll'\'cr bf' h('urcl nl all when Uw 
rc<'eiver set b()x i>~ jnrrt·d i11lc•rmit trull) h) hu11cl. 

(h) Intennittcnt contact in an inlf'nwl rircllit of the rccl'ivtr. Mn.y be 
identified with the engin(• ruuuing or by jnrring the n•cd\•c•r by 
hand. Diac·onncctiug the ante1111H und 'ihruting tht• reodn•r is not. 
necessarily a te:~t because noists of lltiH c·hurndcr may lw increased 
to audibility by n lltrong iucominl{ signal. 

(2) With regard tu ( I) (a) aiJovP it Hhou ld ltc nutl'cl that it it~ 110 111\l'tlllllllun 
occurreu<:e for man-made interference to he rcc•ci H'd wi I h des( rud iYc forc·c when 
flying over CC'rtuiu nrcu~, and t.o be of t~uch mLI ure Lhut it iH easily confused \\ ith 
genernlur CJI' d) wwwt{)l noi~:~e on the nirplunc• il~clL If ''IIH~t·h•m!" noi~cs nre 
s uddenly heard in fliKht flu•\ 111/L\ poHt~ibly h<' idt·utilied solei.\· with !l purticulur 
grouud urea. Al1:1u it. al~t~uld be rcJncmhl,rcd !.hat wht•n llnnsc thruugh mi~t, ruin, 
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or snow, a nois~ i~ sometimes heard whirh sounds like a machine noise; it is pro­
duced by the impact of the rhnrgcd pnrLiclcs un the receiving antcnnn nnd air­
plane, and is irrrm<'riinhlC'. 

(3) With regard 1o ( I) IIJ) nhov<' I he interrnpthm of c~~rrcnt in the <:ommulntors 
of the dynnrnotor machine sets up radio-frequency C)Se;illations in the connecting 
cords, which ost•illations enter t.he n•ccin•r by way of the antenna (never through 
the conductors of the cords thl'lllS('lws; this fn('t may be verified by discon­
necting the anleuna 11t Llw rrerivcr binding post). The transmission of dynamotor 
nois<· to the receiver is rclall·d to th!' rondition of bonding of the cords, particularly 
H.t high frcqnc>n!'ies. A clirly commutato•· will produce more uoisc than a clean 
one, but complete suppr('sKion c:ttll JWVc.'r he oblaiut'd if the sbirldcd cords arc not 
thoroughly bonrh'<l and ~rout1clrd. This fn('( should be rem<'mbcrcd when making 
bcuch installations of UlP radio sri. for lt•sl purposes. \Vhpn this 110isr occun; in 
an airph•nr installalinn t.lw bondin!( of all c·cmls tu the airplane should be checked 
for poor contact.s. If thr 110ist• per:; isis llll' c·omnn1talors of t.hc machine may be 
clcanrd wi lh li nP sand ptq><'r, grade 000 ur finer, while t.hc machine is turning 
over. Nevc·r UHP c·mcr~ on :1. COJl1mututor. A trace of oil or grease on a commu­
tator may causc' nwrc trouble than u dirt deposit. The low-,·oltage commutator 
js mol'e apl lt1 prod ucr noise I hn11 thr high-voltage eommulat or. Access to I he 
brushes and c·om111 u lutorK of dynamotor 1·1.) is obtained by removing the cover 
bands 177 wllich nrc each secured by onr bolt Similar tW<~ess in dynamotor 146 
is obtllinc>d h.Y removin~t c•nd covc'rs 213 whit·h Hl'l' secured by screws 216. Brushes 
190 and 192 on dynamotor 115 ar<· held in their rrsp<·ctive holdt•rs hy springs 
which pass th•·ough :<lois in the side's of tlwsP holders. Scr that t.lwsc springs arc 
centered in thc•ir slot~ and nrc free> to t•xert prc.'ssure on the hrm;hcs a:-; the hrw>hes 
wear. Tf thrsr sprin~s ('nieh or bind, thl' hru:<ht•:; will wrar uncn'niy and the 
machiuc will ht•romc noisy. St•e thnl the pigtail connections attachc>d to the 
brushes arc clear of the holdrrs allcl do not t~at!'ll on the holder as the brushes 
wear. Under norrnnl opcrnt.ing conrlilious th!· commu{atot·s of tlwsc enclosed 
machines shonlcl not rN111ir(' c·lc·aning ufll•ner· limn about 300 hours. But if the 
dynaruotor is noiRy or in('flicit•nt. 1111d tht· cause uf llw trouble cannot he located 
elsewhere, t.hc commutators may lw rh•nucd with fine sandpaper as described 
above. Iu case it hccmncs nccc'Rsnry to install ut•w brushes t.he machine must 
be run for approximately 20 hours at normal load lo form and set the new brushc>s. 
Qui<'t opc>ration ('!Ulllot hu c•xpe('tcd until the brushes arc properly seated by this 
process. 

(4) The fnull. in (I) (c) ahm•p i.s a '"''~ l'tllulllllll hut l'nsily rcmcc-lird cause of 
compldP inkrrupt.ion of Her\ icc ht'l'll\ltiC of LhC' ~cYerc wrar lo which Uwse items 
arc subjected. 

(5) \\'ilh rcgnl'CI to (1) (f) ~thovc• gc'I1NIItu•· :llld \'ullngo regulutur noise is fre­
q uently a mon' elusivt• fault than ignition inlc>rfcrellce. A temporary remedy 
if the p;encrntor hc·eonws noi~y in the air itt lo open its field while receiving, but 
thill is uol. 11 curt• allfl should uot he permanently tolerated. Complete shielding 
will not always curr \'Olln~c-n·gulntor intcr·fl'rt'llet'. Ji'or host n•sults the voltage­
regulator output should IIC' elrdrit·allv filtc•rc•cl. A method of doing this which is 
c fJccth•e in 1111111~ i u:;l :din I ion>~ is to t·onrH·c·t n l'ondrnscr of 1f-mfd. Cll.pacil.y be­
tween the ]>ositivc• gl'nerntor fidll lt•rrninnl nud ground and n srcond condenser of 
14-mfd. bet.wcl'n llw po:<ili\'l' 14.25 \'<Jil output lt•rminul n11d ground. To be 
effective thiJ> must be done nt the generator, using the shortest possible leads. 

(6) Wit.h regard lo ( 1) (g) ahov(', nn intermittcut contact inside a Lube is sotnc­
tirnrs I he fir:; I. imlit-nlioll lhnt ilK IIKc>fullifc• i!l nvt>l'. N'oi~<c.'~ originn1ing in the Luhcs 
a rc greatly ncccut.uatrd by I he prcsc•rwc of n strong incollling mdio signal, pnrticu-
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lnrly an lllllnnrlulut<'rl ~igual, and this mny he userl n~ :1 lm·nns of id<'ntif\·in~~: ~uch 
n noise. Till' fnulty lulu rnust ht• 1 ulaterl hy n•plarin,:t thP tuht•s one In; one with 
new oucs aud !)b:wrvin~~; wlwn the clisl urhancc ,·:ud~he!<. ' 

(7) Jf till' IJ·oul>lc is chit' to fault~< in (I) (hl ahme llw n•t•l'i\·er IIliis(. he rlis­
rnounwd nnrl inspf't'IC!cl intPrnall~ fur lon~c C'flll(U'dions. To H'llHI\'C u ... l'('l'('i\·er 
(' hassis frnrn its c·a<c' Iii I l:t kc Oil t t h( ,., iJ set' till' II rt'IJI(I\ I' r 1"0111 fill' "<'I hox 1:! 
t1right-fiuishPrl (dull Rih c•rl sc·rc11 . Do not lost• tlw lcu·k \1 as hers fm 111 these 
I'C'l"C\\Sj llw~t· \ltt:<hl'rl' 11111~t all bt~ n·plac·NI wlwn stT!'Ws :tn• r<·pi:H·<'<I. 'l'ht• frout 
panel mn.1' tla·n ht• ~"J>nrntc-rl from lht• t':t'-t' \1 ltir·h slidrs hat•kwnrd ofT till' frame. 
Bl:H·k -11('111 led FCTC'\1 ~ :u11 I rh·ets must not ht· n•n1o\ t•cl f rutu au~· purt of III!' rcc·t·i l"<.>r. 
J)o not eli arran~~:<• thl' iull'rnal 11iriu~~: of thl' rt•eein•r durin~ this inspr·diou. 

{~) Opc·r:lf iug tlu· tH·t•in•r :d t•xr•t•.ssin•ly high \'nlla~~:l' !t·nds to mukt• it nois1• 

clurin~-t ntwrntion :11111 to innrll~<· the• n·sirlual c'BIIH'S of noh;r. Never a llou• th.e 
raclio 11('/ lo be opemi<'cl al a llllfJfJIY l'OIIage grentrr ll1an 11.25 r·olts. 
CJpt•ratir 1 ut lr I h: 11 1'1 \'olt 1\ iII nut ch 1111gc he l'CJIIipmt·r t hut lit• radto 
rc·t·c·pt inn \\ill Ia• 1111 ·tti f:IC'Inry. 

IJ . Rl'rrr'r•• r ,[,uri \o ""'""/·' ( I ) llcl\ ing t•flpt•kc·d nil phtl!; nHcl eurcl t·o 11111:('-
tions. disllintlll!.lhPjtlul'lioll ho-.. 11iU1 c•orrlsnlt:u•ht•d :lllcl t'l~t•<·k all \"oltngt'~ 11 ith 
rcfcrcm·o lo lite taltlt·~ in par:tgr.tpll J:ir l n•p~·c·t junt•tion hu-.. wirinK fur open 
<·irc·uit.-.. Try :\llotlwr c•oil set. Bt· "lire lhut t•oil 6Cts nrc ~>cc·urcly -t•att~l. If 
dynumotor dw' not r1111 

(n) <'l~t•r·k filM' I HI ancl rrru•w if it h npc•n; 
(In Suh~t it uti' mwllwr ch 1111111<1tnr liT' if llllrl if it runs, look f<>r an opPn cir­

r·uit at lht• lcm-\nlht~•· hrusliPS of lilt' titl'l llllll'hitu•; 
(r) C'h(·c·k drc·uit through I'OIItr<•l hux 1!\\itdl in .\1.\:'\L'.\L nr Al'TO 

Jl" •iticm, ~tar iu~ 111 It Hllcl <·nclilw ut :~s iu jundim• hux If dptn­
lllotm· I'll liN, hut volln~e nu h•nninal 29 or a I iK lo\1, c·hcc·k I ht· con­
I inuit \'of hijlh-volt:tl{<' c•ireuib throu~h resistor Ill, <'hol.t• Ill, :wei 
l'luokc 14a in ch·n:unotor unity hnst•. ('heck r·orlllt•n,crs 11:! for shnrt 
drruils. fr all noltagt•s on n·c·t•pt:wlp lOS of plug, type PI til nrc 
llllriH:tl, l'!wc·k Ynllltlll'-l'lllllrol l'irc·uit with 1'1\itt•h nt ,\l \\ \'1\L, 
through ll'l'lllinal 17 tn 1(1'0\llHI. Tlu ~ c·it'('ltit ~hcllrl·l sho\1 ann ohms 
rc:sislauc·c• nt maxirnlllll 1.:\CHE.\SF po><itiotl of volume l'IIH!rol. 
If this l'irl'nit is lll•rmalt~tHI rc t'PiH·r is l'lill iuopcrntin• it ~.<ltotrlcl he 
eli lllolltllt d for a lll'll•'lt tc· t 

(21 Hc•m'"" thr• n•r·t•in·r c·;r~r und iru.;pt'cl tht• wirinl-( for t.hnrL t'irc•nil ('hN·k 
t nwsfortut•r i ;;, c•ottdPn pr I !i6. nnd c•oil i·J fm opt•n l'irl'll it:-~ hl'!IH•t•n t lll'ir ""' pec·­

lilc• tt•nniu:dH. <'la•t·l, tlw r·oil ~d for opPn dr"nits helwcen the re~pcc·tivc pairs 
of IC'rJllillllb \\ llll·h :tn• l'lo~c·d hy \\ incling~. (!'ec hg. a:!.) III~Jll't'l t'llllt:ll't!l .. r ull 
1 nhc I<OC'ketr.. :\louut l'oil st•t :111cl p\1111: n•c·ern•r into a eomplt•h• radio ~l'l; thrcl\\ 
the powt~r on a11rl "itlt ll\\llc·h at i\ 1 \\ l .\L, du·<·k the \'ultnl-(c 1111 t·u(·h t•h•r•lrodc 
of l•nelt tulll' h) c•nttrlt'C'Iiug a htl!lt 1'1'·1 tlltll't' \'ultml'lt•r lwl\lt'CII lht• clifferl.'nt 
c•lel'l rodt•s nrul groullfl ( 'umpurt· I lw n•udirtJ:K \\ ilh t}wq• of lht• table in pnrng-rnph 

Jar I 

IUPOU I I\'/' Y()1'/., \11 rt.llling• rtf c•lrrlrutiP bi:~, vn\tn~·:S and ~~~ ~IJ>IY vnltngt"' in lhc• Tl'<'>•ivf'r 
shuuld IX' Ill licit 11 II h I ho Nil <'II C>JI \I \ ~ 11 I I, nt11l lh" c-.ntrnl r,rltl nl t'tll'h ul tim luur I )'Ill' \"I' :lri lnht>s 
t'<>llnt-<:led turrmuulawlllflh lh" mntrol 1 <I dJps 10 plwc nu llll'ir rc•<Jit•c·llwcuhc•<. lflhhmuclhlon 
1~ uot fulfilled the rt'<'CIHr 11111 ~·lllal<', ~lll<<l hI out of II hloldmg CUS<•n:Iol th11 lull• •· rca<llur' will 
benl>nonnnl 

(:J) If llll'n• is uo plntc volt·tgt• un om• lube, t·hN·k the c·ntll:rl'ls made between 
the variou~ pin plugs :!:!!i nnrl t lwil' t'<•spcclht• n•rrptnclcs 1111 I he coil set. These 
pin plug~:~ mas become dil'tortcd :rftt·r long u~c; their ability to mnkc .;onlact e:m 
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be restored, nnles.~ the Hprings are fractured, h~ tnppin~ l'ndl plug on the c:-nrl to 
spr ead the contact. springs. If the cnthodl\.'! o1r scrN•n grids do uot show npproxi­
tm~tcly tho ~<ame Yoltagcs as those in tho tnblc in p:tmgruph 13c (4), check the 
circuits through the variouK derouplin~o: resistors in ~11pph lines from 16 to the 
rathoclca, 47 nnd I){) In t lw s<·n~cu grid>~, :utd :;u lo thu p\ul(~:-~. If 1111 oltnmwtcr is 
nntilnblo check the value.; uf these n·:oislur,;. Ch<·<·k nil h,·-pmcs condensers 1. 2, 
3, 4, 5, 6, 7, 8, tlrtd !} fnr internal Khorl l'il'<'lli(~. C'ht•t•k l'l'SiM(cm; Cjfl, ()2, ti7, ()~, 
70, nncl 72 for open eirt•uiiK. ('hcc·k the c·nutinllity of the line stnl'fin~ nt the 
grids of 111<1 fir~t two VT 31i lulu·• u11 u11c• iclt· ;tllll pu 1111-: lltrouJth tcnninnl 19 
of the juuclion box and control hux. Chec•k tht> u<•on tube 7(i fur a short d rcuit. 
Uudc~r numutl Kervkc conditicunc thi~ lulu• 11111 i11Ml fC)r tlw life of lht• rcrcivcr 
without rcplutc•mcllt. Rl•pi:H't' t'ach vac·oauau tub!' with n new one of the st\!lle 
type .• \tube may los!' ih~ emission without hrc·oming noisy. 

c. Rl'rri1•cr operative but iusrnsitwe. (1} Chl't•k aluu tllt>lll of nul<'lltl:l. 
(2) Ch<'<'k juu!'lion hox vul!n~cs with tho radiu !WI turned on. De:uJ 12-Yol t 

halt cries nrc 1 he rcnson for tt lar~-:e 111tmhcr of commuu ic·a t iou fn ilu rl'S. l f \'oil tt~tcs 
nrc uormal, check tho Iuhcs by replaciiiK tl c·m 11ith IH'W oliP>~, oHtO 1tl :t t ime. 

(3) T ry nnntl1ea· coil Ret. 
(4) As a last rC'surt l'ht>ck lht• aliuemc·ul of t•Hh ( nuNI nmplifying ~tn~e. T h is 

operation should not. hu dune in t ht• field hut Ill lit< I ht• don<' on tlw h<mdt, >'inco 
it is an opcmtion requirinl( couKidl'rahlu c·an•. AtTP~,; In the ttlininp; condensers 
50 is obtt~inod through the rnlal:thlc snap t·un•rn :J 1:1 "'' ( he• t-:iclc· nf the• n•ccivcr 
cnsc. Connect the receiver ttl ILn atutcnna (nr Inn clu111111~ .tulcn1m if :t loeal 
s ip:nnlsourre iii nvnilnhlc) nnd Lum' inltllil(n:tl ou auy c·oil ~wt nt the high-frequCIIl'Y 
end of the scale (75 to JOO 11ealc dil"ixionx). He lard !Itt• \"olume t'onlrol uulil tho 

sign111 is ju~;L Hudiblc. This clpcrnt.ion :;lwuld lw Jwrform<•cl on 11 sl\•nrl) tone 
modu lated signal, not u. radiophone z;ip;nn l, n r n xign:tl that is hdin~~;. ,\line thl~ 
antenna rnrcfully with tnob 1110. l n~crt an iusulnwd s<-rew th·iycr halo !he 3 
alotted ndjusting IWrcwR whic·h ("uutrul thu :3 c·oHdcus(•f'K .'j!) auHI adjm;l. t.hcm 
succcssi vdy for maxi1111111t ~;ip;llal. 

NOTE -rr ft fs fmpo)l.•lllh• Lo fintl11 mn~imum •>r II tho• 111.1\lrnuul bw~ll• nutiOC'•t•••l \<'tY ,•Jo't' to tho 
orl~lnnl posllions or these !11:1"\lW • tho rout~ ~~ in lho} l'in•uil •·r tlw 1: ..... '"'"'"'" I r.l nnolnnt In tho sci Uo~:s 0 ( 
tbe&l condensers, nod I hoy ~h(>tJhl Ill"\ rc•~tnrNII>• ••hN•Iy .os too:;:;lt•ll• tu tlu•lr ruruwr I"' lllom 

(5) If Lhe tuned slngel! arc in proprr nlin<'men! or if il ill impo~sihle to tunc to 
maximum sigru\1 011 the nliniuf.( c·nndl'IIKl'l'l;, thr fnull must lw in t.l1c l'in•tlihc nf the 
rrccivcr or in the gnug-tuninp; c•ond<·m«•r. 

d. Receiver 08cilltt/c1J. (1) The prc~cncc of :mstnitll'd o;;l'ill:d iom; in the rct•civcr 
is always identified by-

(n) A hclcrodyuc hen( nolo wilh in<·outiug Hif.l:IIIIIR whit'h \llrit\ll t\R the 
receiver is tuner!. 

(b) An i ncrcl~t' in 1111 uuiHc lcvch;. 
(c) Occurrence 1tf. or m•ar I hi' mnximum I ~('RgASE position of the 

volume control, with recludtcu1 ur t-upprc 11111 nx thiN C'Clllirol is 

retarded. 
While uiJrWI'Illld in this mclio n·c·ciH·t, wlf-uMc·illntlon I uot nh'"·'" 11 hor to 

the r·eccpt ion of signa.)~:~ be<'IHrse if t lw rcet•in•r ill otlwrwil'c' unrmnl~<ttc·h mwillalion 

can usually be entirely c·onlrullcd b,l' thr volunw c·ontrol. Tlw rl'l'<'ivcr will 
UHilnlly u:;c·illnt<' u,L the llliiXillllllll I!':<.:H.EA~J•; pusition if thv Kllpph \oltngc 
l!ourcc ill too h igh, and lhitc is nol 1111 inolil'ntiun uf n fnult If thl' receiver ot>cil­
latca rtl 12 vollr, in one ''r uwre frcqueuc·1· hnnds, it iuclic·nlcs a fnult. 
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(2) C'IJC·c·k :111 sua p slidt•s on flw c·uil ,..et :wd t hl' tube c·uH•r. Tf any of these 
~<nap slidt•s do Ill>( urukt• good c·ontat•l with lh<'ir resp<'l'li\'1' studs, due In the 
pr<'senct· of tl irt or of lwr n•n.wus t Ju• t'l'l'<'i n•r 11111' osc•illn !<'. 

(3) Cht•c·k 1 he radio- fn•qu<'uc·.~ luh!'>< h.'' n•plac:t'llll'nls with clifTcrcnt lulws but 
rwl old oru•s. <kl'ls ~ iorudh n fulll' \1 ith imp<·rf,·c•l irsH•rwd shiddiug ir1 t'll<'oun­
tercd; I his r·arr l':ttN' lidf-us<·ill:d ion . 

(l) C'lw<·k :.11 ll11· "''11'\\>< in 1111' n·c·<·iv<"r C'a"'"· :-;,.,. thnt lh<'re is a lod; washer 
tllttlcr I Ill' Ill' ad of t'n!'lr Hl'r'e". If ors<· of the hril{ht-platcd s<·r·cwfi is olllit tt•d or not 
tii'I'I'WNI !)I>\\ II tight, the• l'l'I'C'i\'1'1' IIIII,\' he IIIIStnhlt•nmJ osdlfntl!. 

(5) If tilt' I'O!Hlitioll of wl'ill:d ion i~< p<'rm:llll'nt ami vio)('nt, the <'U><I' slwnld he 
rcmo,·ed from the rt'l'l'in•r and an intcrunl iW·JIN'Iion t·arrit•d 'JilL Opt·n c·in·uits 
in the sup pl.\ lr "'' "til unt c·ausl' '"'·illatwn Tlw ,·arious grid and pial I' ,·ulta.l(l'S 
1\houlcl ht• lll<'mmn·d liN out lined ursdc•r b :thove. Abnornmlly high sc·t'l'l'll rutd 
plute vult a!(<' or almut'JIIally low-c·uul rol !-(rid hill" ma~ bt• sufficient <'aUKt' for 
oscillal iou 

(6) .\ ~utlwit•ut c·au•c• for oscillnlinu in !ill' n•t•t•iH•r iii 1111 11)1<'11 drc•uit iu one of 
the \'Uriou~ by pasH c•ut~dcrsn·n; l, 2, :3, •I, 5. li, i, 1'\. l:'iuc·t· the• h'rminuls of thc.;e 
conderli:<Ct's an• c·cmrapc•ll'd 1 oj.(ct hc•r· tIt rough ut hc•r· t·ouclcnHc•r·~ or t hroul(h n·~istors 
of varicHts sit.t' it if' lll 'l'l' ~":tr~ lind I" distntllsc•c·t all lt•:ul~; from the ungi'OIIIIded 
terminal of e:ll'h c·orsd<'IIM·r mHit'r It•!) I .\ rough lt·,.t for c·npa<'ity hcl wt•cu the 
c·cnule111wr ll'rmiuals c·an lht•u he mncle if a l':t)uwit.' lnl'lc•r is nol :l\·ailahlc hy 
c·ltar~einj.( lht• c·mult•rs~<~•r· with a 15-voll or !JO-voll B hallt·r~. (~ruuud utll' t;ide 
of lhe bnlf<'l')' on I he· n·c·l'i\"PI' frnm<'HIId luuc·lr tire• other Kid<' of tit!' hullcry !o the 
upcn Nmdl'tuwr lt•rnriturl. Hc·mo\"l' lht• lulltt•n c·wurediors nud tourh Uris ler­
ruin:tl 1\tlh a groanulc·d win·. If thl• c·nudc•t,,.t•r is in l{ond t'llladiliou it will di~­
<'hllrp:e \\it h a \ isihlc llu h ur r park A b.' -pns>< c·nHdcnl<C'I' whi<·h is rsot open 
ot' lt!:d'.' 11 ill rc•laiu fm at lc•at<t lllt!c•c•orult< <'ntJtl:h c·llurgP to spark \'irdbly when 
rl iliC'IUiri(C'!I I o l{rottud. \\' hc•11 il'ndt~ I o t'lllldcmN,; I, 2, :3, •I, 5, (}, 7, 8 :tr<' tlllliol­
dt•rcd or rc ~ torC'CI ~tn•:rt l':trt' must IH' l:tkc11 rrot to ml'll out llw ltw.• of tlt<'>'C 

c•oJid!'n~c·r.; . Th<'."l' lll~t>< must 1111tlcr 1111 t'irc·uus .. tnnc·ps ht• ltl'atul for all) lt•rsgth 
of time. If t hit< ~oldc·ruw iR douc c•ttrl'lc·><~ly the t'ulldcn,;Cr~< muy open up inl<'rn:dly 
Ull u rc ult of the r;oldl•rilll( opi•J:tl ioll 

f·. /JOII' lmn.wn'lla rrll'ttuf 011 J\1/(' or KE} 
t;hort circ·uit , IIH>iblttt·c•, mad curlHllt clc•po,.ih 
l'lllllul'ts iu tlu• t rarssnait t irw rllllc·unn 

( I) Exnmiue ull insulnlors for 
nrscl l<•nninal· for open or dirty 

(2) R<•tunc• the at~tt·rnul l'nuplirw l'irc•utl h) \"Ill') ing citht•r tl c uHtcunu c·un­
dt•rtHCr 01' (•Oil tap, Ol' ))q(Jt. Do ltot nJiuw dirt lo f(Ct into the nntemm t•oiJ as­
l'lllhl,\'. 

(a> Clwc·k tittppl) 
(J) Replac·c· \\ ith 

V'l' 25. 

voll:tl(t' nnd jtttiC'I in11 hox volt:tf(es. 
Ill.'\\ tubt•s tl11 ruclio oscillnlor :mel nmplificr tubes, type 

(5) Jf thc·~c· t .. s t~ !!hull rro I'CbtJ l!K the transmiltc•r Nhould hc• di~mount('() for a 
"c•Jit•h (lost . Fur• IIH' iu hc•m·h tc•sltu~ it i,; m·t't" :tl) lo proddc !Ill urtilic·inl or 
dunuuy :lul<•tnw or 1111' tc•N h; will mc·:ttr uothirs~ '\c,·cr <•p<•r:tlc the trull .. mith•r 
uulp•; 1111 • ulc·r uu c·m·uil i~ ('C•IIIH'etcd !.clwt•<'n antenna :ttul I(Willld l.Jir ding 
JWKh;. Tlri~ \\ill ruin t ltc tuht•• nud horl<~n the life of tho wlrolt• !:'quipmctrl. The 
foliowinl{ Pxlm l'qnipuwut i" 1'<'41lircd for bcuclt l<•tdirsg tlw tr·w~mittcr: 

(a} -\ttlt'IIWI, f)")ll' \ :\5. 
b II iJ(h I'C'sistauc•c• \ ultmch•r. 

(c) Dirt•c·l-<·tu·n·tt t milli:mum•lt•r, st!1lc ()-1 m1 .. t ..rupcrcs. with plug to 
lit lh<' t.r·ammrittt•r jm·h• Jill, 105. The• tnblc iu]mrugraph 5a ~i ves 
L~ typa·al ~<c·l uf \"lthtl'llof the !liguilicuul current~ in the trnntltllitter 
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ul 1:! and II \oils suppl,\. Tlu~ uutPIIU:I ••urrPnt if; ohtairwcl iu this 
••nM· iu antrrwn. lypl' ,\ r,:,, r•ouiiP<'h~l 1·•'1\\o~ll til~· trnnsmill<'t 
bindiuJt posts 'l'h1• ••onlrols nrt• st•t 111 i\IAXP \J, n11d :\II C. 

(6) Th<·<·urrcnt nalul's gi\'PII in the tnhh· (pnr. aa) :trP ""' l'X:II'tl)' n•prndul'ihle 
hut will Hl'l'\'1' ns n J!:l'lll'r:tl guide· In ~tum tho ""'l'ltJll' "' nppruxi11a:Jtl• \'HhH'$ that 
~o~houlcl he uhlnin!'d wlwn ll'stilll( tlw trnmulilll·r. 

(i) If no r'lll'rt•nl is irulir·nlc'd h\' tilt' :•HIJ'IIIIII :llllllll'l••r fr•r :111y l'oluhinntion 
of o;elli!IKK uf till' 1'111\trols \\hl'n auh•llflll, I~ pr• .'i.'i, is I'CIIlll<'•'lNI h<•I\\~'Cil tht• hillll­
iu~ posts thiN muy indit·:ata• 1111 opcu •·irt'\111 iu till' :tlllr'llllll lllllllll'h·r. 'l'ht• con­
tiuuity of tin• •·in·uit through lht' :llllllll'ler 1111d :udl'nll:l •·oilmuy Lt• l'll!'d , . .j b~· 
l'lllllll'l'lilljl; a vullluclt>r 1111d dr~ •·•·II hl'll\1'1'11 hindi11~ posls A :ll11l (; '\;('\'(•t 

llSC :UI l'Xll•l'tHal t;fllll'l'!' 11f \nltn~l' in lil'l'il'" \\ilh nn I'C\ll'l'lltd ltiiiJIH•Il'l' us thiN 1111\\' 

hul'll out tho· uuteuuu :llllllt!'h:l' if this •·irc·nil is C'<~lHJlll'lt•. . 
(~l It sh(lllld ht• uotl'd thut tl11• n~adiu~s s.:in·u :ahO\'<' fnr till' \':ll·ious plntl• 

e·urreuts an· all for r<'""lllllll'l' in tlw uniPIIll!L l'in·llil. If tlu llllll'llllll l'in•ttit is 
not lttrlt'd to gin• a lli!IXillllllll of C'llrt'l'lll 1111 lhl' nllli'llllO Olllllll'lt•r till' plait• l'llr-
1'1'111 rcutliltKil for all tllf' tnh(•s ,,;11 h:l\·1' 1111 Hi~nili•·a iH'<'. lngo•ncr:tl, the• unh·nna 

tuui11g ndjustnll·llt whil-h 1-(i\'I'S l'l'~•u•nuc·l• 111111 wuxiua1111a I'IIIT<'tal on the• nuh•nna 
tlllllll('lcr i~ tlu• poiut of grc•atl'sl ~~tlic·it·u<·y of "lwr:tt ion, 111111 is :ll'l'tllliJlllllit~d b,\' 

lllillilllUln l'lll'l'l'IIIB in till' plul•• •·irc·uits of ull Ill<' tuh•·s. 
(!l) If tlat· plait• •·urre11ts <I• part \\idl'iy fm111 tho•ul>o\1' nt f'I'Sflll!llll'<'lll n giH•n 

fn•qtteiii'Y lll'l t ing tlw t r:onsmit tt•r l'lant<~i~ ~h111tld ho• r••uto\l'd (rom its t'll"<' (first 
rl1smounli11g llu· .llltl'llna t•oil ) for trolt•nutl l';)onlllinuti .. JI. ~lo·:t!Hll'l' \\ilh a high­
rt•si~luuc·r· \'olt ltll'li'r I hi' him; \'ollnK<'H :II'I'II~H rc !!i~iur" ~~~ aud Sl. If lht• plait• 
c·urre>nt j, 1.1'1'1' from ""'' tulll' th•· \';Himu; phall· 61lJ>I,IY "in·nil11 s hould In• !meed 
fro111 thl' j11111'1iou hox tlan•IIJ!:h tbP t'CJIItrol hox, t:p<' IH' ,\ ,\ IS2, :llld throu~h 
l't•sistor i!l t11 tlw radio usdllulor and tmu~forttn!r Jill to till' mclio arnplilil'l' fllld 
llludulalor t IIIII' . 

f. Xo xirlt-111111' from tt1in• mmlult~lirm, ( \!I(' pusilion 1 tl) Tlw sith•- tonc 
<'in·11it is eolllll'l't<·d to t.lt•· pl:dt•l'it·r·ul1 (If llw typ<' \'T- ;);! tlludulntor tube, Nil this 
llltty iuclit·ult• u hu·k of IIIIHIIIIntioll , C:IH·•·k tlu• 1uieoropho111', 11 s l'ord, :111d plug. 

~on:.- It Is rt~lllllll•·rut.·<l that "lth mlcrc.phora(tS l~:wlns.: n l>mlon S\\ itc-h <•II I Ill' Fide or II!~ handle, I his 
SWitch he kejal loch'l) fD Its ell~< II~> It ion Siii<'C It SN\ <' nu US••IUIJ•IIrJ"I${! In r ul. lll:!l, ll'JM.' 81' H-.\ \-1"3. 

(2) .Jar I hP mir·rnphont· Tn a not ht'l' lllin·ophotll'. 
(3) lk 8111'1' tlu• mudulutm luht' i~< lighll'tl nud i>~ firtnl,\ in i1s ~od;l'l. A 

bur11cd-uut lilu11wnl in t lw 11 ulio·nsl'illllfor llllw \\'ill OJWII llw fiiUJlll'llt dr•r·uii of 
tlw naodulutor. Tr) diff··rf'tll tnwlulul n1 t ulll'8. 

{4) Dis111111111! till' lr:111,111itlo·r ttnd l'ltc•t•k tl11• t•outiuuity of tla· mkrophnuc 
rircuit from f<'f'lllillul 3a tllrollgh \\il.diug r. tl .. r c·uil ~~~ · ·•uhly 102, thmugh \\lud­
ing l\Jit of frausforlill'l' Jllll h:ll'k to lt·nniunl :H. 'l\·nninal :11 i. 11 1:.!· to 11.25-
\'olt lt•r111inal \1 hi<·h suppli1•s t·llt'l'l(i;r,iug c•111 n •ul In tlw minopltotH' through lhl• 
l'irPuil just ll'lll'l'd, tulip of tht• nai!'I'OJIImllt' jul'k l:iO \1 hic•h 1: v;rntutch·d. 

(5) If til(' 111111'111111 r•urn c.t \llrit•R wlu•11 I !liking ilrlo ilu· winopluuw but t;hh•­
tmu• i~ \\l'Hk or lli>M'IIl, the· trnu>-lllitl<•r outJ>IIL is probnhl~ J.ciu!-: uwllulnlt•d hut 
tht> fault is iu till' sidr-tuuc c·m·uit, "loil'la t>hnuld lw dJl'l'k1•d fnr t·onlinuil,\' from 

th(' !<idl'-loll!' c·mulc•nsc•r Mi thruu!-:h ll'riiJIIIIdli :l:i nnd IS to the• lt'lt•pholu' j:wks 
123. The ~irlc·-louc voltaJ!:I' will b(' lim if n radio rt•r•t•i\'1'1' r'ollll<'<'lt•d for lo\\­
illlpt•cltll lr•· i'hulat•>4 is t'olllll'''lud to , . .,,.d, l,\'111' ('!) Ill, 111111 ~idl' lout• •·oudpusc•r 
1-\li is lt·ft iu thl' l'irc·uit nlwol', \dll'lltl'r hiv;h itllpt•dnnt•t• h·h·pltwtl' l'l'l't'i\I•J·s an• 
ll•l'd or nut. 

NCJ'U htt mlbluol<>f~ blH:Illlll,>ll ""' Jllll'fiOIIhllllt• IIIII I t•· U)k·r:ll,•o.l \1 Ill& II$ •l.:l)tlor aglll In II \!'flit"' I 
l'luu~ 
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(1 • .Vo side-lonr. on 1\10'. (I ) Huviu~ applio•d llw h•llts for operation of the 
modulatl)r tub" dcsf'rill\'d iu f a bon·, 1 ry n Ill'\\ nudi,·n~rillator tuhe, ty;,c 
\'T 2.i. 

(2) Mt•aslll'l' tlu \olb~l' at 11-nuinal 32 of lhl· trnusluiltt•r nut! lht• plate ·;o11u~c 
of Lhe audio oscillntor nt. lC'rruinal I of c·oil nssc•mhly 102. This H)lln~e should 
he about 30 volts lo\\t'r I linn 1111' \'oltn~c uu lt•ruliunl :!2. ChPI'k all thrc•c windings 
of coils 102 for ecmUnuit~. Ch1·t·k cunclcuser S-1 for :;ltw·t l'irenit aut! open circ·uit. 

h . .~lnluultl tw11mla slwti'N curr(nl 1111 1\R}'.- (1) l'ositiun when kt'y is not 
J)l'{'SS{'d. 

(2) This is an irulil·at iuu l11ul the lml:m£'illf!: Nmdt·n~t·r· !Hi is out of ndjUStllll'lll. 
Till' prupcr acljus lllll'ttl of this c·oudo•Jiscr is au opt•ratiuu n·quiriug (.:l'l·at c·are nml 
r;ltould uul lx· nll<·luplc·d uult•:;s it is c·crtaiu thut 1111' !IJIJ'arc•nt dep:.ulurl' frorn 
balunc·c is uol dm• to a dau.:c~~;Pd c·ondition nf till' aruplilio•1 luLc•. A Ill'\\' radio 
ntnplificr lubt•, tn11 \ I' 2;,, should ll(c pht!!Jtt•d irato fill' lirt If till' l'lk<'l JJ~:rsi~t:; 
1wt lht' coutroll; on Ml<' rc1ad \1.\l\1'.\L :111cl tmot•lht• uutPII JHI l'in· r:it e~1n·fully. 
l>o uol J'!'lltOYC Uw c·hn. j, frwn the• sd I11>X. H!'ntol c· t ulw I'll\ c•r aud o)JCII the 

HIHtJl <'OH~r 34!), und!'r whic·h llll'n' is n hc•xa~-:ounl c·cHII' uut whic·la adjust:; ('(Jit­

ci<'nHc•r !Hi. l 'H' scH'kl'! \\ rc 111'lt c•tt tin·ly t·oustruc·lt>tl of i11,;ulaf iu~ mn!c·rial; do 
not try to ndjusl tJii,.. c·orHI€'ttt<t'J' "ilia a uactal \\Tcndt TlarCI\\ flw tmn.-mittcr 
c•olllrol to I<J~Y, hut do loot dc•pn•;;s k1·y. Oh~t·n I' I'II!Tl'tal n ·:tdiiiK ott ault 'IIIIU. 
lllltllll'ler. l{ccpilll; I hc• nnkllliU iu fl·.-.mtlllt't' l1) z;iuaultum·oubl) \ ':tryiltf!: tla• 
anh•nnn conclt•nscr !Iii, l'nn·full~ aclju,.t the· t·o r.t• t lltL 011 l'otrd<•u:-.t•r !J(j lll ttil tire 
current readiup; bc·c·ouH·s Zl 'r" <>II I !11· :llllc·uua Dlttlnt•h·r. T his 11 ill tJI•t·ur at onh· 
Oltl' poiul; tlte <'IITI""IIt \\ill UJtJlt':tl ' ll~:till at \ ulllel! of t'I\Jlllt'ity in t'OIHlc•JtH·r \IU, 
\1 hidt nrc ubovc all! I be low till' I mlanc·c puiut. 'I' It~• tlllii'IIII:L t'IIITt•ut 11 ill It• 
t-xt n•utely smull 111'111" tlw lmlultt'l' puiut 011 c·uudc·lls\·r !Jii, nud t lti!l JUillttc•l-t·r should 

Ill' c•urdully wall'itt•d . 

Lift nr l"trts. 
lldtrcUt'C lisl 

LTST () I•' P ,\ HT~ AN I> IU..J•'Io:t! EN ( 'I•: 1.1 ST 

16. List of pnr•s. - u. H~~<lio •"· l!ffl' '\( N Ll / ,) .'1· 

2 lmob, inslrudion 
t•use, l)' pc CS II 
duu-t, type :\-IC 12S 
t·oil ><l'l, typt· C n7 (2:! I to II._, ke) 
c·oil sci, type• (' Jll:! ( t,l.lll lu 7,S.'i0 ke) 

•J c·onl, 1.\ I" (II 110 t IX, t :P 1, R, li, p,,, or 2 1 
• frl't lon~) 

tl c·onl, typl~ Cl> Ill t la, Ill, !l, 7, !i, or 3 f<•l't hHtfot) 
* I cord, t-ype CD 11 2 ( Hi, 1\, li, 1 "'• :!, or 11 • fet·l lnnK) 
• 1 cord, typt• CD 113 (20, \1, ~.til .• ;,• ~. ur ,') fl·ct long) 
· 1 c·ord, type (')) Ill (21, 1:!, S. ti 1 ~. or 4 1 ~ feet ion~) 

I 1•ord, lvpc· ('f) 11;, (:!11, !1, ilt li1i, or 6 fl·<"t Inn~[) 

Parna.:r tpll 
J!i 

... Ill 

1 dy1muwtor twit, t_ytll' Bl> AA ti9 c>r HD .\II f>~l (iuduclt·s luounling, t~Jii! 
F'l' I 02) 

I lwutl:.t·t, typl' liS 18 

12 inHulntor><, I)'Jll' I' 7S 
·1 iusul11lurs, lypt• IN 7!1 
I juudinn hox, I) Jl" '1':\1 AA lr,:l (inc·lurlt•s lllltUtaling, typl' F'l'- 101, null 2 spare 

fu .• c·s, t ypr· F l I I) 
• l~·nKll" \"ary lu Ill vurtuou I )'Ill• ur llirt•ntrl 

17 
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15-16 H. A.\- l!lt H,\1){0 SET8, 'I'YPE:; ::;Ctt-.\.\ IS!! \~I> ::W 

1 radio <'olltrul hnx, lypt BC- A.\. I<\ I ( for r<'l'l'ivc:) 
I radin t·uutrol hox t.vi>P BC A\ IX2 Hor trauHIIllllt•r·) 

1 
... 

1
• U<l) 

' · f' t ypc •' · l radio I'CI'I'IV!'I' tvpt• IIC AA 17!) (int·ludt·~ 111°1111 111~· · li'T tOO) 
l radio ll'l\ll!!llliill:r, typt• BC \ ,\ 1~0 (inc·ludPs mo11nlin~. Lypc ' 
I t.ra.u!lmittt•r·, typ<• T II 
9 Luhc!i, typ" V'l' 2.·, (!S in ust• li Hp!lrc·) 
12 tulx.~s, I) I><' VT an ( I in liSP ~ k i>IIJ'(•) 

3 tul>cll, typ1• \T !i7 ( I iu IN~ 2 spare· ) 
3 tubes, lypt• \'T !3~ ( I iu list· 1 ' tmn•l 
3 lull\:~, ly}l\: \ T .i:l t I iu list• 2 stm rl') 
* l tuuing shurt, !) I><' ~I G 121 (20, 12, !I 1 , S, u1 1; (,.,., lung) 
I lt111ing uuit, typt· \1G 12:) 
I luniu~ unit, h pi' ~I(' 127 
1.30fcct 11irP,typ" \\'lOti 

b. Rculioxrt,typeS('/( ' ' ' ' I!M: 
2 book!!, i nl!LI'll(•t ion 
5 casl'l!, 1.ype CH 44 
I cluu-L, typt• i\1 (' 12X 

1 coil set, tyl>l' C !17 (221 to 1~8 kc) 
1 coil srt, type (' llS (II)() to !)00 k1•) 
I coil set, lYJ>t• (' !lU (71;; tu t,;,oo kc) 
I <•oil st•t, typt• C 10() ( 1,100 tu 2,1i00 k<-) 
I coil set, type C 101 (2,;;oo to 4,700 k1·) 
I coil set, typ<· (' 102 ( l,t.;n to 7,};;;1) k1•) 
*I cord, l) Ill' (' () Ill! (IS, 133. 1, H, li, I' ., or 2' J ft•t•l long) 
*1 curd, lypp Cl> ill ( I:J, 10, 9, 7, li, or :3 fpc •! ion)( 

*I cord, typ<• <.:1> 112 ( II), 8, (i, ·!'.~ , 3, o t· I '·· (,.,.\ lou~) 
*1 e:onl, Lypt• Cl> II !) (20, 9, 7~, r;• ~. 111 !i fc·l'l lu 11~) I nwuntiug, Lyt><' 
1 dyuumolor 11111L, t .\•pc· BJ) AA ti!l w· Hll A II ti!l (tul'luc c·.~ 

ft'T 102) 
I lwudsl'l , l,rtll' II S IS 
(j immlator~. ty PI' I'\ 7~ 
2 ill!illlutorl!, 1:, P• I'\ 7!1 

I jUIII'tiuu hux, 1\111 f).{ AA I J:l (iududp 
d ~ FT-101 un IIICIIIIIlillg, typt· 

:;pare fusc•s, lyt1c l·' l ' II 

I radio control box, t VJw 110 AA IS I 
1 

\'[>C fiT 99) 
1 radio receiver, type BC AA 179 (iltclmlt·~ lllllllnting, 
12 tubes, type YT 3fl (·I in nse--~ 11pun•l 
3 tubes, Lytw Y'l' :!7 ( 1 iu IIMt 2 "Jllln•) 

3 tnbes, t.1 pt• \ T aK (I i11 tt~c· 2 span·) 

*1 Luning ~hurt, t)ll\' l\1(' 121 (20, 12, ~JI ~, s, ur f1 f,.,,t long) 
1 tunlnl( unit, t)·pc \1(' 12;; 

I l1111iug unit, type l\1(' 127 ( 
7• f • · rt~ 

0 .> L'C~ w1rc, type \\ IIlii . 
1 

·iduul Jl
11 

· . e 
16 n - r t f t lw 1111 " •v•ctl' . 4-ference list. Folluwiul( is n N!f<'n·urc 1s ': ·i!h their resr: the 

the radio ~;c•h, lYJl<'ll RC'R AA-1~3 uud :-\('H ,\ ,\ 1!!2, h~tt-.<.1 1' LhciiC purts 111 referent<· nu1ull('r Thtsp urc the 11\lllllll'rll H!lllot·mh·d \I lth 
various illu,tration~ anu throughout th\1 text. 

- "~ • l.~nKth l'•.ry In Ill vurlou~ IYI>IlS or aln·rurt 
1 11

,
1

•<1 with~ tyJJC 

N • di "''' bUI et~n 10 ·tlon I>OX, • !Hf.. 'I hoosrillalt>r equl1mten1 LYI14' lH' 12 1~ not" p.cn or 1·llhcr nt 0 i 
1 10 

th~ june ;;et ror tho roceptlnn <>I <'W ··i~n·\ls.' It u~crl, 1tib H«•flhl"r ''"uhf bo ~11\J•;~l• PM-.\A 16.1, with lhot~ml, l)'JI() ('J) 12'l, whit•h I lurul hot! With th~ h . •· 

48 
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RADIO SWI'tl, 'l'Yl'J<;R SCH-AA-J 3 ;\I' L> SCH-,\,\-1 !12 16 -

llerrr­
cn~no. - D!\WriJIIion 

By-pas~; COJHlrnser sc·rt•cn 
'I I 2 grHR. 0.1 111fd. (~XO.I). 

By-pass couclen~cr, ph~l<'!i. 
0.1 lllf<l. (2XO. I ). 

:! By-pass l'Oudcu,t•r, <·nthodt•s. 
.. n.t tnf<l. (2 o.J). 4 hlt<•r <'ondcnscr, ,\.G.C. 0.1 

5 tnftl. (2X O.l ). 
By-pa.-;~ I'OIIdt•ns£'r ht•alrra. 

G I ?·I tufrl. (2XO. I).' 
h -pass <'OIHI~u:o;~·r, t•at hntlt•c. 

7 
0.!) tnfd. 

Rr-pll.:;.<~ t•mult•ns<•r, !it·n•t•n grid. 
R 0.5 tufd. 

lly -Ptt~>ll condt·n:-;<•r, plat<•. 0 . .3 
n mrrt. (2YO.r,). 

By-pass <·<>ndrnsrr, Nt·rrr•u grid. 
10 •. 0.5 tufcl. (2XO.il). 
11 l•,lllcr <·ondcnsN. 1Ul02 mfd. 

< ouplin~~: <·ntHh'll't'r. O.OOii 
12 lllfd 
1:! ::iltc.:r l'<>nclt·nst·r. 0.0001 111fcl . 

oupling t·outlt•ll Pr 11.011111 
1•1 li7 htfcl 

liH l~htl( ~·!111 rcr•t•pt:u·lt• lt'nninuls. 
· lllpltfll'r tuuiu~ r·onclr·nq·r 

~o ( un.il. of K:uw). 
o), \t I h ()() ·

1 
111> Jhct· aliuinl( t'tlltd<'tlht•r. 

>ct·'?rtpling resH<lor, M'l'l'CII 

61 
1 

grtd. 1,000 ohm11. 
)cc·ouplinl( r·r·• i t m·, plrd rs. 

C\2 . I ,000 nhrns. 
{i:J J'!~111 rt•si~tor. I ,000 ohms. 

lt.ts resr~<tur, c·nt.lwdr•.. 500 
til ohtw1. 

J>c_•·nuplin~e rc.~istor, \.C: ('. 
(ifi l.) '>,00(1 olun . 

~op r~sistor, sr•r<'l'll grid. 
{i(l (, ·~0,0(}() Ohltls. 
117 I t!1

: rt'-,i,fur. 100,000 ohm>~. 
GR {;ru ~<·sistor. !iOO,IJOO nhtn ll. 

0 11Pimg rt'sislor !illO,Oil() 
(ill I•" Ohtlll!. 

lltrr rcsh;I.Ot', A <: <' 
7o (' !.Ooo,ooo ohrns 
71 ·t'Hl tl'sistur. :.!,000,000 ohnu.;. 

lltll'd rndio 1·oil tls~t·mhh 
for· · 

Co! I set, h'pc (' ll7. 
qo!l set, t~·pc (' !l~. 
\<>!1 ~et, typr (' 9!l. 
( otl set. l\']>C G-100 
C:o!l set, t~ pc (' 1111 : 

72 F' Cotl sri. 1~ IX'(' 102. 
73 13•

1h•r
1 

rc!ihslo~. 1 0!1,000 ohm.;, 
1\~ ·])a1<s cot! t'tllldt•fl n: 

oOO uunfd. ((' !17) 
74 O 150 ntntfd. ((' llH}. 
75 o'lfput filtt·r dwkc. 2 hemr. 
76 ""ntpnt tr:tw>~formcr. · 

"con tuhc. 

Hrrer· 
rut'\l no. 

49 

77 
7H 
7!'l 
so 
~1 
R2 
sa 
&1 

86 

87 

88 

89 

90 

!ll 
!l'' 

!ll 

95 
!)(l 
!17 
m~ 

\m 
1110 
101 
102 
103 
I{) I 

IOfi 
ill f) 

107 

lOS 
10!> 
110 
Ill I 
112 
113 
111 
115 
116 
117 
118 
llU 
120 

121 

J)esl'rlptlon 

<:rid rc>;istor. I 00,000 ohms. 
Dr·op rrl'illl or. 5,000 ohms. 
Drop re:-;i:;Lor. 2,000 ohms. 
Bias rrsi;.tor. 7,500 ohm,.:. 
Bias re.,.i;.t or. I 0,000 ohms. 
Grid rc-.islor. :30,000 ohms. 
(irid t'OJHi<'Hs('r. O.OOG mfd. 
Tone o:,dllnt()r <·ondcnser. 

0.07 mfd. 
Sidl•-tom• c:ondcnscr. 0.006 

mf<l. 
Sidc-tonr <·ondcn~er. 0.001 

mfd. 
By-pass r·orHicnsl't !\lllplitiPr 

pint<•. tl.OOL mfd. 
By-pns:< l'(llld<•nHcr, filamcni:o:. 

0.1 mfd. (~XO. J ). 
By-pass c·ottclt•user, radio ol':cil­

btot· plate. 0.1 wfd. 
. (2X0.1). 
Uy-p:\l'S r·otulcm<ct·, radio am­

plifier !(rid. 0 . .) mfrl. 
Grid t·mulru•t•r 0.00011 mfd. 
C'oupJi1111; I'OIIdl'llt<Cr. 0.0001 j 

tnfd. 
Rudin n~t·illator tuning t·ou­

dt·n~cr. 
Radio o~l'illator p:ulding con-

llcu:oo.cr. 
Antenna trlllill!( <'Ondenr;er. 
BlLlmrl'i ng I'OIIclCtl!<l'l'. 
])rift <'OIIIJI!'tlHII!OI'. 
\utcuna t'IHIJllinj.( c·oil HS-

IWlllhh·. 
Ha<liu o~<·ill:llor r·oil n~"emhl\'. 
:\I irrophnlll' t rausf ornu•r. · 
.\lodul:~tion tr:w~formcr. 
Tnuc o.;<·ill:ltur coil :t~"rmbh·. 
H:ulio dtok,•. · 
:O.Iodulnlor. radio ""'illtiiOr 

plnlt· r·IJrrc•nl jnc•k. 
.\wplifit•r plalr· c·urrrnt jnrk. 
\ ntrnna-<'11 rrl'n t ammeter. 

(} , :tltlpt•l'('. 

Compensating l'tlndcnscr. Ia 
Jlllllfd. 

Ror•kc•t, t YJlC' SO t I. 
l'ockl•l, t~·pc•, HO II. 
J~nst· t ypc I• l I I 
Tog~)l' 'swif <'11. 
NJI'kd I \'PC SO 11. 
~nc:kc·l: t \·pc HO 11. 
::lol'k<•t, t) 1)(' ~0 40. 
~ul'kt•!, t y pt• sO 10. 
Sul'kcl, (\'Jll' SO :31}. 
~•tl'kl'l I\ pt· SO 3{). 
Monnt'ing bra<~kct assembly. 
Antenna lttp (pl\l't of coil. 98). 
Mnnunl p;rt in-control rc:<rstor. 

0 110,000 ohms. 
l3ias resistor. 300 ohms. 

\ 
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l!vlc•r-1 
~nee no. n~sc·r{Jll inn 

122 1 .\ .C:,C. 1~\'!'l-mljtlsting rcsislor, 
II I 00,000 ohm . 

1231 TP!c•phonc· jack. 
121 Rotary swilc~h 

(HG AA lXI ). 
125 Hoc·kc•t, t~·p<' HI) 15. 

U!!llOill h 1.\' 

126 I i'uc·kc•l, tvpt> ~() 1.'5. 
130 ~lit·roplu}H<· jack, 
131 1\t'\ 
1321 Ho't:II'V ~" ilc·h 

(B<1 
\.\ IH~ ) . 

1a3 l-)cwkl'l, t~ J>c· :-:o 13. 
1 ~! s!wkl'!, t .nw :-;o I:J. 
l.Jo 1\c·y adjustin~ Sl'rt'\\. II 
1 10 \"oltal((,..di\-idPr r•· ~i!!lor. 7,500 

ohms. 
141 Filter resistor. n,ooo ohms. 
112 J!'illt·r c·ondc•n cr. 0.~ mfd. 

1·!:3 
IB 
115 

(:ll<'O.R). 
Fillrr c·hokc·. X ll .. nn . 
Hndin c:hoh. 0 015 inh. 
D.\ II:Ullolor, Wc•st inghous(', part 

of dyuatnot<>r 1111il t vpc• 
BD A.\ ll~. ' ' 

I Hi l>ylulmoll>r, Edip •·, pari of 
d.vnamolor llltil, fvpt~ HD 

l·H 
148 
149 
150 
15L 
152 
153 
154 
155 
1.51i 

\ 11 Ill). . 
~tH·ket, lypP k() 12. 
:-;.,,.J.<'t, type• SO 1:2 
\ltfc•nna hiud in~ post. 

! innmd bind in~ fl' J!il. 
Anl!·r>ll:t S<'ric•'l l'olldt•nsc•r 
H!'l·c•ivc1· c!inl. • 
l>'t •·quc•nc·v-c·out r11l lmoh 
FrNfiH·uc.'v-rottt rnl dial. · 
\ nl 1111n:, ,.,,.,cJ,·nS(•r k uoh. 

Otllllll I sl opp11~<' ctmciC'n~c·r. 
O.!i rnf(L 

157 Coil, hl\lld-pnH!'I nulin <~nil a!I-
S<'Illhh·. 

15~ Band-pas.-. radio c·oil a..<;.<;cmhlv 
ror-

( 'oil ,o.;p(, f.\ Jl<' (' !17. 
< ',iJ l>l1t. 1 ~ "" u mt 

159 Bn:tcl pasll md 1o c·oil :L•'sC'mhl \' 
f••r 

160 
161 
162 
170 
171 
172 
173 
17·1 
175 
176 

Coli S('l, 1\'po (' 'l!l 
Cui[ S(•l, t\'J>I' (' lOll. 
<'oil St·t, I\ pr• { 1 !Ill 
Coil Sl'!, I) JH (} 102. 

Aut c•una soric'l coudt•nscr knt~b. 
I>ynu!nnfur llnil ho)( 1:11\'!'J', 

.lund l<lll Lox lumsiug CO\'c•r. 
Dyunmotor fl'".llUc. 
Brac·kl't. 
Poll·, ('OIIIplc·t1;, 
Hl'l\l'inJ.( cap. 
Ball bt·ariug . 
l JCJck wn ht·r 
10 h~ h lrh ll'r h' acl •ron 

IHIIt'lliuc ti('f!J\\::l, 

50 

lXI 

IXii 

!Sii 

l l-i7 
ISS 
IS!! 

I !Ill 

I !II 

1!1:! 

l!l:i 
l!)l 
200 
201 

~()~ 

:wa 
201 
:!!l.'i 
20t\ 

207 
:m~ 
20\) 
210 
~II 
:.!1:! 
21a 
211 
21 .i 
2111 
217 

21~ 

21!l 

2~0 

22 1 
2'"' --22:l 

300 
301 

l II• l'ripiiOO 
-
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llb<·riplrnn 

:102 (; aoa I' rn 11 k liS~(' Ill hi~· 
304 I l'tll(IICJH'\' t I I 
'l Auf!'nntt-'t··t·u,n rn m·k II<'TI'\\ , 
• 10 Xhnek ()(H ('II ('I" lnek o('r('\1 . 

:!2() Hnn -J~roof C'll(> " r•mhh. 
32t X l>·:<lalt• a:<st•tublv · 
:!:?·> ' 11111H-•Iidc• ~t llf( , · ' 

323 I · Do. 
:121 ' '1"Pronl( I 11h1• :<<lt'kc·t 
32.> 1;Jmllu~ I ulw sot·kt•t: 
32t; ,111 (llttl(. 
32 (out rc J '1 . • 7 'l't . 1 ICrte cltp. 
:!21'! 1111111(-s iwfL uulll'l 
32n :-; . 1>11. 

'1\"Jtt·h h• II f I· .lll< c orc·"trfrnllHl.\, 
aao <• .) P<· BC' \" 1 R 1 

''"'''<'It l t . lntulle for c•o1d rul ho'l(, 
:J:H \ ~ P<· B(' \ \ I~·· 
'l Oltt • ' "· • :32 l•'xt 1111'-cnnlrol k11oh 

'· l'rflllllv spliut•d slu;fl (tuninu 
, unit ) · · " 
l'u · • (' 1111 '1(·1111ii cmfll'f 
Alp 111ft 

:-iwit ·h ·1 I I I .' ~ "I' :<priug. 
\!1~:~Niy splinNI•·pJiar( t uninr; 

l.ntt" Ill • I' 
l! "· 1111•-s ulc• tud 

•·c·c·tv . Hc•t• . 1 1 t uht•·t'o\l•r II><Sl'lllhly. 

I 
l'l\ l'f C'IISI' 

lc•t·Pi . f · · H ... H·r rout p111w1. 
•t•''

1
"tvcr gear unit 

II )(• Nh icltJ . AI' . . 
'J' llllllll l'OIIdt'IISI'I' CO\'l'tR 

ran · · · T stntf lt•r t'll~t·. 
'l'ran~lnilfl'r front pnnl'l. 
Tr:w~luiltc·r l!lhc• l'O\"I'f 

'l'rr:cn!<tnit tc•r t·alihrafim; c·hart. 
'U .. Jl.;
1
, 1 ~11~11 l<·r c•oil (IIIJIC•I 

lt: oHil'IHI( I'OIIdt • ll~t·r I'll\ 1'1', 
' 11 Ito rt•cl'i vcr t 1 p•• II(' 
AA 17!l. ' · 

1\ (( ·~ .. , '· I'' ( II ~:, '1:111 

II• !"l'lJ>l!OII 

102 ~tountin${, lypt' Jo'T no. 
103 J)yllllllllliCII' unit, ~~ JIC' BJ) 

\.\- !i9. 
101 n,\II!IIIHllor llllit, lypr HD­

:\ B H!l 
\O."t ~locmtiu~. typt• I'T Ill~~ 
106 .Juttction box, t~ pc• 1:\1-

.-\A 1:;:~ . 
IOi ;\[ourtting, I)JK' FT 101 
!0' H:11Jio t'llll t r11l ho\, t ~ p< BG-

1 

.\.\ 1:001. 
10!) Ttutin~ u11it, typ<· ~JC 127. 
HO Tuning uttit, typ<' :\IC' 125. 
Ill Tuniug ~huff, f qw \IC' 121. 
112 Cltnrt, f)pt• 1\I C 12~. 
·1131 Coil ~t·t, f y Jll' (.: 117. 
11 ·1 Coil sl'l, typt• ( OR. 
115 Coil :;<•t, t~·p<' C !l!l. 
11 (} Coil H'l. t y Jll' c I on. 
117 Cctil s!'l, t y pt• C 10 I. 
11S Coil >WI. i_q>c (' 102. 
.u9 Ca,.:e, t I'()(' cs II. 
120 Cnrd, (\'p<· Cl> 110. 
121 I c,.r.t. t)p·· en 111. 
122 Cnrd,t~p··CD 112. 
12:-l Corel, '"P" CD 11:t 
121 1 Curd,t\·pc•GI> 111. 
·12.'> Cnrrl, t~·pc• CD II.">. 
12fi Uadin t rum 111it tl'r, t nw BG­

AA ISO. 
127 1 1\lot tlllinl{, (ypt' 11"1' 100. 
128 H.ndill c·outrol box, type DG-

A\ IS2. 
129 Pitt!!:, tn"' Pl. .oil. 
t:w Plu~t. t ~ pt· I' 1. till. 
1:31 Plu~. lyp•• Pl. til 
1:!2 PhtJt, type PI ti2. 
\33 Plu~. t~ (W PI, ti:l. 
ta 1 Plug, typt· Plr ti I. 
·135 Plul!, type Plrli."t, 

~ 

lh 
Olmt H 0 1~ 't'H f•, S l•:t ' tl WI'\ u' 01•' \\'A H: 

J>Ol"(;I ,J\ S l\ 1 \l·AWI' II LIH. 

o~- ,.·)(·t,\1 

·1 \:\ms }<'' :\I ( 1\1 .:\ Ll•: ) I 

J fapw (it Ill ml, 
17u AdJIIIanf Ul 1/( mi. 

51 

( ,'( II ( /'(/I I 
( 'h ic.f l!{ ,'-.'f a./J. 

11 S. 0 0'tUH,.,IH1 (IUK11HCi orriCl: t~U 
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