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WARNING

FI IGH VOLTAGE

is used in the operation

of this equipment.

DEATH ON CONTACT

may result if personnel fail

to observe safety precautions.



rs nc-c?sseD fcr selrty I f  lhe new locatlon ls morelhan. a fe* f611 .8.) r:1:dcjal resplrai lon- at oulObe g iven wt r i t c  rhe  r :c r . j : .  u  ue ing '_orJ .  i i  tnumethod of tnnrport.Uon prohJblts the use of theShaefÍer prone prìettur rncùod. other meihods ofresU-Ecltauon may bc urcd fìtÚure may be uiuatuOon the lront of the vlcrtm'r dlrpàragm, ó. tf,u Oìr".rmouth.tomouth method rîày b. u!€d. Arilndal res.plrat lo_n, onc? started, nust be ""t inrJ, *-ì inoutloss of rhythm.
b. f,ol the vlcttm tn a prone potltlon, one atÎnexte-nded dtrccily overhead, ano tÉ. oiiu. "À Lntrt the etbow so that the.back or ,iu-r.,"ìaì"'ip"""

the head. The facre ehourq De turnd away from thebent elbow so that the nose and mouth lre tre€ forbreathln8

. c. Open the vlcttm's mouth and Femove any lor-elgn bodles, such as fatse teeth, cfre*fng ,uL, o,tobacco. The mouth shoutd rematn opuni irìii"tn"
longue extended. Do not permlt the victtm to.àra*hls tongue back tnto hls mouth or throat;

d. U an asslstant ls avallabte durlng resusclta.
RESCUE. tlon, he should toos.eì any tlght "f.if,i"! ro permlt

free clreulatlon ot blood ànd to pru"unì r€strtcilonIn case of electrtc shoc\, slyt g{ t-he hlgh voltage of uroatfrtng, ie. should ,uu ìr,ut iii ,,f.tr- ts keptat once and sround the circults. If the hl;h vottaie warrn,^by applylng urunxeiu-oi-oìi-u.'L"urrn", o,cannot be turned ofr without delay, free ìne vtci-til uy applyíng r,ài rocxr or uri.xr'ru-"uo*j tn ctoth orfrom contact wlth the ,I::_"_lu":liri u.r.p.o-pìty ", pape-r-to_prevent InJury to the vlctlm. The asststantposslble. Avoid dlrect contact with etther triu ir"" itróuto atio ue ever watchful to see. that the vtcilmconductor or the victlm's b.odv. use a dry uou"o, àl does not r*1rro1 rrrs tongue. il-;h;il'."n'nualtyctothing, or other nonconductor to free-ttu-uiótirn1 wlpe from the vlcttm,s mouth any frothy mucus orAn ax may be used to cut the htgh.voltage wr"". ùri saitva trràt may cottect ana rniàrrere- rrìtr, "u.pt"a.extreme cautlon to avold the resultlng uL.trfoìarll ilon.

Sy^{plOÀtS. 
e. The resuscttaung operaror chould gtraddle thevlcilm'! thlghs, or one teg, In suclr _unnà, tfrut,

.. 
o. Breathing stops abruptty ln electrlc shocthe current pulr"*-ir,.àugh the breathlr" *","1 jl 

-,--.('l ..the operatofs arrns and thtghs wgl b€ ver.the base or the braln. Ir ihe shock tt"t-"it ù*i'tJj :J:l.lYhtP applvlng pnessure on the small or the vic.severe, the breath center recovers after a wtrlle-aià 
[rm s_ back;

normal bre:"thlns ls resumed, provlded thal ; il -,.,-jrl_ $" o.pu.olol'g tlngers ane In a natural po.flclent supptv or alr has been iurnisheo -"iùrti" :It:I^"lill",ycrlm's back *rtr, tr,uriiitiineerryrngby artlflcial respirailon, 
' on the last rlb;

?' ftt" victlm ls usually very whtte or blue. R^ (t) the heels ot the hands r€st on etther stdepulse is very weak or entirety uurunt-"nj-unfiil 3-1-.11i:lt.: as-far apart as convenlent wlthout al.sclousnesg fs complete. Burns ar€ urruff"-oÀ-.r"iì lowlng the hands to sllp ofi the vtcilm;
The vtctim,s body may bec.ome ngfa aritid,-ìi..a ,^-,.jj, 

the operatot's elbows are 8tratght andvery few minutes. Thts eondlflon ls due to th;;.ìi"; locked.
or electricltv and ls not 

1î "9.*tg";trtc;;;;: l. The resuscrtauon procedure tg as fouowgr

ii:ti*i +!i:i":"i$!"ry]"'ll.i,::."-i$i.,t n: ,,:ii*:;"#,.;kx* pressure, not exeedrns
ordtnary and geneial tests for Ouatf. "troriiO ì"be aceeited. 

ssèr'r lnoulq never 
- 

(?) Swlng back, suddenty rereastng pnessure.and slt on the heels.
TREAIIIENI.

o. Start artiflcial respirauon lmmedlately. At thesame time send for a medical officer, lf assistance tsavailable. Do not leave the vlcum unattenO"*'fo"-
form artlflcial resplradon at the scene of ìfrà'"""f-dent, unless the victim's or operatofs ltfe lf endan.gered from such action. In thís,o"u orrly,-rernorr"
tlre vtctim to another location. but no f;iir;;'L""

(t) After 2 seconds resl, swlng fonvard agatn,posltlonlng the hands exactly a, buforo, "na ììpfypressune for another secono.

S-. .Jhu- forv/ard swlng, posltiontng of the handr,
,Td__tl" 

do\Mnward plessure stroutd L ecàip'rì.n"otn one mntinuous motion, whlch nequlnes i í"*nO.îhe rrlease and backwara swlns ilùì* i ,"_"o.The addlfion of the 2-secvna reat matE-" ùtuf-àr I
îL t3ss8-  D
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a. (oRnÍcT Posl-
î IO\'. Opootot' t cllnu t
. tn í t ^ t  d îd  l x led .  l ' r c -
t in ' t  lo . .  hn .d  a td !

l rca  l ' .n l . lóo t  ond rc r l i ^g

É. lonw.tN) slt l\ '( i
^N D ?OSI T ION ì i(; OF
ll l.\rs. Lii l le jnstr

c.I)OWN$'.4nI) PnLS-
l l t Í lE ,  . í t i l t  and  rh icù t

o. Rt:sî I 'ostî toN.
(l yralot rclcatct prcrttc
*ùlorlg, rciny kck on
hcdq aad ntu lot 2

sec.onds for a complete cycle. Until the operator is
thoroughly familiar with the corr€ct cadence of the
cycle, he should count the seconds aloud, speaking
distinctly and csunting evenly in thousands. Exam.
ple: one thousand and one, one thousand and two,
etc.

h. Artiffciai iespiration should be continued until
the victim regains normal breathing or is pro'
nounced dead by,a medical officer. Since it may be
necessary to continue resuscitàtion for several
hours, relief operators should be used if available.

RETIEVING OPERATOR.
The relief operator kneels beside the operator and

follows him through several complete cycles. When
the retief operstor is sure he has the correct rhythm'
he places his hands on the operator's hands without
applying pressure. This indicates that he is ready to
take over. On the backward swing, the operator
moves and the relief operator takes his position'
The reìieved operator follows through several com-
plete cycles to be sure that the new operator has
the correct rhythm. He remains alert to take over
lnstantly if the new operato: falters or hesitates on
the cycle.

STlrrlULANTS.
o. If an inhaì:rnt stimuìant is used, such as aro

matic spir i ts  of  ammonia,  the indiv idual  administer-
ing the stimulant should first test it himself to see
horv close he can hold the inhalant to his own nos-
tril for comfortable breathing. Be sure that the in-
halant is not held any closer to the victim's nostrils,
and then for only 1 or 2 seconds every minute.

b. After thc victim has regained consciousness,
he may be'given hot coffee, hot tea, or a glass of
rvater containing ,! teaspoon of aromatic spirits of
ammonia. Do not give ony liquíds to ai rloconaciouc
pictim.

cAuiloNs.
o. After the victim revives, keep him LYING

QUIETLY. Any injury a person may have received
may cause a condition of shock. Shock is pr€sent if
the victim is pale and has a cold sweat, his puìse ls
weak and rapid, and his breathing is short and
gasping.

b. Keep the victim lying flat on his back, with
his head lower than the r€st of his body and his
hipc elevated. Be sure that thene is no tlght clothlng
to restrict the fnee circulation of bìood or hinder
natural breathing. Keep him warm and quiet.

c. A resuscitated victim must be watched carc-
fully as he may suddenly stop br€athing. Nevet
leotse a tesuscitoted prsol alote urtil it is CE8-
TA,IN that he k lúIy coascúous ond bîeathi^g no?.
mallg.

AGO 3134
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Fi,gure 1. Radì,o Receiuitzg Set AN IGRR-í.



CHAPTER I

I  NTRODUCTION

Sect ion l .

l .  Scope

This manual contains instructions for the
installation, operation, maintenance, ancl repair
of Radio Receiving Set AN/GRR-5 (f ig.  1).
In addition to these instructions, there are t\.\ 'o
appendixes covering a list of references and an
identification table of narts.

2. Forms ond R.ecords

The following forms l' i l l be used for report-
ing unsatisfactory conciitions of Army eqriip-
ment.

o. DD F orm 6, Report of Damaged or Im-
proper Shipment, rvill be fil led out ancl for-
rvarded as prescribed in SR 745-45-5 (Army)
and AFR 71-4  (A i r  Force) .

ó. DA Form 468, Unsatisfactory Eqr"ripment
Report, will be fil led out and forr.varded to the

GENERAL

Office of the Chief Signal Officer as prescr'ìÌl,rl
in SR 700-45-5.

c. AF Form 54, Unsatisfactory Report. rvill
be fll led out and forwarcled to Commanrling
General, Air [tatériel Command, Wright-P:rt-
terson Air Force Base, Dzrl'ton, Ohio, as pfe-
scribed in SR 700-45-5 and AFR 6.5-26.

d. DA AGO Form 11-238, Operator First
Echeion Maintenance Check List for Sisr-ìal
Corps Equipment (Radio Commnnicat ior-r ,  Di-
rection Findir-rg, Carrier, Raclar), r,vill be pre-
parecl in accorclance rvith instructions on the
back of the form.

e. DA AGO Form I\-239, Second ancl Third
Echelon Maintenance Check List for Signal
Corps Equipment (Radio Comrnunicat ion, Di-
rect ion Finding, Carr ier,  Radar),  u ' i i l  be pre-
parecl in accorcìance u'ith instrtictions on the
back of the form.

l. Use other forms and recorcls as authorizecl.

Sect ion  l l .  DESCRIPTION AND DATA

3. Purpose ond Use
4,. Radio Receiving Set AN/GRR-5 (flg. 1)

is a mobile raclio receiver used for tactical pur-
poses. The radio set provides facilities for oper-
ation either with a loudspeaker, contained rvith-
in the unit, or with Headset C\Y-49507-A
(Navy type), connected externally, or with both
loudspeaker and headset.

ó. Radio Receiving Set AN/GRR-5 is capable
of receiving a-m (amplitude-modulated) or c-w
(continuous-u'ave) signals over a frequency
range of 1.5 mc (megacycles) to 18 mc. The
equipment is ir-rtencled for use in a fixed-field
station and for mobile operation. The operating
components required for normal operation are

ACO 3134

sho$'n in fignre 4. The po\ver requirements :rre
115 volts ac (al ternat ing current),  6 vol ts dc
(direct current), 12 volts dc,24 volts dc, or clr'1'
batter ies (90 vol ts and 1.5 vol ts).

4. System Applicotion
(f is.2\

Radio Receiving Set AN/GRR-5 ma1- be Lisecl
alone as a conventional radio receiving set. or
with an appropriate a-m transmitter in a par-
ticular communication system. Figule 2 shon's
its application as an antiaircraft-s-alning le-
ceiv ing set  in  conjunct ion u ' i th  Radi , ,  Set  AN 

'

VRC-8,  9,  or  10 and IntercommLrnict r t ic in  Set
AN/UIC-1.



R A O I O  R E O E I V I N G

S E T  A N / G R R . 5

CHEST SET

GROUP AI'I/GSA-6

_r i[E xgoMrygry.! s4l]ol\|-sll'_av! r c -r_ _ _

F ig tL re2 .  Rad ioRece iu i ngSe tAN lGRR-S , t gp i ca l sys ten t . cLpp l , i ca t í o t t , s i n t p l i f t ec î . b l oc l ; d i og t ' t r  n ' , ,

5. Technicol Chorocteristics of Rodio Re-
ceiving Set AN/GRR-5

Rece iver type, -  - - . , ,  Superheterodyne.

Types of signals
which can be
received --. ' -- .A-m, c-w, or m-c-w (modulated

continuous wave).

Frequency range:
Band 1- -  - - - - - - .1 ,5  mcto  2 .7  mc.
Band 2 2.7 mc to 5 mc.
Band 3- - -  - -  5  mc to  9 .5  mc,
Band 4- -  - - - - - - - - .9 .5  mc to  18  mc.

Type of tuning Continuous, with provision for
presetting detents for any
10 channel frequencies.

Number of tubes:
Receiver 8.
Po*'er supply-- 4.

Intermediate
frequency 455 kc (ki locycle).

Method of
calibration-- Built-in crystal frequency cali-

brator.

Calibrat ion
po in ts - - - - - -  -  Every  200 kc .

Audio output:

High 90 mrv (mil l i rvatt).
Low---------- 20 mr'v.

Distort ion-------------.10 percent or less for 70 mw
output, measured at 5 mc
with 400-cycle, 30 percent
modulat ion.

Scnsit ivi ty:

a-m.------------- 5 uv (r.niclovolt) or better for
10 rnw output, rvith a signal-
plus-noise to noise rat io of
10  to  1 .

2

T f, e95-3

c-w 2 uv ol bettel foi' 10 m'"v out-
p u t .  u i L h  r t  s i p r a l - p l u s - n o i s e
to  no ise  la t io  o f  10  to  1 ,

I-f  select ivi ty:

6 db (decibel)
down -  - - - - - -  6 .5  kc ,

20 db down - 13 kc.
40 db dorvn 20 kc.
60 db dorvn ,---- --28 kc.

Power input:

For vehicular
operation:

6 volts'-  6.9 amperes, 41.4 watts.
12  vo l ts  3 .22  aurpe les ,38 .6  wat ts .
2.1 voÌts 2.óó arl lperes, 61.2 watts.

For ' f ie ld
opelat ion:

90 volts
( 2 Battery
BA_419 r 'Lr ) 2? ma (mil l iampere) .

1.5 volts
( 1 Battery
BA-405/U)  350 ma.

For f ixed instal-
la t ion :

115 volts ac,
50 or 60 cyc 455 rna, 52.4 watts.

Antenna -- Mast Sections 113-116-A (2
ea) ,  MS-117-4 ,  and MS-
118-A o l  an1 'su i tab le  ree ì
antenna.

Weight of receiver and
power supply in cabi-
ne t  { ì0 .5  lb .

Weight of accessories .-- 15.05 lb.

AGO 3134



6 .  Pockog ing  Do to
a' \\ 'hen l lackagecl for export shipment, the components of Raclio Rec-eivinr Set A\ GRR-5 are

placed i t r  r i 'a ter l l roof  conta iners and are packed in a wooden export  cr i i te .  Tr 'p i t - r r ì  p i rck i ig i lg  is
i l l t t s t l a t e d i n f i . q u r e S .  T h e s i z e , w e i g h t , a n c l v o l u m e o f t h e c r a t e a r e i n c l i c a t e r l i n t h e , t ' r  , l l . r i , i r r r . c h l r r t :

- \ - r ' l ' .  f19111s may be packageci  in a tnanner d i f ferent  f rom that  shourr ,  depending on snppl1-  cÌ1 i r .1r ,1.

l
T1-pe of i Number of I

packaging cràtes

Domestic 1
Export 1

- ; ;  
t

I  t n . ,

Heiriht
( i n . )

width
( i n . ) Volume T , , t r ' l

r l e i r h :  l l r ,

1 1 0
1 6 2

9t7 r/.

ó I

75r./+ I
19

461/+
OU

1 1 . 1
L I

Ó. The following list indicates the contents of the cartons within the crate.
attached to the crate for the exact contents.

See the packing l ist

Carton dimensions
( i n . ) Conten ts

1 0 x 6 x 4 4 a / z _ _

18 x 14 x\8Ts,- - - , - - - - -

Bae CW-206/GR conta in ing :
Electlon Tube Case
c Y - 1 0 3 1 / U R R .

Mast Sections
2 MS-116-A
1 MS-1l7_A
1 MS-118-A

Powet Cable Assemblies
cx-1358/U
cx-1359/U
cx-1360/u

Bag CW-212/U
Headset Cord CX-1334/U
Headset CW-49507-A

(Navy type)
C o v e r  C W  2 l l  ' U  c o n t a i n i n g :

Electr ical Equipment Cabinet
CY_615/URR

Radio Receiver R-174lURR
Pov,'er Supply PP-308/URR
Mounting MT-768/URR

Receiver-power supply interconnecting cable

See packing l ist for i tems in Electron Tube
Case CY- l031/URR.

Receiver and power supply are secured into
the case. Shock mounting is secured to the
case.

Shipped already connected.

7. Toble of Components

Component
Required

] 
*o'

l
Heisht Depth Ì
( i n . )  ( i n . )

Lencth
( i n . )

Volume Unit rveieht
( c u  f t )  í l b )

Electr ical Equipment
C a b i n e t  C Y - 6 1 5 / U R R .

Radio Receiver
R-17.1  /URR.

Power Supply
PP_308 lURR.

Mount ing  - \ IT  ; r lR  URR
Cover  CW-211 U
Bag CW-206.GR
Electron Tube Case

C Y - 1 0 3 1 / U R R .
Mast Section l{  S- 1 16--{
Mast Section MS-117-A

A( ìO 3134

.-
I ó  r i i  ò f b

O r i r

51/z

51iz
153/+

Y l r i

11
27
e ; i

7 %

8

121/e

12

I2

1 Q  I

147/z
1 1

t 1
r6f,

391/z

391/z

1 8 . 0

8 . 61 . 1

2t).

. l ó

q a

1
1
L
1

2
1

. 1 5



I
I  R E M O V E  T H R E E

ù  r E E  L  5  | X A | ' S

MASTER
CARTON

REMOVE WATERPROOF BAG
AND L IFT  INTERIOR PACK
F R O M  M A S T E R  C A R T O N

S n E v o v È  c R A D L E
A N D  F I L L E R S

WATERPROOF
. O À T E

lNTER/OR PACK

R E M O V E  N A I L S ,
U S I N G  N A I L  P U L L E R ,
R E M O V E  T O q  A N D  L I F T
O U T  W A T E R P R O O F
C A R T O N

UÍAUL E

USED ONLY FOR
EXPORT SHIPI4ENT

CAUTION
/LSTRUCTION BOOK LOCATED AT LOWER
FOPT/AN OF RlGHT slDE FILLER

-4  L :FT  ou r  spaRE pARTs
A N D  A C C E S S O R I E S
CARTON/?

{- INSTRUCT/ON
BOOK

F/LLER

6 ne,.,rovr
INSTRUCTION BOOK

TWO lNCH
ORANGE EAND

BAG )
T

I  nauovr

I pur-r- our
CANVAS BAG

ARTON

14 nruove rwo
J  |  t r È L  >  |  t A r S

l6 ne rvove
EQUIP [4E  N  T

CRATING

REMOVE
F I  L L E R  S

l0 nrnr ova
B A R R I E R  8 A G

1l nrrurovE
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8, Description oi Rodio Receiving Set
AN/cRR_5
( f ig.  1)

a. Radio Receiui,ng Set AN/GRR-S. This
equipment is a superheterodyne radio receiving
set designed for reception of a-m or c-w signals
l'ithin the frequency range of 1.5 mc to 18 mc.
The receiver and power supply are secured in
Electrical Equipment Cabinet CY-615/URR,
and the case is inserted into Cover CW-Zll/U.
Cover CW-211/U is secured to the cabinet with
snap fasteners ancl trvo straps which join
through the holes on the bottom skirt of the
power-sllpply panel. The front-panel control
markings have phosphorescent lettering to per-
mit operation in the dark.

Note . T}e phosphorescent lettering u' i l l  be activated
for approximately 6 hours after i t  has been exposed to
daylight for a short period of time. To activate letter-
ing, a source of l ight such as a f lashl ight, may be used.

b. Radio Receiaer R-17/+/LIRE (figs. 4 and
12). Radio Receiver R-174IURR is an eight-
tube snperheterodyne receiver designed for re-
ception of a-m or c-1\' signals within the fre-
quencl' I 'ange of 1.5 mc to 18 mc. The receiver
is securecl into Electrical Equipment Cabinet
CY-615/URR by four latches located on the
sides of the case. The four holes located on the
sides of the leceiver are nsed as finger -qrips
for removing the receir,er from the case, and/or
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for the straps of battery Bag CW-212/IJ which
may be mounted on top of the case. On top of
the upper left-hand corner of the receiver is
the antenna mounting receptacle for the mast
sections. The front panel contains all the oper-
ating controls required for operating the re-
ceiver. These controls inclucle the band srvitch,
antenna trimmer, output switch, a-f (audio-fre-
quency) and r-f (raclio-frequency) gain con-
trols, bfo (beat-frequency oscillator) control,
function switch, manual-preset-tuning control,
dial-light switch, antenna posts, headset con-
nectors, and monitoring input receptacle.

c. Po'tyer Supplll PP-305/URR (figs. 4 and
13). Power Supply PP-308/URR is desienecl
to supply d-c voltages adequate to operate Radio
Receiver R-174IURR. The power supplf  is
secured into Electrical Equipment Cabinet ('Y-
615/URR by four latches located on the sirles
of the case. The four holes locatecl on the sicles
of the power supply are usecl as fingel glilts
for removing the power suppll- fLont the case,
and the two holes on the bottom skilt at'e for
holding the straps of Cor-er '  ( ' \ \ ' -211 U. The
power supply can be oltcltiterl I 'r 'r,r.r.r it 115-volt
a-c -qource in a f ixerì  inst i i l l r r t ion. oi '  f i 'om a 6-,
72-,  or 24-volt  ( ì -c sr,r ì r 'ce in i t  vel ' r icnlar opera-
t ion, or as i ì  c()nnecl inr '  l to int  to the receiver
from 90- l i t t r ì  1. .-r-r ' , , Ì t  l r i i t ter ies. The front
paneì contains the lusLrs, s l lare fuses, the var-



ious controls for correct operation of the power
supply, and in addition, the loudspeaker for
the receiver. The various controls include the
power-selector switch, power on-off switch, and
speaker on-off switch.

d. Mi,nor Components of Radío Receiuing Set
AN/GRR-í (fiC.4). Included among the minor
components of Radio Receiving Set AN/GRR-5
are the headset, headset cord, mast sections,
and cable assemblies. See appendix II for com-
plete descriptions.

là1u,,,,
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9. Running Spores
Running spares are provided for all normally

expendable items such as tubes, pilot lamps, and
fuses. All running spares except the mast sec-
tions are stored in Electron Tube Case CY-
1031/URR. The tube case and mast sections
are stored in Bag CW-206/GR (flg. a). Fol-
lowing is a list of running spares:

o

T M  2 9 5 -

I
:l
l

2 1

I lamp, dial, 2-volt, .06-ampere, GE 49,
equal.

1 vibrator Oak No. 6556, or equal.
L vibrator Oak No. 6606, or equal.
1 fuse, l-ampere, type 3AG.
1 fuse, 3-ampere, type 3AG.
1 fuse, 4-ampere, type 3AG.
1 fuse, B-ampere, type 3AG.

or
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10. Addi t ionol  Equipment Required

o. Tht f i ' l l ( , \ \ ' i l lg po\yer sources are not sup-
pì iet l  i rs l ) r i t ' t  r r f  Rndio Receiving Set AN/GRR-5
ìrut i t re rct luirecl  for i ts instal lat ion and opera-
t io t - t :

(1) 115 r 'o l ts ac, 50 or 60 cps (cycles per
second) for fixed installation.

(2) 6-volt, 12-volt, or 24-volt d-c storage
battery for vehicular installation.

(3) Two 90-volt batteries in parallel (Ba
and bias supply) and one l.5-volt bat-
tery (filament supply) for field in-
stallation.

b .  I f  the  rad io  se t  i s  to  be  ins t t r l le t ì  in  r ,  re -
hicle,  a separate instal lat ion unit  i -s sLrppl ier l  t . r
must be requisi t ioned) for each vehicLr l iLr in-
stal lat ion, s ince such i tems as cables, junct ion
boxes, and mounting hardu'are var.v ri ' ith the
type of vehicle. The chart below indicates the
installation units which can be used rn'ith Radio
Receiving Set AN/GRR-5 for several vehicles.
The complete equipment consists of a basic unit
and an installation unit. The basic unit con-
sists of items common to practically all uses of
the radio set. The installation unit consists of
all components and accessories which are re-
quirecl to install the radio set in a speciflc
vehicle.

Radio
Receiving

Set Type of vehicle Complete equipment Basic unit

A N / G R R _ 5
AN/GRR_5
ANi  GRR_5
AN/GRR_5
AN/GRR_5

Carriage, motor mult iple, gun, l{16
Carl iage, motor, trvin, 40-r.nm gun, M1941
Carrier, personnel, half-track, l{ i lA1
Vehicle, armored, infantly, ful l  track, T18E1
Vehicle, arnored, ut i l i ty, M39

I
2S2505-5-V69 12S2505-5
2S2505-5-V97 2S2505-5
2S2505-5-V68 2S2505-5
2S2505-5,V57 2S2505-5
2S2505-5-V91 2S2505-5

Ins ta l la t ion  un i t

2S2505-5-V69 /50
2S2505-5-V97/50
2S2505-5-V68 /50
2S2505-5-V57/ 50
2S2505-5-V9 1 / 50

A C { )  3 t 3 A



CHAPTER 2

OPERATING INSTRUCTIONS

section l.  sERvlcE uPoN REcEtPT oF RADto REcEIvtNG sET AN/GRR-5

I  l .  S i t ing

a. Erternul Requirentents, The location for
radio equipment depends on the tactical situa-
tion and local conditions. Depressions, valleys,
and other lorv places generally are poor loca-
tions for radio reception because the surround-
ing terrain absorbs r-f energy. Weak or Ltn-
desirable signals may be expected if the set is
operatecl under or close to steeì bridges, Llnder-
passes, power lines" or power units. Choose,
if possible, a location on a hilltop or elevation.
Fiat ground is desirable. Normally, reception
over water is better than over. land.

b. Interíor Requiremenús. The shelter for the
equipment must meet the folìorn'ing require-
ments:

(1) Sufficient space must be available for
possible repair work.

(2) The receiver should be located near
connections for external power.

12. Uncrat ing,  Unpocking, ond Checking
New Equipment
( f ig .3 )

Nole. For used or recondit ioned equipment, refer to
paragraph 17.

a. Getteral.  When ner,v equipment is received,

select a ìocation where the equipment may be
unpacked without exposltre to the elements and
s'hich is convenÍent to the permanent or semi-
permanent installation of the equipment. The
location should be chosen so that the equipment
may be Llnpacked x'ithont damaging other
erluipments.

Cautíon: Be careful in uncrating, nnpacking,
ri nd handling the equipment; it is damagecl
' ,sily. If it becomes damaged, a complete ovel'-

ul might be required or the equipment might
rendered useless.

8

b. Step-B11-Step Instructions for flncratíng
and Unpacking.

(1) Place the packing case as near the
operating position as convenient.

(2) Unpack the equipment as shorvn in
figr,ire 3. (The crate ancl waterproof
bag are used only for export ship-
ments.)

(3) Place the equipment oÌt a u'orkbench
or near its finnl loc:rtion.

(4) Inspect the equipment for possible
damage incurred cluring shipment.

(5) Check the contents of the packing case
against the master packing slip.

Nofe.  Save the or ig inal  packing cases and
containels fo i  both expott  and domest ic ship-
r.nents. 'Iher- 

c:rn be r-tsecì again rvhen the
equipment is  r .epacked for  storage or  ship-
ment.

13. Instql lot ion of  Receiver ond Power
Supply

a. General .  The receir-er aucl  power supply
ma1' be nsecl as a fixed-fielcl instailation, as a
vehicular ir-rstalìation. or as a portable field
instal lat ion. The ladio set is shipped with tnbes,
vibrators. fltses, pilot lamp, and crystal already
installed. Remor-e the pou'er supply and re-
ceiver from Electrical Equipment Cabinet CY-
615,/URR b1- opening the eight latches at the
sides of the cabinet, sliding the two units for-
u'arcì, anrl discor-inecting the plug and recep-
t:rcle at the rear of the receiver and porver
slrppllr, respectively. Loosen the covers by re-
moving the scrern's ancl loosening the captive
screws, and check to see that all tubes and vibra-
tors are firmly seated in their proper sockets
(fies. 5 ancl 6). See that the receiver-power
supply connecting cable (fig. 9) is connected
properly to the cabinet. When the check is com-
plete, reconnect the units and replace them in
the cabinet.
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; ' .  Í - i ,  l r l  I  r tstal lat iot t .  I f  the equipment is to
be expr.,secl to the weather, keep the radio set
in ('over ('\\ '-211lU. In very hot weather, the
cover should be removed to provide proper
vent i lat ion.

c. Fired-Field lttstullatíon. If the equipment
is to be used as a fixed-field installation, remove
Cover CW-ZLI/U from the radio set, remove
Electrical Equipment Cabinet CY-615/URR
from Mounting MT-768/URR, and secure the
shock-mount assembly with the six screws, nuts,
and lockwashers provided in the spare parts
bag. Figure 7 shows the location of the mount-
ing holes. The shock-mount assembly may be
used as a template to locate holes for drill ing.

Replace Illecti' iciLl lìtlLripment Cabinet Cy -GIí /
URR.

d .  I 'e l t Ì c t r la r '  L r r t r r l l  a t íon .  In  genera l ,  the
proceciure outlinecl in c aborre will be followed
for al l  vehiculal  instrr l lat ions. For specif ic pro-
cedures, refer to the instt 'uct ions suppl ied with
the installation nnit for the particular vehicle
(par .  10b) .

14 .  lns to l lo t ion  o f  Antenno Equ ipment

All components necessarl' to install the an-
tenna for field installations are pror-icled in Bag
CW-206/GR. For vehicular instal lat ions addi-
tional equipment is supplied with the vehicular
installation unit.

o . 2 6 5  D r A ,
6  H O L E S

t
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r6t I- - î
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Fìgure7.  Rad ioRece ia ingSetANlGRR-S, loca t ionof  mount ingho les forshock-mountassembl ,u .
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Cuutiott: \\-hen unpacking, keep sand and
mucl flcim the ends of the mast sections.

a. F iald Irtstullations.
(1) Insert Mast Section MS_112_A into

internal threaded portion of Mast Sec_
tion MS-118-A, and tighten. Insert
Mast Section MS-116-A into internal
threaded portion of Mast Section MS_
117-4, and tighten. Insert Mast Sec_
tion MS-11G-A into another Mast Sec_
tion MS-116-A, and tighten. Insert
Mast Section MS-116-.4 into receiver
at the left-hand front portion of the
top of the case, and tighten in place
( f i g . 3 8 ) .

(2) If tactical operation requires the use
of a reel antenna, disregard 0(1)
above, connect the antenna leacì_in
wire to the post marked A on the
receiver panel, and connect post G to
a secl l re ground (f ig.  12).

b. Vehicu'lar Installations. Vehicular insta]_
lations require the rise of Mast Base AB-1b/GR,
supplied rvith the installation unit. The location
of the antenna mast base, in most cases, is de_
termined by the vehicle. In general, the mast
base should be placed as high as possible. After
the location of the antenna is determined and
the mounting hole is clril ied, install the mast
base (fig. 8) and antenna in accordance rvith the
instructions outlined belorn'.

( 1) Place one large rubber washer and the
Llpper insulator over the mounting
hole.

(2) Place the trvo small washers on the
stem of the mast base body.

(3) Insert the mast base bocly into the hole
in the upper insuiator.

(4) Place the other large rubber u,asher
on the lorver insulator.

(5) The ground ring strap and hose cìamp
suppiied rvith the mast base are not
required for wire lead-ins. Store these
items in Bag CW-206//GR.

(6) Insert the lower insulator into the
mounting hole from underneath.

(7) Assemble the mast base by holding
the lou'er insulator and turning the
mast base body until the mast base is
secure.

, ( ;0  313.A.

Screw together Mast Sections IIS-
116-A (2 each),  MS-112-A, ancì ) IS-
118-4, then turn the assembly inttr
the mast base.
To attach the antenna lead-in to the
mast base, tin the end of the rvire
lead-in and attach it to the bincling
post on the lower insulator. Attach
the other end of the lead-in to the nost
markerl  A on the receiver nanel.
Grouncl the post marked G.

( 8 )

(e )

M A S r  B A s E  B o D y  

-
W A S H E R S

UPPER INSULATOR

R U B B E R  W A S H E R

MOUNf ING SURFACE
I N  V E H I C L E

EOLT
LO\ r yER INSULATOR
R U B E E R  W A S H E R

SOCKET

CAP

B I N D I N G

TM 29s-8

Figure 8. Mast Base AB-1S lGR, insta,ltation. dratt,íng.

15. Connect ions ond Ini t io l  Adjustment
Set the POWER SELECTOR switch for the

desired mode of operation and make the an_
plicable connections as describecl belorv.

a.  115-Vol t  A-C Opet .at ion ( f igs.12 ancl  1B).
Connect one end of Power Cabie Assemlrlr- ( 'X_
1358iU to POIVER INPUT receptacte . I103,
and secure the connector  in  p lace.  ( 'or tnect  the
male end of the cable to a 11,j-r-olt a_c l lo\\.er
l ine.

b.  6- ,  12- ,  or  2/1- I r r i l t  f ) -C (  )1,o. ( t t i r t r t .  Connect
Power Cable Assemtr i r ' ( ' - \ -1 : , ì ; l )  U to pOWER
II{PUT receptacle J l r t : :1 .  unt l  secut 'e  the connec-
tor  in  p lace.  ( 'onneet  the other  eucl  to  the d_c
source.  This enr i  ( . r ,n ta ins 2 lugs.  Connect  the
lug on the inner  u. i re to the posi t ive (+)  ter_

t l



nrini , i  , '1 1]1.,  sr)ul 'ce, aucl  connect the lug on the
shit'ld to the ttegtrtive (-) terminal of the
s0tì  f  ce.

c. Dt'y-Battery Oyteratiott. Connect Polver
Caìr le Assembly CX-1360/U to DRY BAT-
TERY receptacle J104, and secltre the connector
in place. Connect Battery BA-405iU to the
plug on the cable nearest to the power supply
chassis, and then connect tu'o Batteries BA-
419/IJ to the outer sockets on the calcle. Secure
batteries in Bag CW-2I2,/U'

Nofc. The init ial  ad.justment belorv is not to be tnade

rvhen the eqnipment is connectecl for dry-batter:y opera'

t ion.

d. Inítiat Adiustment. Turn POWtrR ON-
OFF switch S103 to ON, and allou' 5 mintttes
for warm-up time. Slide the power supply unit
partially out of the cabinet (par. 13). Connect
a 20,000-ohms-per-volt meter to the fiIcrment
aoltage test point (J102) on the r ight s ic le of

the porn'er suppll' (fig'. 11) ancl adjust the frla-
m,ent aoltagle contt 'o l  (R116) unt i l  the meter
reads 1.4 volts dc. If the proper voltage cannot
be obtained, refer to the eqllipment performance

checklist (par. 43). Replace the pou'er sr-rpply.

e. Headset Connect Headset CW-49507-A
(Navy type) to Headset Cord CX-1334/U'

Connect cord to either PHONES receptacle on

the receiver.

f . Monitoring I'nput. If the radio set is to be

used to monitor the outpr"rt of another receiver,

to monitor the sidetone olttput of an associated

transmitter, or to sltìlply a monitoring signal

to associated equipment, the MONITORING

INPUT receptacle mllst be connected to the

associated equipment. For this ptlrpose' a nine-

coniluctor cable, terminated in a suitable plug,

is required. (Neither cable nor plug is supplied

rn'ith the radio set.) Circuit details of the con-

nections to be made are included in paragraph

68.

16. Presetting Rodio Receiver
R-174/U R.R.
( f ig .12)

Presetting the receiver consists of adjusting

ihe MANIIAL-PRESET TUNiNG mechanism

o allow instantaneous selection of any 10 de-

ì rlnted channels. A signal soltrce (loosely

1 2

coLrpie([ signal gettei'lrtor or distant transmitter)
is lecluit'etl fot' 1ti 'csetting each channel.

A ,  Prc l i i i i t i t t r ' , r  . l r l  . i  t rs t i t ten ts ,

(1) Rotate thc I IA.NUAL-PRESET TUN-
ING cont i ' r ) l  to see that al l  the num-
bered tletcttts :Lt'c sitr.tated within the
tuning: lz inlLt th ìr)-  l l iacing the at ' rou'ed
Jtole over all the tleterlts'

(2) If a detent is uol irl tl-re ttlning range'
place either hoie of the ]IANUAL-
PRESET TUNING cotrtrol  over the
detent nut, place the lockirlg ke1' 6v"*
the nut, and loosen.

(3) With the key in place on the nttt' ro-
tate the control until the cletent is
rvithin the tuning azimuth. Tighten
ancl remove the locking keY.

b. Sett íng t l te Preset Chonnels.

(1) Set the BAND S\\r, and MANUAL-
PRESET TUNiI'IG cotitrols for the
desired channel frequencY.

(2) Place the a.rrorcecl ltole over the closest
(or clesired) numbered detent by ro-
tating the I'{ANUAL-PRESET TUN-
ING control .

(3) Loosen the numbererl nut by using
the locking key assembl-v, ancl lift the
ccLllL aTnL.

(4) Lezrve the locking kelr in place anci
i :otate the I IANUAL-PRESET TUN-

ING control back to the channel fre-
quency.

(5) Push in the fine-tuning knob and make

a fine-tuning adjustment.

(6) Adjust the ANT. TRIMNIER control
for maximum signal.

(7) Rock the fine-tuning control to insure

maximLlm signa'].

(8) Tighten the numbered nut securing the

detent, push dorvn the cam arm' and

remove the locking keY.

(9) Write the band and frequency on the
detent-frequency chart located on the
front panei.

(10) Repeat the procedure for as malu/ pre-

set channels as desired.
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Figttre 9. Electron'íc Eqzr. ipment Cabinet CY-615lURR, receit:er ancl porcer supply rentot,ecl.

17. Service upon Receipt  of  Used or
Recondi t ioned Equipment

a. Follolv the instrr,rctions in paragraph 12
for uncrating, unpacking, and checking new
equipment.

Ò. Check the used or reconditioned equipment
for tags or other indications pertaining to
changes in the rviring of the equipment. If
changes in rviring have been made, note the

. \ ( ì o : 1 1 3 4

changes in th is  manual ,  p lef  e l i ib l r '  on the
schematic diagram.

c.  Check the operat i l lg  cr )nt r ( , ls  fo i '  ease of
rotat ion.  I f  lubr icr i t ion is  ler l t i i i 'er l .  r 'e fer  to
the lubr icat ion i r . rs t i 'Lr1 '1 i r r r ì i  in  c Ì ' r i rp ter  3,  sec-
t ion I I I .

d .  Pe r fo rm th r  i n . t r , i l i L t i , r n ,  connec t i on ,  and
p rese t t i t r g '  l ) ì ' ' , ( ' r ' ,  l r t t ' r -  g i ve t t  i l t  pa rag raphs  13 ,
14 ,  15 .  i r n t l  16 .

ft#
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Figure 10. RcLòlio Receioer R-174lURR, rear oblique ,uiew.
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Sect ion  l l .  CONTROLS AND INSTRUMENTS

18. Rodio Receiver R-174lURR
(figs. 10, 12, and 40)

The follorving table lists the controls of the
receiver and indicates their  funct ions:

Control l ' u  n  c t  i o n

Terminals A and G Pi 'ovicle r.neans cf connecting reel
anf ,enna.

Control

PHONES jacks
( J 2  a n d  J 3 ) .

M O N I T O R I N G  I N -
PLTT receptacle
( J 1 ) .

Receiver por,ver in-
pnt receptacle
(J4)  (on  back  o f
c h a s s i s ) .

Funct ion

P lov ide  connec t i ons  f o l  t r i , ,  l  r ,
of headsets.

Provides fol connection of rìr t ,  r , ,
ceiver r ' r ' i th associatecl tr .an.rr i ' . -
t i n g  c r  i e c e i v i n g  c q u i 1 , r 1 1 ,  1  '
( p a r .  6 8 ) .

P lov ides  connect ion  fn r .  r .ecc i r . . i . -
polver supply connccting calr le.

Antenna i trput i 'ecep-
tacle (on top left
s i d e ) .

R.F. GAIII  eontroi
( R 3 2 ) .

B A N D  S W .  ( S 1 )

ANT. TRIMMER
(C2).

Number tletents
( 0  i o  9 ) .

Fine-tuning control
(marked PULL
O U T  B E F O R E
P R E S E T  T U N -
I N G ) .

MANUAL-PRE-
S E T  T U N I N G
control ( C1A,
C1B,  C1C,  and
c 1 D ) .

B.F.O.  cont lo l  (C44)

OUTPUT switch
(  s 4 ) .

A.F. GAIN control
( R 1 e A ,  R 1 9 B ) .

PHN.-C.W.-NET-
CAL.  sw i tch  (52) .

DIAL LIGIIT switch
( s3 ) .

Antenna short ing
srvitch,

AGO 313A

Provides means of  connect ing an-
tenna mast seet ions.

Controls the scleen voltage of V1
ar-rd V4.

Se iec ts  hand in  wh ich  the  r .ece iver
is to be operated:

Posi.tíon Bantl
1. 1.5 mc to 2,7 ntc
2 . 2 . 7  m c  t o  5  m c
3. 5 mc to 9.5 mc
4. 9.5 mc to 18 mc

Peaks signal input reception.

Provide means for presett ing as
Ì11any as 10 channels.

Fine tunes the receiver to the de-
sired frequency. Pulling out of
fine-tuning control, lifting of
the cam arm, and rotation of
the  MANUAL-PRESET TUN-
ING control tunes the receiver
to any one of 10 preset channels.

Contlols operating frequency of
receiver. Rotation of dial tunes
the receiver to the desired fre-
quency. A dial lock is plovided
to prevent shifting after the
dial has been set,

ACjusts the bfo for zero-beat and
tone signal.

Connects the receiver to deiiver
either a high-level or lorv-level
audio outpul, on the HIGH or
LOW posit ion, respectively.

Adjusts the level of audio output,

Selects the type of operation,
PHN. ,  C.W. ,  NET,  o r  CAL.

A momentary contact slritch to
illuminate the dial lr'hen tuning.
It  also reduces the polver output
of the receiver n'hen operating
u,i th OUTPUT srvitch 54 in the
HIGH posit ion.

Plovides means of short ing out
antenna 'nvhen checking cal ibra-
t ion of the receiver.

P O W E R  S E L E C T O R
s$ ' i t ch  (S101) .

POWER switch
( s 1 0 3 )

SPEAKER swi tch
( s 1 0 2 ) .

Filament voltage test
po in t  (J102)  (on
right side of
chass is ) .

Fi lament voltage con-
t ro l  (R116)  (on
right side of chas-
s i s ) .

P O W E R  I N P U T
receptac le  (J103) .

DRY BATTERY
receptac le  (J104) .

OPERATING
F U S E S  1 1 0 V ,  1 4 . _
24V.  34 . -12 \ r .  J - \ . -
6 V . 8 A .

S P A R E  F U S I J S
lec ept zrc I  e.

Selects type of operation for
porver supply. This switch may
be in any posit ion for 115-volt
a-c operation except lvhen the
receiver is operated with a
transmitter. The svgitch must
then be in either the 6V or
DRY BAT. posit ion.

Turns power supply on or off .

Switches the loudspeakel in or
out of receiver output circr-rit.

Provides nreans for rneasuling
f i lanren t  vo l tage fo r  tecc iver ' .

Controls f i lanrent  vol tac"e for
tubes in receiver.

Power input  cor. rnectol  fot '  115-
vo l t  a - c ,  6 - ,  l 2 - .  o l  j l - vo l t  c l - c
operat ion.

Po r r -e i '  i n l r L r t  conn i . c t o r  f o l  d l y -
ba t t e r ' 1 '  ope la t i o r . r .

I ' u se  1 r i , $  t . t  : . t pD l v  f o t '  d i f f e r . en t

l ) r ) \ \ ' ( . l  i Ì ì l r L t t  Vo l t ages .

I ì r t a i n - .  spa le  f uses .

19. Power Supply PP-308/URR
( f igs. 11 and 13)

The following table lists the controls of the
power supply and indicates their functions:

Control Funct ion
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DETENT-
FREQUENCY
CHART

F I N E  T U N I N G  K N O B M A N U A L -  P R E S E T
T U N I N G  K N O B

I {UMBERED DETENTS
C A N 4  A R M

LOCKING KEY ASSEMBLY

Figure 12. Radio Receiter R-l74lLiRR, f rotzt panel

TM 295-5

TM 295-6
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Figttre 73. Porcer SuppIA PP-308IURR, f ront panel.



sect ion l l l .  OPERAT|oN UNDER usuAL coNDtr toNs
Cuutíon: Reception on the loudspeaker of

early models of the receiving set has a tendency
to become distorted after short periods of opera-
tion, because of air pressure u,hich builds un
within the por.ver supply and has no ouflet. Tà
prevent this condition, loosen the cap of the
SPARE FUSES compartment before operating
the set. A hole has been clril led in the reàr of the
SPARE FUSES compartment to allow reduc_
tion of air pressure. All units which incor_
porate this expedient have a caution notice
affixed to the lower flange of the receiver front
panel.

20. Prelirminory Control Setting
Before starting the equipment (and during

shut-down periods) set the front panel controls
as fol lows:

Control P0sition

P O W E R  S E L E C T O R
srvitch.

POWER sri ' i tch
SPEAKER switch

OUTPUT switch

A.F. GAIN control
R.F. GAIN control

6V,  12V,  24Y,  o r  DRy BAT.

i  oFF.
]ON.  

(OFF,  i f  headset  i s  used
arone ) .

HIGH (LOW rvhen dry batteries
are  used) .

Halfrvay clockr,vise.
Halfrvay clockwise.

NOTES
1. For 115-volt a-c operation, the pOWER SELEC_

TOR switch may be in any posit ion except when the
receiver is used with a tr,ansmitter, The srvitch must
then be in either the 6V or DRy BAT. posit ion.

2. Although the OUTpUT srvitch normally is set
at LOW, n'hen porver source is dry batteries, i t  may be
set at HIGH for emergency. The normal LOW sett inE
conserves the batteries.

21, Recept ion of  Moduloted Signols
With the equipment connected properly for

the avai lable power source (par.  15),  and con_
trols set as directed in paragraph 20, operate
the equipment in the follor,ving manner.

a. Turn the POWER switch to ON.
ó. If the equipment has not been used for

r Ìr€ w€€k or longer, connect a 20,000_ohm_per_
,, 'o i t  meter to J102 on the power suppl;r  ( f ig.  11),

' . , ( . ) ; 1 3 4

and ad jus t  R116 io r  a  le i r r l i t rg  o f  L4  vo l ts  (oar .
I 'd ) .

c.  Set the BAND S\\- .  su, i tch (S1) to the
band u'hich inclucles the rÌesii.etl freqr,rency.

d. Turn PHt{.-C.W.-NtrT_[ 'AL. srvi tch 52 to
PHN.

e. Tune the receiver to the clesirerl fr-ec1nenc1..
Depress the DIAL LIGHT srvitch l.hile tuning,
only if the receiver is being operatecl in itn area
that is poorly lit.

(1) I f  the desired frequency has not been
preset, tune to the signal by rotating
the outer ring of the MANUAL_PRE_
SET TUNING control .

(2) If the desirecl frequency has been pre_
set, pull out the fine_tuning control,
lift the cam arm, and rotate the
MANUAL-PRESET TUNING CON-
TROL until the at.rouecl hole is over
the desired numbered detent.

l. Adjust the ANT. TRIMNIER controt for
maximum output signal.

s.  Adjust the R.F. GAII I  and A.F. GAIN
controls to the desired level.

22. Code ReceptÍon
With the equipment connected properly for

the avai lable power source (par.  1b),  and con_
trols set as directed in paragraph 20, operate
the equipment in the follou'ing manner.

a. Turn the POIVER switch to ON.
b. If the equipment has not been used for a

week or longer, connect a 20,000 ohms per_r,olt
meter to J102 on the power supply ( f ig.  11),
and adjust R116 for a reading ctf.I.4 volts (urr.
15c1) .

c. Set PHN.-C.\,V.-NIIT-CAL. switch to C.W.
d. Set the BAND SW. srvi tch (S1) to the

ltand that includes the desired frequencl,-.
e.  Tune in a coded signal and acl just the

B.F.O. control to obtain the r:lesilecl pitch of
the beat note. The desired tone mar- lte oìt_
tained by sett ing the B.F.O. ccrntrol  to ei ther
side of zero beat. Depress the DIAL LiCìHT
switch for il lumination, if necessiri.r-.

(1) I f  the desirecl  f requencl.  has not been
preset,  tnne to the signir l  b1, rotat ing

t 7



: i r r .  , ,uter r ing of the MANUAL-PRE-
SF-T TU\ING control .

(2) i f  the clesired frequency has been pre-
set. pttlÌ out the fine-tuning control,
lift the cam arm, and rotate the MAN-
UAL-PRESET TUNING CONTROL
r"rntil the arro'Ltted hole is over the de-
sired numbered detent.

i. Adjust the ANT. TRIMMER for maximum
output signal.

g. Keep the R.F. GAIN control low for strong
signals to prevent overloading; the volume can
be regulated by the R.F. GAIN control.

23. Net Operotion

o. Repeat the procedure outlined in para-
graph 2l or 22, using the frequency of the net
control station.

b. Set a numbered detent (if available and
not already set) to this frequency channel.

c. Set the PHN.-C.W.-NET-CAL. switch to
the NET position.

d. Without disturbing the receiver, tune the
ercí,ter of the local transmitter to the net-con-
trol-station frequency by tuning (the exciter)
for a zero-beat indication on the receiver.

e. Set the PH\-.-C.\\r.-NET-CAL. switch to
the PHN. or C.\\'. qrosition, as required.

l. Complete the tuning of the transmitter.

24. Callbrotion

To calibrate the receivef. Ìrerform the follow-
ing steps :

o. Turn the PO\trrER su'itch to ON.

b. Adjust the filament voltage (par. 15ci).

c.  Turn PHN.-C.W.-NET-CAL. to CAL.

d. Short the antenna with the shorting srvitch
and check the calibration of the I'IANUAL-
PRESET TUNING control over the complete
range of tuning for all four bands. A beat note
should be heard at every integral multiple of
200 kc. If necessary, tune ANT. TRIMMER
control for maximum beat signal. When the
beat note does not occur at integral multiples
of 200 kc, it is necessary to realine the receiver.

25. Stopping Procedure

a. Turn the POWER switch to OFF.

b. Turn the MANUAL-PRESET TUNING
control to the l-f (low-frequency) end of the
tuning range of any band. This protects tuning-
capacitor plates.

Sect ion lV.  OPERATION IJNDER UNUSUAL CONDITIONS

Note. Radio Receiving Set AN/GRR-5 is rvaterploof

and should be kept in its cabinet at all tiines except for

maintenance purposes. Tighten cap of SPARE FUSES

compartment "vhen set is not in use.

26. Generol

The operation of Radio Receiving Set AN/
GRR-5 may be difficult in regions of extreme
cold, heat, humidity, sand, mud' snow' etc. In

lrirragraphs 27, 28, and 29, instructions are
given on procedures for minimizing the effect
of these unusual operating conditions.

27. Operotion in Arctic Climotes

Subzelo temperatures and climatic conditions
..,,ciAte(l rvith cold 'lveather may affect the effi-
'.-,1i ,1rei'ation of the equipment. Instructions

ì lrlecaLrtious for operation under such ad-
.  r ' - , .  r r ìn ( l i t io t ts  fo l low:

o. Handle the equipment carefully.

b. Keep the equipment warm and dry. If the
set is not in a heated inclosure, construct an
insulated box for the set. Keep the filaments of
the vacuum tubes lighted constantly, unless
this overtaxes the power suPPlY.

c. Wear a knitted woolen cap over the ear-
phones when operating in the open air with
headsets that do not have rubber earpieces.
Frequently, when headsets without rubber ear-
pieces are worn, the edges of the ears may

freeze without the operator being conscious of

this condition. Never flex rubber earcaps' since
this action may render them useless. If water
gets into the receivers, or if moisture condenses

within them, it may freeze and impede the

actuation of the diaphragm. When this hap-
pens, remove the bakelite cap and remove the

ice and moisture.

AGO B13A



r1. \\ 'hen equipment rvhich has been exposed
to 111" e,, l t l  is brought into a warm room, i t
rr' i l l sn'eat ancl rvill continue to do so until it
reaches loom temperature. When the equip-
ment has reached room temperatrtre, dry it
thoroughll'. This condition also arises when
equipment warms up during the day after ex-
posure during a cold night.

e. Use any improvised means to protect dry
l.ratteries, since they ll ' i l l fail if not protected
against the cold. Preheat the batteries. To
prevent heat loss, place them in bags lined r,vith
kapok, spun-glass fiber materials, animal skins,
or' \\'oolen clothing.

28. Operot ion in Tropicol  Cl imqtes
When operated in tropical climates, radio

equipment may be installed in tents, huts, or,
u'hen necessar5', in under.qround dugoi"rts. When
equipment is installed belor,v ground and u'hen
it is set up in swampy areas, moisture condi-
tions are more acute than normal in the tropics.
Yentilation usually is ver-v poor, and the high
relative humidity causes condensation of mois-
tnre on the equipment rvhenever the tempera-
tr-rre of the equipment becomes lorver than the
ambient air. To minimize this condition, place
lighted electric bulbs under the equipment.

29. Operotion in Desert Clirnotes
a. Conditions similar to those encounterecl in

tropical climates often prevail in desert areas.
Use the same measures to insure proper opera-
tion of the equipment.

ó. The main problem r,vhich arises with
equipment operation in desert areas is the large
amount of sand or dirt and dust which enters
the moving parts of radio equipment. The ideal
preventive is to house the equipment in a dust-
proof shelter.  Since such a bui lding is seldom
available trncl u'oulcl require air conditioning,
the next best precaut ion is to make the bui lding
Ín rvhich the eqLripment is locatecl  as clustproof
as possible l - i th avai l : rble mater ials.  Hang rvet
sacking over the u'inclorvs ancl cloors, cover the
inside walls rvith heavy paper', and secnre the
side rn'aÌIs of tents u'ith sand to preverrt their
flapping in the r,vinci.

c. Never tie porver cords, signal cords, or
other lvire connections to the outside or inside
of the tent. Desert areas are subject to sudden
rvinC squalls r,vhich may jerk the connections
loose or break the l ines.

d. Take care to keep the equipment as free
from dust as possible. N{ake frequent preven-
t ive maintenance checks (ch. 3).  Pay part icular
attention to the lubricants.
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CHAPTER 3

ORGANIZATIONAL MAINTENANCE INSTRUCTIONIS

30. Tools ond Moter io l  Used with Rodio
Receiving Set AN/GR.R-5

Tools and materials used with the radio set
are listed in a and b below.

a. Tools.
Pliers TL-13, side cutting, 6"
Pliers TL-103, diagonal cutting, 5'r
Plier::1,-126, long chain nose, 6"

Sect ion l .  ORGANIZATIONAL TOOLS

Screrv driver, 2l//2" blade
Scren'dr iver,  5" blade
lVrench set, midget

b. Matet"ials.
Cheesecloth, bieached, lint-free
Paper, sancl. fl int No. 000
Solvent, dry-cleaninc (SD) (Fed. spec. No.

P-S-661a)

Til*C F-! ru STHetùFiT[i{AR

m"-- JAN* I  Là

.Jf"w*lh5

T^ú

TUSr
FULLf;A

nfttsT*L
wflf;FrclJ

ffiB
€ gffi

SrRswnntvan
î rd  a .33  - r5

Figure 14. Radio Receiuing Set AN IGRR-S, tools sttpplíecl.
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31. Speciol  Tools Suppl ied wirh Rodio
Receiv ing Set AN/GRR.-5

All the tools supplied r,vith the radio set are
located on the top cover of the receiver (fig. 14)
except the locking ltey assembly which is se_
cured on the front panel. In order to have
access to the tools on the cover of the receiver,
remove the receiver chassis (par.  1S).  The use
of the special tools supplied is clescribecl belorv.

a, Tuite Puller. When it is necessary to re_
move a tnbe, remove the tube puiler from the
cover. Place the tube puller over the tube to
be removecl. Press tool cìorvn firml-r, over the
tube until the rvire mesh locks oir thà envelope.
Pull tube and tool uprvard rvhile rvobblin.e ihe
tribe around in the socket. After the tr,rbe has
been removed from the chassis, remove the
tube frcm the tool by pushing the tube tor.varcl
the handle ( f ig.  15).

b, I l i ' is tr , l  I I - , ,  , i t . l i .  The Bristol  wrench is
used to loosen ot tiglìten the setscrews on the
fine tuning knob ancl the gears on the band
switch and associatecl mechani,qms. It also may
be used for the setscreu-s on the ANT. TRIM_
MER OUTPUT, anct I IA\UAL_PRESET
TUt{ING controls.

c. Wrench, Double He:ra91rtrtcrl. The clouble
hexagonal u'rench is used for lockin.s the ad_
. ' iustable slugs on the r- f .  i - f  ( intelme;l i i r le_j . l .e_
quency), bfo, and crystaì-calibrator. trans_
formers and the r-f and oscillator trimmers.

d. Screu Driuer. The screw driver is usecl
in conjunction u'ith the double hexagonal
wrench for adjusting the trimmer capacitors
and the acljustal;le transformers. The screw
driver ma1' be inserted through the hollor.v shaft
of the double hexagonal wrench.

e. Tube-Pin. Stt.aiglttener. The tube_pin
straightener cannot be removed from the cover.

T r ú  2 9 5 - t 6
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\\-hen a tube is to be inserted into the receiver,
either after maintenance or for replacement
purposes, the tube first should be inserted into
the pin straightener to aline the pins properly.

f . Locking Key Assembly. The locking key
assembly, located on the front panel of the re-

Sect ion l l .  PREVENTIVE

32. Def in i t ion of  Prevent ive Mointenonce
Preventive maintenance is work performed

on equipment (usually when the equipment is
not in use) to keep it in good rvorking order
so that breakdowns and needless interruptions
in service will be kept to a minimum. Preven-
tive maintenance differs from trouble shooting
and repair, since its object is to prevent cer-
tain troubles from occurring. Refer to AR-
750-5.

33. Generol  Prevent ive Mointensnce
Techniques

o. Use No. 0000 sandpaper to remove cor-
rosion.

ó. Use a clean, dry, lint-free cloth or a dry
brush for cleaning.

(1) If necessary, except for electrical con-
tacts, moisten the cloth or brush with
solvent (SD) ; then wipe the parts dry
with a cloth.

(2) Clean electrical contacts with a cioth
moistened with carbon tetrachloride;
then wipe them drY with a drY cloth.

Cautíon: RePeated contact of car-
bon tetrachloride with the skin or pro-
longed breathing of fumes is danger-
ous. Make sure adequate ventilation
is provided.

c. If available, dry compressed air may be
used at a line pressure not exceeding 60 pounds
per square inch to remove dust from inaccessible
places; be careful, however, or mechanical dam-
age from the air blast maY result.

d. For further information on preventive
maintenance techniques, refer to TB SIG 178.

34. Use of Preventive Mointenonce
Forms

a. The information in paragraph 35 is pre-

sented as a guide to the individual making an

2 2

ceiyer, is used to lock the preset channel de-
tents.  I t  also mav be used to turn the OUTPUT
and POWER SELECTOR srvi tches, and to re-
move the scre\\' ri 'hich holds the spare fuses in
place.

MAI NTENANCE SERVICES

inspection of equipment in accorcìance rvith in-
structions on DA AGO Forms 11-238 and 11-
239. The decision as to which items on the form
are applicable to this equipment is a tactical
decision to be made in the case of first echelon
maintenance by the commttnications offìcer,/
chief or his designated representative, ancl in
the case of second and third echelon mainte-
nance, by the individual making this inspection.
Instructions for the use of each form appear
on the reverse side of the form.

b. The first two columns in the chart in para-
graph 35 serve as a cross reference betrveen
the item numbers of DA AGO Forms 11-238
and 11-239 and the preventive maintenance
information in this manual.

35. Performing Preventive Mointenonce

The following preventive maintenance opera-
tions should be pelformecl b1' organizational
personnel at the intervals inclicated, unless these
intervals are reduced by the ìocal commander.

Caution: Do not tighten screws, bolts, and
nuts carelessly. Fittings tightened beyond nor-
mal pressures for r,vhich they are designed will
be damaged or broken.

Prevent ive maintenance operat ions

DAILY
Check for completeness and general

condition of equiPment, The com-
ponents are l isted in ParagraPh 7
and i l lustrated in f igure 4.

Check suitability of location and in-
stallation f or not'r.ua1 operation.

Clean dirt  and nroistule from antenna,
headsets, connectoi ' 'q, jacks, plugs,

carrf ing bags, and component Pan-
els.

DA AGO DA ACO
Form Form
11-238 11-239

item No. 
I 

item No.

A C O  3 1 3 4



DA AGO
Form
1 1  2 3 8

item No.

,

10

11

12

13

1 A

16

DA AGO
Form

1 1-239
item No.

DA AGO
Form
1 1-238

item No.
Prevent ive maintenance opetat ions

6

DAILY-continued
T n < n o n i  t h a  c a o f ì n o  ^ +  Ì ó - , {I  Inspeet the seating of readi ly acces-

I sible pfuck-out i tems: tubes. crys-
tals, lamps, fuses, and vibrators.

Inspect controls for binding, scraping,
excessive looseness, lvorn or chipped
gears, misal inement, posit ive action.

Check for normal operation (par. 43)..WEEKLY

Cautíon: Disconnect all power be-
fore performing the following opera-
t ions. Upon completion, reconnect
power and check for satisfactory oper-
at ion.
Clean and tighten exterior of compo-

nents and case, mounting, antenna
posts, and connectors.

fnspect case, front panels, mounting,
antenna terminals, and exposed met-
al surfaces for rust, corrosion, and
moisture.

Inspect cords, cables, wires, and shock
mount for cuts, breaks, fraying, de-
teriorat ion, kinks, and strain.

Inspect mast sections and antenna for
eccentr ici t ies, corrosion, loose f i t ,
and damaged insulators and reflec-
tors.

Inspect al l  canvas i tems ancl technical
manuals for tears, mildelr,, or fray-
inE.

Inspect for looseness of accessible
items; switches, knobs, jacks, con-
nectors, electrical transformers, re-
lay, capacitors, and pi lot l ight as-
sembly.

Inspect storage batteries for dirt, loose
terminals, electrolyte level and spe.
cific gravity, and damaged cases.

Clean dial window.
Inspect shelters and covers for ade-

quacy of weatherproofing,

10
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MONTHLY
Inspect electron tubes for loose enve-

lopes, cracked sockets, and insuffi-
cient socket spring tension; clean
dust and dirt  careful ly; check emis-
sion of tubes.

Sect ion |  |  l .

36. Lubr icqt ion lnstruct ions

Cautíon: Do not allorv lubricating oil to con-
'rrct material such as rubber, paint, and certain

' r.ìo 3t3A
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P r e r  c n t i ! e  m a i n t e n a n c e  o p e r a t i o n S

MONTHLY-cont ìnued
Inser t  f i xed  capec i to r .s  fo r  leaks ,

bu lges ,  anr l  r l i sco lo r .a t ion .

Inspect rela;z for loose mountings,
burned, pit ted, or corroded contacts;
misal inement of contacts and
spr ing ;  insu f i ì c ien t  spr ing  tens ion ;
binding of plungers and hinge parts.

Inspect variable capacitors for dirt ,
moisture, and loose mountings.

Inspect resistors, bushings, and insu-
lators for cracks, chippings, bl ister-
ing, discolorat ion and moisture.

Inspect terminals of large f ixed capac-
itors and resistors for corrosion,
dirt ,  and loose contacts.

Clean and tighten switches, terminal
blocks, relay case, and interior of
chassis not readi ly accessible.

Inspect terminal blocks for loose con-
nections, cracks, and breaks.

Lubricate equipment in accordance
with appl icable Department of the
Army lubrication order.

Clean and t ighten connections and
mountings for transformers, chokes,
potentiometers, and rheostats.

Inspect transformers, chokes, ancl po-
tentiometers for overheating and oil
leakage.

Before shipping or storing, remove
batteries.

Inspect batteries for shorts and dead
cel1s.

Inspect for leaky waterproof gaskets
and worn or loose parts.

Check adequacy of moistureproof and
fungiproof treatment.

I f  deficiencies noted are not corrected
during inspection, indicate what ac-
t ion was taken for correction.

LU BRICATION

plastics on which the lubricant ma1- have a
solvent effect.

a,. Approximately once a month clean exDosed
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i,earing surfaces of srvitch detents, band-su'itch
nrechanisms. ancl fasteners, and sparingly apply
oil, lubricating, preservative, special (PL-Spe-
cial). Remove excess oil to prevent possible mal-
functioning of other parts, especially srvitch
contacts.

b. Approximately once every 6 months, lu-
bricate the tuning drive gears. Expose the
gears by removing the receiver from the cabinet
and the top cover from the receiver, and r,vhere
possible, wipe the gears clean r,vith a lint-free
cloth moistened u'ith solvent (SD) ; then u'ipe
u'ith a dry cloth. Lubricate by appli' ing Grease
MIL-G-3278 to the gear teeth, and turn the
gear assembly to spread a light coating of
grease evenly on all gear teeth. lVipe au'a-v
excess grease from face of gears.

Nole. I f  grease is removed from the tt 'o setsclervs
located on the dial-gear hub of tl-re geal assembly, it
shor-rld be replaced.

ú. Grease MIL-G-3278 contains a rust and
corrosion inhibitor. It may be used in regious

u-hich huve tempet'atllt 'es ranging from -70u
t r  to  -160 F .

3 7 .  L u b r i c o t i o n  U n d e r  U n u s u o l
C o n d i t i o n s

u. Arct ic f l r  qi , , , ,s.  I -ul . r l icants rvhich are
satisfactory at morlelate tenrpei'atures stiffen
and so l id i fy  a t  subzer r )  ten l l re l i r t t ì i ' es ;as  a  re -
sult, moving palts bincl ol become inoperative.
When preparing the ecluipnrent î,,r krrv-tem-
perature operation, see that lulrlicant-s used
for moderate temperatures are tholoughll' re-
moved. Even small amoLrnts of such lribi' ictrnts,
if allorved to remain, maf impair the opelation
of moving parts. Be sure to use Grease IIIL-
G-3278 as specified.

b. Tt 'opical  or Desert  Reyytons. High tem-
peratnres and moisture caused by rain, conclen-
sation, etc., may cause lllbricants lvhich are
normally satisfactory bo florv from moving parts
ancl other surfaces. Inspect the equipment cìaily
ancl lubricate it as reouired : use Grease I'IIL-
( ]-3278.

Sect ion  lV .  WEATHERPROOFING

38.  Weqtherproof ing

a. Gettersl. Signal Corps eqlripment, $'herÌ
operated Lrnder severe climatic conditions such
as prevail in tropical, ai:ctic, and clesert regions,
requires special treatment ancl maintenance.
Fungus grou'th, insects, dttst, corrosion, salt
spray, excessive moisture, and extreme tem-
peratnres are harmful to most materials.

b. Tropicctl X'Iaintenance. A special mois-
tureproofing ancl fungiproofing treatment has
been clevised u'hich, if properll ' appliecl, pro-
vides a reasonable tlegree of protection. This
treatment is explained in TB SIG 13 and TB
SIG 72. The equipment is given the moisture-
proofing and fungiproofing treatment at the
factory and it is only necessary to use this
treatment rvhen parts are replaced or repaired.

c. Deset't X[aintenunce. Special precautions
necessary to prevent equipment failure in areas
.ubject to extremely higih temperatures, low
:rLrmiclity, and excessive sand and clust are ex-
, l : r inecl  in TB SIG 75.

rI . \f/inter Maintenattce. Special precautions

24

necessary to prevent poor performance or total
operational failure of equipment in extremely
lou' temperatures are explained in TB SIG 66
:rnd TB SIG 219.

39 .  Rurs tp roo f ing  ond Po in f ing

a. When the finish on the case has been badly
scarred or damaged, rlìst and corrosion can be
prevented by touching up bared surfaces. Use
No. 00 or No. 000 sanclpaper to clean the snrface
clorvn to the bare metal; obtain a bright smooth
finish.

Cuutíon: Do not use steel u,ool. Minute par-
ticles frequentl;r enter the case and cause harm-
ful internal shorting or grounding of circuits.

b. When a touch-up job is necessarl', apply
paint ivith a small brush. Remove rnst from
the case by cleaning corrocled metal u'ith solvent
(SD). In severe cases i t  mav be necessary to
nse solvent (SD) to soften the rust and to use
sandpaper to complete the preparation for
painting. Paint used u'il l be anthorized and con-
sistent with existing regnlations.
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SCCt |ON V.  TROUBLE SHOOTING AT ORGANIZATIONAL MAINTENANCE
LEVEL

O

40. Scope

a. The trouble shooting and repair r.vork that
can be performecl at the organizational mainte_
nance level is necessarily limited in scope by
the tools, test equipmeut, and replaceable parts
issued, ancl by the existing tactical situation.
Accordingly, trouble shooting is based on the
performance of the equipment and the use of
the senses in determining such troubles as
burned-out tubes, damaged insulators, etc.

ó. The paragraphs which follow in this sec-
tion help in determining which of the compo_
nents is at fault and in localizing the fault in
that component to the defective item, such as a
tube or fuse.

41. VÍsuol  Inspect ion

o. Failure of this equipment to operate prop_
erly will usually be caused by one or more of
the fol lou' ins faul ts:

( 1) Improperly connecterl or brokerr rlower

( 2 )

( 3 )

( 4 )

( 5 )

( 6 )

( 7 )

( 8 )

(e )
( 1 0 )

corcls or pìugs.

Improperll ' connected headphones.
Burned-out fuses.

Defective tubes.

Relay contacts burned or pitted be-
cause of overloads.

Inactive (dirty or cracked) crystal.
Defective sr,vitches.

Defective vibrators.

Defective gear or tuning mechanism.
Dirty or bent plates of variable capac-
i tor.

ó. When failnre is encoutrterecl ancl the cause
is not immediately apparent, check as many of
the above iterns as is practicable before srarr-
ing a detailed examination of the radio set. If
possible, obtain information from the operator
of the equipment regarding perfor.mance at the
iime trouble occurred.

. {GO 3134

c. Visual lv inspect the antenna for obvious
abnormalities.

42. Trouble Shoot ing by Using Equip-
ment Performonce Checkl ist

a. General. The equipment perfolntance
checklist (par. 43) r,vill help the oper.ator to
locate trouble in the equipment. The list gives
the item to be checked, the conclition-q unrler
which the item is checkecì, the normal inclic:r-
tions and tolerances of correct operation, ancl
the corrective measures the operator can take.
To use this líst, f ollotu tlte items in nutnerícal
Sequence,

b. Actiotz ot. Condition. For some items, the
information given in the action or conclition
column consists of specific control settings with
which the item is to be checked. For other
items, it represents an action that must be taken
to check the normal indication given in the
normal indications column.

c. l,trorntal Inclícatíons. The normal inclica-
tions listed include the visible and auclible signs
that the operator should perceive rvhen he
checks the items. If the inclications are not
normal, the operator shor"rld apply the recom_
mencled corrective measures.

cl. Correctire XIt,astu.es. The corrective meas-
ures listed are those that the operator can make
without turning in the eqr:ipment for repairs.
A reference in the table to chapter b indicates
that the trouble cannot be correctecl during
operation and that trouble shooting b1, an ex_
perienced repairman is necessarl,. If i lre re-
ceiver is completely inoperatil 'e or if the r.ectim-
mended corrective measrtres rlo not lielrl re-
sul ts,  t rouble shoot ing is necess: ir '1 ' .  l l r iu,er-er,
i f  the tact ical  s i tuat ion rc,r iui les thir t  c, tnurLrni-
cat ion be maintainerl .  lut t l  i t '  t  he sct is not
completely inoperat i r-e.  t1Ìr ,  r ,pet ' i t1 r) t '  nìLlst  main-
tain the set in operat i rrn trs l rng rr ,{  i t  is t tossibje
to do so.
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43.  Equipment  Per formonce Checkl is t

l r * ^ lr  No.
Action or
condition

N " r n r a Ì
i n c l i c  a t i 0 n

Correct iye
measufes

Y

Antenna.

Headset CW-49507-
A  ( N a v y  t y p e ) .

PHN.-C. W.-NET-
CAL. fr-rnct ion
sl'itch.

A.F. GAIN control,

OUTPUT HIGH-
LOW svr.'itch.

R.F. GAIN controi.

POWER ON-OFF
s."vitch.

SPEAKER ON-OFF
srvitch.

P O W E R  S E L E C T O R
6V_12V-24V-DRY
BAT. switch.

Power Cable Assem-
bly CX-1358/U,
CX-1359/U,  or
cx-1360/u.

Mast Sections MS-116-.4,
(2 ea\ ,  MS-117-A, and
MS-118-A connected
to antenna input, or
reel antenna connectecl
to tenninal A on front
panel. G terminal con-
nected to a secure
ground,

Headset plugged into
Headset Cord CX-
13341U g'hich is con-
nec ted  to  PHONES
jack.

Set to PI{N. posit ion.

Set to maxir,num clock-
rvise posit ion.

Set to HIGH posit ion
(LO\V rvhen dr,y bat-
tel ies ale usetl  )  .

Set to maximum clock-
r.vise posit ion.

Set to OFF posit ion.

Set to ON posit ion.

Set to 6V, l2Y ,24Y, ot
DRY BAT. posit ion de-
pending on voltage
source. For 115-volt
a-c operation. set
su' i tch to 6V or DRY
BAT. posit ion. ( See
p a r ,  2 0 ) .

Connected to POWER
INPI -T  o I  DRY BAT-
TERY receptacle.
Other end connected to
powel soufce.

Fasten securely. Connect
according to instr 'uc-
t ions given in para-
graph 15.

T

1 1

t2

POWER ON-OFF
slvitch.

Filanlent voltage con-
trol.

DIAL LIGHT srvitch.

Set to ON posit ion.

A 20,00O-ohm-per-volt
rnetel connected to
J102 and chassis.

Depress.

After short warm-up
period, rushing noise is
heard in speaker and
headset,

Voltage should be 1.4
volts dc"

Check proper fuse and
tubes. Refel to chap-
ter 5.

Adj ust fi lament-voltage
contlol.  Check vibra-
tor El 0:l :rnd po'il'er-
suppl1'tubes. Refer to
chapter '  5 .

Chech l ight, and switch
S3. Re-tel to chapter 5.

26
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t r " - li';. I Item
Action or
condition

I
I  N o r n r a  i

I  i n i l i c a t i o n .
Corrective
measures

t o

l o

U

74

1 n

18

BAND SW.,  PHN.-
C.W.-NET-CAL.
srvitch, and MAN-
UAL PRESET
TUNING control.

ANT. TRIMMER.

R.F.  GAIN and A.F .
GAIN controls.

OUTPUT HIGH-
LOW su' i tch.

MANUAL-PRESET
TUNING control.

BAND SW.

PHN.-C.W,-NET-
CAL. srvitch.

B.F .O.  cont lo l .

PHN. ,C.W.-NET-
CAL. switch.

i
i  Set BAND SVy' io posi- Signai heard every 200

kc on al l  bands.

Signal strength varie-q as
ANT.  TRIMMER is
adj u sted.

Signal strength de-
creases.

Stre'ngth of output sig-
nal decreases.

Signals appear at re-
spective test freqnen-
c ie  s .

Same as norr-nal indica-
t ions in steps 14 and
t7 .

Tone signal shoLrld be
heard.

Tone signal varies in
pitch.

Signals heard every 200
kc on al l  bands. I f  nec-
essary tr,rne ANT.
TRIMI\,IER contlol for
maximLrm beat signal.

I f  sìenals are u'eak or
rtot olrf  nins6l, ghssl l
tu ì ,1 ' '  i l t  thc  I 'ece iver
ln r l  pou 'e l  supp ly .

Inspec t  A \T .  TRI l I -
MER fo t '  be i t t  p lz r îes .
Refe l  to  cha l r te l  i .

Checl< tubes. Re'for. to
chapter '  5.

Refer to chapter 5.

Refer to chaptei.  5.

Refer  to  chapter '5 .

Rotate B.F.O. contlol.
Check V7. Refer to
chapter  5 .

Refer to chapter 5.

Check V5. Checì< clys-
tal.  Refel to chzrpter 5.

t ion 1 and PHN.-C,W.-
NET-CAL. srvitch to
CAL. Rotate MAN-
UAL-PRESET TUN-
ING control over en-
t ire band.

Adjnst for maximurn sig-
nal strength.

Turn counterclockrvise,

Set to LOW posit ion.

Tune across the entire
band as test signals
are applied.

Checl< each band. LIse the
procednle in steps 14
and 17 .

Rotate to C.W, posit ion"
Provide a C-W test
s igna l .

Rotate B.F.O. tr immer.

Set  to  CAL.  pos i t ion .  Ro-
ta te  MANUAL-PRE-
SET TUNING cont ro l .

M

1 9

20

21

22S
T
o
P

PO\YER ON-OFF
sn i tch.

Turn to OFF posit ion. No signals are heard. ] Clteck ss. i tcl .r  S10:1. Refer
: to chapter 5.

I
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CHAPTER 4

THEORY

Sect ion l .  POWER SUPPLY PP-30S/URR

44. Block Diogrom
( f ig.  16)

a. Operating voltage for the receiver is ob-
tained from Power Supply PP-308/URR. This
unit operates from a standard 115-volt 60-cycle
line; a 6-, \2-, or 24-vo1t, d-c vehicular storage
battery i or a 90-volt and 1.5-volt dry-battery
source. Output voltages are 90 volts dc -+3

volts, 1.4 volts dc, and-4.2 volts dc.

b. For 115-volt a-c operation, the line volt-
age is stepped down by a transformer and the
lower voltage is supplied to rectifler CR101 (fig.
18). The rectified voltage energizes relay K101.
When relay K101 is energized, the 115-volt a-c
line is completed to the rectifier circuit associ-
ated with V102, and the output of rectifier
CR101 is supplied to fllament voltage vibrator
E102. Bias and hv (high voltage) are developed
by the circuit associated with V102. Filament
voltage is developed by V104, 8102, and CR102.
Regulator tubes V101, V103, and V104 main-
tain substantially constant output voltages.

c. For 6-volt, L2-volt, or Z4-volt operation,
the input voltage energizes vibrator E101,
which develops an alternating voltage to drive
the rectifler circuit associated with V102. Rec-
tiflcation, filtering, and regulation are the same
as for 115-volt a-c operation. E102 also is
energized by the input voltage (K101 is in-
operative) and, in conjunction with V104 and
('R102, develops filament voltage.

d. For dry-battery operation, the voltages are
upplied from the batteries to the receiver

through the power supply.

2 8

+5. H-v Rect i f ier ,  Fi loment Vol toge, qnd
Voltoge R.egulotion Circuits
( f ig.  17)

a. In all modes of opera"tion, except dry-bat-
tery, the h-v rectifier develops the Bf, bias,
and filament voltages for the receiver. Voltage
regulation is usecl to deliver a constant output
despite changes in input voltage. In the fol-
lou'ing analysis, the circuits connected to the
secondary of transformer T102 (common to all
modes of operation) are discussed in detail.
Primary voltage of T102 is cliscussed in detail
in the analysis of the different mocles of opera-
t ion (pars. 46 through 50).

b. High voltages from the transformer sec-
ondary are connected to the plates of rectifier
tube V102 (type CK1007) through hash filters
L111 ancl L112. Capacitor C113 is a buffer for
the vibrator circuit associated with the primary
of T102 during 6-, l2-, and 24-r'olt operation
(pars. 47 through 49). Since each plate is con-
nected to opposite ends of the transformer sec-
ondary and the center tap is returned to ground
through resistor R109 (or resistors R108 and
R109), tube V102 operates as a convent ional
full-rvave rectifier. The pulsating dc is filtered
by capacitor C114 and bleecier resistor R110.

c. Resistor R108 in the B- circuit is shorted
to ground through section 6, rear, of POWER
SELECTOR switch 5101 for all mocies of oper-
ation except DRY BATTERY, and resistor
R109 is used to develop bias for tubes V7 and
V8 in the receiver. For DRY BATTERY oper-
ation, resistor R10B is adclecì in series with
R109. The bias vol tage is suppl ied to the re-
ceiver through pin 8 of J101.
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Figure 16 , Po'*-er Sttltplg Pf'-308 lU RR, block dia grant.
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VOLTA6E

T M  2 9 5 -  r 7

^
r/. For 115-volt a-c operation, the positive

\r , l f11-s act 'oss capacitor C114 is sr-rppl ied to
the receiver through series regulator V101, re-
sistor R111, contacts 3 and 2 of relay K101,
and pin 6 of J101. For d-c operation, contacts
of POWER SELECTOR srn' i tch 5101 and con-
tacts 1 and 2 of K101 are used in place of relay
contacts 3 and 2.

e. The positive voltage across C114 also is
supplied to contacts of filament voltage vibrator
E102 through a series circuit u'hich includes
regulator V104, resistors R115 and R116, the
primary winding of T103, and chokes L109 ancl
L110. Operation of the vibrator is explained
in g belor.v.

.f. Series regulators V101 and V104 maintain
the receiver B r and filament voltages constant,
despite changes in input voltage. For this pur-
pose, the ful l  posi t ive output across C114 is sup-
pì ied to the plates and screens of V101 and V104
and the control grids of these tubes are main-
tained at a constant potential b-v the action of
reference-voltage regulator V103. The refer-
ence-voltage regulator is connected in series

. \GO 3134

with current-limiting resistor R113 betr,veen
the full Bf output and gronnd. If the R;
voltage increases or decreases, the resi-stance of
V103 changes so as to maintain a constant volt-
age across the tube. It is this constant voltage
which is suppliecl to the control grids of V101
and V104. In the case of V104, the voltage is
supplied through isolation and gricl-current-
limiting resistor R114. Although the control
grids of the regulators are held at a constant
potential, variations in Bf voltage (because of
the variations of input voltage) are present at
the plates of these tubes. Variation in plate
voltage causes a change in plate current ancl a
corresponcling change in cathode bias. Althougir
an increased plate potential lolrrers the re-qist-
ance of the regulators, the resultant increase
in bias raises the resistance. Similarly, rle-
creasecl plate voltage calrses increasecl resistance
and decreased cathode bias, br,rt the decreased
bias causes a decrease in resistance. The rrr-er-
all effect is a substantially constant loacì ltoten-
t ial  at  the cathodes of V101 and \-101. The
cathode potential of V101 is suppliecì to the le-

B+ VOLTAGE
REGULATOR

v t  0 l

HIGH VOLTAGE
t c u  I  t t  t E t

v  r o 2

VI  BRATOR
R E C T I F I  E R

cR r0 l

F I  L A M E N T
VOLTAGE

REGULATOR

v t 0 4

F  I  L A M E N T
VOLTAGE
VIBRATOR
E  r 0 2

F I  L A M E N T
VOLTAGE

R E C T  I  F I E R
c R  r o 2
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t ' t . i r  r i '  i i :  l l -  r 'o l tage (d above) and the cathocle
pr-rteutial of V104 is supplied to the fllament-
vol tage vibrator,  E102. Potent iometer R116 in
the cathocle circuit of V104 provides a means of
acljusting the level of voltage u'hich is suppliecl
to the vibrator.

-Yofr..  Tl-re metal cases of the 6AG7 regulator tubes
are cor.rnectet l  to the suppressol grids n'hicl i  ale at a
high potential above grouncl. Do not leplace tì te insr: l-
ated clamirs r-rsed on the 6AG7 tubes lvi th the inetal l ic
clar-nps nsed on the CK1007 tube.

g. Filament voltage for the receiver is de-
veloped rvhen the coil of vibra.tor E102 is ener-
gizecl. For 115-volt a-c operation, the coil is
energized by the rec[ified output of T101

through nolntuì l r '  r ,pet i  contacts 20 and 21 of
re la1.  K101.  F i , i .  6- .  12- .  or '  24-r 'o l t  d-c opera-
t i on ,  a  d -c  vo l t r Lc t ' i s  su l t p l i ed  t o  t he  co i l s
through t rormal l l '  c lo : t , r l  cr ) ì l t i ìc ts  27 ancl  22 of
re lay K101 (pars.  -17 th i 'ough J l ) .  D-c r . 'o l tage,
to be in terruptec i  l t r -  the l i l r i ' iL tor .  is  suppl iec l
f rom the cathocie c i lcr - r i t  o f  \ -101 th lough the

l r r imar; '  o f  t ransformer T10: l  ar t r l  co i ls  L109
a r - i d  L110 .  Capac i t o r s  C  115 ,  C  I  16 .  and  C  117 ,  i n
conjunct ion n ' i th  L l08,  L109,  ancl  L110.  are
hash f i l ters.  Changing the set t ing of  R116 regu-
lates the d-c vol tage to the v ibrator .  C119 is
the buffer capacitor. The interrr-rpted cl-c volt-
age is stepped clorvn by transformer T103 ancl
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A L L  R E S I S T A N C É  V A L U E S  A R E  I N  O H M S

A L L  C A P A C I T A N C E  V A L U E S  A R E  I N
M I C R O M  I C R O F A R  A D S .
A L L  I N D U C T A N C E  V A L U E S  A R E  I N  H E N R Y S

2 . K  = I , O O O O H I V S

3 .  M E G  =  I , O O o , O O O  O H M S
4 .  M H  .  M I L L I H E N R Y S
6 .  U H  =  M I C R O H E N R Y S
? .  U F  =  M I C R O F A R A D S

8 .  S W I I C H  S E C f I O N S . A S  V ] E W E O .  R O ' Î A T E  C O U N f E R C L O C K W I S E .
9 .  R E L A Y  K I O I  I S  A C I U A Î E O  O N L Y  I N  I I 5 V  A C  O P E R A Í  C N ,

I O .  S W I T C H  S E C T I O N  D E S I G N A T E O  N O .  I  I S
N E A R E S Î  Î H E  K N O B  E N O ,

i l .  c o N T A c f s  0 F  R E L A y  k l o t  t N  N 0 R M A L  p o s t T t 0 N .  T M  2 9 5 - ì E

FOR DC
OPERATION

Figure l7 .  PouserSupp lAPP-308 lURR,h-arec t i f i ,e r .  to l tageregu la to r ,and l t l c tmet t t . t ' o l t cLgesupp ly ,

J t t i tctíonrLI sclte ntctt ic,

FOR i l5VAC
O P E R A T I O N

30 AGO 3134



fecl to seleninm rectifier CR102, located on Elec-
t r i c a l  E q u i p m e n t  C a b i n e t  C Y - 6 1 5 / i U R R ,
through pins 2 and 4 of J101. The f l l ter c ircui t ,
coìllectecl to the center tap of the seconclary
u- incl ing of T103, consists of L106, L107, C110,
and C111. The filament voltage is fed to jack
J102 and to pin 11 on J101 through relay K101
contacts 6 ancl 5, for 115-volt a-c operation, or
through POWER SELECTOR si.r'itch 5101 ancl
normall-t' ciosecl coutacts 4 and 5 of relay K101
for d-c operation.

46. Anolysis of |  |  5-vol t  A-c Operot ion
(f ie.  18)

For 115-r'olt a-c operation, the line voltage
is sr-rpplied directly to h-v transformer T102
(par. 45ó) ancl a steppecl-dou'n a-c voltage is
suppliecl to the driving coil of filament-voltage

v i b r a t o r  E l t t l  t l r r r r ' .  . l i , r  t .  O 1 ' 1 . f  i , 1 i , , 1 1  , , f  1 ' r , , u L , r '
S U p p l l ' o t r  1 1 5  \ ' r , l i >  l r r  i .  l t l , i t ' n t ' t l , ì r l l : , , i  Ì l ì e
se t t i ng  o f  PO\ \ 'ER  SE I - l . t  

' l ' (  ) I Ì  . r , , ' i : t ì r  > l t t 1 .
Circui t  deta i ls  a l 'e  i Ìs  î r  , l r , , r ' , ' r '

o . .  The  115 -vo l t  l i ne  i t t  con t i r ( l >  - \  l , l , ì  l t  , ' l

POWER INPUT recep tac le  J1 ( ì : l  i s  r  , l ì u t . t " l  t ' r ì î , r
t he  p r imar ; .  o f  T101  th rough  fuse  l ' l r r l  (  I 1 l \ ' .
1A),  and sect ion 1 of  PO\VER Ol--OFI"  sr . . ' i îe  h
S103.  Capaci tors C1024 ancì  C102Fl  a lc  l i t t t '
f i l ters.  The secondar l r  vo l tage of  T101 i .  i 'L ' r ' . i -
f ied by CR101,  f i ì terec l  by C101,  ancl  fec l  to  the
operat ing coi l  o f  re lay K101.  \ t7hen K1(. )1 is
energized, the 115-r'olt a-c l ine is completecì to

the primary of T102 through rela-v contacts 1-1

ancl 13, and the 6-r'olt cl-c output of the rectif ier
is sr,rpplied to fiìament-voltage r. ' ibrator E102
through relay contacts 20 and 21.

b. In this mode of operation, rvincling 1*4 of

RELAY AND FILAIVENT
VIBRATOR RECTIFIÉR

c R t o l

+  t . 4 V  D C

J t0t (PtN 8)

6V OC T0
E/02 THRU LIOS

c t o l
I  2 0  0 u F

R E L A Y
K  r o l
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I
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i l  T t 0 2
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2 .  U F  =  M I C R O F A R A D S .

S W I f C H  S E C T I O N S  D E S I G N A I E O  N O .  I  A R E
N E A R E S Î  T H E  K N O B  E N D .

R E L A Y  K I O I  S H O W N  I N  A C T U A T E D  P O S I T I O N ,
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T102 is connectecl  as a secondary winding, and
the r-oltage cler elopecl is used for the filaments
r i f  \ -101 ancl \ '104. The f i laments are ser ies con_
necterl acÌ'oss the winding in series with resistor
R101. contacts 9 and g of relay K101, and con_
tacts 11 and 12 of relay K101.

c. The voltage across secondary winding 1B_
14-75 of T102 is supplied to the h_v rectifier
where it is util ized as explained in paragraph
45.

47. Analysis of 6-volt D-c Operotion
(fig. 1e)

For 6-volt d-c operation, the input voltage
is supplied directly to the driving coil of fila_
ment-voltage vibrator E102 (par. 45g) and to
the coil and contacts of input vibrator E101.
Vibrator E101 develops an a-c voltage rvhich is
supplied to the primary of T102.

a. The 6-volt d-c potential required to ener_
gize the vibrator is supplied from contact B of
J103 to contact B of E101 througli section 1 of
5101, fuse F104 (GV. 8A.),  paral leled conracts
7 and 8 of sections 1 and 2 of 5108, normally
closed contacts 28 and 24 of relay K101, section
2 of 5101, and L101. The combinat ion of capac_
itor C104 and coil L101 make up a hash filter.
Sections 1 and 2 of S103 are connected in naral_
lel to prevent burning of the contacts.

b. The 6-volt d-c potential to be interrupted
at contacts 2 and 5 of E101 is fed from contact
B of POWER, INPUT receptacle J10B to con_
tact 2 of input vibrator E101 through section
1 of I'O\îER SELECTOR sr,r,itch 5101, f,use
Fi04, sect ion 2 of POWER ON-OFF switch
5103, contacts 26 ancl 25 paralleled by contacts
27 and 28 of relay K101, sect ion B of 5101,
winding 7-6 of T102, sect ion 4, f ront,  of  S101
and L102. The 6-volt d-c potential at terminal
7 of T102 also is fed to contact 5 of E101
through the primary u'inding Z-8 of T102, sec_
t ion 1 of 5101, and L104. The voltage to be
ìnterrupted at contacts 1 and 4 of E101 is taken
l'rom the junction of contacts 25 and 2g of K101

rrcl is fed to terminal 4 of TI02 through section
of 5101. From terminal 4 of.TI02, the voltage

3 2

is fed to contact 1 of E101 through winding
4-3 of T102, sect ion 2 of '  5101, ancl  L10b. The
r.oltage at terminaÌ -1 of T102 also is fed to con_
tact 4 of E101 ilrlough s-incling 4_5 of "1102,
sect ion 6, f ront,  of  S101, ancl  L108. L101
through L105 and C104 throLrgh C10g are hash
fiiters. Capacitor C10g is a lir-re filter. Capaci-
tor CI12 is a buffer capacitor. \\:hen the vibra-
tor is energized, pulsating cl_c voltage is de_
veloped across u'indings g_4_b and 6_Z_g of
T102. The secondary circuits of T102 are the
same as described in paragraph 45.

c. The 6-volt potential at contact B of
POWER INPUT receptacle J10B also is sup_
piied to the operating coil of filament_voltage
vibrator E102 through sect ion 1 of S101, fuse
F104, paralleled contacts Z ancl g of sections 1
and 2 on 5103, normally closed contacts 28 and
24 of relay K101, sect ion 1 of 3101, and con_
tacts 22 and 21 of relay K101. (Refer to pura_
graph 45g for circuit details of vibrator E102.)

d. For 6-volt operation, the heaters of V101
and V104 are connected in parallel. The 6_volt
d-c potential required for the heaters is taken
from the junction of contacts 25 and 2g of K101
and is suppliecl through contacts T ancì g of
K101 to pin 2 of V101, and through sect ion b
o f  5101 and contac ts  10  and 11  o f  K101 to  p in
2 of Y704. Pins Z of V101 ancl V104 are con_
nected together ancl completed to ground
through section B of S101 and contacts 1g and
19 o f  K101.

48. l2-volt D-c Operotion
( f ig.  20)

The circuit of the power supply for l2_volt
operation is similar to that for 6-volt operation,
except for the addition of series resistance to
limit the current to the vibrator coils, the use
of different taps on transformer T102, the series
connect ions of the heaters of V101 and V104,
and the fuse used.

a. Voltage for the clriving coil of vibrator
E101 is suppl ied from J103, contact B, through
sect ion 1 of POWER SELECTOR switch 5101,
fnse F103 (72V.4A.),  paral lel  contacts ? and
8 on sections 1 and 2 of pOWER ON_OFF

AGO 313A.
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switch S103. contacts 23 and 24 of relay K101,
sect ior l  2 of S101, resistor R104, and L101.
R104 clrops the l2-volt input voltage to the 6
volts required to energize E101. The combina-
tion of L101 and C104 makes up a hash filter.

D. The l2-volt d-c potential to be interrupted
by the vibrator is fed from POWER INPUT
receptacle J103, contact B, to pins 1 and 5 of
vibrator E101. The voltage is fed through sec-
t ion 1 of POWER SELECTOR switch 5101,
fuse F103, section 2 of POWER ON-OFF switch
5103, contacts 26 and 25 paralleled by 27 and
28 of relay K101, to sect ion 3 of POWER SE-
LECTOR switch 5101. From this point, the
voltage is supplied to contact 5 of E101 through
winding 6-9 of T102, section 1 of 5101, and
L104, ancl to contact 1 of ElOl through winding
5-2 of T102, sect ion 2 of 5101, and L105. C112
is a buffer capacitor;  capacitors C107 and C108,
in conjunction with L104 and L105, are hash
filters. The interrupted voltage is used as the
primary voltage for T102. High voltage is de-
veloped in the secondary of T102 in the same
manner as described in paragraph 45.

c. Voltage for the driving coil of vibrator
E102 is taken from the junction of contact 24
of K101 and contact 12 on sect ion 2 of 5101,
and supplied through section 1 of S101, resistor
R102, contacts 22 and 21 of K101, and L108.
Resistor R102 drops the input voltage to 6 volts.
Operation of E102 is described in paragraph
45s.

d. In the 12-volt operation, the heaters of
V101 and V104 are connected in ser ies. The
required 12-volt potential is taken from the
junction of paralleled contacts 27-28 ancl26-25
on K101 (o above) and is connected across the
heater through contacts 7 ancl 8 of K101, con-
tacts 11 and 10 of relal' K101, section 3 of
-s101, and contacts 19 and 18 of relay K101.

rr. The 12-volt d-c potential available at con-
, t 24 of K101 also is connectecl through sec-
n 4, rear,  of  5101 to pin 7 of J101. This
tential is used for receiver disabling.

3+

49. 24-volt D-c Operotion
( f i g . 2 1 )

In 24-volt operation. the circnit of the power
supply is the same as for' 12-r'olt operation, ex-
cept for the addition of r-olta.ee-clropping re-
sistors, a change in the rvinding used as pri-
mary of T102, and the use of fuse F102 (24V.
3.{ .) .

o. In this mode of operation, resistors R102
and R103 are in ser ies, and R104 and R105 are
in series, to limit the current to the driving
coils of the vibrators. Operation of the vibra-
tors is the same as for 12-volt operation. Wind-
ings 1-5 and 6-10 are used as the primary of
transformer T102. Resistor R107 is used to
limit the current through the primary r,vindings,
thus reducing the primary interrupted voltage
to give a secondary voltage of the same magni-
tude as the other modes of operation.

b. The filaments of V101 and V104 are con-
nected in series, with resistor R106 to limit the
current and to reduce the 24 volts input to 12
volts across the heaters.

c. The 24-volt d-c potential is taken from con-
tact 24 of K101 ancl connectecl thronsh section
4, rear,  of  5101 to pin 1 of J101 as a leceiver
disabling voltage sorlrce.

50. Dry-bottery Operotion
(fig. 22)

In dry-battery operation, the power supply
is used merely as a connecting device.

a. B+ voltage (90 volts dc) is fecl from DRY
BATTERY receptacle J104, contact A, to pin
6 of J101 through section 1 of POWER ON-
OFF srvi tch 5103, sect ion 4 of POWER SELEC-
TOR srvitch S101, and contacts 1 and 2 of re-
la1' 11191.

b. Filament voltage (1.4 volts dc) is fed
from J104, contact B, to J102 and pin 11 of
J101, through sect ion 2 of 5103, sect ion 5 of
5101, and contacts 4 and 5 of relay K101.

c. Bias for tubes V7 ancl V8 in the receiver is
supplied from J104, contact D, to pin 8 of J101.
Pin 8 of J101 is -4.2 volts clc from ground be-
canse of the ground retllrn through resistors
R109 and R108.
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Section I l.

51 .  B lock  D iogrom
(fig. 23)

n. Radio Receiver R-174IURR is a portable
receiver operating over a frequency range of
1.ó mc to 18 mc. Either a-m or c-w signals
nrril ' be received. The signal path is shown in
rìgule 23.

Ò. The signal voltage induced in the antenna
:. iimpiified by r-f anrplifler stages V1 and \r2
!',,nnectecl in cascade, and the amplified signal
.-  ioupled into converter tube VB. The antenna,

: atr-rpÌifier, and converter inpnt circuits are' rìf(l manLìally to the radio-frequency signal.
. l,,call1. generated signal, u'hich tracks 4bb

rrbove the received signal, is mixed elec-
::ically with the incoming signal in the con-

R ro8
roo

NOTES:
I .  UNLESS OTHERWISE IND ICATEDI

ALL  RESISTANCE VALUES ARE IN  OHMS.
2 .  SWITCH SECTIONS DESIGNATED NO.  I  ARE

N E A R E S T  T H E  K N O B  E N D .
3 .  CONTACTS OF  K IO I  NORMALLY  CLOSED.
4. qwllgl!_sEcl0NS, AS vtEWED, ROTATE

c0uNTERcLocK wlSE.

+ t.4v Dc

FILAMENT VOLTAGE
TESÎ POINT

J 3LO"),\
R E A R

I  powrn I
lse l rcron I

Figure 22. Pott 'er Supply PP-S08lLf RR, clry-batterg operation, f tmctíonal sch3m(tt ic.

RADTO RECETVER R-t74 lURR

verter stage. The output of converter tube VB
is tuned to the di f ference frequency (4Sb kc),
and this signal is supplied to the first i-f ampli-
fier tube, V4.

c. The 455-kc i-f signal is amplified succes_
sively in the first and second i-f stages, V4 ancl
V5 respectively. The i-f output of Vb i-q fecl to
the diode section of tube V6.

d. The diode section of V6 rectifies the i-f
s ignal,  and a detected audio signal is conpìccl  t .o
the pentode section of V6. Auclio aniltl ifìt,atiotr
is provided by the pentode section of \-li :rncl b1'
ei ther Y7 or V8. The output of ej ther '  \ -7 or '  \ 'g
is suppl ied through OUTPUT HICIH-LO\V
switch 54 to the PIIONtrS connector.s at-rrl the
loudspeaker in Pou'ei' SLrppì1- PP-308 URR.

rM 295-23
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- :  l - . . r i i l ' . l l  o \ -OFF su ' i t ch  5102 can be  used
: ì  : r  i i t t  . l teaker circui t  and permit  opera-
' .  r .  , , :  i i r t .  reeeiver rvi th headsets only.

, .  \ ' , , l tuge fol  avc is developed across a por-
: : , ,n , ,1  the  r l ioc le  load in  the  c i rcu i t  o f  V6.  Th is
i ' , ' . t i ,ge is t 'ed to i - f  ampl i f ier tube V4 and r- f
: ,nr1' l iher tubes V1 and V2, when PHN.-C.\V.-
\I' lT-t'AL. su'itch 52 is in the PHN. position.
F,,i ' all other positions of 52, the avc \roltage is
groundecl.

r. Fol reception of continuous \vaves (switch
52 in C.W. position), the triode section of tube
\-7 lLrnctions as a bfo at a frequency of 151.66
kc. -1 to 1.167 kc. The third harmonic of the
oscillator output (455 kc r-3.5 kc) is coupled
to second i-f amplifier tube V5, where it mixes
ri' ith the i-f signal to produce an audio tone in
the detector portion of V6. The bfo tube is op-
erative also when switch 32 is set at NET or

CAL.; it is inol;.1'atir-e onl;. for the PHN. set-
t ing of 52.

g. F or checking the calibration of the re-
ceiver dial, the triocle section of V5 functions
as a crystal-controllecl oscillzrtor at a funda-
mental frequency of 200 kc, The output of the
osci l lator (200 kc and the harmonics) is radi-
ated within the receiver. The signal-s are picked
up by the r-f section of the receir,er, amplified,
detected, and beat with the bfo to develop a
beat note every 200 kc on the dial. The crystal
calibration oscillator is disabled when FHN.-
C.W.-NET-CAL. switch 52 is in any position
other than CAL.

It,. For monitoring purposes, a-f amplifler
V6 is disabled, the sidetone signal of a trans-
mitter may be connected to the receiver audio
section, and the audio output of the receiver
may be coupled to the remote location.

HEADSET
NAVY TYPE
cw-49507.4

A.V.C VOLTAGE TO
I ST R-F.2D R-F.AND
I ST I.F AMPLIF|ERS IN
PHN. POSlTION OF S

-4 .2VDC

I I 5  V  AC  DRY
6v DC EATTERY

|  2  V  D C
24 V DC

Figure 23.  Radio Receiaer R-174lURR, block c l iagrunr, ,
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52, First  R-f  Ampl i f ier  Vl
( f igs. 24 and 43)

The first r-f amplifier covers the tuning range
of the receiver in four bands. In the following
anal;rsig, the band 1 circuits (1.5 to 2.7 mc)
are discussed in complete detail. The analyses
of bands 2, 3, and 4 are concerneil onl1, with
the circuit variations that are accomplished by
band srvitching.

a. The signals picked up by the antenna are
developed across the primary u'inding of trans-
former T1 (f ig.  a3).  Contacts on PHN.-C.W.-
NET-CAL. srvitch S2 (section 2, rear) and
BAND SW. su'itch 51 (section 2, rear) couple
the antenna to the transformer winding. Neon
tube E2 protects the transformer primary
rvinding from overload. The primary of T1 is
shunted by a 7\-ppf (micromicrofarad) capaci-
tor connected internally within the transformer
assembly.

b. The secondary rvinding of transformer T1
is tuned by one section of the MANUAL-PRE-
SET TUNING capacitor,  C1A, and At{T.
TRII I I {ER C2 (f ie.  aB).  Sect ion 3, rear,  of
the BAND SW. stvitch connects the capacitors
ircross the ri' incling. The tunecl circuit is coupled
to the g'r id (pin 6) of V1 through capacitor CB.
Resistor R1 and avc circuit pr:ovicle a d-c re-
: . i ln for the gr ic l  c ircui t .  Capacitor C11 is a
part of the avc fiìter circuit. While bancl 1 is
in Lrse. another section of the BA\ID SV/.
sr i ' i tch (sect ion 3, f ront)  grounds the secon-
r lar ies of al l  antenna coi ls not in use-in this
case, u'iucling C of T1 and B and D rvindines
of  T5  ( f ig .  24) .

c. The first r-f amplifier util izes a 1L4 pen-
tocle tube (f ig.  43).  Fi lament vol tage for the
tube is obtained from the l.4-volt d-c potential
at pin 11 of J4. Screen voltage is suppiied from
the arm of R.F. GAIN control R32 through
r-oltage-droppinC resistor R2 and section 3,
rear, of function switch 52. The gain control is
cor.rnected across the 90-volt potential present
ìretrveen pin 6 of J4 and ground. Capacitor C49
l,r'ovicìes noise filtering, and capacitor C4 places
the screen at r-f ground potential. Plate volt-
r,.!re is obtained from the 90-volt supply through
r',.sistor R3, the primary of T2 (u'incling C)
:r,ì section 4, front, of BAND SW. switch 31.

lì sistor R3 and capacitor C5 form a plate-
r'eLrit decoupling netu'ork.

d. Tube \-1 antplifies the antenna signals and
develops the amlt ì i f ied signal across the nn-
tuned pr imar'1 '  of  T2 (r i ' incl ing C).  The signal
is coupled incluctit-el1- to the tunecl seconclary
r.vinding in the gricl cii 'cLrit of second r-f ampli-
f ier V2. C10 coupÌes the signr i l  f rom the sec-
ondary winding of T2 to the contxrl grid of V2.

e. When BAND S\trr. sl-itch 31 is pìacerl in
the band 2 position, the f ollori-ing circuit
changes are effected to allou' corelage of the
2.7- to 5-mc band (frs.  2a).

(1) Sect ion 2, reay, and sect ion 3, r 'ear,
select the C rvindings of T1 in place
of the B rvindings as the anteuna coij.

(2) Section 3, front, removes the gr.onncl
from the C rvinding of T1, ancl places
a ground on the B r.vinding.

(3) Section 4 selects the D section of T2,
in place of the C section, as the plate
load for V1.

/. When BAND SW. srvitch is placecl in band
3 posit ion ( f ig.2a),  coverage of the 5- to 9.b-mc
band is provided through circuit changes sim-
iliar to those detailecl for band 2. When srvitch
51 is set to band 3, sect ions 2, rear,  and 4, f ront,
select the B r.r,inclings of T5 ancì the D rvinclings
of T6 as antenna coil and V1 plate load, r-espec-
tively. Section 3. front, of the srvitch gronncls
the unusecl secondaries of the antenna trans-
formers. A 25-t,t,f capacitor is in shunt rvith
the pr imarv of the antenna coi l .

.9.  When BAND SW. su' i tch is in bancl4 posi-
t ion ( f ig.  24),  x. ' indings D of T5 ancl r . inding E
of T6 are selected to provide coverage of the
9.5- to 1S-mc bancl.  A 2,400-pp.f  capacitor ( in
series rvith the seconclan of T5) is usecl as a
padcler to provicìe proper tracking.

/i. Function su,itch 32, section 2, rear (fig.
43),  connects the antenna to transformer T1 or
T5 in the PHN. C.W., and NET posit ions. \ \ rhen
the switch is turned to CAL., section 2, rear,
grounds the antenna coil and opens the antenria
circuit. The calibration signaÌ may be sr-rpplierì
to the r-f amplifier in place of the antenna sis-
na l  (par .  67) .

53. Second R-f  Ampl i f ier  V2
( f igs .24  and 43)

The second r-f amplifief co\-els the tuning
range of the receiver in the sanle ntàìnner as the
first r-f amplifier.
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SWITCH SECTIONS, AS VIEWED, ROTATE COUNfERGLOCKWISE.

o. The signals amplified by V1 are couplecl
inductively to the second r-f amplifier (fig. 43,
par. 52d). On band 1, the signals developed
across the secondary of lvinding C of T2 are
supplied to the gricl (pin 6) of tube V2 through
section 5, rear, of 31 ancl capacitor C10. The
su'itch also shunts tuning capacitor C18 across
the transformer. The tuning circuit of this
bancl consists of a 25-ppf fixecl capacitor, con-
nected internalll ' in the transforrner assembllr,
] IAI{UAL-PRESET TU\IING capacitor C18,
runcl trimmer C9. Resistor R4 and the avc cir-
,rrit provide a cl-c return for the grid circuit.
\\-hile band 1 is itt nse, section 5, front, of the
,Ì.\ND SW. srvitch (frg. 2a) grounds the sec-

'rlaries of the first r-f plate coils not in Llse-
thi-q case, u'inding D of T2 and windings D

. , Ì  E  o f  T6 .

+0

4.

Figtur"e 21. Rudto Recei 'uer R-17IlURR, sintpl i / íecl contro! circuit  of BAl ' 'D SIf .  stoitch.

Zr. The second r-f amplifier util izes a 7L4
pentode tube (fig. 43). Filament voltage for
the tube is obtained from the 1.4-volt d-c poten-
t ial  at  pin 11 of J4. Capacitor C12 bypasses the
fllament for rf to ground. Screen voltage is
supplied through voltage-dropping resistor Rb
from the 90-vo1t potential present between pin
6 of J4 and ground. Capacitor C13 places the
screen at r-f ground potential. Plate voltage
is obtained from pin 6 of J4, through voitage-
dropping resistor R6, the C rvinding of T3, and
section 6 of BAND SW. switch S1. Resistor
R6 and capacitor C14 form a plate-circuit de-
coupiing netrn'ork.

c. Tube V2 amplifies the r-f signals and de-
velops these signals across the ttntuned primary

of TB (winding C). The signal is coupled in-
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ciuctivell- to the tuned secondary winding in the
gricl circuit of converter tube V3.

d. When BAND SW. switch S1 is placed in
the band 2 posit ion ( fr ,g.2a),  the fol lorn' ing cir-
cuit changes are effected to allorv coverage of
the 2.7- to 5-mc band.

(1) Section 5, rear, selects the D rvinding
of T2 in place of the C r,r'inding as tlie
grid r-f coil. In paraliel r,vith the D
winding ís a 22-ppf flxed tuning capac-
itor.

(2) Section 5, front, removes the grouncl
from the D winding and trimmer ca-
pacitor C8 (f ig.  48),  and places a
ground on the C rvinding and capaci-
tor C9

(3) Section 6, front, selects the D rvinding
of T3 in place of the C r,vinding as the
plate load for Y2.

e. When BAND SW. switch is placed in band
3 position (fig. 24), coverage of thc 5- to 9.b-
mc band is provided through circuit changes
similar to those detailecl for band 2. Sections
5. Lear, and 6, front, select the D rvinding of
T6 and the C winding of T7 as the V2 grid coil
and plate coil, respectir,'el.v. A 25-ppf capacitor
acts as the fixed tuned capacitor in parallel
x'ith the D winding of T6. Section 5, front.
groulrcls the unused r-f coils.

f. When BAND S\Y. sr,r'itch is set to band 4
position (fig.2a) u'indings E of T6 (paralleled
b1' an 18-ppf fixed tuned capacitor) and D of
T7 are selected to provide coveralre of the 9.5-
to 18-mc band. Section 5, front, grounds the
trntrsed coils. A 2,400-pp.f capacitor (connected
in series r'vith secondary r,r' inding E of TG)
is the padder to provide proper tracking.

54. Locol  Osci l lotor of  V3
(fiss. 24 ancl 25)

The local oscillator covers the range of the
receiver tuning at a frequencl' 455 kc above the
iticoming signals on all four bancls. In the fol-
lou'ing analvsis, the circuit for bancl 1 is dis-
cussecl in detail, and the anal-vses of bands 2, 3,
ltntl 4 discuss only the -"'ariations which are
riccomplished by band sr.r,itching.

a. The local oscillator uses a tapped Hartley
.:::::with the prate circuit (second grid of

V3) at r ' - f  glouncl ( f ig.  25).  The gr id circui t
is tnneci lrv the ^\ l ' incling of T4, a 27-ppÍ fi,xeci
tunir-rg cal taei tor.  t r immer capacitor C50, ancl
I \ {ANUAL-PRESET TU);ING capacitor C1D.

ó. Sect ic,n S. i r , ,nt .  o1 BAND S\\r .  switch 51
connects the t : i1r of  the A u' inr l ing to the f i la-
ment cathode, ancl section Í.). rerti '. connects the
tuned output of the tank across CID ancl thence
to the grid circuit. The 220K-ohm gi'icl cl-c re-
turn resistor and the 820-ppf fixed ltacklet' ciÌpac-
itor are connected internalll. ' in the coil as-
sembly. Resistor R8 and capacitor C20 folm
the grid-leak bias network for the o-scillator.
Sect ion 9, f ront,  of  BAND SW. su- i tch 31
grounds the unused winding E of T4 and r.incl-
ings A and E of T8 (f is.  2D.

c. The local oscillator uses the filament ancl
first two grids of a 1R5 pentagrid converter tube
(fig. 25). Filament voltage for the tube is ob-
tained frorn the 1.4-volt d-c potential at pin 11
of J4, through r-f choke L1. L1 maintains the
filament above r-f grouncl potential. Oscillator
plate (pin 3) voltage is supplied through volt-
age-dropping resistor Rg from the 90-volt cl-c
potential appearing betu'een pin 6 of J4 and
ground. Capacitor C21 places the oscillator
plate at r-f ground potential.

d. When BAND SW. switch is placed in band
2, the follou'ing circuit changes are effected
(f ig.24) :

(1) Section 8, front, removes rvinding A
of T4 from the cathode circuit and
connects in winding E of T4.

(2) Section 9, rear, removes wincling A of
T4 from the grid circuit and connects
in rvinding E of T4.

(3) Sect ion 9, f ront,  grounds rvinding A
of T4, and removes the ground from
winding E.

(4) A 1,2A0-y.pf capacitor is the padcler',
and the 220K-ohm resistor plor-irles
the osci l lator gr id d-c letuln. fhi-s
parallel netr,vork is connerterl to the
gric l- leak bias netu'ork.  t inr l  t t ' inrnrel
capac i to r  C51 is .su l rs t i tL ì ted  in  t l - re
tuning circui t  í f ig.  -1l l ) .

e.  When BAND S\\ ' .  su- i tch Sl is placecl in
band 3 posit ion ( f i .q ' .  2l) .  c i lcLi i t  chan.ges ale
provided simi lar to those r letai lecl  for band 2.
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Sections 8 and 9. rear, select winding A of T8.
Section 9, front, grounds the unused windinss.
The padder netrvork changes.

/. When BAND S\\r. srvitch 51 is placed in
band 4 position (fig. 24), r,vinding E of T8 is
used, and all other windings are grounded.

g. The capacitors connected across the u'ind-
ings of ali the r-f transformers except T1 and
T5, and contained rvithin the coil assemblies,
are negative-temperature compensating capaci-
tors. These capacitors are nsed to prevent drift
of the oscillator. Thus, on all bands, the oscil-
lator is temperature-stabilized to compensate
for the normally expected expansion of other
components and thus minimize oscillator fre-
quency clrift.

55. Converter V3
(figs. 24 and 25)

The analysis of the converter stage u'il l be
discussed in complete detail for band 1. The
analyses of bands 2, 3, and 4 will cliscuss the
circuit variations that are accomplished by band
srvitching.

a. The incoming signals are conplecl incluc-
tively to the seconclar.r' of u'incling C of T3 (fig.
25).  This rvinding is tuned by sect ion C1C of
the I\{A}[I'AL-PRESET TUNING capacitor.
Section 7. rear. of BAND SW. switch 51 con-
nects the capacitor across the r,r'incling. The
tunecl circuit is coupled to the grid (pin 6) of
V3 through capacitor C19. Resistor R7 pro-
vides bias voltage ancl a d-c return for the gricl
circuit. When BAND SW. sr,vitch 51 is in bancl
1 position, section 7, flont (fi,g. 24), grounds
the secondaries of the r-f transformers not in
use-in this case, D rvinding of T3, C and D
u'indings of T7.

b. The converter util izes a 1R5 pentagrid
converter tube. Filament voltage for the tr,rbe
is obtained from pin 11 of J4 through r-f choke
L1. Screen voltage is supplied through voltage-
dropping resistor R9 from the 90-volt d-c poten-
tial present between pin 6 of J4 and ground.
Cnpacitor C21 provides an r-f ground for the
sclreen. Plate voltage is obtained from the 90-
' ',11 d-c potential through the primary of T9

;rich is fixed tuned by a 270-p.1,f capacitor.

". Tube V3 mixes the r-f signal input and the
.r'nal of the local osciìlator (par. 54), and de-

+z

velops a signal at the difference frequency of
455 kc. The signal is der-elopecl in the primary
of T9 and coupled inductivell 'to the secondary
of T9.

d. When BAND SW. srvitch 51 is in band 2
position, the foilowing circuit changes are ef-
fected (f ig.24):

(1) Section '1, teàt, seìects the D winding
of T3 in place of the C r,vinding.

(2) Section 7, front, grounds the C rvind-
ing of T3 atrd removes the ground
from the D rvinding.

e. In band 3 position of BAND SW. switch
S1 (fig. 24), section 7, tear, selects the C rvind-
ing of T7, and section 7, front, grounds the D
wincling of T3.

/. In band 4 position of BAND SlV. srvitch
51 (flg. 24), section '7, reat, selects C winding
of T7, and section 7, front, grounds D winding
of T7.

56. First  l - f  Ampl i f ier  V4
( f ig.  26)

The i-f amplifìer stage is tuned to 455 kc and
operates at this frecluencl'for all bancls of oper'-
ation of the receiver'.

o. The signal tlevelopecl in the converter
stage is conpletl incluctively to the .sl' irl (pin 6)
of V4, through the rvinding-q of transformer T9.
The ar-c ci lcui t  ( thror-rgh R15 ancl R18) pro-
vicles a d-c return for the grid, rvhen PHI{.-
C.W.-NET-CAL. su'itch 52 is in PHN. position.
Capacitor C22 is the avc filter capacitor. \\rhen
function srvitch 52 is in any position other than
PHN., the grid is returned to ground through
section 1, rear, of S2.

b. The first i-f amplifler Llses a 1L4 pentode
tube. Filament voltage for the tube is obtained
from the 1.4-volt d-c potential at pin 11 of J4.
Screen voltage is supplied through voltage-drop-
ping resistor R10 and section 3, rear, of func-
tion srvitch 52 from the arm of R.F. GAIN
control R32. The gzrin control is connected
across the 9O-volt potential present between
pin 6 of J4 and ground. Capacitor C49 is a
noise filter, and capacitor C23 places the screen
at r-f grouncl potential. Plate voltage is sup-
plied from the 90-volt potential through the
primary of T10.
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I .  U N L E S S  O T H E R W I S E  I N D I C A T E O :
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A L L  C A P A C I Î A N C E  V A L U E S  A R E  I N  M I C R O M I C R O F A R A O S .
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3 .  M E G  -  I , O O O , o O o  O H M S

4. UF = MICRoFARADS

5.  MH :  MTLLTHENRYS

R E A  R

6 .  U H  =  M I C R 0 H E N R Y S .

7  S 2  S H O W N  I N  P H N .  P O S I T I O N .

8 .  S E C T I O N  I  I S  N E A R E S T  T H E  K N O B  E N D .

9 .  SWTTCH SECT|ONS,  AS V|EWED,  ROTAîE COUNTERCLOCKWTSE

c. Tube V4 amplifies the i-f signal and de-
velops the signal across the tuned primary of
i-f transformer T10. The signal is coupled in-
ductively to the tuned secondary wincling in
the grid circuit of the second i-f amplifler V5.

57. Second l - f  Ampl i f ier  V5
( f ig.  26)

The operation of the second i-f amplifier is
similar to the operation of the flrst i-f amplifier'.

a. The signals amplified by i-f amplifler tube
V4 are coupled inductively to the secondar5' of
T10, and fed to the grid (pin 6) of the seconcl
i-f amplifier tube V5. The grid circr"rit is re-
:urned direct ly to ground. During C.W., NET,

nd CAL. operation, the output of the bfo also
{ suppl ied to the gr id of V5 (par.  62).

4+

TM 295-27

b. The second i-f amplifier tube is a pentagrid
converter 1R5 tube. In this circuit, only the
filament (cathode), the last three grids, and the
plate are used as the i-f amplifier. (The re-
maining grids are used in the calibration oscil-
lator circuit (par. 63).) Filament voltage for
the tube is obtained from the 1.4-volt d-c poten-
tial at pin 11 of J4. Screen voltage is supplied
through the 10K-ohm voltage-dropping resis-
tor, the coil in T12 assembly, and parasitic
suppressor L3. Capacitor C48 places the screen
at r-f ground potential. Plate voltage is supplied
from the 90-volt d-c potential between pin 6 of
J4 and ground, through voltage-dropping resis-
tor R16 and the pr imary winding of T11. Ca-
pacitor C28 and resistor R16 form a plate-cir-
cuit decoupling network.

Fígure 26, Radio Receiuet 'R-I74/t lRR, f i .rst artcl  seconcl i- f  ampli f iers, . f  uttct ional schamatic.
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c. The tube amplifies the i-f signals ancl de-
lelops the amplified signal across the primary
of T11. The signal is coupled induct ively to
the seconclary of T11 in the cletector circui t .

58. Detector ond Avc Stoge V6
6s.27)

The detector circuit converts the i-f signals
to intelligence for all mocles rif oper.rrtion. The
avc circuit cìevelop-s the avc bias for the first
r-f, second r-f, ancl first i-f tubes in the receiver..

a. The i-f signal is coupled inductivell, to the
secondarl' l l ' incling of T11 and fed to the diode
plate (pin 4) of tube \16, a type 1U5 diocle-
pentocle tube. Tube V6 rectifies the i-f signal,
ancl the audio component of the signai is de-
veloped across the cliode load resistors, R1T ancl
R18. Capacitors C29 and C30, are i - f  f i l ters.
The ar"rdio signal is couplecl capacitively to A.F"
GAIN control  R19A thror;gh capacitor CSl.

Ò. At the junct ion of R17, Rtr8, ancl  CB0, avc
voìtage is pickecl off by resistor R15. Avc filter

capacitor C22 ancl resistor R15 determine the
time-constant of the alc uetrvork. The avc volt-
age is groundecl u 'hen sect ion 1, rear,  of  pHN.-
C.W.-NET-CAL. -su'itcir 52 is in an1, position
other than PH\I. tr'ol orhel settings of the
srvitch, the avc voltage is su1t1tìied to the r-f
stages ancl the 1st i-f ,qtage.

59. A-f  Ampl i f ier  V6
6s .27)

The a-f amplifier section of \'6 an-rplitre,s the
audio component of the cletector output. The
circuit is operative for all modes of oltelation.

a. The audio signal is co' ;pled to the control
gr id circui t  of  V6 from the arm of A.F. GAIN
control  R19A.

b. Fi lament vol tage is suppl ied from pin 11
of J4. Screen voltage is supplied from pin 6
of J4 (90 volt-q) through voltage-c'lroltping re-
sistor R20 and contacts C and D of relar. K1.
(Rela1' K1 normall]. is de-energizecl, atrcl con-
tacts C and D are closed. In s1'stem applica-
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tions, reÌa1' K1 can be energized through con-
nectior.r to an associated transmitter, to disable
the receiver during transmissions.)  Capacitor
C33 places the screen at a-f ground potential,
and C32 decouples the plate and screen circr-iits
from the B-l- supply. Plate voltage is suppliecl
from pin 6 of J4 through plate load resistor
R21 and the rela;' circuit.

c. The amplified audio signal is developed
across R21 and is coupled capacitively by C34
to A.F. GAIN control  R19B ancl resistor R22.
R22 determines the minimum signal voltage
fed to the low and high a-f amplifiers. A por-
tion of this signal voltage (depending on A.F.
GAIN control setting) is coupled to the high
a-f amplifier through C35, and is coupled to
the low a-f amplifier through C35 and C47.

60. Low A-f Amplif ier V7
( f ig.  28)

A-f amplifier V7 is used only u'hen OUTPUT
HIGH-LOW su'itch 54 is in the LOW position.
The tube amplifies the audio signal taken from
VG and couples it to the loudspeaker ancl the
headset. The loudspeaker, rvhich is located in
the power suppl;r, may be disconnected lvhen
SPEAKER ON-OFF srvi tch 5102 is in the OFF
position.

a. The input signal to tribe V7 is coupled
from the output of V6 thror"rgh capacitors C35
and C47. R30 and R31 act as the cl-c return
resistors for the control grid. R30 also fr"rnc-
t ions as part  of  a vol tage divider (R26, R27, and
R30) for the negative voltage present betu'een
pin 8 of J4 and grouncl. The voltage at the
junction of resistors R30 and R27 is suppliecl
to the grid of V7 as bias voltage. Section 1,
rear,  of  PHN.-C.W.-NET-CAL. srvi tch 32 short-
circuits R30 to ground on all positions of the
su,itch except PHN. This action removes the
fixecl bias from the stage and improves its
stability.

b. The lorv a-f amplifier stage Llses a portion
of a 1R5 pentagricl tube, rvith the filament. last
four grids, ancl the plate as a pentocle amplifier'.
,rrilament voltage is supplied from the 1.4-volt
i-c potentiaì at pin 11 of J4 through r-f choke
?. Capacitor C45 bypasses af to ground at the
,ament. Screen voltage is sr.ipplied from pin
of J4 through voltage-dropping resistor R28

46

ancl a portion of the rvinding of bfo tank trans-
frirmer T13. Capacitor C41 clecouples the screen
circuit from the po\\'er suppl;r. Plate voltage is
sttppliecl through the full primary u'inding of
T14 and OUTPUT HIGH-LOW srn' i tch 54. Ca-
pacitor C42 is an h-f b1'pass.

c. The signals ai'e ampliflecl by the tube and
the output is couplecl inductively from the pri-
mary of T14 to the seconclar] '  of  T14. The ful l
secondary u'incling of T141 is connected to
PHONES connectors J2 and J3, and a port ion
of the secondary is tripped for the loudspeaker.
The signal for the speaker is suppiied from pin
9 of J4 to pin 9 of J101 in the po\\,er supply,
thence through SPEAKER ON-OFF sr.vitch
3102 to the speaker.

d. Sect ion 3, rear,  of  PHN.-C.W.-NET-CAL.
srvitch 52 connects voltage-dropping resistor
R29 in parallel u'ith R28 and increases the
screen (bfo plate) voltage of the tube in all
positions of function su,itch 52, except PHN.

61.  H igh  A- f  Ampl i f ie r  V8
( f ig.  2e)

A-f amplifier tnbe V8 is used only rvhen OUT-
PUT HIGH-LOW su' i tch S'1 is in the HIGH
posit ion. The tube ampl i f ies the aucl io signal
taken from V6 and conples it to the loudspeaker
and/or phones. The speaker ma)- be discon-
nected in this mocle of operation by turning
the SPEAKER ON-OFF srvi tch to OFF.

a. The input signal to tube V8 is coupled from
the output of V6 through capacitor C35. Bias
voltage is supplieil from the voltage divider
(R26, R27, and R30) rvhich is connected be-
trveen pin 8 of J4 and ground. The negative
r,olta.qe at the junction of R26 and R27 is sup-
plied zrs bias to the gricl (pin 6) of V8 through
R2.1. R2.1, R27, and R30 form the grid d-c re-
turn circuit for the PHN. setting of PHN.-
C.W.-NET-CAL. su'itch 52. For all other set-
tin.gs of the srvitch, resistor R30 is short-cir-
cuitecl to gronncl, thus increasing the bias volt-
aqe on V8.

b. The high a-f amplifier stage uses a 3V4
pentocle tube. The filaments of the tube are
connected in parallel through SB and contacts
4 and 5 of 54 for 1.4-volt operation. Filament
voltage is supplied from pin 11 of J4. Capacitor
C39 is an a-f fi lter for the filament circuit.
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Screen voltage is supplied from the 90-volt d-c
potential at pin 6 of J4, through voltage-drop-
ping resistor R25 and OUTPUT HIGH-LOW
sx' i tch 54 ( in HIGH posit ion).  Capacitor C3g
places the screen at a-f ground potential. plate
r.'oltage is supplied from pin 6 of J4 thlough a
portion of the u'inding of T14 and OUTpUT
HIGH-LOW srvitch 54. Capacitor CB6 is an
h-f a-f fiÌter.

c. The signals are amplified by the tube, ancl
the output is inductively coupled from a por-
tion of the primary of T14 to the secondary of
T14, thence to the PHONES connectors and
the loudspeaker.

d. In the HIGH operation of OUTPUT
HIGH-LOW su'itch S4, B+ voltage (90 volts
dc) is connected directly to the plate of lolv a-f
amplifier V7, rvith a-f bypass capacitor C3T
connected from plate to ground. This effective-
ly cancels any output signal from VZ.

e. DIAL LIGHT sr,vitch SB can be used to
illuminate dial light E1 rvhen required, but re-
duces the output of tube V8 by removing the
filament voltage from half of the filament.

62. Beot-frequency Oscil lofor, Port of V7
( f ig .30)

The bfo is operative in aÌl positions of PHN.-
C.W.-NET-CAL. switch 32, except PHN. The
filament and first two grids of Y7 are used in
the bfo circuit.

a. The oscillator is a self-sustaining, series-
fed Hartley oscillator operating at a fundamen-
tal frequency of 151.66 kc -+-1 to 1.167 kc. The
third harmonic (455 kc -+3.5 kc) is coupled to
the grid (pin 6) of second i-f amplifier tube V5.
The circuit is tuned by T13, the capacitor (535
ppf) connected in the assembly and capacitor
C43. Capacitor C44 (B.F.O. tr immer) is used
to vary the frequency of the bfo and produce
the beat note for the audio section of the
receiver.

b. The 75-ppf capacitor and the 150K-ohm
resistor in the coil assembly form the grid-leak
bias network for the tube.

c. The bfo utilizes the filament and first trvo
grids of a 1R5 pentagrid tube. Filament volt-
ii jr-e is obtained from the 1.4-volt d-c potential
i ' pin 11 of J4 through r-f fi lter choke L2.

rpacitor C45 bypasses to ground the audio
rìquency at the filament. Oscillator plate volt-

r,q€ is supplied from the 90-volt d-c potential
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at pin 6 of J4 through a portion of T13 and
voltage-droppinC r.esistors R28 and R29 con-
nected in parallel, l-hen switch 52 is in C.W.,
NET, or CAL. position. Capacitor C4l keeps
the center tap of the bfo tank coil at r-f ground
potential.

d. The third harmonic of the bfo signal is
coupled from the gricl (pin 4) of VT and fed
through resistor R11 ancl capacitor C24 to the
grid of seconcl i-f umplifier tube Vb. The bfo
signal mixes rvith the i-f signal to produce an
audible difference ft'eqnency, rvhich is detected
and amplified in the usnal manner.

e. Sect ion 1, rear,  of  PHN.-C.W.-NTET-CAL.
sx'itch 52 disables the bfo r.vhen the srvitch is in
PHNI. position, by connecting the bfo plate
circuit to r-f ground through capacitor. C46.

63. Colibrotion Oscil lotor, Port of V5
( f ig .  31)

n,. A portion of \r5 is connected as a crystal
oscillator rvhen PHN.-C.\V.-NET-CAL. su'itch
52 is in the CAL. position, and the output of
the oscillator is used to calibrate the receiver
dial. The harmonics of the 200-kc funclamental
frequency are converted to the intermediate i-f
frequency, u'hich is useci to beat against the
bfo and provide an auclio beat for caliblation
purposes. The filament and first two grids of
V5 (pentagrid 1R5) are nsed in the oscillator
circuit.

ó. The oscillator is a self-sustaining modified
Pierce oscillator, the fundamental frequency of
rvhich is crystal controlled. The output at the
calibration oscillator plate (pin 3) of V5 is
coupled to section 2, front, of BAND SW. srvitch
51 by means of a long u'ire used as a radiating
element when the oscillator is functioning, and
used as a disabling element, connected to
ground, in the PHN., C.W., and NET posit ions
of PHN.-C.W.-NET-CAL. switch S2. The tuned
circuit for the oscillator consists of Crystal
Unit CR-2 /U and the paralleled coil and 345-
ypf capacitor connected rvithin coil assembly
TL2.

c. Grid-leak bias is developed when the crys-
tal is excited. Resistor R14 and capacitor C25
form the grid-leak bias network. Filament volt-
age is obtained from the l.4-volt d-c potential
at pin 11 of J4. Plate voltage is supplied from
the 90-volt d-c potential at pin 6 of J4 through
the l0K-ohm resistor in Tl2 coil assembly, the
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N O T E S :
I  U N L E S S  O T I - ] E R l I I S E INDICATED:

V A L U E S  A R E  I N  M I C R O M I C R O F A R A O S .

R r l
t oo  K

c24

A L L  C A P A C I T A N C E
K  =  l , 0 O O  O H M  S
U H  =  M I C R O H E N R Y S
U F  .  M I C R O F A R A D S
S W I T C H  S E C T I O N  D E S ! G N A T E D  I t O . I
s 2  s H O W N  t N  C . w .  P O S t T t 0 N .
s w | l c H  s E c T t o N s ,  A S
V I E W E D ,  R O T A T E
C O U N T E R C L O C K W I S E .

8.F.O OUTPUT TO
2D l'F Al,tPLlFrER
v5 (PtN 6)

3 .

6 .
7,

I S  N E A R E S T  Î H E  K N O B  E N D

LOW A.F
B.F. O.
v 7
l R 5

A M P L I F I E R

2

I :;;
I
| 

:Ei,
L n  ù
Y)'_f_
-

a
J '

SECT 3
REAR

coil, ancÌ parasitic sllppressor L3. The l0K-ohm
resistor and R13 form a voltage divider. C26
pÌaces the oscillator plate return at r-f ground
potential.

d. The harmonic frequencies of the oscillator
are radiated ancl picked r"rp by the first r-f amp-
lifier. The signals are amplifiecl through the
receiver and beat u'ith the bfo to proclnce a
difference frequency to be detected. This de-
velops a beat note every 200 kc, for calibration
of the receiver on bands 1. 2. and 3. \Vhen
BAND SW. srvitch 51 is in the band 4 position.
the harmonic frequencies are injected into the
gricl circuit of r-f amplifler tube V1 through
section 2, front, of slvitch 51, capacitor C54,
and section 3, rear, of BAND SW. switch Si.
I'apacitor C3 couples the signals from the tuned
'ricl circuit to the grid (pin 1) of Vl.

e. In all positions of PHN.-C.\Y.-NET-CAL.

50

TM 295-31

srvitch 32, except CAL., the oscillator plate and
i:aciiating elemetrt is grounded for rf through
C48 and sect ion 1, f ront,  of  52.

64. PHN. Operot ion
( f ig.  32)

In the PHN. posit ion of PHN.-C.W.-NET-
CAL. srvitch 52, the receir.'er is operative for
voice signals. The bfo and the crystal calibra-
tion oscillator circuits are inoperative. Capaci-
tor C46 is a lorv-impedance path to ground for
the bfo signal, ancl capacitor C48 is a low-im-
pedance path to ground for the cr1'stal calibra-
tion osciliator signal. In this mode of operation,
C46 places the screen grid (bfo plate) at, a-f
ground potential, and C48 is used as an r-f
bypass for the screen grid (calibration oscil-
lator plate) of V5. The control grid of V5 also
is grounded.

Fi,gure 3(t.  Rodio Receíuer R-174lURR,bf o, ìunci lottal sch.ematic.
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2  D  I . F  A M P L I F I E R
C À L I B R A Î I O N  O S C I L L A T O R

v 5
t R 5

s r
F R O N T R E A R

470
7 F>

I9T R.F AMPLIF|ER

TM 295-32

C RYSTA L
C R z / U

i l .6  UH
. O I U F

I

I

- - 4  ! l

lsl I zL--
- - J  l 4 l  I
_ _ _ - l
I B A N o  S w . l  I
sf- I

I

I
, ,a  L -

S2 SHOWN IN CAL,  POSI Î ION

Figure s1. Rttdio Receit-er R-1Zt+lL.tRR.

65. C.W. Operotion
( f ig.  32)

When the PHN.-C.W.-NET-CAL. srvi tch is
in the C.W. position, the bfo is operative, ancl
the iit-c voltage is grounded, itrcreasing the
gain of the receiver.  Sect ion 1, rear,  of  the
su-itch removes the bfo ground connection and
places a ground on the avc bus.

66. NET Operqt ion
( f igs. 32 and 34)

In the NET posit ion of the PHN.-C.W._NET_
CAL. sri' itch, the receiver operates in a manner
simi lar to that of  C.W., except that the circni t
to rela)' K1 is openecl. Section 2, rean:, of the
sri-itch performs this fr-rnction. Disabling the
lelal '  permiis the tuning of the etcí tet .of  the
.,)c:r1 transmit ter to the Net Control  Stat ion
:ì'e(tltenclr. This is accomplishect by tuning the
r'r.cei\rer to the Net Control Station frecluency
rrr l  tuning the Iocal t lansmit ter erci ter to the
;rrecl  receiver freqnency (par.  23).  Opening
,, relay circuit pret.ents the disabling of the
, eir.er rvhen the local transmitter is turned on

,  _ r1BA

sEct 3
F R O N T

N O I E S :
I ,  U N L E S S  O T H E R W I S E  I N O I C A I E D :

ALL RESISIANCE VALUES ARE IN OHI \1S.
ALL CAPACITANCE VA'LUES ARE IN
M I C R O M  I C R O F A R A D S .
A L L  I N D U C T A N C E  V A L U E S  A R E  I N  H E N R Y S .

2 . K  .  I , O O O O H M S .
3 .  U H  =  M I C R O H E N R Y S .
4 .  U F  =  M T C R O F A R A O S .

5 ,  S W I T C H  S E C T I O N S  D E S I G N A I E D  N O .  I  A R E
N E A R E S T  T H E  K N O E  E N D .

6 ,  S IVITC} i  SECTIoNS.  AS VIEwED,RoTAÎE
C O U N T E R C L O C K W I S E ,

ctr I i b r at i on o s ci I I cr t or, .hnt c t í ot t tt I s clt ematic,

during the exciter tuning. After the elcifei. is
tnnecl, the PHN.-C.W.-NET-CAL. srvitch shoulcl
be set to PHN. or C.W., before the tunins of
the transmitter is completecl.

67. CAL. Operot ion
(f igs. 32 and 38)

a. t rr . r  the CAL. posit ion of PHN._C.W._NET_
CAL. sr,vitch, the receiver is capable of receiving
signals only from the crirstal calibration oscil-
lator.  The concl i t ions are the same as C.W.,
except that the cr1'stal calibration oscillator is
operat ive ( f ig.  32),  the antenna circui t  is open
(f ig.  33),  and the pr imary of antenna trarìs_
former T1 or T5 is shortecl  ( f ie.  33).  The R.F.
GAIN control is iuoperative.

ó. In this mocle of operat ion. scfeeì l  r-ol tage
for r- f  tube Vl and i- f  tube \--1 is ol l t ;1 i11s11 f t .cm
the 90-r 'ol t  d-c potent iaì  i r t  piu Lì r , t  J-1 tht .oLrgh
sect ion 3, rear,  of  I rH\-,-( ' . \ \ - . -NI lT-( ' - {L.  su, i tch
32 and sec t ion  1  o f  I IA \ I )  S \ \ - .  s r i , i t ch  51 .  anc l
the voÌtage-ciro11pi111. r 'esist . t '  nel \ \ -( ,1.k consist_
ing  o f  R35,  R:11 .  rLnr l  I ì : ì : l  (1 i ! . . : ì : l ) .  These i .e_
sistors :r i .e el int ìniLter l  succersir-el l -  f ront the
screeì l  c ir .cui ts ot \ -1 tut t l  Vf as BANII S\\r .

v/wo,,1y
*/4 t/ oc 

i
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..,i ' itch S1 is turned from position 1 to position
1. This changes the sensitivity of the tubes,
.releasing i t  for each higher frequency band.

r. Because of rich harmonic frequencies of
:he bfo and the cal Íbrat ion osci l lator,  there is
ir ntixirrg of the third harmonic of the calibra_
t ion osci l lator and the fourth harmonic of the
ìr to,  causing an audio tone of 6.66 kc in the back_
grc.uncl u'hich is undesirable but unavoiclable.

68 .  Mon i to r ing  Opero t ion
(f lg.  84)

n. For purposes of monitoring sidetone in
s1-stem appiications, connection is made from
an external t ransmit ter to MONITORING IN_
PUT receptacle J1. In this mocle of operation,
a 12-r,olt cl-c or a 24-volt d-c input may be used
to energize relay K1. This opens the plate and

screen t -c i l tage I ' r  , t .  i t - i  i r t ì ì i r .  j ; ì1 .y .  . .  .  -
ab l i ng  t he  tL r l t e .  i r n t l  s i . r i , r ' t :  t ! : r . .  r . r  . .
g round .  The  i o r i -  i r n t l  h i gh  i L_ t '  r r n : ì  . . .  .
sti l l  operative.

(1 )  Fo r  12 -  and  2 - l - r - r i l t  r - c l r i e r r . r , : .
t ion,  the d isabl ing r -o l tugc i .  ,  ,  . .

d i rect ly  f rom the l lo \ \ ,er  >ut) t , . , . , .  i  _
vol t  operat ion,  R23 i l r r ips r i r t :  . , i ,

supply to 12 vol ts  to act i r . :L tc  Lt . . r , .  I
The coi l  o f  d isabl ing le la1.  I i l  i :  r  r
p l e ted  to  g round  a t  t he  t i , ; Ln . rn l . . .
through p in C of  J1,  ancì  r . ìo ì .n l r r Ì ì . . .  . .  .
be connected in  such à t ranì ì€t .  r r :
cause  ope ra t i on  o f  t he  re la l . l . i r r n  : r  .
push- to- ta lk  c i rcu i t  o f  the t lansnt i . t  . ,  ,
is closecl.

(2)  For  6-vol t  vehicular ,  c l ry_bat te l r . .  ,  r .
115-vol t  a-c operat ion,  exte lnul  r l i ._
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t r t  7
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ALL CAPACITANCE VALUES ARE
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f  unc t i  o  na l  s  ch  e  t  na  t  í  c ,

8Al,/o/ r/ PR/41ARY
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abling voltage of 12 or 24 volts clc
mnst be supplied by the transmitter.
When a \2-volt d-c source for clis-
abling is used, the f 12 volts is applied
to pin A of J1, and the ground retltrn
circuit is connected to pin Cl of J1.
When a 24-volt d-c source is used, the
f24 volts is applied to pin B of J1,
and the ground return is connected to
pin C of J1.

b. The sicletone output of the transmitter
should have an impedance of 600 ohms, and one
sicle free to be grounded. Sidetone input is
connected to pin D of J1 ancl pin E of Jl
(g round) .

(1) Sidetone input voltage is impressed
across R36 and is fed into V7 through
fixed attenuator R12 and coupling ca-
pacitors C27 ancl C47.

(2) Sidetone input voltage is fed into V8
through R12 and C27.

c. The audio output connections, pin F of J1
and pin E of J1 (ground),  are used to suppl l '

ANTENNA

+90v J4tPtN 6) S I D E T O N E  I N P U T

-4.2 V J4 tPtN 8)

f  t .4v J4 tPtN i l

J3 (PtN A )

AUDIO OUTPUT

the leceiver outpnt to the transmitter for local
monitoring. The audio output of the receiver
is taken from the 600-ohm secondary terminal
o f  T1 l  (p in  A  o f  J2  and J3) .

d. It is possible to use Radio Receiver R-174/
URR s' i thout Pou'er Supply PP-308,/URR.
For this purl lose, A+, B+, B-,  and grol lncì
conuect ions u'ei 'e l rr t lnght out to J1.

(1) For such ol terat ion, the l rosi t ive ter-
minal of  the l .5-vol t  c i-c source (A+)
shor,rld connect to pin H and the nega-
t i v e  t e l m i n a l  ( A - )  t o  p i n  E
(grouncl) .  The posit ive terminal of
the 90-volt  d-c sonrce (B+) should
connect to pin K and the negative ter-
minal (B-) to pin J.  Also, i t  rv i l l  be
necessary to connect a 160-ohm resis-
tor across pins 8 and 10 of J4.

(2) A suitable cabinet shor"rld be used that
rvill fit properly against the rvater-
proof gasket around the rim of the
receivef.

NOTES:
I ,  U N L E S S  O T H E R W I S E  S H O W N :

R E S I S T O R S  A R E  I N  O H I V I S .
C A P A C I T O R S  A R E  I N  N , I I C R O I l I I C R O F A R A D S .

K  =  I ,OOO OHMS
MEG .  I ,OOO,OOO OHN4S
SWITCH SECTION DESIGNAIED NO.  I  IS
N E A R E S T  T H E  K N O B  E N O .
S 2  S H O W N  I N  P H N .  P O S I T I O N .
K I  SHOWN IN  ACTUATED POSIT ION.
swrTcH  sEcT roNS,AS  vTEwED,ROTATE COUNTERCLOCKWTSE,

r-.-;r c 47
Lgl ?ooo

P vzrprt 6) 6zto

v8 (PlN 6) 6R/D

c 3 5
2000

TM 29s-36

AGO 313A

z .

4 .

5 .
o
7 .

R  t 2
I  M E G

R 3 6
I  M E G

c 2 7
?ooo

R22
470 K

5+

+24 V J4 (PtN t)

G R O U N D  S E E K I N G

Figu,re 34' Radio Receiuer R-l741L'ÍÌR, rt tatt í tctr ing ínptt ' t ,  functional schematic.



CHAPTER 5

F IELD MAINTENANCE INSTRUCTIONS
Note. This chapter cotttait ' ts infonnation for f ielcl  n.raintenance. The an-rount

by units having fìekl tnaintenance lesporlsibi l i ty is l imitr.d only by the tools and
the  sk i l l  o f  the  lepa i lman.

of repair  that  can ì re l re l for .nter l
test  eclu ipment avi r i la l r l t '  and ì ,1-

Sect ion l .  TRoLTBLE sHooTlNG AT FTELD MATNTENANCE LEVEL

69. Trouble-Shooting Procedures
u. Generul The first step in ser,vicing a cle-

Íective radio set is to sectionalize the fault.
Sectionalization means tracing the fault to the
inu. io) '  cott t l totr ,ent ot '  cí t 'ctLi t  responsible for the
abnormal operation of the set. The second step
is to localize the fault. Localizatiolt means
t lacing the faul t  to the clefect ive 7rnr. f  respon-
sil.rle for the abnormal conclition. Some faults
- ' rch as burnecl-out re-qistoLs, t ' - f  alc ing, and
sholtecl transforntels often cau be located by
sight,  smel l ,  ancl  heal iug. The major i ty of
firnlts. hrru'et'er', must be localized by cltecking
t'oltcr g e u ttcl t 't,sístance.

b. Component Sect ional, izat ion ancl Local i -
zuttot t .  The tests l isted below aid in isolat ing
the source of trouble. To be effective, the pro-
cedure shor"rld be follou,ed in the order given.
Remember that servicing procedure shoulcl
callse no further damage to the receiver or
power supply. First, trouble shoulcl be localizcd
to a single stage or circuit. Then, the trorible
may be isolatecl u'ithin that stage or circuit b1'
appropriate voltage, resistance, and continuity
measLrrements. The service procecllìre is sum-
marized as follorvs :

(1) VíwaI ittspection. The purpose of vis-
ual ir-rspection is to locate any visible
trouble. Through this inspectiorr
alone, the repairman frequently mal'
discover the trouble or determine the
stage in rvhich the trouble exists. This
inspection is valuable in avoiding ad-

\ co  313A

ditional damage rvhich might occur
to the receiver thror"rgh imploper
servicing methods, ancl in forestalling
futnre fai lures.

(2) I t tptr . t  resistance i l teasut,e nter i l .q.  These
measltrements (pars. 73 ancl 7r1 ) pre-
vent further damage to the receir.'eL
from possible short circuits. Since
this test gives an indication of the
condition of the filter circuits, its func-
tion is more than preventive.

(3) OperationrLl test. The operational test
(pars. 75 and 76) is importzrnt oe-
cause it frequently indicates the gen-
eral location of trouble. In man)' in-
stances, the information gaineci rvill
determine the exact nature of the
fault. To utilize this information
fully, all symptoms mnst be inter-
preted in relation to one another.

(4) Trouble-shoot i t tg cl tat ' t .  The trouble
s1'mptoms listecl in these charts (parri.
77 ancl78) r i ' i l l  a id gleat l r .  in local iz-
in.q trouble.

(5) Szgric l  sul tst i t i r t t r . tn.  The pr incipal acl-
vantage of the signai substitr,rtion
methocl (pars. 80 thror"rgh 84) is that
i t  usual l l -  enables the repairman to
locaiize a tronble accuratell ' ancl
quickll- to a given stage u'hen the
genelal  locat ion of the trouble is not
immecliately evident from the above
tests.
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Stuge glain charts. These charts (par.
87) can be used to local ize obsclìre,
hard-to-find troubles,

Intermittents. In all these tests, the
possibility of intermittents should not
be overlooked. If present, this type of
trouble may be made to appear by
tapping or jarring the set. It is pos-
sible that the trouble is not in the
radio itself, but in the installation, or
the trouble may be caused by external
conditions. In this event, test the in-
stallation. if nossible.

70. Trouble-Shooting Doto
Take advantage of the material supplied in

this manual. It will help in the rapid ìocation
of faults. Consult the follorving trouble-,shoot-
ing data:

a. Poroer SupttIU PP-308 /URR.

Fig. or
Par. No. Description

( 6 )

(7 )

F r g .  o r
P a r  N o . Description

F i g . 4 5

F i g . 4 8

Pa ' " .74

P:rls. 80 thi 'ough 8,1
Par. 86

Par. 87

IìaCio Receiver R-l74/URR, tube
socl iet voltage ancl resistance dia-
g l ' a t n .

Rarl io Receiver R-174lURR, sche.
nra t ic  r l iag lam.

Inpr-rt  rcsistance measurements for
R: r t i io  Rece iver  R-174/URR.

Signal sr-rb.-"t i tut ion.
D-c le'sistances of coi ls and trans-

folurcls of Radio Receiver R-
1 7 1 . /  U R R .

Stage gain charts.

rl
II
I
fl

h
I

(
-t

t
(

t
I

J

I
tb
br

71. Tools qnd Test Equipment Required
for Trouble Shoot ing

The tools required for trouble shooting Raclio
Receiving Set AN1GRR-5 are listed in para-
graphs 30 and 31. The test equipment required
for trouble shooting is listed below. The tech-
nical manuals associated with the test equip-
also are listed.

I
ól

rt
Test equipment

]  
Ins tmct ion  manua l

F i g . 3 5

F i g . 3 6

tr'�io 14

F i g . 4 7

Par. 73

Par. 85

Porver Supply PP-308/URR, top
view of chassis, wibh cover re-
moved.

Pou'er Supply PP-308/URR, bot-
tom view of chassis, rvith cover
removed,

Power Supply PP-308/URR, tube
socket voltage and resistance dia-
gTam.

Porver Supply PP-308/URR, sche-
matic diagrain.

lnput lesistance measLlrements for
Pov'er Supply PP-308/URR.

D-c resistances of coi ls and trans-
formers of Power Supply PP-
308/URR,

RF Signal Generator Set AN/
URM-25 or Signal Generator
TS-588/U, or equal.

Output Meter TS-585A/U or equal
Flequency Meter Set SCR-211
Electronic ÙIult ir i reter TS-505/U,

or eqr,ral.
Tube Tester I-177, I-177-4, or

equal.
Audio Osci l lator TS-382.A'/U
.05-pf capacitor
.01-pf capacitor
l-10-l  rrf  capacitor

NAVSHIPS 91283
Tl {  11-5018

11-5017
1 1-300
11 -5511

I I -2627

16-35T5382-2

TM
TM
T M

TM

TO

F i g . 3 7

I ' i q . 3 8

* .  39

h. Rudio Receiaer R-17/'/URR.

Fig. or
Par. No. Description

72. Visuol  Inspect ion

When a radio set is brought in from the field
for check or repair, remove the pou'er suppl-v
and the receiver from the case, remove the top
cover of the receiver and bottom covers of both
Lrnits, and inspect both as follows :

a. Examine for burned insulation and resis-
tors. Examine for wax leakage and any dis-
coloration of apparatus and r,vire.

b. Inspect for broken connections to tube
sockets, plugs, and other apparatus, as \ilell as
for defective soldered connections. Examine

Radio Receiver R-174/URR, resis-
tor-capacitor board voltage and
resistance diagranl.

Radio Receiver: R-l?4/URR, top
vierv of chassis, rvith cover re-
moved.

Radio Receiver R-174/URR, bot-
tom view of chassis, rvith cover
removed.

56 AGO 3134



for bare wires touching the chassis or other
rr'ires.

c. Be sure that the labels on the tubes in the
various sockets correspond to the correct tube
numbers for these positions as given in the
manual. Replace or interchange any tubes
rvhich have the wrong numbers. Replace bro_
ken tubes. Inspect for loose tube-socket con_
tacts.

d. Inspect the fuses. Check carefully for
short circuits wherever a power supply with a
blown fuse is found.

e. Inspect the dial mechanism. Be sure that
the dial turns smoothly.

/. Check all switches and controls for ease
of operation.

g. Inspect all power plugs and cables. Re_
place or repair any plugs or cables that are
broken.

h. Inspect for loose or missing screws, espe_
cialiy those which fasten tube sockets in place.

73. Input Resistonce Meosurements for
Power Supply PP-308/URR
ffig. aa)

a. Trouble rvithin the porver supply often
ntay be detectecl b1' checking the resistance of
the filament and h-v circuits before applying
po\\-eÌ' to the unit. Make the following checks
ìrefore attempting to put the pou'er supply into
olreration. Disconnect the por,r'er source and
the receiver-power supply interconnectine
cable.

ó. The resistance betu'een terminals 6 and 10
of J101 should read inf ini ty.  I f  there is a re_
sistance reading, check tube V101, resistor
R111, and the wir ing to these components.

c. The resistance betrveen terminais g ancl
10 (ground) of J101 shoulcl  reai l  62 ohms for
r,ll settin.qs of POWER SELECTOR, su,itch,
;rcept DRY BAT. In this ìat ter:  morle of oper_
.t ion, the resistance shori lc l  reacl  162 ohms. i f
l te l "esistance varies appreciabl l '  more than 10
' ,r 'cent.  check resistors R1i l8,  R109, ancl  the
r r ing  to  sec t ion  6  o f  51( )1 .
1. The resistance betu'een terminals 2 and ,1
.1101 shoLrlr ì  rcat l  1.1 ohms. i f  the reacl ing

, 's uot corresponcl to this value, check T103.

' ,  r l l : ì A

e. The resistance betrveen J10gA and J10BD
(POWER INPUT receptacle) should be Lz
ohms with POWER ON-OFF switch turned to
ON. I f  the reading is higher,  check T101 pr i_
mary and T102 terminals 11 to 12. I f  the read_
ing is lower, check T101, T102, C102A, and
C102B. Turn POWER ON-OFF sn. i tch to OFF:
the reading should be infinity.

/. The resistance between J10BB ancl J10BC
should read infinity. Turn pOWER ON_OFF
switch to ON; the resistance should read .2
ohm for the 6 V setting, .04 ohm for the 12 V
setting, and 2.2 ohms for the 24 V settins of
s101.

g. Measurements of resistance from J104D
to J104C, (DRY BATTERY receptacle) should
be 162 ohms when POWER SELECTOR srvitch
5101 is turned to DRY BAT. and 62 ohms u,hen
switched to any other mode of operation. If
resistance reading is incorrect, check R10g and
R109.

b. Resistance from J104A to J104D should
read infinity. Check S101, 3109, and the con_
tacts of reìay K101.

74. Input Resistonce Meosurements for
Rodio Receiver R-174/URR
6s. 45)

Trouble within the receiver often may be cie_
tected by checking the resistance of the filament
and h-v circuits before applying po\ver to the
equipment. Make the follorn'ing checks before
attempting to put the receiver into operation.
I) i -sconnect ai l  cabìes to the receiver. ;  turn R.F.
GAII{  and A.F. GAIN controls to maximnm
cìockrvise direct ion; turn OIITpUT HIGH_
LOW srvi tch to HIGH; turn BAND SW. srvi tch
to band 1; and tru 'n PHN.-C.W.,NET-CAL.
functiun ss'itch to PHI{.

o.  The resistance l ietu.een terminal 6 and
terminal 10 of J4 shoulcl  read 110K ohms , t . I0
percent. If the l.esi.qtance is appreciabh, lou,er,
check capacitor C37, the u- ir ing to pins 2 ancl l j
of  al l  tLrbes, ancÌ pin K of J1. I f  the resistance
is  apprec iab iS-  h igher  than l10K ohms,  R1 l3
oi '  the 10,000-ol im resistor in Tl2 is pr:obablv
open;check  the  R. i -  c ; r ' cu i t .  To  prer ren t  l toss i_
ble damage to thc pi ; \ \ -el '  suppl l ' ,  correct r l Ì
abnormal ct tndi t i i : ls l refole connect irrq.  lhe
po\Yer .cllppl)'.
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ó. The resistance between terminal 11 and
terminal 10 of J4 should read almost zero rvith
all tubes in place. If the reading is appreciably
higher, check for an open filament line from pin
11 or an open ground connection from pin 1.

c. The resistance between terminals 8 and
10 of J4 should read 8 megohms. If the reading
is lower than this value, check resistors R26,
P"27, and. R30 and capacitor C40. If capacitor
C47 is shorted, the input resistance will be
lower; check C47 and resistors R24 and R31,
and check the rviring to pin J of J1.

d. The resistance between terminals 9 and
10 of J4 should read .5 ohm. If the reading is
higher or lower, check transformer Tl4.

e. The resistance between 7 and 1 of J4
should read 130 ohms. If the reading is differ-
ent, check R23. This reading will appear at
pins A and B of JL.

/. The resistance between A and C of J1
should read 125 ohms. If the reading is incor-
rect, check the coil of relay K1.

g. The resistance between D and E of J1
should be 1 megohm. If the reading is incor-
rect, check R12, R36, and C27.

h. The resistance between E and F of J1
should read 22.6 ohms. If the reading is incor-
rect, check connections to J2 and J3, pins A,
and secondary of T14.

i. To prevent possible damage to the power

supply, correct all abnormal conditions before
connecting the receiver to the power supply.

a. Sectionalizing Trouble.

75. Operotionol Test of Power Supply
PP-308/URR,

Operate the equipment as described in the
equipment performance checkl ist  (par.  43).
This checklist is important because it fre-
quently indicates the general location of trou-
ble. Listen for cracking or buzzing noises which
indicate h-v arcing. Check the power supply
for smoke and for the odor of burned or over-
heated parts.

76. Operotionql Test of Rodio Receiver
R-r74/URR

Operate the equipment as described in the
equipment performance checklist (par. 43).
This checklist is important because it fre-
quently indicates the general location of trou-
ble. Listen for signal noise in the receiver or
for received signals. Depress DIAL LIGHT
switch to check filaments. Check for h-v arc-
ing, smoke, and the odor of burned or over-
heated parts.

77. Trcuble-Shooting Chorts for Power
Supply PP-308/URR
( f igs. 35, 36, ant l  44)

The following charts are sltppliecl as ar-r aid
in locating trouble in the power supply. These
charts list the symptoms which the operator
or serviceman may observe while making a few
simple tests. The charts also indicate hotu to
sectionalize trouble quickly to a partictt'lcLr stage
or circuit. A tube check and voltage and re-
sistance measurements in the circuit ordinarily
should be sufficient to isolate the defective part'

t -

l.
J

fn
l.r
::

Symptom Probable trouble

POWER ON-OFF switch in ON
posit ion; K101 is not actuated
for 1l5-volt  a-c operation; set
inoperative for arty mode of
operation.

Vibrator E101 or E102 inoPera'
t ive for 6-, !2-, or 24-volt  d-c
input.

or dead batteries.
Open fuse  F101 (110V.1A. ) ;  connect ing  leads

to fuseholder or srvitch S103 broken; switch
5103 defective; defective l-v rect i f ier cir-
cuit.

Open fuse  F104,  F103,  o r  F102;  de fec t ive
5101 or 5103; defective vibrator E101 or
defective circuit cotnponent.

input. Replace batteries,
Replace fuse F101. Repair or re-

place srvitch 5103, Check relaY
K101. Local ize trouble in the l-v
recti f ier circuit  (b belorv), and
replace defective part.

Repair or replace defective Part.
Localize trouble in circuit (b be-
low), and replace defective Part

No voltage at J103 for 6-, 12-, or 24-volt  d-c I  Check power source. Check Power

operation, or 115-volt a-c operation. j  cable Assemblies cX-1355/U and
I  CX-1359/U.

No voltage at J104 for DRY BATTERY op- Check Power cable Assembly CX-

eration; wrong polari ty of d-c l ine voltage; 1 1360/U. Reverse polari ty of

58
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Symptom Probable trouble Correction

B: voltage not proper value,

\o f i lament voltage at pin 11 of
J 1 0 1 .

Defective h-v circuit ;  defective f i l ter circuit :
ot '  defective voltage control circuit .

Defective f i larnent voltage vibrator E102 and
associatecl components.

Local ize tt 'ouble (b below), and re-
place defective part.

Local ize t lonbÌe (ó below), and re-
place clefective part.

b. Local izíng T t 'ouble.

Symptom Probable trouble Cor rec t ion

Relay K101 does not tr ip in 11b-
volt a-c operation.

No input voltage to power supply; open fuse

shor,ted capacitor C11B or Cl14.
Defective voltage regulator tubes;

R 1 1 1 ,  R 1 1 2 ,  o r  R 1 1 B  o p e n .
Shorted capacitor C118; burned-out resistor

R115 or  R116;  de fec t ive  V104.

Repair or replace defective com_
ponent.

Replace defective vibrator or part.
Replace defective part.

Replace defective part.

Replace defective part.

Check and replace V102, R101,
R106,  C113,  o r  C114.  Check
secondary of T102.

resistor Check tubes. Replace r lefect ive
part.

Replace defective part.

F101 (110V.1A. )  ;  open co i l  o f  re lay  o r  de_
fective transformer T101; capacitor C102
shorted or CR101 defective; capacitor C101
shorted.

Burned-out fuse F104; defective vibrator.
No input voltage to vibrator contacts; open or

sholted tut,ns on t lansformer T10à pri_
mary ;  co i l  L ]01 ,  L ]02 ,  L ]03 ,  L104,  o r  L ì0b
open; capacitors C104 through C109 or
C112 shor ted .

Bnlned-out fuse F10B; Defective vibrator; no
input  vo l tage to  v ib ra to r  E I0 l ;  shor . ted  o l
open turns of transformer T102 primary,
open r.esistor R104; L104 or L10b open:
shor ted  capac i to r  C107 or  C l0g .

Burned-out fuse F102; defective vibr.ator; no
input voltage to vibrator E101; shorted or
open turns of transfornrer T102 primary;
open resistor R10il ,  R10b, or R107: L104
o i '  L I05  open;  capac i to r  C107 or  C10g
shorted. i

Defective h-v circuit ;  defective tube or
f i lament circuit ;  defective transformer:

No interrupted voltage at vibra-
tor E101 for 6-volt  d-c opera-
t ion.

ì*o inten'upted voltage from vi-
bi 'ator E101 for 12-volt  opera-
t ion".

\o inter.rupted voltage from vi-
blator E101 for 24-vo1t opera-
t ion" .

\o 81 voltage at junction of
R 1 1 0  a n d  C 1 1 4 .

\o B1 output voltage after pre-
vious checks have been made.

\o voltage at cathode (pin b) of
\ '104 for 6-, !2-, or 24-volt  op-
elation after previous cheeks
have been made.

Defective ' ' ' i r ing; defective rect i f ier cR102; Repair o'replace defective parts.
defective tr,ansformer secondary of T10B:
defective f i lament f i l tel  circuit ;  L106 or
L l 0 7  o p e n  ;  C l 1 0  o r .  C l l  I  s h o r t e d .

' I 'v AN EMERGENCy' rot 72- or 24-volt d-c operation onlv, shoull corìtact 1 or ó or both of E10r become defective and if the vibrator wi'r: i l ì t ibrate and thefe are no spares on han<], the leads on terminals 1 and 2 ancl terminals 4 and b of E101 fiÌter may be interchangerì..{ tae should be put on the porver supply noting the changes macle.

\o filament voltage at pin 11 of
J101 aftel al l  previous checks
have been made.

78. Trouble-Shooring Chorrs for Rqdio
Receiver R-174lURR
( f igs. 38, 39, and 4b)

fhe following charts are supplied as an aid
ìocating trouble in the receiver. These charts' the symptoms which the operator or serv_

, r  j l 1 3 A

iceman may observe, either visually or aucìibl1,,
while making a few simple tests. The chet.ts
also indicate hou to sectionalíze trouble qt,ir:l;ltl
to the particular stage or cit,cttit. The si.snal
substitution tests ouilined in paraglaphs g0
through 84 then can be used to sr_rpplement thls
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procedure and to determine the defective cir-
cuit. A tube check and voltage and resistance
measurements in the circuit ordinarily should
be sufficient to isolate the defective part.

a. Sectionali,zí,ng Trouble.

r M  2 9 5 - 3 6 _

Note. In the following tests, the power supply is
connected to the receiver, the poll'er is turned on, and
the power supply is operative. Set the receiver eon-
trols as in the preparatory section of the equipment per-

formance checklist.

Figure 35. Power Suppla PP-30SlURR, top aiew of chassis,ui'th coaerremoueil.

Symptom Probable trouble Correction

Dial lamp inoperative when DIAL
LIGHT switch SB is dePressed'

No receiver output, but dial lamp
lights when SB is dePressed.

Receiver operative, but excessive hum

in loudspeaker or headPhones'

No signal in loudspeaker and headset,

with a signal fed from an audio

oscillator through a '05-pf capacitor

Defective dial lamp. Defective filament
circuit. Defective switch S3.

Defective tube. Defective loudspeaker
or headset.

Defective filter capacitor C114, C118
(power supply), or C37 (receiver).
Avc circuit open, R15 or R18 open,

Faulty a-f stage.

Repair or replace defective part.

Check tubes. Repair or replace de-
fective part.

Replace defective part.

Check tubes. Use signal substitution
in the audio stages (par.80). Re-
pair or replace defective part.

Check tubes. Use signal substitution
in i- f  stages (par. 81). Repair and
replace defective part.

to pin 6 of V6'
No signal output in loudspeaker and I Faulty i-f or detector stage.

headset, with a modulated 455-kc j

signal from a signal generator I
coupled to pin 6 of V3 through a I
.01-pf capacitor, PHN.-C.1V.-NET' I
CAL. switch 52 set to PHN. Posi- |
tion, and audio stages checked' I

60 AGO 813r\
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Figure 36. Power SuTtplg PP-908/UnR,bottom

Symptom Probable trouble

v t o e

;*Ì

Rr8?

F t * i

ftr*$
L i *?

L  rn6

c i l * '

6 1 f  3

ftr*s

n,rús
î t*9.

s lú3

$r*1

f t 1 ! *

T:* r  ,
ì : { t1l
Jx t lg

6r**
f t t *4

* r * t
* 1 * 3
T t * S

at* t  ,

* *1* ;

* i l t . '

No signal output in receiver after pre-
vious checks have been made.

With r-f signal from signal generator
connected throug}r a |Il-ppf capaci-
tor to terminal A, and the ground
of the signal generator connected to
terminal G, there is no output in
loudspeaker after previous checks
have been made,

iì.eceiver output satisfactory with sig-
nal generator connector to antenna
terminals, but output weak on re-
ceived signals when using antenna.

Defective h-f oscillator stage.

Defective tube V1, Y2, ot: V3. Defec-
tive antenna transformer, r-f ampli-
fiels. or mixer.

v t 0  q T M  A 9 5  - 3 7

oíew of chassìs, with couer retnoaed.

Correction

Check tube and replace if defective.
Use signal substitution method
(par. 82) to locate defective part;
replace,

Check tubes. Use signal substitrrtion
method (par. 82) to localize the
defective part.

Repair antenna Ìead. Checli and le-
pair  connect ions to antenna.

Frú4

c f  ! ú J  t O l c l o t

rGO 3134

Open or loose antenna leacl.
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S y m p t o m P r o b a b l e  t r o u b l e Correction

No output signal heard as B.F.O. tr im-
mer is rotated and a 455-kc, 400-
cycle modulated signal is connected
through a .05-pf capacitor to pin 6
o f  V3,  and PHN.-C.W.-NET-CAL.
switch 52 turned to C.W. posit ion,
after previous checks have been
made.

No output signal is heard, r.vi th PHN.-
C.W.-NET-CAL. srvitch 52 set to
CAL. posit ion as tuning capacitor
is varied, after previous checks have
been made,

Defective bfo stage. Defective tube
V7. Open transformer T13.

Defective crystal calibration tube,
crystal,  or circuit .

Check tube V7 and replace i f  defec-
t ive. Replace or repair trans-
folmer. Use signal substitution
test in paragraph 81 to local ize
t louble.

Check tube \r5 and crystal;  replace
if defective. Chech resistors R13
and R14, capacitors C25 and C26,
and transformet: TL2; replace. Use
signal substi tut ion test (par. 81)
to local ize trouble.

b. Localizing Trotúle,

Symptonr Probable trouble Correction

Receiver inoperative r,vi th OUTPUT
HIGH-LOW switch 54 set to HIGH
posit ion.

Receiver inoperative with OUTPUT
HIGH-LOW srvitch 54 set to LOW
position after previous checks have
been made.

Osci l lat ion ( indicated by whist le or
howl ) .

Reception distorted; objectionable
h r r n  i n  n r r f n r r t

Noisy. fading, or weak r.eception.

Intermittent noise.

Defective a-f stage
or screen voltage
fective speaker.

Defective tube V7
stage.

Defective tube, poor
high-resistance solder
chassis,

V6 or V8. No plate
at VG or V8. De-

or defective a-f

shielding, or
connection to

Check tubes V6 and V8. Use signal
substi tut ion (par. 80) to check
each stage. Repair or replace de-
fective component.

Use signal substi tut ion (par. 80) to
check a-f stage. Repair or replace
defective component.

Check tubes. Check rviring to ground
solder points. Use signal substi-
tut ion tests (pars. 80 through 84)
to local ize trouble. Repair or re-
place defective part.

To check grid circuits, measure re-
sistances to locate faulty compo-
nents. Replace faulty components.

Check wiping contact on A.F. GAIN
and R.F. GAIN controls. Check
avc circuit .  Check antenna instal-
lation for poor connections. Use
signal substitution tests (par. 80
through 84) to local ize trouble.

With an insulated prod, gently tap
and slightly move all tubes, resis-
tors, and capacitors to locate loose
elements or loose connections, Use
signal substitution tests (pars. 80
through 84) to localize trouble.
Repair or replace defective part.

Open grid resistor or leaky capacitor
in audio circuits. Open capacitor in
the power supply filter circuit.

Faulty gain control. Defective avc
circuit. Faulty antenna,

Defective tube, resistor, or capacitor.

79. Generol Signol Substitution Notes

o. Signal substitution requires a source of
rndio, i-f, and r-f signals. A headset or the
,udspeaker also is required.

b. Note the volume. and listen for serious

62

distortion from the loudspeaker or headset at
the various points in the signal substitution
procedure. When possible, compare operation
rvith a receiver known to be in good condition.

c. Check the wiring and soldering in each
stage during the procedure.
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NOTES:

t .  ALL VOLTAGES TO GROUND.  REAOINGS TAKEN WITH
2O,OOO OHM-PER-VOLT METER.

* 2 .  r x e s e  R E A D T N G S  r A K E N  w t r H  v A c u u M  T U B E  v o L T M E T E R .
3 .  BAND SWITCH SET TO BAi lD  I .
4 .  R .F .  GAIN AND A.F .  GAIN SET TO MAXIMUM.
5.  FUNCTION SWITCH SET TO PHN.

6 .  O U T P U T  S W I T C H  S E T  T O  I { I G H ,
7 .  M E A S U R E M E N T S  T A K E N  W I T H  R E C E I V E R  C O N N E C T E D

I N  N O R M A L  I N S T A L L A T I O N .

8 .  U N L E S S  O T H E R W I S E  S H O W N :
R E S I S T O R S  A R E  I N  O H M S

9.  K= r .OOO OHMS.
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FigtLre 57. Radio Receiuer R-lT4lURR,resistor-capacitor bowrduoltage andresistance d,iagram,
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Figure 38. Rad,io Eeceiuer R-lf4/URR, top aiew of

Note. Do not remove r-f and i-f shields from the
chassis or shield cans from the tuned units until the
trouble has been traced definitely to the particular unit.
Do not damage wiring by pushing it back and forth
during inspection. Be careful not to damage the re-
ceiver in any other way.

d. Misalinement of one or more stages of the
receiver will cause reduced output. Misaline-
ment of the h-f (high-frequency) oscillator may
prevent any output.

e. When trouble is localized in a given stage,
test the tube, measure the voltage, and measure
the resistance of the tube socket of that stage.

/". Troutrle in a circuit or stage may not
cause changes in voltages and resistance meas-
rrements at the tube socket. The notes included
n this paragraph are merely a guide and

-houlcl suggest other procedures, such as volt-

64
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chassis toítlt coaer remooed.

age and resistance measurements on individual
parts.

g. Remove only one tube at a time when
testing. Check the number of the tube and test
it; if the tube is not defective, return it to its
proper socket before another tube is removed.

h. Each step presupposes the satisfactory
completion of all previous steps. Isolate ancl
clear any trouble located before proceeding
with any succeeding steps.

80. A-f Signol Substitution Tesrs
a. High OutTtut. In these tests, turn OUT-

PUT HIGH-LOW switch 54 to HIGH, and ap-
ply a 1,000-cycle audio signal from an audio
generator through a .05-pf (microfarad) capac-
itor.

î8

f 4

t t

n t
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:
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Apply a signal to terminal 2 of V8,
and listen for a low-volume signal in
both the speaker and headset. This
will check the speaker, headset, output
transformer, headset connectors, and
speaker switch. If there is no signal,
examine these components and asso-
ciated wiring.
Place the audio signal on pin 6 of V8.
Listen for an increased output (rela-
tive to the test in (1) above) in the
headset or speaker. If the output is
weak or distorted, check the tube. If
no signal is heard, check for -4 volts
dc at pin 8 of J4, Bf and screen
voltage of V8. Check resistors R24,

R25, and R26 and capacitors C37 and
c38.

(3) Apply the audio signal to pin 2 of. Y6
and listen for the signal in the head-
set or speaker. If there is no signal,
check capacitor C34, resistor R19B
(4.F. GAIN control) ,  resistor R22,
and capacitor C35.

(4) Apply the audio signal to pin 6 of V6
and listen for an increased output
(relat ive to (1) ,  (2),  and (3) above)
in the speaker or headset. If the sig-
nal is weak, check the plate and screen
voltages of V6. If there is no signal,
check the tube and the wiring. If the
signal is distorted, check coupling ca-

t t z  c r c  c 2 ú  R 2 3  v 3  R 9

' ' '' l''" ''t"'1"]'l'*oJ

Figztre S !). Radio Receiuer R-1 T 4 l U RR, bottom aiew of cho,ssis, tuith cooer yem,ou ed,

( 1 )
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paclror C31, resistors R19A (A.F.
GAIN control) ,  R18, R20, R21, and
capacitors C32 and C33.

b. Lotu Output. Turn OUTPUT HIGH-LOW
srvitch 54 to LOW and apply signals as in c,
above.

(1) Apply audio signal to pin 2 of Y7.
Listen for a weak output signal (rela-
tive to signal in o above) in the head-
set or loudspeaker. If no signal is
heard, check C42 and Tl4.

(2) Apply audio signal to pin 6 of VZ.
Listen for an increased output signal
(nelative to signal in (1) above) in
the headset or loudspeaker. If the
signal is weak, check tube V7, resis-
tors R31 andR27, and capacitor C46.

81. l - f  Signol  Subst i tut ion Tests
Set the R.F. GAIN and the A.F. GAIN con-

trols to the maximum clockwise settings, and
set the PHN.-C.W.-NET-CAL. switch to the
PHN. setting. Adjust the signal generator to
455 kc with a 400-cycle modulation applied.
Feed this signal in series u'ith a .05-pf capaci-
tor into the set at the points indicated in o
through I below, in turn, and listen for the sig-
nal in the speaker or headset. An increase in
signal should be noted when a signal is fed at
the control grid as compared to the plate of a
particular tube.

Note, Iî it is determined that the receiver is mis-
al ined, refer to paragraphs 94, 95, and 96.

a. Termínal t+ of V6 (Detector Plute). I f .
there is no signal or if the signal is distorted,
check resistors R17 and R18 and capacitors C29
and C30. If there is no signal, the secondary
winding of T11 may be open, the capacitor in
the transformer may be shorted, or the trans-
former may be misalined.

b. Termínal 2 of V5 (Plate of Second i-f
Amplifi.er). If there is no signal, the primary
of T11 may be open, misaìined, or shorted.
Check the winding and internal capacitor.

c. Terminal 6 of V5 (Grid of Second i-f
.A,mplifi,er). If there is no signal, check the tube,
he plate and screen voltages, resistor R16, and
rrpacitor C28. The secondary winding of trans-
{ )rmer T10 may be shorted or misalined ; capac-

,ror in transformer may be shorted.

66

d. Terminal 2 of VI (Plute of Fi,rst i-f Am-
plirter). If there is no signal, check the primary
of transformer T10. It may be open, shorted,
or misalined. Check the winding, and check the
capacitor in the transformer.

e. Termùnal6 of Vl (Grid of First i-f Amplt-
fter). If there is no signal, check the tube and
the plate and screen voltages at the tube. Check
resistors R10 and R32 (R.F. GAIN) and capac-
itors C4 and C23. The secondary of T9 may be
open, shorted, or misalined. Check the winding
and check the capacitor in the transformer.

f . Termi,nal2 of VS (Plate of Conaerter). if
there is no signal, check the primary of T9. It
may be open, shorted, or misalined. Check the
winding and check the capacitor in the trans-
former.

82. R-f Signol Substitution Tests
(figs. 24 and 48)

Set the signal generator to 1.5 mc with a
400-cycle modulation applied through a 110-
ppf capacitor to the points listed in a, through /
below. Set the receiver controls as follows :

R,F. GAIN control
A.F. GAIN control
PHN.-C.W.-NET-CAL. switch
BAND SW. switch
MANUAL-PRESET TUNING

control

Maximum clockwise
Maximum clockrvise
PHN.
Band 1
1 .5  MC.

a. Termi,nal 6 of VS (Grid of Conaerter).
(1) Tune the receiver for an output signal

in the loudspeaker and headset. If
there is no signal, the r-f section of
the tube may be inoperative. Check
the tube, plate, and screen voltages,
resistor R9, and capacitor C21. The
grid circuit may be shorted. Check
resistor R7, capacitors C18, C19, and
C1C, and BAND SW. switch 51. The
C winding of transformer T3 may be
misalined, open, or shorted, or the
capacitor connected in the trans-
former may be shorted.

(2) The h-f oscillator may be inoperative.
Check the tube. IJse a vacuum-tube
voltmeter to measure the grid voltage

A
tl

P,
ls
ci
L -
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(4 )

( 1 )

e s m c l

Band

2

3

at pin 4 of V3. Voltage should be -4
volts dc. Check R8, C20, 51, and C50.
A winding of T4 may be open, shorted,
or misalined. Check the rvinding, the
capacitor across the u'inding, the
220K-ohm resistor, ancl the 820-ppf
capacitor in the assembly.

(3) Repeat (1) above for al l  bands. The
table below indicates the frequencies
to be checked and the circuit compo-
nents for each banci. Tune the re-
ceiver to the signal generator fre-
quency.

_ l
r requency I Components

c. Tennínal6 of l '2 (Grtd of Secondr-f Amp-
lí.fi,er). Set up the eqr-ripment as described in
o above.

(1) If no signal is hearcl, check tube V2
and screen and plate voltages. Check
resistors R5 ancì RG and capacitors
C13 and C14.

(2) The grid circuit of V2 ma1' be mis-
alined, shorted, or open. Check resis-
tor R4 and capacitors Cg, ClO, C11,
and C1B. Check the band ss'itch, the
C winding of T2, and the internai
capa.citor.

(3) Repeat (2) above for any inoperative
band, using frequencies designated in
converter stages. This will check the
following components:2.7 mc

5 m c

4 9.5 mc

Cl1, D winding of T3, internal capaci-
tor, and band switcÌ..

I  C16, C winding of T7, internal capaci-
tor, and band slvi tch.

C15, D winding of T7, internal capaci-

I  tor, and band switch.
I 2 Band srvitch, D winding of T2, internal capacitor,

and C8.
Band switch, D winding of T6. internal capacitor,

and u ' i .
Band switch, E winding of T6, internal capacitor,

and C6.

d. Terminal Z of Vt (Plate of First r-f Amp-
lifrer).

(1) If no signal is heard, check the second-
ary winding of transformer T2 for
misalinement. Check the primary and
secondary windings for opens or
shorts.

(2) Repeat the procedure for any inopera-
tive band using frequencies designated
in o(3) above. This u'il l check T2 and
T6.

e. Terminal 6 of V1 (Gríd of Fír.st r-f Amp-
Iifi.er).

If no signal is heard, check tube V1
and screen and plate voltages. Check
resistors R2 and R3 and capacitors
C4 and C5.

Grid circuit of. Y2 may be misalined,
shorted, or open. Check resistor R1,
capacitors C3, ClA, and C2 (ANT.
TRIMMER), band switch, ancì seconcì-
ary of B winding of t ransformer T1.

Band 
i

Components

Repeat (2) above for all bands. The
table belou' indicates the frequencies
to be checked and the circuit compo-
nents for each band. Tune the re-
ceiver to the signal generator fre-
quency.

Band Frstuency Components

2.7 mc C51, B winding of 14, capacitor across
winding, 220K-ohm resistor and 1,200-
ppf capacitor in transformer as-
sembly, and band switch.

C52, A winding of T8, capacitor across
winding, 220K-ohm resistor and
2,200-ppf capacitor in transformer
assembly, and band switch.

C53, E winding of T8, capacitor across
winding, 150K-ohm resistor and 1,800.
ppf capacitor in transformer, and
band switch.

5 m c

b. Terminal 2 of V2 (Plate of Second r-f
Amphrter). Set the receiver controls to the
same settings as used for the converter stage.
Perform signal substitution in the same manner
rìs for the converter stage. If no signal is heard,
check the primary of T3 or T7. To check all
bands, use frequencies designated in a(4) above.
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(3)  Repeat  (2)  above for  any inoperat ive
band, using frequencies designated in
a above. This wil l check the follon'inq
comnonents:

Conlponents

hearcl. the crystal calibration oscillator ma1' be
defect ive. Check the fol lou' ing points in turn:

o. Check the voltage at terminal B of Vb
(tr late of cai ibrat ion osci l lator) .

Ò. Check the band switch ancl resistors RBB.
RSl,  anr l  R35.

c. Check L3, R13, C26 and the 10K-ohm re-
sistor in the T12 assembl-v.

d. Check for an oscillator gricì voltage of
-25 volts clc. If there is considerable variance
from this value, check R14 and C25, the cr-vstal,
and the tuning of T72.

e. If the beat signal is present on all bands,
but not present on band 4, C54 is open or ANT.
TRIMMER control might need retuning.

85. D-c Resistonces of Coils qnd Trons-
formers of Power Supply PP-308/
U R R

C rv ind ing  o f  T1  (secondary) .
B rvinding of T5 (seconclaly).
D n' inding of T5 (secondary) and 2,400-spf ca-

pacitor.

f  .  Antenna Terminal A.

(1) If no signal is heard, check the con-
tacts of relay K1, PHN.-C.W.-NET-
CAL. srvitch, band switch, primary of
T1, and the internal capacitor.

(2) Repeat the procedure for any inopera-
tive band, using frequencies desig-
nated in a above. This rvill check T1
and T5 and the following components:

et..l i Components

Primary of C rvinding
Primary of B rvinding

and band srvitch.
Primary of D rvinding

of T1 and band switch.
of T5, internal capacitor,

of T5 and band switch.

83. Bfo Signol Substitution Tests

Turn PHN.-C.W.-NET-CAL. sl,vitch to C.W.
Feed an unmodulated signal at 455 kc through
a .05-pf series capacitor from the signaì genera-
tor to pin 6 of V3 (signal grid of the converter).
A tone signal should be heard in the loud-
speaker or headphones, If not, check tube V7:
tube voltases; C44 (B.F.O. tr immer) ;  T13 for
misalinement, open, or short; internal capaci-
tors, 75 p,.f and 53ó p.p.f; and the 150K-ohm
resistor.  Check resistors R28, R29, and R11 and
capacitors C41. C43, ancl  C24. The voltage
measured at thr bfo gricl, pin 4 of V7, should
ire betu'een -15 nnd -20 volts dc.

84. Crystol  Col ibrot ion Signol  Tests
-iurn 

PHN.-C.W.-NET-CAI-. sr.r'itch to CAL.
ne the receiver thror"igh the entire tuning
:se for each bancl. A beat note should be
ir t l  every 200 kc on the dial .  I f  no signal is

ó 8

The d-c resistance of the transformers
coils in the power supply are listed below:

2
o

i

and

2
o

Trans-
former
or coil

i
i

Ohms I Special conditionsTerminals

80
1 '

T102 7 t o 2
2 t o B
3 t o 4
4 t o 5

A
't

.1

.2

.2
A

. 1
^

l4
160
160

I .|.)

6 t o 7
7 t o 8
8  t o  9 - -  - -
9 t o 1 0

1 1 t o 1 2  -  - -
13  to  14
14 to I5
16 to  17

I - ' -
T 1 0 3  7  t o 2 - -  1 8 0

Z t o 3  1 8 0
4 t o D  , .  . t

D t O t )  -  . t

L 1 0 6  "  7 . 2
L107 1 .2  i

L 1 1 1  1 0
L 1 1 2  i 0
K 1 0  ì  5 0
i .101 E101- - l l  to ; l  .01  V ib ra to r  E101 removed
i - I02  E101-2  to  2  .04  f rom socket .  Meas-
I-103 E101-{ to I  .04 urements are taken
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T e r m i n a l s S Ì ' e t  ì : r l  c o n r l i t i o n s

Trans-
former
o r  c o Ì l

T1

i

T t ' r n r i n r l s  O h r r r s

2  t o  g i ' ound  1 .2
l 3  t o  g l ound  1 .2
5  t o  g l oun t l  1 . 3
, t r  to u lo l rncl  .8

Z t o r ,  . x
3  t o  g l ound  I  1 . 6
5 t o 6  I  . 8
4 to g louncl  1

T r a n s -
f ( ) r m e r
o r  c o i l

Ì ' 7

T r a n s -
f o r m e r
or c(, i l 0hms lJatr( l

T 8  1 l o 2  2 2 t ) K
L104 E101-5 to 5 .04 f lonr p in of  v ibt 'ator '  1 to g lot t t r r l  .1

i . f  05 E101-1 to 1 ] .0.{ socl iet to pin of term- I 6 to 7 1;CK

inal  boai .d of  f i1ter  7 to grour-rc l  .1

:rssenrblf  into 'r i . 'hich 
Tg 2 to B l(r. i r

the  v ib la to l  i - c  con-  I  to  4  I  i ì . ;
It c:c t t,d.

T 1 0  2 t o 3  1 0 . . ' ,
L108 EI02-4 to 2 20 \ ' i l r latrr l  E 102 r 'emove.i  1 to 4 - 10.;
L 1 0 9 E 1 0 2 - 3 t o : ] . ( ) 2 f t ' o t i r - s o c 1 i e t . } ' I e a s - T 1 1 i z t o - r � � � � � � � �
L110 E102-2  to  1  . ( ì2  L r 'eurcn t ,s  a 'e  taken 1  to  4  I ( ) . r

f  r o r l t  I ' i n  o f  r - i b t  a t c i r '  . - -  ̂  
- -  

.
socl iet  to p in of  tcrm- 

Ci i  
-  

i t "  4 -  -  2t :

inal b.a'r l  of f i l ter i : ì  to 4 loK

asset .nb l f  in to  rvh ich  T13 1 to  3  . .  3 .E
the  v ib ra to l  i s  con-  3  to  4  in f iu i tthe  v ib ra to l  i s  con-  3  to  4  rn f iu i t l
nectcd.I  r r q \ L r r r .  ' I . 1 t  

1  r ^  4  t . ! r r

2 to 6 ( i70

86. D-c Resistonces of Coils ond Trons- 3 tct 4 - 22J
formers of Rodio Receiver R-l7q/ '1 to 5 '  - ' ;)

U R R  K r  J I A  t u  J I C  1 2 . - r

T r  r n , i n a l -

D

À
,1

87.  Stoge Gcin Chor ts
The stage gain charts in this paragraph list

the average input voltage requiled at each of
the r-f and i-f stages of the receiver to prociuce

a signal output of 10 mr,l '  (ecluivalent to 2.5
volts across an outpr,rt load lesist:rnce of 60i)
ohrns) . Use these charts a-s stnndarcis rvhert
tror-rble -qhooting to check the over-all .r lain of
the receiver anrì the gain of each r-f or i-f sttrge,
or  group of  s tages.  \ l 'herr  the leceive.r '  c lu tput
is  lorv,  local ize the t lc fect ive stage Ì r1 '  checking
the signatr voltage level of each stage :rgainst
the char t  u 'h i le  us ing e i t Ì - rer  the s ignal  t rac i t tg
methocl  of  t rouble shoot ing or  b1 '  mea-snr ing the
inclivicluzrl stager gain.

cL.  Rtcei t ;e t '  Contro ls .  Set  the ì -eceiyet '  c( ) r ì -
t ro ls  as fo l lou 's :

l , , r r t r o l

PHN,-C. \ \ ' . -NET-C41, .  - r rv i t ch  i  P IL \ .

.\crre. when 'reasuring ure r.esistance or the trans- i; ji ill ii fi # iil ) _ :i
j::'l:T'.:,lllu.l,,]];",nut BAND SW. sr^.itch 51 is set to ;; ;;;';;"';; ì-;;,;, ; 2
T n C  l ì l ( l l C a t C ( l  U a l ì C t ,

l lard _
I

1
4

2
T2

T '

l 4

]t5

'f (ì

1
I
2
2

1
I
2
2

2 t o 6

3  t o  g l onnd

5 to r-ì

4  t o  g ronnd

1 t o 2

1 to e ' r 'ouncl
5 t o ( i
( i  to g lound

2 to g i 'ount l

i ì  to g lount l

5 to g lor-rnd
,1 to grouncl

2 t o t i

3 to g loLrt rc l

5 t o i l
.1 to g lount l

2 t o ( i

i3 to g iouncì

5 t o 6

4  t o  g i ound

, )D

r  l  - t

1( i
.ó

220K
. t

220K
. l

..1

. l )

i n f ì n i t 1 '

. 8

..+

.3
i  nf irr i t l '

I
1
2

2

3
:3
l
4
ì
3
.{
I

3
.t

l

I ì . F .  GA I \  con t l o l
A .F ' .  G . { IN  con t t o l
SPF iAKER ON-OFF  sn ' i t ch

OUTI 'UT  H IGH-LO\V  su ' i t ch

I Iaxi r .nunr t ' locì i rv i :e
JI axinrtu.ti <tllt' l i u' ì st

0 ! ' F

ITI( ;H
ti

. 1
2 . 2
. ì

b.  S ' i ,qnal .  Get teratot ' .  The s ignal  .q 'er ì ( ,1 ' i i t ( ) r '
should be connectecl  to  the receivel  th t .Lrgh
,shor t ,  heav; ' ,  wel l -sh ie lc led leat ls  to  nr i r i r i r iz t ,
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racliation ancl stray coupling, particularly at
the higher frequencies. Ground the signal gen-
erator to the receiver chassis, but do not attach
an external ground to either one. Feed the r-f
and i-f signals, modulated 30 percent at 400
cycles, through a I70-ppf capacitor to the points
specified in the charts, and use the output me-
ter, set for a 600-ohm load, plugged into one of
the PHONES connectors.

c. Signal-Plus-ltíoise To Noise Ratio. A 10
to 1 signal-plus-noise to noise ratio is specified
for some of the r-f gain measurements listed in
d beìow. To obtain the required ratio, perform
the following steps:

(1) Set the A.F. GAII{ control to maxi-
mum clockwise nosition.
Connect the signal generator to an-
tenna terminal A through a 110-ppf
capacitor. Adjust the generator out-
put to produce a reading at the output
meter.
Turn off the signal generator modula-
tion and turn the A.F. GAIN control
until the output meter reads 1 mrv
(approximately .8 volt).

(4) If the meter reads 1 mw (approxi-
mately .8 volt) or less with the A.F.
GAIN control at maximum and the
signal generator moclulation off, leave
the control at maximum.

(5) Turn the generator modulation on and
readjust the generator output level to
produce an output of 10 mw (approxi-
mately 2.5 vol ts).

d. R-f Stage Gain. The receiver output for
all the measurements tabulated belolv should
be constant at 10 mw. The A.F. GAIN control
should be set for a 10-to-1 signal-plus-noise to
noise ratio with a signal fed into the antenna.

Signal generator
output connectr()n

Control grid, pin 6 of \-1,
through a .05-pf capacitor.

Control grid, pin 6 ot Y2,
through a .05-pf capacitor.

Control grid, pin 6 of V3,
through a ,05-pf capacitor.

Control grid, pin 6 of V3,
through a .05-pf capacitor
rvith signal frequency of
455-kc modulated 30/c.

Frequency
m c

S i g n a l
generator

oulput

A

1

1

2
2
3
3
4
A

1
I

2
2
a

ò
A

4

1
a
I

2
Ò
ò
À
A

1
1
2
2
ó
ò
4

^

18

o q

I

9.5
9 .5

1 8
1.5
, n

2 .7

I

Y. l )

9.5
1 8

l . o

2.7
9 n

tr

9 . 5
1 8

I . D

9 . 7

. r n

1 8

5 or less
20
22
12
38
72
2 I
18
1 ó . D

26
45
f o

340
39

1 1 8
30

290
114
340
720
120
160
96

130
220
102
260
600
90

\20
Dtl

103

I
I

I
(
1

( 2 )

(3 )

SignaÌ generator
output connect ion

Frequency
m c

Signal
g e n e r a t o r

output

e. I-f StaEle Guin.
(1) With receiver controls set as in o

above, set additional controls as fol-
lows:

Setting

RAND SW. switch Band 2

I{4IUAL-PREIPT rg\rrg:gll"t 5 mc
(2) The gain of the i-f stage is as follorn's:

Antenna terminal A through
a Ll0-ppf capacitor.

1
I
2
,.
2

Ò
Ò
4
4 )

I

- t ,o

2.7
2 .7
3.85

5
7.25
9.5
9.5

13.75

5 or  less
5 or less
5 or less
5 or less
5  o l  less
5  or  less
5  or  less
5  or  less
5  or  less
5 or Ìess

Signal generator
frequency

Signal generator
output connect ion

I  S igna l  Outpu t'  Genera tor  meter
output reading

p\-

455 kc ,400 cyc les ,
30% modula-

Converter grid,
pin 6 of V3.

Control grid,
pin 6 of V4.

Control grid,
pin 6 of V5.

10 mw

410 10 mrv

16,000 10  mw

70

t ion
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Sect ion I  l .

88.  Generol  Precout ions

Whenever the equipment is to be serviced,
observe the following precautions :

a. When making measLlrements s'ith the
power on, be careful not to touch the incoming
power terminals. Severe shock or bttrn may be
caused by low voltages if conditions are such
that current flow is high.

b. Before touching any part in the set after
the power has been removed, discharge capaci-
tors C114 and C118 in the power supply and
capacitor C37 in the receiver.

c. Careless replacement of parts often makes
new faults inevitable. Note the following
points:

(1) Before a part is unsoldered, note the
position of the leads. If the part, such
as an r-f or Power transformer, has
a number of connections, tag eactr of
the leads to it.

(2) Be careful not to damage other leads
by pulling or pushing them out of the
way.

(3) Do not allow drops of solder to fall
into the set; they may cause short
circuits. If solder does drop into the
set, remove the solder immediately,
because it is very often forgotten.

(4) Keep the hot solclering iron away from
other parts; excessive heat may dam-
age them.

(5) A carelessly soldered connection may
create a new fault. It is very impor-
tant to make a rvell-soidered joint; a
poorly soldered joint is one of the most
difficult faults to find.

(6) When a part is replaced in r-f or i-f
circuits, place it in exactly the same
position as the original one. A part
which has the same electrical value,
but different physical size, may cause
trouble in r-f circuits. Give particular
attention to grounding when replacing
a part. IJse the same groLlnd point as
in the original wiring. Failure to ob-

REPAIRS

serve these precautions may result in
decreased gain, oscillation of the cir-
cuit, or increase in the radiation of
the h-f oscillator.

89. Replocement of Ports

o. Most of the parts in Radio Receiving Set
AN/GRR-5 are readily accessible and easily
replaceable, if found to be faulty. When the
BAND SW. switch (S1) in the receiver requires
replacement, mark the wires connected to the
switch carefully with tags or other devices to
avoid errors in connection when a new switch
is installed. Be equally careful when replacing
P H N . - C . W . - N E T - C A L .  s w i t c h  S 2 .  \ Y h e n
POWER SELECTOR switch 5101 or POWER
ON-OFF switch 3103 in the power supply re-
quires replacement, follolv the same procedure.
Follow this practice when replacing any com-
ponent rn'hich has nnmerolls connections.

b. When replacing one of the transformers
T1 to T8 inclusive in the receiver, be extremely
careful when inserting tools through the band-
switch assembly. An alternate method of gain-
ing access to the transformers is to remove the
band su'itch by removing the front panel (par.
91), and then removing the 6 screws and lock-
washers holding the band switch.

90. Refinishing

Instructions for rustproofing and touch-up
painting are given in paragraph 39. Instruc-
tions for refinishing baclly marred panels or
exterior cabinets are given in TM 9-285t.

91. Disossembly Procedure
(fig. a6)

a. Gear Assentbly. Loosen the coupling at
the back of the gear assembly by loosening the
two setscrews, using: the wrench supplied, and
processed as fol lows:

(1) Remove the three cap and chain as-
semblies from the three connectors
and remove the three locking rings
and the one lockwasher around the
connectors.

(2) Remove the six knobs by removing
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the sct.eu's and lockrvashers in the
heacl of each knob; then remove the
seal nnts, lockwashers, and bushin!-s
around the shafts.

(3) Remove the dial lock a_ssembly by re_
moving the trvo scre\^/s, nuts, and lock_
r,vashers; remove the key and chain
by removing the one screw, nut. ancl
lockwasher.

(4) Remove the fine-tuning knob bl.
loosening the two setscreu,s; use the
Bristoi rvrench supplied.

(5) Remove the MAì{UAL - PRESET
TUNING knob by removing the one
nut anci lockrvasher.

(6) Remove the preset base and gasket b1'
removing the three seal screll 's.

(7) Loosen the gear assembll' b)' remov-
ing the tu'o seal scretvs.

(8) Remove the microsrvitch by rotating
it 180" clockr,r'ise, squeezing the tab,
ancl lifting it off.

(9) Remove the dial-light sr,r'itch piunger
by removing the one nut and lock-
lvasher.

(10) Remove the front panel, the fonl
screws, and locklvashers; unsolder the
antenna leacl at antenna post A anrì
the black lead to the R. F. GAIN con-
troì ; siicle the front panel forr.r,alrl
and slicle the gear assembl-r- tou'ar.d
the rear.

(11) Remove the ci ia i  scale by removing the
fottr screlt ts.

(12) Remove the luci te l ight guicle ancl
bracket b1- removing the trvo scre\vs
holcì i r ig the bracket to the gear assem-
bl1' anrì the tu'o .qcfews holcling the
Ìight guicle to the blacket.

(13) Rernove the dial- l ight bracket by re-
moving the trr'o sct ews, nnts, and lock-
urashers.

Nofc. ' fo reassemble the gear. assembll . . ,
fol lolv the procedure in rever.se older. Check
lubrication instruct ions in paragraph 86.

b. Preset Base. After removing the preset
base (a(6) above) use the dial  lock ke-v to re_
move the numbered cap nuts for replacement
prìfposes. Unscrerv the cap nuts over the slot
in the preset base so that the screw will fall
out and release the nut.

c. Manua,I-Preset Knrtb Assentbly. After the
preset knob assembly has been removed (a(b)
above), follou' the procedure below for repair
or replacement purposes :

(1) Remove the tu'o screws, the two lock_
rvashers, and the spring retainer.

(2) Remove the ttvo screws, the tu,o lock_
n ashers, and the detent positioner re_
tainer.

(3) Remove the detent positioner.
(4) Remove the spr ing and cap.
(5) Remove the tu'o detent guicles.
(6) Remove the spring bracket b), remov_

ing the two screr,ys and lockwashers.
(7) Remove the four screws and lock_

rvashers.

(8) Remove the tno cam brackets.
(9) Remove the cam arm from the cam lrv

removing the tu 'o screus ant l  l r rgl l -
tvashers.

(10) Remove the trvo springs and cliai u.in-
dow.

d. Batrd Srt:itch. To remove the band srn'itch,
first remove the front panel and then remove
the six -scre\1,s ancl lockrvasher,s (n ( 1) , (Z) ,
(8),  and (10) above).  Unsolcler,  and tas ai l
leacls to the band -qr,r'itch.

c. Diul Shutter arttl Gear.s. Follou, the pro-
ceclLrre in n aborze and then perform the func-
tir-rns belou'.

(1) Remove the dial  shutter by removiug
the hexagonal nnt, lockrvasher, axle,
spring r,r'asher, and seal screw.

(2) Remove the shoulder screrv, O ring,
gear (large), spring rvasher, lock-
washer,  and cap nut.

(3) Remove the smal l  gear by loosening
the two setscreu,s; use the Bristol
rvrench supplied.
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Sect ion l l l .  ALINEMENT PROCEDURES

92. Test Instruments Required for
Al inement

a. Signal Generator. The signal generator
should be an accurately calibratecl instrument
producing modulated and unmoclulated r-f sig-
nals, such as Signal Generator TS-b8g .U or
RF Signal Generator AN,,'URII-25. The fre-
qllency range must extend from 400 kc to 2b
mc. The alinement freqnencies are shor,vn in
paragraphs 94 through 96. If necessary, the
second harmonic generally can be used rvhen
the fundamental is not available. The genera-
tor should have an output of at least 5,000 irv
for best results in alining the r-f, h-f oscillator,
and i-f circuits. Frequency calibration of the
signal generator is extremely important to in-
sure that the receiver dial calibration will he
correct.

b.  Output Meter.  The output meter should
respond to audio frequencies and shoulcl pro_
vide at least half-scale deflection for 2.b volts
(approximatel l '  10 mr,v).  I t  should have a 600-
ohm input impedance. Use Output Meter TS_
585/U (or an equivalent meter),  set at  600
ohms.

c. Freqtrencll Meter. When a highly accurate
signal generator is not available. use a fre-
quency meter to check the accuracy of the gen_
erator.  Frequency Meter Set SCR-211 is sui t_
able.

d. Heaclset or Pertttanent-Mo qttet Lottcl-
speuker. The integrally mounted loudspeaker
or the headset suppliecì may be used for rouglr
alinement.

e. AIínement Tools.  A sui table al inement
tool, supplied u'ith the receiver, or an insulated
screw driver and insrilated nut drir.'er are re-
quired.

93. Col ibrot íon of  Signol  Generotor
When the signal generator cal ihrat ion is nct

acceptable, accl l rate al inement of the h-f  os-
cillator: in the receiver requires the use of a
freqnencl' meter to check the signal generator
setting. as follou's :

a.  Place the generator and the frequencl.
meter near each other.

b. Turn on both equi l tments and al lorv them
to warm up for at  least l5 minutes.

c. Calibrate the frertuency meter according
to the instructions fnrnishecl n-ith that unit.

d,. Attach a piece of u'ir.e to the signal gen-
erator output connectiotr anil place the u'ire
near the frequenc;' meter antenna.

e. Set the meter to the exact frequency at
which the generator is to be used.

l .  Whi le l istening to the heaclset connecred
to the frequency meter, tune the genefator to
zero beat with the meter. The sigtral generator
is nolv set for the frequenc;, desired.

.q. Turn off the frequency meter and remove
the wire attacheci to the signal generator out-
put connection.

9+, l-f Alinement Procedure
(figs. 38, 39, and 40)

Nolc. Keep the oLrtput reading at 10 mrv durine these
tests.

cr. Set the output meter to 600 ohms and con-
nect i t  to the receiver PHONES connector.  Con-
nect a suitable heaclset into the other connector
for listening plìrposes.

b. Set the signal generator to 485 kc, moclu-
lated 30 percent at 400 c-vcles, ancl connect its
output through a .05-1,f, or larger, blocking
capacitor to the signal grid of the seconcl i-f
ampl i f ier tube (pin 6 of Y5).

c. Set the receiver and power suppll, frotrt
panel controls as fol lou,s:

C o n  t  r o l

OUTPUT HIGI I -LO\ \ .  su ' i t ch  (S4)
PHN.-C.W.-NET-CAL.  s \ î i t ch  (  52  )
R.F .  GAIN cont ro l  ( I Ì l i 2 )
SPI , IAKER ON-OFF srv i tch  (5102)
BAND S\ \ r .  s rv i tch  (S1)
M A N U A I , . P R E S E T  T U N I N G

controì.
A . F .  G A I N  ( R 1 9 A  a n d  R 1 9 B )

PO\ \ -ER SELECTOR srv i tch
( s 1 0 1 ) .

PO\ \ 'ER ON-OFF swi rch  (S1o: l )

Set  t ing

H I G H
P H N .
Ilaximurn
O F F
Band 2
lJ rrrc

Ad.iusted to r.ead
to  |0  r l r rv  on
o l t t Ì l t ì 1  n l ( , î ( , t

l Iodc,  of  oìrer ' : r t ion
r r se r l

O N

d,  Al lou '  the receiver-  ancl  l ) ( ) \ \ -e l '  sr rp l t l r -  to
\varm up for  approxinr i i te l r -  . l  n t inutr :s  l te fore
making an;" '  ac l . jLrstu lenîs.  I l t ,  sr r re that  no out-
s i de  s igna l  i s  con t i n ! '  i n  t h r . oL rgh  the  an tenna
ci rcui t .  Acì . iust  f i l i r r t rent  vo l tage contro l  R116
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to obtain a reading of 1.4 volts dc at Jl02
(par .  15) .

e. Adjust the top and bottom slugs of trans-
former T11 for maximum output indication on
the output meter.

/. Connect the signal generator lead to the
grid of the first i-f stage (pin 6 of V4) and
adjust the top and bottom of transformer T10;
lower the input signal from the generator as
each circuit is tuned.

g. To aline the first i-f transformer, connect
the signal generator to the stator terminal of
C1C (fie. 38) and adjust the slugs of trans-
former T9 for maximum output indication. At
this point, peaking of all i-f transformers
should be rechecked to overcome any slight re-
generation that may be present.

95. Bfo Alinement Procedure
(figs. 38, 39, and 40)

a. Set the signal generator to 455 kc unmodu-
lated. Connect the generator oLltput through a
.05-pf capacitor to the grid (pin 6 of V4) of the
first i-f amplifier. Set the B.F.O. trimmer to
the vertical vyhite line on the panel. Set the
PHN.-C.W.-NET-CAL. switch to C.W.

ó. Connect an output meter and headset as
instructed in paragraph 94a. Adjust coil T13
at the bottom of the receiver chassis until a
zero-beat note is heard, or adjust it to minimum
outpnt indication on the output meter. Con-
nect a vacuum-tube voltmeter through a 68,-
000-ohm isolating resistor to pin 4 of V7. The
voltage at the grid, pin 4, should read approxi-
mately -15 volts dc to -20 volts dc.

96. R-f Alinemenf Procedure
(figs. 38, 39, and 40)

The step-by-step procedure for r-f alinement
is indicated in the chart in g below.

a. Panel Contro\s. Set the panel controls as
fol lows:

Settins

Setting

POWER ON-OFF sg , i t ch  (5103) - - - i  ON
A.F. GAIN control (R19A, R19B) i  Adjusted to 10

lnw on output
meter

b. Di,al Poí,nter Checlc. Before proceeding
with the alinement, see that the dial pointer
coincides with the vertical master line.

c. Trimmer Locutions. Adjustments are 1o-
cated on the top and bottom of the receiver
chassis (figs. 38, 39, and 40). Adjustments are
to be made with the special tools provided.

d. Calibration Accuracy. The accuracy of
the tuning calibration depends largely on the
h-f oscillator operating frequency, which is con-
tinuously set at 455 kc above the operating fre-
quency. Although the frequency of this oscil-
lator can be measured directly, it is simpler to
use the system indicated in the chart, rvhere
the tuning dial is adjusted to the operating
frequency, and then the trimmers are used to
peak the signal.

e. Image Frequency Check. To check the re-
ceiver for correct alinement, set the signal gen-
erator to the image frequency which u'il l appear
at a higher frequency on the signal generator
dial. This is the radio frequency plus tu'ice the
intermediate frequency. As an example, with
the receiver dial set at 2.7 mc, the image vl'ill
appear at 3.6 mc (2.7 mc f .910 mc) on the
generator dial. The image must be the weaker
signal, and a large input from the generator
should be required to obtaín the desired output.
The procedure should be followed to check the
alinement on all bands. If the signal frequency
appears at a lower frequency on the generator
dial than that indicated on the receiver dial, the
receiver is alined incorrectly and must be re-
alined. Note that in the alinement of the osciì-
lator, two signal peaks will appear when the
trimmer is varied. The peak with the minimum
capacity is the correct peak.

f . Connecti,ons. Connect the signal generator
to terminal post A through a !70-ppf capacitor,
and the ground lead of the generator to ter-
minal G. Connect the output meter in parallel
with a 600-ohm resistor across one of the
PHONES connectors.

0UTPUT HIGH-LOW srv i tch  (Sa)  
|

I ' I IN . -C.W.-NET-CAL.  sw i tch  (S2)  
|' A N D  S W .  s w i t c h  ( S 1 )  - -  - l

F .  GAIN cont ro l  (R32)  -  
ì

PEAKER ON-OFF swi tch  (S102)

HIGH
PHN.
1
Maximum

clockrvise
O N
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S. R-. t  Al inement,  Band 1,

I i  R"""i 'u" I Î.,,."a "i""uit
Genera tor  j  - lqn ! "C i  ad jus tn ìen t  fo r  peak

Step f req  (mc)  i  d ia l  rmcr  ou tpu t

I
I

Circn i t  I  Remarks

1 1 .5
2  2 ,7

T 4 ( 1 )
c50

T 3 ( 1 )
T 2 ( 1 )
T 1 ( 1 )
c18

c9

C2

1.5
2 .7

,1 and 5
2 .7  l

Osci l lator tank,
Osci l lator tanl i .  I  Rock.

R-f transfon-nels. Lolv end cal ibrat ion
point.

Second r '- f  t lans- Rock high end cal i-
fo lmer. bration point,

First r ' - f  t lans- Rock.
folmer.

ANT.  TRI I {MER.

Image frequency
check.

3 Repeat steps Repeat steps
1 and 2.

+ f  . i l

,6 2.7

6 Repeat steps Repeat steps

1 and 2.
1_.5

2.7

4 and 5 .
7  3 .61

h. R-f  Al inetnent.  Band 2.

Tuned c i rcu i t IReceir 'er
(  ì e n e r a t o r

S t e p  f r e q  t m c ì

1 2.7 2.7

d i a l  r  m c  Ì

2 5 5
3 Repeat steps Repeat steps

tuning adjr Ìstment for peak

1 and 2.
4  2 .7

6 Rcpeat steps
4 and 5 .

I  O , V T

1 and 2 ,
2 . 7

Repc,at steps
4 and 5 .

5

mrplr

T 4 ( 2 )
L D l

T 3  { 2 )
T 2 ( 2 )
T 1 ( 2 )
c17

c8

c2

Circui t  Remarks

usct l lator  tank.
Osci l la tor :  tank.  Rock.

R-f transformers. Lor,v end cal ibrat ion
point.

Second r-f  t lans- I ìock.
îorlne1'.

Fi i 'st r-f  t lans- Rock.
former.

ANT.  TRIMI {EI ì .  H igh  cn t l  ca l ib r .a t ion
po i  n t .

Inrage f i 'eqncncl '

check.

O D

i: R f AItn en en,t , Band 3.

(  i e r t e r a t o r
S t e Ì l  f  r e q  i  m c  )

Receiter 'hned 
circtr i t

t u n i n g  a r l j u s t n t e n t  f o r  l l e a k
d i a l  { m c t  o u t p r ì t

l

Cirr l ì i t  Remarks

,  ( , ) -sc i l la tor  tanl i .
IOsc i l l a t o i  t an l i .  Roc l i .

R-f  t lan,ofotr lers.  Lorv end cal ib lat ion
po in t .

l i )

)  0 <

r 8  ( 3 )
c52

T 7 ( 3 )
T 6 r 3 )
T5 ( : : ì )

9 . ó
Repeat steps Repeat steps

1 and 2 .
5

1  and 2 .
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Step
Generator
freq I mc )

R e c e i l c r
t u n  i n g

d i a l  r  m c  )

Tuned r:ircuit
adjustment for peak

outl)ut

c16

C7

C2

Second  i ' - f  t l ans -
former ' .

F i ls t  r ' - f  t lans-
fornter'.

ANT .  TR I I I ] , IER .

Remarks

Rock .

Roc ' ì i .

H j sh  en r l  ca l i b i ' a t i on
' po in t .

I u rnge  f l equency

checl i .

6

7

Repeat steps
4 and 5 .

10 .41

Repeat steps
.l  and 5.

. i .  R- Í  A l ínencnt ,  Band . ! .

Receiver

d i a l  ( m c )
G e n e r a t o r
freq (mc)

T u n e d  c i r c u i t
adjustment for peak

output Remarks

1

2
3
4

9.5
1 8
Repeat steps 1 and 2.
9 .5

l 8

Repeat -qteps 4 and 5.
1 8 . 9 1

9.5
18
Repeat steps 1 and 2,

l ó

Repeat steps . l  and 5.
1 8

i Osci l lator low end.
Osci l lator high end.

R-f transfolmers.

Second r-f  trans-
former.

First r-f  trans-
former',

ANT. TRI}f}, IER

i R o c k .

Lotv end cal iblat ion
point.

I
High end cal ibrat ion

point ,

Image frequency
check.

T 8 ( 4 )
. K D

T 7 ( 4 )
T 6 ( 4 )
r5 (4 )
c15

c6

C2

97. Col ibrot ion Osci l lotor Al inement
Procedure
(fig. 40)

Set PHN.-C.W.-NET-CAL. funct ion ^switch

to CAL. Connect a vacuum-tube voltmeter
through a 68K-ohm isolating resistor to pin 4
of V5. Ad,ir"r-qt the bottom slug of T12 for
maximum deflection of the meter. The reading
shouìd be approximately -25 volts dc.

Sect ion  lY .  F INAL TESTING

98" Generol

Thi-s -ssgficln is intended as a guicle in de-
tt,rmining the quality of a repairecl Raciio Re-
t ' r , iv iug Set ANr'GRR-5. The minimum test
ì ' , , ( lu irements are out l ined in the paragraphs
1,ll through 102. These ma-v be performecl by

;r intenance personnel rv i th aclequate test
r ì l rment and the necessary ski l ls.  Repaired
upment meeting these requirements rvill
r' l i i-sl snifsrmly satisfactorv oper,ation. All

. \ ( ì ()  iJ1: jJA

of the follorvin.s tests ar.e to be performed
u'hi le opelat ing the t '€ceiver with a 11b-volt
a-c input,  i f  avzr i lable. Al lorv the receiver to
\\,Arm rilt fol a feu'minutes before making an,v
measttrements.

99 .  Tes t  Equ ipment  Requ i red

The instt'r,rments needed for testing the re-
pairecl  ecpripment are l isted in paragraph Tl.
Use ecprivalent instrnments when the items
listed car-nrot be obtained.
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100. Vol toge Checks

Befole testing the receiver further, make the
follori' ing voltage checks :

a. ]Iea-qure the d-c voltage between the posi-
tive 90-r-olt supply (capacitor C37) and the
negative lead (chassis). The voltage may vary
betu'een 87 and 93 volts dc.

b. Check the h-f oscillator plate voltage. The
voltage between pin 3 of tube V3 and the
chassis should be approximately 43 volts.

c. Measure the voltage from pin 11 of J4 to
ground; adjust R116 to 1.4 vol ts dc (par.  15).

d. Measure the bias voltage from pin 8 of
J4 to ground (-4.2 vol ts dc).

l0 l .  Operot ion of  Controls

A complete check of the operation of the re-
ceiver controls should be made in accordance
with the equipment performance checklist (par.
43). If there is reason for suspecting improper
operation of the circuits, also check as follows:

a. Manual-Preset Tuníng. Turn the PHN.-
C.W.-NET-CAL. function switch to CAL.
Check the calibration of the tuning dial every
200 kc in each frequency band. Note that the
receiver tuning dial reads correctly within one-
half of a scale division. If not. realine the re-
ceiver.

b. BFO Operation. Turn the function switch
to C.W. Turn off the modulation. Adjust the
bfo to give a beat note in the loudspeaker. If
the beat note is not heard, refer to paragraph
83.

102. Receiver Chorocteristics

Noúe. The tests outlined in o through e below nor-
mally need not be made unless there is reason to suspect
improper operation or unless a new component has been
inserted in the circuits involved.

a. Sensítiuity, Modulated Signals. The re-
ceiver should be set up in accordance with the
instructions given in paragraph 87. The over-
;rll a-m sensitivity of the receiver should cor-
lespond to the antenna input readings given in
,aragraph 87rf.

tt. Sensitíai,tu, C-W Signals. Check the c-w
,nsitivity at the same points as those referred
in c abol.e. Turn the signal generator modu-

Iation off and turn the function switch to C.trV.
Tune the B.F.O. control  to a 1,000-cycle beat
note. Turn the signal generator off, and adjust
the A.F. GAIN control for 1-mw output indica-
tion on the output meter. Turn the signal gen-
erator on and adjust it to give 10-mw outpllt on
the output meter. Srvitch the signal generator
off to check noise reading at 1-mw output and
readjust the A.F. GAIN control, if necessary.
Recheck the 10-mw output with the signal
generator. The value of signal input should be
2 pv or less.

c. Selectiaity. This test should be carried
out at 5 mc on band 2. Set the signal generator,
modulated 30 percent at 400 cycles, to the above
frequency; tune the receiver exactly to it; ancl
adjtlsf the signal input to give a reading of 10
mw on the output meter. Double the signal
input; detune the signal generator, first on
one side and then on the other side of reso-
nance; and note the frequencies that give 10
mw on the output meter. These are the off
resonant frequencies. Repeat observations for
ratios of input voltage off resonance to voltage
at resonance of 10, 100, and 1,000. Bandr,vidths
shouìd be within the limits in the follou'inE
table.

Ratio of input vol tage off  resonance
to vol tase at resonance

Total  maximum
bands' idth kc

2 (6-db attenuation)
10 (20-db attenuation)

100 (40-db attenuation)
1,000 (60-db attenuation)

Less than 6.5
Less than 13
Less than 20
Less than 28

d,. Image-Rejection Ratío. Perform this test
on all bands by measuring the sensitivity of the
receiver at a frequency equal to the signal fre-
quency plus twice the intermediate frequency
(2 x 455 kc or 910 kc). The following pro-
cedure is recommended:

(1) With the PHN. -  C.W. -  NET - CAL.
srvitch 52 in the PHN. position, set
the A.F. GAIN control to maximum,
and adjust the R.F. GAIN control to
give a 10-mw output with a 10-p.v in-
put.

(2) With the signal generator and re-
ceiver tuned to the test frequency, ro-
tate the signal generator to the image

AGO 3134.



Band

frequency and adjust the generator
output to give 10-mrv outpnt. NoLe
the signal generator ontput. This fig-
ure divided by 10 pv is the ratio given
in the table belorv.

Signal Inrage
frequency frequenc5

( m c l  r  D l c  I

loading as the modulating frequencl- is varierì.
Note the change in pou'er output in cll,r us the
modulating frequency is varied. The a-f r.e-
sponse should be flat within 3 db from 1100 to
2,000 cps and within 7 db from 250 to 2,500 cps.

f . AVC Characteristic. Perform this test in
conjunction with the sensitivity test given in rr
above. With the PHN.-C.W.-NET-CAL. su,'itch
52 in the PHN. posit ion, proceed as fol lorvs:

(1) Set the R.F. GAIN control  at  maxi-
mum clockwise nosition.

Adjust the signal generator to suppll'
a 1.5-pv signal, modulated 30 percent
at 400 cycles.

Adjust the receiver A.F. GAIN con-
trol to produce a 10-mw porÀ,'er output.

An increase of signal input to 10 pv
should not produce an increase in
power output of more than 15 db, ancl
a further increase in signal input to
10,000 pv should not produce an addi-
tional increase in power output of
more than 3 db.

Image-
reject ion

rat io db

1

3
4

2.7
5 . 0
9 .5

18

3 . 6 1
5.91

10.41
18.91

10,000 to 1
3,160 to 1
2,000 to 1

316 to 1

80
70
60
50

e. Fi,clelity. This is a test of the over-all a-f
response of the receiver. Set the signal gen-
erator to 5 mc, modulated 30 percent and with
the PHN.-C.W.-NET-CAL. switch in PHN. po-
sition; tune the receiver to the signal. Adjust
the signal output of the generator to 50 pv and
maintain this level throughout the tests. Vary
the modulating frequency from 250 to 2,500
cps; use the internal variable-frequency audio
oscillator or an external calibrated oscillator.
Adjust the R.F. GAIN and A.F. GAIN controls
to produce a level at which there is no over-

( 2 )

(3 )

( 4 )
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CHAPTER. 6

SHIPMENT AND LIMITED STORAGE
AND DEMOLITION TO PREVENT ENEMY USE

Sect ion l .

| 03. Disossembly
Since the circumstances invoived in ship-

ment and storage vary, no definite procedure
for repacking can be given. The following in-
structions are recommended as a guide for pre-
paring the radio receiving set for transporta-
tion and storage. To disassemble the equip-
ment, reverse the procedure for setting up the
u n i t  ( s e c .  I ,  c h . 2 ) .

a,. Disconnect all the cables connected to the
front panels of the receiver and power supply.

b. Remove and store the mast sections.
c. Store the cables and the headset.

104. Repocking for Shipment or Lirni ted
Storoge

a. The exact procedure in repacking for ship-

SHIPMENT AND LIMITED STORAGE

ment or limited storage depends on the material
available and the conditions under rvhich the
equipment is to be stored or shipped. See para-
graphs 6 and 12 and figure 3, and foìlow in le-
verse order the instructions given.

b. Whenever practicable, place a dehyclrat-
ing agent, such as silica gel, inside the receiver
and power supply. Box or package the heaclset.
Wrap each unit in corrugated paper and pro-
tect each package with a waterproof barrier.
Seal the seams of the paper barrier l ' ith a
rvaterproof sealing compound or tape. Pack
the protected components ir-r a rvooden case:
provide at least 3 inches of excelsior padding,
or other similar material, between the paper
barrier and the packing case.

Sect ion l l .  DEMoLlr loN oF MATERIEL To PREYENT ENEMY UsE

105. Generol
The demolition procedures in paragraph 106

r.vill be used to prevent the enemy from using or
salvaging this equipment. Demolition of the
equipment r,r,ii l be accomplished only upon ordel
of the commander.

| 06. Methods of Destruction
c. Snraslr. Smash the controls, tubes.

su'itches, capacitors, and transformers, using
.ìec'lges, axes, handaxes, pickaxes, hammers,
' ì '()\\ 'b:ìrs. or heavy tools.

b. Cut. Cut internal and external r,vires and
cables, using axes, handaxes, or machetes.

c. Blrt'tt. Burn cords, resistors, capacitors,
u'iring, and instruction books, using gasoline,
kerosene, oil, flame throu'ers, or incendiary
grenades.

d. Bencl.  Bend panels ant l  chassis.
e. E:rplosittes. If explosives are necessary

tise firearms, grenades, or TNT.
f . Dísposal Bury or scatter the clestroyed

parts in sl i t  t renches. fox holes, or other holes,
or throu' them into streams.

11 . Destro11. Destroy everything.
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APPENDIX I

REFERENCES
Note' For availabilitv of items listed, check sR 310-20-3, sR 310-20-4, and sR 310-20-5. Check Department ofthe Army Supply Catalog SIG 1 for Signal Colps supply catalog pamphlets.

l .  Army Regulot ions
AR 380-5 Mir i tary Securi ty (safeguarding Miì i tary I ' formation).
AR 750-5 Maintenance of Supplies and E"quipment (l 'Iaintenance Responsibilities

and Shop Operat icn).

Supply Publ icot ions
SB 11-6 Dry Battery Supply Data.
SB 11-47 Preparation and Submission of Requisitions for Signal Corps Supplies.SB 11-76 Signal Corps Kit and Materials ior Moisture- and Fungi-Resistant

Treatment.

Auxi l iory Equipment ond Test Equipmenf

+.

5.

TM 11-300

TM 11-307
TlÍ 11-472
TM rI-2627
TM 11-5017
TM 11-5018
TM 11-5511
TM 11-5527

FM 5-20
Fl,I 5-25
TN{ 3-220

Other Publ icot ions
24-r8
72-20

NAVSHIPS 91288 RF Signat Generator Set ANZURM_Z5.
TO 16-35T5382-2 Audio Osciilator TS_B82A/U.

Po in t ing ,  Preserv ing ,  qnd Lubr ico t ion
TB SIG 13 Moistureproofing and Fungiproofing Signal Corps Equipmelt.
TB SIG 69 Lubrication of Grouncl SignÀt Equipment.
TM 9-2851 painting Instructions for F.ield úse.

Comouf loge, Decontominot ion,  ond Demol i t ion

Frequency Meter Sets SCR-211-A, R, C, D, E, F, J, K, L, M, N, O, p,
Q, R, T, AA, AC, AE, AF, AG, AH, AJ, AK, AL ANCI AN.

Signal Generators I-72-G, H, J, K, ancl L.
Repair and calibration of Erectricar Measuring Instruments.
Tube Tester I-I77 anrl I-1ZZ-A.
Output Meter TS-b8bA/U.
Signal Generator TS-b88,rU.
Electronic Multimeter TS-b0bz,U.
Multimeter TS-3b2/U.

Camouflage, Basic Principles.
Explosives and Demoli t ions.
Decontamination.

Field Radio Techniques.
Jungle War.fare.

FM
FM

8 l



sR 310-20-3

sR 310-20-4
Index of Training Publications.

Index of Technical Manuals, Technical Regulations, Technical Bulletins,
Supply Bulletins, Lubrication Orders, Mocliflcation Work Orders,
Tables of Organization and Equipment, Reduction Tables, Tables of
Allowances, Tables of Organization, and Tables of Equipment.

Index of Administrative Publications.

Unsatisfactory Equipment Report (Reports Control Symbol CSGLD-
247).

Report of Damaged or Improper Shipment (Reports Control Symbols
CSGLD-66 (Army) and AF-MC-U? (Air Force) ).

Methods of Improving the Effectiveness of Jungle Radio Communication.

Preventive Maintenance of Power Cords.

Winter Maintenance of Signal Equipment.

Tropical Maintenance of Ground Signal Equipment.

Desert Maintenance of Ground Signal Equipment.

Preventive Maintenance Practices for Ground Signal Equipment.

Preventive Maintenance Guide for Radio Communication Equipment.

Operation of Signal Equipment at Low Temperatures.

Field Expedients for Wire and Radio.

Basic Radio Propagation Predictions.

Painting Instructions for Field Use.

Storage Batteries Lead-Acid Type.

Antennas and Antenna Slrtems.

Dry Batteries.

Batteries for Signal Communication. Except those pertaining to Air-
cYàft.

Shop Work.

Radio Fundamentals.

Radar Electronlc Fundamentals.

Radio Direction Finding.

Suppression of Radio Noises.

Electrical Communication Systems Engineering.

Training Text and Applicatory Exercises for Amplitude-Modulatefl
Radio Sets.

Radio Propagation Handbook.

Introduction to Electronics.

Electrical Fundamentals (Direct Current).

Electrical Fundamentals (Alternating Current).

Trouble Shooting and Repair of Radio Equipment,

sR 310-20-5

sR 700-45-5

sR 745-45-5/
AFR 71-4

TB SIG 4

TB SIG 25

TB SIG 66

TB SIG 72
TB SIG 75

TB SIG 123

TB SIG 178

TB SIG 219

TB SIG 223

TB 11-499-( )*
TM 9-2851

TM 9-2857

TM 11-314

TM 11-415

TM 11-430

TM 11-453

TM 11-455

TM 11-466

TM 11-476

TM 11-483

TM 11-486

TM 11-496

TM 11-499

TM 11-660

TM 11-661
TM 11-681

TM 11-4000

* A new TB in tbis series is issued monthly which gives propagation predictions 3 months in advance.
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a- ln

amp
avc _
bfo
CAL.
ch.
cps- ,

9. Abbreviotions
a -c  - . ,  . ,  a l t e t  na t i ng - cu r ren t
a- f -  - -  aÌr t l io- f lequencr-

anrpl  i tude-nrodulated

aÌìt l)e t e

zì ì - r tor ì rat ic  ro lLrme contro l
beat- f  requency osci l la tor
ca l i b l a t i on

chap t  e r
c5'c les per second

c u - .  c u b i c
c-w coutìnuol ls- 'wave
db dec ibe l
d-c- - ( l i tect-current
ea- each
fig. fìgure
ft,  feet
h-f -high-frequency
i-f intermediate-frequency
in. - .-  inch
JAN - - - - - - -Jo in t  Army-Navy
kc---------- --ki locycle
1b- . . - - - - - - - -  -pound

l-f  --- -  ---Jow-frequency
lg-- - ------- long
ma-- mil l iampere
max -----*--maximum
mc- __ - megacycle
meg-- ------ megohm
m i r - - -  - - - m i l l i h e n r y
min minimunr
mv- --- -----mil l ivolt
mw -  - - -mi l l iwa t t
ocs- ---,-osci l lator
par,--- ______paragraph
PHN.- -  - - - - -  phone
r-f- ----radio-frequency
S i g C  -  , - - . S i g n a l C o r p s
pf. --- -  ----microfat 'ad
ppf - - , ,  ------micromicr.ofarad
gv_ - - ,  _  mic rovo l t
v o r V  -  -  - - v o l t
VTVM _vacuum-tube voltmetef
w__ -_ ____watt

AGO 3I3A
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APPEN DIX  I  I

IDENTIFICATION TABLE OF PARTS
'\-oÚe. The fact that a part is listed in this table is not sufficient basis for requisitioning the item. Requisitions

musi ci te an authorized basis, such as a specif ic T/O&E, T/A, SIG T & g, l ist of al lowances of expendable material,
or another authorized supply basis. The Department of the Army Supply Catalog applicable to the equipmeni
covered in this manual is SIG ? & 8 AN/GRR-5. For an index of available supply .uiutog* in the Signal pórtìon of
the Department of the Army supply catalog, see the latest issue of SIG 1.

l .  ldent i f icqt ion Toble of  Porfs for  Rodio Receiv ing Set AN/GRR-5

Rer. I
symbol 

I
Name of part  and t lescr ipt ion Funct ion of part

Signal Corps
stock No.

RADIO RECEIVING SET AN/GRR-5:  A ,  and A,
reception; 1.5 mc to 18 mc, 4 bands, 10 channels;
power requirements 115 v, 60 cyc, single phase,
455 ma; or dc, 6 v, 6.9 amp; or dc 12 v, 3.22 amp;
o t :  dc24 v ,2 .55  amp;  o r  dc  f rom dry  ba t te ry ,90  v ,
32  ma and 1 ,5  v ,450 ma;  inc losed in  3  por tab le
carrying bags; 72" 1g x 52" wd x 14" h; 8 tubes
in receiver, 4 tubes in power supply; superhet-
erodyne circuit ;  bui l t- in crystal cal ibrat ing osci l-
lator and BFO; includes 1 Radio Receiver R-7741
URR, 1 Power Supply PP-308/URR, Antenna
Sections MS-116-A, MS-117-4, and MS-118-A;
1 Electr ical Equipment Cabinet CY-615it lRR, 1
Mounting MT-768/U, 1 Emerson Rad mounting
part/dwg #AS-1227,1 Headset Cord CX-1334/U,
1 Power Cable Assembly CX-1358/U, 1 Power
Cable Assembly CX-1359/U, 1 Power Cabìe As-
sembly CX-1360iU, 1 Electron Tube Case CY-
1031/URR;  1  Cover  CW-211/U;  1  Bag C\Y-206/
GR; 1 Bag CW-2721U; 1 Headset, Navy Type
C\ry'-49507-A; 1 Receiver-power supply connect-
ing cable.

RADIO RECEIVER R-174/URR: Ar and A,, recep-
t ion; frequency data 1.5 mc to 18 mc, 4 bands,
10 channels; pou'er requirements g0 v dc at l \2 ma,
1.5 v dc at 450 ma; mounted in aluminum case;
12" lg x 71É" rvd x 5 i ' r  "  h; 8 electron tubes; super-
heterodyne, buíl t- in o'-vstal cal ibrat ing and bfo.

PO\\ ' I IR SIIPPLY PP-:108i URR: ful l-wave recti f i -
cat ion; output data 90 v dc, : Ì5 rna regulated; 1.4
v  dc ,450 ma i 'egu ìa ted ;  inpu t  da ta  115 v ,  ( i0  cyc ,
s ing le  phase,  455 n ,a ;  o t .  6  I 'dc ,  6 .9  amp;  o t ,  12  v
<1c ,3 .22  amp;  o r '  24  v  dc ,2 .55  amp;  o r .  dc  f rom
dry  ba t te ry  90  v ,27  ma and 1 .5  v ,  l lb0  ma;12"
lg x 8" rvd x 512e" h.

I ]LECTRICAL EQUIPMENT CABINET C]Y_615/
URR:  a lu r .n inum;  13 ; i ! "  lg  x  12y8"  t 'd  x  8 i ,o "  d ;
2 compaltments; mounts 8 catches; Emerson Rad
part/dwg #AS-1046.

Radio receiver
ceiv ing Set

Porver supply
ceiving Set

I
I
I

for Radio Re- I
ANi  GRR-5.  l

l

l
l

for Radio Re-
A N ' G R R _ 5 .  I

I

2S2505-5

2C4180-174

3H4197-;108

Houses tec:eiver'
supply.

6F300-615

84
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l .  ldent i f icqt ion Toble of  Por ts
Ref.

symbol \ a n r e  o f  p a r t  a n d  d e s c r i p t i o n

tol nodio n"."i"ing Set@e4

Shock mount assernbly fo,- l2Z6768-769

Function of part

l

i  ò l g n a l  L ( ' r p s
stock No.

I

6F300-1031

22553-206

3t5fì99-6.;J4

; iF, ; ! r : ,1,  d, l : ì : i

mounting radio receiver
and power supply.

Spare parts box for Radio Re-
ceiving Set AN/GRR-5.

Spare parts, mast, and cable
container.

Porver inpnt cabie foi '  6, 12,
and 24 volts dc.

Battery input po'r.r'er cable

Canvas bag for dry batteries tBB295-2Lz

I
I

Receiver-po'lr'er supply con- 3E7350-t.20,26
necting cable.

115 v a-c power input cable 3E5999-6.35

I IOL\T I \G l lT -768 URR:  cadmium p la ted ,  lus -
tel less ol ive drab f inish; case rests on mtg chan-
rrels, case posit ioned by 2 pins at rear of mtg
channels and spot welded to mtg channels, 4
shock nrounts ìocated between mtg channels and
base; c o of Emerson Rad base part f  MS-1111,
channel assy part #AS-1072, shock mount assy
part #AS-1227, grounding strap, and hardwar.e;
Er.nerson Rad part/dwg fAS-1073.

ELECTRON TUBE CASE CY-1031/URR:  a lum-
inum, caustic etch, ol ive drab wrinkle f inish;
9 i i "  lg  x  4o ' i "  wd x  3"  h ;4  a luminum pa l t i t ions
subdividing case into 5 compartments lined '"r,'ith
felt ;  l id hinged to body of case; water and mildew
resistant; Emerson Rad part/dwg f MS-1273.

BAG C\Y-206/GR: cotton duck, ol ive drab; 44" lg
x 27" wd:. strap and snap fastens around parts
contained; 1" wd hem reinforcement; one com-
partment; water repel lent; Emerson Rad part/
dwg fFC-1005.

BAG CW-212 lU:  co t ton  duck ,  o l i ve  d rab ;  13%" lg
x 11" wd x 5r/2" h; strap and snap fastens around
battery; 1" hem reinforcement; rvater repel lent;
Emerson Rad part/dr,vg gFC-1006.

CABLE ASSEMBLY, special purpose: electr ical;
Gavi i t  Mfg Co part fFC-26A; Hazacolcì part
# 6 5 ; 2  c o n d ,  s t r a n d e d ,  f 1 8  A \ \ t G ; 6  c o n d ,
st landed, S26 AWG; 3 cond, stranded #18-411
34; 36" 1g; term. f i t t ings on f irst end 1 female
connector American Phenolic Corp part #26-805;
ternr, f i t t ings on second end i  male corìnector
Ar.nerican Phenolic Corp part #26-804; telnt.  f i t -
t ings on third end 1 selenium i,ect i f ier plate Rad
Receptor part f2Q-089?; Emelson Rail  part
#AW-1010.

CA.IILE ASSEMRLY, po\\ 'er: electr ical;  Cabìe As-
sembly  CX-11358 i ' t J ;  2  cond,  s t randet ì ,  #18 gage,
cotton and rubber compountl ;  8 f t  lg; term f i t t ings
on f ir 'st end 1 connectol Hubbell  palt  *7057;
telm. f i t t ings on second encl 1 connector \ \- ìn-
chester Fl lectronics Inc part #RA4S-PR*Ìì;  Enr-
erson Rad par t  gAW-1000.

C-{BLE ASSE}'IBLY, porvel ' :  elect l ical;  Cable As-
scnrbly CX-1l l59 r U; CO-12t1; 1 st i .anded # 1"1
gage inbber, 9'Yz" lg o.,a; tel 'n 'r .  f i t t ings on f ir .st
encl 2 term. lugs Pat I IacGuyc'r '  par.t  /2050; term.
f i t t ings on second end 1 connectol Er.nelson Racl
\\ ' inchester Eleetronics Co palt : fRA.lS, PR-R
nrorl i t je<l by Emer',ror.r Rad +KS-1057.

( -A I ILE ASSEI IBLY,  t ro lvor . :  c Ìec t l i ca l ;  Cab le  As-
sern ì r l v  CX-1 ; Ì60  U:  CO-12f r :  J  s t r .ander l  i t j0
-1\\"( i  mbber.;  ier.m. f i t t ines r:rn f , ìr 'st end 1 con-
nt 'r ' tor '  \ \- inchestel Elertronics Co pzrl t  * I ì . \-1S-
ì ) l l  [ ì ;  te l tn  1 ì t t i t lg .s  on  seconc l  en t l  1  connecror .
l ìr ' t , t ,ze pat.t  :ECl :Jó,1:ì;  br.:rnchetl ;  one cotìt ìectot
loc t r t r , r l  t i1 r "  f lo ru  enr l ,  s t , t ' on< i  r :onnec tor '  loc i i ie rd
l i l  Ì  "  " i  ronr sanre enrl ;  cach coitne,ctol lJl t , .- ,ze
t1 'pes  F ì ( - - ; Ì ; l : ì  an( l  l l ( ' - :15{7 ,  respec t ive lv :  Sr re -
c ia l  Des ign  Pr .o r ì  Co pzr r t  : ( 'X - l ;160/L I .

. ' : í ; ! ì : i1 : t "1 85



l .  ldentif icotion Toble of Ports for Rodio R.eceiving Set AN/G R,R-5-Continued

R e f  .
s y m b o l Name of part  and descript ion Function of part

Signal Corps
stock No.

CABLE ASSEMBLY, special purpose: electr icaÌ;
Cable Assembly AW-1006; CO-219; 2 stranded

#23 AWG rubber jacket; 6 f t  6" lg o/a; term. f i t-
tings on first end 1 extension jack Switchcraft
Inc JJ-026; term. fittings on second end 1 con-
nector Amphenol part #164-8; Emerson Rad part

#AW-1006.
COVER CW-211/U: cotton duck dyed ol ive drab;

141/2" 1g x I ís/+" h x 11" wd; bag strapped to
case, after insertion, with strap and buckle
mounted on bag; Emerson Rad part/drvg #FC-
1004.

HEADSET, electr ical:  Navy type f 4950?-A; mag-
netic; 600 ohms impedance; 2 receivers w/cush-
ions; single metal,  f lat,  black plast ic cover head-
band w1221/2" cord; two cord t ips on one end, two
cord t ips on other end; WE Co part /  dwg

#Dr73329.
MAST SECTION: \{ast Section MS-116-A; whip

type tapered; bottom section of 3 elements;39r/2"
lg; wall  thickness .026"; cold drawn steel;  semi-
gloss ol ive drab f inish; mounts by male threaded
termination on one end and female threaded ter-
mination 27s" îrom other end; p/o receiving an-
tenna; Croyden ùIfg Co type #MS-116A.

Headset cord-- --

Canvas cover for receiver and
power supply cases.

Headset-----

S igna l  p ickup * - - - - - - - - - - ,

Signal pickup ------------

3E6000-1334.1

22335r-362

I

I

I
28955

242416

242477E16

E 1 ?

MAST SECTION:  Mast  Sec t ion  ÙIS-117-A;  wh ip
type; tapered; middle section of 3 elements;391/2"
1g; wall  thickness .015"; cold drarvn steel;  semi-
gloss ol ive drab f inish; mounts by male thleaded
termination on one end and female threaded ter-
mination 2s1"" from other end; p/o receiving an-
tenna; Croyden Mfg Co type #MS-11?A.

MAST SECTION: Mast Section MS-118-A; r 'hip
type ; tapered; top section of 3 elements ; 39 1/: "

lg; wall  thickness .012"; one end terminated with
a r i :"  steel balÌ ;  cold drawn steel;  semigloss ol ive
drab f inish; mounts by male threaded termination
on one end; p/o receiving antenna; Croyden Mfg
Co type #MS-118A.

i
Signal pickup----------- -  2A2418

2.  ldent i f icot ion Toble of  Por ts  for  E lect r ico l  Equipment  Cobinet  CY-615/URR

Ref.
symbol Name of part  and descript ion Function of part

Signal Corps
stock No.

E15,  E18

o110,  o130,
o131,  O132,
o133,  O134,
o135,  O136

l Ì106,  H142

i 1 3 0 ,  H 1 3 1 ,
H132,  H133

FASTENER,  la tch :  2 ' ' , , "  1g  x  I7 /e"
Emerson Racl palt  #AS-1048.

wd x 1/2" h;  Fastens receivel  and power

supply to case.

canvas cover

anchor pins for re-
and porver supply.

FASTENER, screw: brass; f lat f i l l ister head; slot Fasten case to
drive; f  8-32 thread, NC-2, 7+ " I : ;  1/n" threaded;
United Carr str-rd f ,559.

PIN, locating: stainless steel;  1" ig x i i"  across Serve as
flats of hex. nut; Emerso:r Racl io and Phono Corp ceiver
par t  #SM-1036.

626918-8

623809H

226978-22

B6 AGO 3134



2, ld|^tiÎ:_".t ion Toble of Ports for Electricol Equipmenr Cqbiner Cy-6 lS /URR-LOnî tnued

Ref.
symbol \ a n r e  o f  p a r t  a n d  d e s c r i p t i o n Funct ion of part

4131 thru
4134

H104, H13.1
thru H1.10

H109,  H145

H107, H14jl

H105,  H141

PL-\TE. niou't ing: attached by anchor pin; Emer- iBacking plates for cabinet_
son Rad par t  #MS-1074.

PLATE,  r 'e ta iner :  s tee l ;  .921. ,  lg  x  rà , ,  wd, , .2 I5 , ,  A t tachcatches tocase __
fl :rnge; ' rv/trvo 

f 6-32, NC-2 holes; Emerson Rad
par t /c lu 'g  #MS-1110.

SPRING. hel ical,  compression : ,082" dia stainless I Lock case to shock mount -

226820.450

227090.117

228877.i06

6L31 146-8

228634-60

s tee l ;  11 .1"  1g , .250"  ID ;  1T tu rns ;  squared ends ;  I
Emerson Rad par t  #SV-1004.

STUD : stainless steel;  2.046" 1g x s/s,,  dia shoulder;
one end threaded 3/s" dia x .b81,, lg, 82 threads
per inch; knurled end; Emerson Rad part #SM_
1 0 3  1 .

STUD: steel;  u: i"  lg, hex. shoulder %" across f lats;
ie"-2 NEF thread on outside, i î"  lg thread;
Emerson Rad dwg #SM-1035.

Lock case to shock mount__-

Fasten case to shock mount

3. ldentif icotion Toble of Porrs for Heodser cord cx-l 33+/u
Ref.

symbol Name of part  and descript ion
Signal Corps

stock NoF Ì ì n c t i o n  o f  p a r t

w103

P109

J104

o117

CABLE ASSEMBLY, special purpose: electr ical;  Connector ancl
Sig C Cable CO-219; 2 cond stranded, #28 AWG; Headset Cord
rubber insul;  rubber ìacket; shield around both
cond; 6'1" 7g o/a; term. f i t t ings on f irst end 1
fer.nale connector Amphenol part .f 164-8, cond on
other end extends 3/s" beyond jacket, wires twist-
ed and t inned; Emerson Rad dwg #AW-1012.

CONNECTOR,  p lug :  10  female  f la t  con t ;  s t ra igh t
type; 37/s" x 7:$"1 truncated cone-shape rubber-
molded steel body.

JACK, telephone: for 2 cond plug 2z/s" lg; Switch-
craft Inc paú #JJ-026.

INSULATION SLEEVING,  e lec t r i ca l :  syn the t ic
rubber; 71/+" 1g x rÌr" OD fot V+" of lg and r/2,,
OD for 1/2" of 1g, a/+" f .D i  force-f i ts on jack; Band
Rubber Co part #CT-3361.

Extension jack

Connector for headset cord
assembly.

Co ld  s l eeve

cable fo l
cx-1334/U.

3E�2219

225526

228552-rLI

+. ldent i f icot ion Tqble of  Ports for  Mounring MT-768/URR

iRer. I
symbol N a m e  o f  p a r t  a n d  d e s c r i p t i o n Funct ion of part

Signal Corps
stock No.

4125,4126,
A.127, 4139

t  1 9 <

A123 ,  A136 ,
4137 ,  A138

BRACKET FT-512:  a luminum a l loy ;  mounts  to
shock absorber by four #10-i)2 NF-2 internal ly
threaded hoies on 1.939" mtg centers; mounts to
flat mtg plate of shock absorber by four #I0-B2i
slotted hex. scrervs; tTS Rubber part fFT-512.

PLATE, base: steel,  cadmiun.r plated; I2iî" le x Base for shock mounting as-
9 ' : ì , "  wd x .9"  thk ;  four  mtg  ho les .26b"  c l ia  x  sembly .
3 1 ; l  "  x  i j ! " ; E m e r s o n  R a d  p a r , t  # M S - 1 1 1 1 .

SHOCK ]fOUNT M-449: p/o Emerson Racl shock Shock absorber.s
r.rronlrt ir .rg assl '  part #AS-I227; load rat ing 1T
to  30  lb ;  23 /s "  19  x  23 /e"  r 'd  x  1 .0b8, '  h ;  mounted
t o  b a s e  b y  f o u r . 2 0 3 "  d i a  h o l e s  o n  1 . 9 3 7 , ' x  1 . g 8 7 , ,
t l tg  centers ;  Emer .son Rad par t  #MV-1002.

Bases for shock absorber-. -  2Zl20B-512

22i090.r23

2ZElr í ,419

A G O  3 1 3 4
87



5. ldentif icotion Toble of Ports for Power Supply PP-308r/URR

Ref.
synrboì Name of part and description

I
Function of part

Signal Corps
stock No,

H1Oj l ,  I l 1 l 9

w102

\\'104

\Y105

o104

. \  i  118

,  1 9 9

w101

H102

c  118

c114
c101 ,  c110 ,

c111

c  1 1 9

c 1 1 3

c116 ,  c117

C104 thrn
c108 ,  c115

cr  02A,
C102B

c109

c112

E103 ,  8105

United Carr stud f 559.
CABLE, power: electr ical;  2 cond, f  18 AWG; 6

cond, fr26 AWG; 2712" 1g; Emerson Rad part l
dwg f  WR-1116.

IIeans of retaining canvas
cover in place.

Interconnecting power cable
betrveen leceiver and power
supply.

CABLE, special purpose: electr ical CO-129; p/o Power cable for power Cable
Power Cable Assembly CX-l359/tI ;  1 #14 AWG, Assembly CX-1859/U.
copper, sol id cond; rubber insul;  .484" dia; Emer-
son Rad part ldwg #WR-1112.

CABLE, special purpose: electr ical CO-146; p/o Cabte for power Cable As-
Power Cable Assembly CX-1360/U; 4 #20 AWG sembly CX-1860/U.
copper, stranded cond; rubber insul;  .840" dia;
Sig C Cable CO-146; Emerson Rad part ldwg
# w R - 1 1 1 1 .

CABLE, special purpose: electr ical:  3 cond, f f18 Connects power supply to se-
AWG, stranded; 14" lg; Emerson Rad part I  Ìenium recti f ier.
# w R - 1 1 1 5 .

CAP, electr ical:  aluminum al loy; 1,ì ," dia x r '0,,  Captive cover for spare fuse
thk o/a; rubber gasket for seal ing; Amphenol holder.
part fr9760-18.

CAPACITOR, f ixed: electrolyt ic; 45 pf ;  350 vdcw; Fi l ter for output of f i lament
JAN CE41C-45OP. ] voltage ."gulutor.

CAPACITOR,  f i xcd :  e lec t ro l5 ' t i c ;  80  p f  ;  150 vdcw _  iB+ input  f i t te r__
CAPACITOR, f ixed: electrolvt ic; 1200 pf ;1b vdcw c101: cR101 output f i l ter. _

C l  l 0  a n d  C 1 l  l :  F i l a n r e n t
voltage supply filters.

CAPACITOR, f ixed: paper dielectr ic; 4700 ppf, Buffer. capacitor for primary
-+1,0%;  1600 vdc lv ;  Sprague type #84P.  o f  T108.

CAPACITOR, f ixed: paper dieiectr ic; 22.000 ppf Buffer capacitor for second-
-+10.Ar ;  1600 vdcw;  Sprague type #84P.  a ry  T102.

CAPACITOR, f ixed: paper dielectr ic; 22,000 ppf EI02 hash f i l ter capacitor
-+-201r  ;  .100 vdcw;  Sprague par t  #181P2230451.

CAPACITOR,  f i xed :  paper  d ie lec t i ' i c ;  .047 p f  C104 th lu  C108:  E101 hash
-+20(' ,  i  200 vdcrv; Sprague part t '181P4i:?,025I. f i l ter.

Cl15: E102 hash f i l ter.
CAPACITOR, fìxed: paper dielectr ic; 2 sect.;  trvo 1i, . ,"  innut f i l te.s

. 1  a f  1 1 5 . ; ;  6 0 0  v d c u ' ;  J A N - C P 5 : I B 4 E F 1 0 4 L .
CAPACITOR,  l ì xed :  paper  d ie lec t r i c ;  .25  "+  ,

- r0 , , ;200 v t tcu . ;  JAN-cp-2gA1EC2ntK.  
t '  t t l ; l r j t te '  fo r  6 '  12 '  and 24

CAPACITOR, f ixed: paper dielectr ic; 7.25 ,rf  Buf1er canacitor foi.  trans_
+14 -6 . . , ;  100  vdc t ' ;  Sprague t1 . 'pe  #Y2172. l .  fo rmer  p r in rar . . , r  o f  T1( )2 .

CLANÍP,  e lec t l i ca l :  spr ing  s tee l ;  1 , i ,  "  c l ia  x  L i "  h  E10 i l :  Seéures  v ib r .a to r  an t l
o/a; nrtcì by trvo ,ù" cl ia holes spaced 71. '2" r:  tct e; paintains a goocl electt. ical
holds matel ial 11':" max dia; Oak part f  2025-3. (.orìtact betrveen vibrator

t 'ase and chassis.
E105:  Ho lds  v ib ra to r  in  p lace

and suppìies electr ical
glonnd.

CLANÍP. electr ic:r l :  steel;  screrv t- l 'pe; i l"  le x ?i" Retains octaì tube
n 'd  x  " ' . "  d  o /a ;  ho lds  nra te t ' ia l  rv i th  , l i "  r ' i r r ì i r rs ;
Emelson R:rcl part Jf MS-l 167.

CLAMP,  e lec t r i ca l :  be ly l l iun- r  copper ;  spr . ing  ac-  Capac i to r .c l ip  fo r  C l iB
t ion ;  t ; "  lg  x  r ,6 "  d  x  11 .1g"  h  o /a ;  E : re lsor  Rzr r i
palt  "clr.vg ;f  I IS-1 496.

CLAMP, elcctr ical:  beryl l ium c:ol)per' :  :c; '3\\ '  t1'pe; I l ,-r lds capacitor C119.
.58"  lg  x  .20 i3"  h  x  ,1 ,  "  rvd  o /a ;  Emerson Rad
par tz 'd rvg  SKL 1019.

óó AGO 3r3À,

623809H

183026-8

3E,2129

3F,2146

183018-3.9

2Z1619-49

3D845-13

3D880-19

:ìD81200-5

3DA4.700 22

3DA22-18

3D422-19

3DA47-16

3DA100-731

3DA'250-610

iìDR1E25-2

222642.58I

222642.582

222612. í80

222(\42.58:)



5. ldent i f icot ion Toble of  Ports for  Power Supply PP-308/URR-Cont inued

Reî
symtrol Name of I rart  and dacript ion F u n c t r ' o n  o f  ! a r t

Signal Corps
stock No.

0103,  o122

L 1 0 9 ,  L 1 1 0

T . 1 1 1  T  1  t . 2

P104

P105

P103

P108

P106

P107,  P110

J102

J l03 ,  J104

J101

P102

CLAIIP, electr ical:  phenolic; screlv type; r?rt" lg x
jó" rvd x fr" d o/a; holds material r ,vi th . l ]"

rad ius ;  Emerson Rad par t  #PB-1021.
COIL, radio frequency: 600 pth measured at 60 cyc,

20 ohms dc res, 1/z amp; one lvnd #34 AWG;
copper; universal rvnd; / ,3" 1g x .375" dia o/a;
Emerson Rad Par t  #LT-1021.

COIL, radio frequency: 750 ph -+I}. /ci  10 ohms
r-10| ' i  dc res, pie nniversal . ! ,vnd; 3/s" dia x l i l  "  Ìg
o/a; Enrerson Rad part/drve #LT-I020.

CONNECTOR,  p lug :  p /o  Pou 'e r  Cab le  Assembly
CX-1358/U;  2  ma le  f la t  p rong;  s t ra igh t ;  1 , i ' , "  lg
x  1 , j l "  h  x  1 i , i "  d ia ;  con tac ts ,  e lec t r i ca l  ra t ing  10
amp, 250 v; cyl indrical shaped steel botly; , l r"
dia nrax cable opening; Hubbell  paú 97057.

CONNECTOR,  p lug :  p /o  Power  Cab le  Assembly
CX-1359/U;  4  femaÌe  round cont ;  ang le  t1 'pe ,90
d e g  a n g l e ;  2 t r 1 "  l e  x  1 r l , " . l v d  x  1 i Ì "  h ;  " T "  s h a p e
alur.ninum body; .500" max cable opening; Win-
chester Electronics Inc part #RA4S-PR-R.

CONNECTOR,  p lug :  p /o  Power  Cab le  Assembl l '
CX-1358/U;  4  female  lound cont ;  ang le  type ,  90
d e g  a n g l e ;  2 í i "  1 g  x  1 , ' , , "  r v d  x  1 1 , "  h ;  " T "  s h a p e
a luminum body;  .310 max cab le  open ing ;  Win-
chester Electronics Inc part #RA4S-PR-R.

CONNECTOR,  p lug :  p /o  Po lver  Cab le  Assenb ly
CX-1360/U; 4 rd female cont; angle type, 90 deg
ang le ;  2 .4 i "  19  x  1 , i , "  r , r ' c l  x  

. l  
l ! "  h ;  "T"  shape

alunrinrun body; .355" max cable opening; \Yin-
chester Electronics Inc palt #RA4S-PR-R.

CONNECTOR, plug: p/o Por.r 'er. Cable Assembly
CX-1360/U;  8  ma le  p in  type  cont ;  s t ra igh t  type ;
1.25" lg including protrucl ing cont and tern.r. ;
7.26" cl la: rd molded phenoiic bodl ' ;  Breeze part
tEC-3547.

CONNECTOR, plug: p/o Porver Cable Assembly
CX-1360/U; 8 male pin type cont; straight t1'pe;
1,.25" Ig including protruding cont and term.;
7.26" dia; rd molded phenolic boriy; Breeze part
#EC-3543.

CONNECTOR, receptacle: round; 1 cont, female;
st i 'aight type; 1r '-" Ig less cont and term. 1iz" dia:
Johnson EF par t  #105-118-14.

CONNECTOR, receptacle: four round male cont;
straight type; o/a 1" lg, excl cont, 1i: :" dia o/a;
20 amp; 800 v rms; cyl indrical shape.

CONNECTOR,  receptac le :  pheno l ic ;  11  cont ,  fe -
male round; straight type; 1i," '  1g x 3/L" h x .415"
thk o/a; electr ical rat ing 1 amp per pin, 250 v
ac; lectangular shape; Ar-nphenol part f  26-80b.

CONNECTOR,  p lug :  11  rd  male  cont ;  s t ra igh t
t l ' p e ;  1 . 1 7 1 "  l g  x . 7 5 0 "  w d  x . 3 8 4 "  h  l e s s  p r o n g s
and tcul inals; rectangular phenolic body; Am-
pheno l  par t  f26-804.

Retains octal tube

E102 hash f i l ters- : lC'108J289-1

V102 hash f i l ters

A  - n  n n r r r o r  i n n r r f

Storage battery power input

A-c pon'er input-

Battery input-------

F i lament  supp ly  ba t te ry

I  s u p p ì r ' h a t t e ì ' y

Filament voltage test point

J103: POWER INPLTT recep-
tacle.

J104:  DRY BATTERY lecep-
tacle.

Provides means of connecting
power supply to receiver.

Connects receiver-power sup-
ply cable to power sunnlv. 

j

I
AGO 31SA

22�303t-r0

89

2226,1,2.579

3C 10E.1289-2

62t727

223065-tr0

2Z:t065-tt2

223065-7tI

223028-73

223028-67

223062-267

223024-L09

223072-8
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5. ldent i f icot ion Toble of  Ports for  Power!spÉv
Name of part  and descript ion

PP-308/URR-Cont inued

Function of part

Connects receiver-po.lvet' sup-
ply cable to receiver.

Plotects bottom of polver
supp ly  chass is .

Connecto l  cove ls

Captive covers for power in-
put and dly battei 'y lecep-
tacles.

V101 : B1 voltage regulator
V104: Fi lament voltage regu-

lator.
H-v rect i f ier
Reference vol tage regulator
110  \ ' .  14 .  f use  . - - - -

C o n t a i n e r  f o r  S P A R E
FUSES.

Containers for OPERATING
FUSES.

Watertight assembly of front
panel to case.

Loudspeakcr diaphlagm gas-
ket.

\Yatertight gasket for fuse-
holder.

Speaker gasket, provides wa-
ter seal.

Means of rotating controls
mounted on panel.

Speaker

Support electrolytic capacitor

Signal Corps
stock No.

223072-8

223351-380

22335t-364

223351-363

lz.re,r,cz
2J7007
2JOB2
321926

321960

322604.12

3226C8.8

323282-13,L

323282-12.2

224868.tI74

224868.rr78

224868.rt73

224868,1776

225822-660

6c35-29

226820.451

P 1 1 1

- \  121

-{12:, 412,1

H 1 0 1 ,  H 1 1 8

v101, v104

v102
\r103
F101

F102

F103

F104

E109

E110 ,  E112 ,
E113 ,  EL14

AT20

o199

H119

o106

o109,  o128

I ,S101

r04

CONNECTOR,  p lug :  11  f la t  female  cont ;  s t la igh t
type; 1À1" 7g x 3/+" rvd x .415" h; sqr-rare blocl i
body; Amphenol palt  #26-805.

COVER, porver supply: rectangular shape; 12.015"
1S x 7,78L" ."vd x 3/s" h; Emerson Rad part/dr.g

#AS-1102.
COVER, electr ical connector: L1/2" 1g x 13lg" wd;

fotrr .128" dia mtg holes on .625" x 1,125" ntg/c;
Emelson Rad par t  #MS-1374.

COVER, electr ical connectot: aluminum al loy 71/4"
dia x 7/+" thk o/a; \Yinchester Electronics part

#RA4-CR.
ELECTRON TUBE:  pentode;  meta l  enve lope;  8

term.; pin type; located on botton.r;  JAN type
b A ( r  /  -

ELECTRON TUBE:  JAN type 1007
ELECTRON TUBE:  g lass  enve lope JAN type OB2
FUSE, cartr idge: 1 amp, 250 v; quick acl ing, l35lo

for 0 to I  hr,200l/c for 0 to 2 min; ferrule type;
glass body; one t ime; l1/+" 79 x 1/+" dia ola;
Lit teÌfuse cat. f312001.

FUSE, cartr idge: 3 amp, 250 v; quick acting, I35/a
for 0 to lhr,2001r for 0 to 2 min; ferrule type;
glass body; one t ime; l1/+" Ig x l+" dia olai
Littelfuse cat. #312003.

FUSE, cartr idge: 4 amp, 250 v; quick acting, l35c1b
for 0 to lht: ,200(/c for '0 to 2 min; ferrule type;
glass body; one t ime; l1/+" 1g x 7/+" dia ola;
Littelfuse cat. #312004.

FUSE, cartr idge: 8 amp, 250 v; quick acting, l35lo
for 0 to 7 ht:,2001o for 0 to 2 min; ferrule type;
glass body; one t ime; 11/+" lg x 1/+" dia ola;
Lit telfuse cat. f t3l2008.

FUSEHOLDER: cyl indrical type; accom four cart-
r idge type fuses; 1r '1r" 19 x 1iL" dia oIa; Emerson
Rad part #MA-1014.

FUSEHOLDER:  re ta iner  type ;accom one type SAG
ftse;21/2" 19 x 1" dia ola; two solder lug term.;
Special Design Products Co. part #SO-497-3.

GASKET: coprene, r ibbon; rectangular shape, 39"
7g x e7"" h x .265" thk; Emerson Rad part/dwg
#GA-1000.

GASKET: velutex material;  University Loud-
speakers, Inc. part #60G21,

GASKET:  rubber ;  oneho le ;  r ing ,  1 r1 i r "  OD,  1 l , i "  ID ,
.103" thk; Emerson Rad dwg BR-1037.

GASKET:  round,  33 Í "  OD,  3+9"  ID ,  ; ' i "  thk ;  Emer-
son Rad part/dwg #BR-1022.

KNOB: round; aluminum; accom rd shaft ' i r"  dia
x 4{t" d. shaft hole; for scre'w attachment #6-32,
NC-2, hole, 3/a" d; ola dim 7/s" 1g x 1ìL" dia;
Emerson Rad part/dwg fKN-1004.

LOUDSPEAKER, dynamic: permanent magnetic
f ield; 100 mil l iwatts-160 mil l iwatts 1"; dim 21/2"
1g  x  4 i t "  wd x  4Je"  h  o la ;  Un ivers i ty  Loud-
speaker Co. model BCM-4.

MOUNTING: aluminum al loy; Emerson Rad part/
dwg fMS-1161.

90 AGO 3134



Ref
sy nt bol

Hl12 th r r r
H 1 1 5

0108,  O l  l r r
o 1 2 ?

A 1 0 2 ,  A 1 0 3

o101 ,  01 l  I

o102,  o120,
o 1 2 1

L101 thru
L105

L106,  L107

L108

CR1O1

CR102

K101

5. ldent i f icot ion Toble of  Ports for  Power Supply PP-308/URR-Cont inued

\ame of nart  and descript ion Ir i rnct ion of part
Signa l  Corps

stock No.

- \L -T ,  p la in  cap:  b rass ;  10-24 ,  NC-2  thd ;  r '1 , "  h ,
3s" ircro-qS f lats; Special Design Froducts Co part
-  !  r 0  1 l

\L-T, pÌain cap: brass; wrench type; #9,8-32 NEF-
I thd; :ró" rvd across ffats, .42"1-" h: Emelson Rad
part, ld* 'g #AS-1209.

PL,\TE, electr ical ground: c/o fol lou' ing Emerson
Rad parts: jack plate, part SIIS-1159; ground
spring, part f  SV-1010; rectangular shape; 2:,("
lg x ; !" u'd; four tapped mtg holes f 6-i12, NC-2;
N/A Emei'son Rad part/ t l rvg #AS-1095.

PLATE, mounting: rectangr.r lar; center hole .375"
dia; outside 2lz" 1g * s7n" rvd x .026" thk; Emer'-
son Rad part/drvg #MS-1162.

POST, spacing: aluminum al loy; cyl indrical shape;
axial tapped mtg hole at ea end, .164" dia, 32 thd
per in. %" d; Emerson Rad part f  SII-1082,

R E A C T O R :  1 s e c t . ;  1 0  r , h . 0 4  o h m s  d c ;  2 0 0 0  v  r m s
test voltage; Emerson Rad part ' 'drvg #LT-102:1.

R E A C T O R : 2  s e c t . ; . 0 5  h y  e a  s e c t . , . 5  a m p  d c  e a
sect.;  1.36 ohms dc ea sect.;  insulat ion test 500 v;
hs  nre ta l  case;  3Jr "  lg  x  2 i i i "  rvd  x  S t l i "  h  o ra
less terr-rr. ;  four solder lug type term.; Emerson
Rad part/dwg ,fTR-1011.

RI IACTOR:  10  ph  .02  ohms dc  res ;  2000 v  rms
test voltage; metal case; , ' l ' "  lg x t" día o|a;
Errrei 'son Rad part/dwg ftLT-1022.

RECTIFIER, metal l ic: copper sulphide; 10.5 v ac,
single ph input; 8.1 vdcw, 1.1 amp output; cyl-
ind l i ca l  shape;  o /a  d im l l i l  "  19  x  %"  d ia ;  l \ fa l lo ry
palt . f  lB-16R.

RECTIFIER ASSEùIBLY, metai l ic: 2 seleniurn tec-
t i f lers; input 8 v, 100 cycles, single ph; 1.5 vdctv,
.5 amp output; 3 solder lug term. 51/e" lg x 27i+"
lvd x r'i, " h; t'"vo .218" dia rntg hoies oî 47/2" cen-
ters; Radio Recepter Co. part #2Q-0897.

RELAY, armature: nornral ly open con, single break,
ac-dc; cont; L,2, and 3 - .05 amp at 100 vdcrv;
4, 5, and 6 : ,5 amp at 1.5 vdcrv; 7, 8, and 9 at
1 .5  amp a t  6  vdcw or .4  amp a t  24  vdcr ' ;  10 ,  11 ,
and 12 - 1.5 amp at 6 vdcrv or.4 amp at 24 vdcw;
13 and 14 - t  anip at 115 v ac; 15 and 16 : .01
amp at 1.5 vdcw; 17, 18, and 19 = 1 ainp at 6
vdcrv or .25 amp at 24 vdcw; 20, 2I, anrl 22 : ,2
anrp at 6 vdcw; 23 and 24 - 6 amp at 6 vdcw or
1.5 arnp at 24 vdcu'; 25 and 26 : 6 arnp at 6 vdcw
or' 2 amp at 24 vdcw; 27 and 28 - 6 amp at 6
vdcrv or 2 amp at 24 vdcrv, 1 rvnd b0 ohms dc
les ó.6 vdcq' 28 term. on cont, 2 term on coi l ;
o  a  d i n t  3 , r ,  "  l g  l e s s  t e r . r n . , 2 l , i " . w d ;  C l a r e  C P
p a r t ; 2 9 E C .

A G O  3 T 3 A 9 l

Se lve  as  p l essu re  sea l s

Ptovide lvateltight seai

6L3770-21-6.7

6L3677-32.4

Ground porver supply chassis 2z70g0.l lg
to  case th lough anchor  p in .

Appl ies te 'nsion to j : rc l i

asscmi.r l l '  - l  20.

plate I eLsgoz6-91

Offset  capaci to l  f lom chassis JH4426-1

E l 0 1  h a s h  f i ì t e l s ó l D l D L t - +

F i lanient  vol tage f i l ters -  - - 3C57527-6

E102 hash f i l te r  -  - - - - - 3C57527-6

Relay and filament voltage
vibrator  rect i f ier .

Rectifies ac for filament volt-
age and relay operation.

Automatic srvitching relay
for 11?-volt operation.

3H4860-188

3H4860-45.1

227599A-347
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Iì ef

s]- rr rro I

R 1 0 ; ,  R l u l

R106

R102,  R l04

R103,  R10ó

R109

R108

R114

R115

R111

R113

R110

P'TIZ

R116

o112,  O115

E108

x101,  x l02,
x104

x103

x105

xl06

o10?, o123
thru 0125

92

Toble of  Ports for  Power Supply PP-308/URR-Cont inued

Name of part and description Funct ion of part
Signal Corps

stock No.

RESISTOR,  f i xed :  WW; 2  ohms +5( /c i  8  rv ;  JAN lRrOr ,  C, r . r "n t  l im i t ing  res is -
type RW30F2RO. tor for T102 pl inrar '1'  cir-

cuit  during 24-volt  opera-
f, l0n.

R101:  V101 and \ '104  f i la -
ment voltage-dropping le-

RESISTOR,  f i xed :  WW; 20  ohms - t -5%;  12w;  JAN
type RW32G200.

RESISTOR,  f i xed :  WW; 25  ohms +5/ t i  8  w;  JAN
type R\V30G250.

RESISTOR,  f i xed :  WW; 50  ohms -+51" ;  8  w;  JAN
type R\VS0G500.

RESISTOR,  f i xed :  comp;  62  ohms -+51c t  t  w ;  JAN
type RC30BF620J.

RESISTOR,  f i xed :  comp;  100 ohms !ó ( /c i  t / z  w i
JAN_RC2OBF1O1J.

RESISTOR,  f i xed :  comp;  180 ohms ) -10 /c ;  7 /z  w;
JAN type RC20BF181K.

RESISTOR,  f i xed :  comp;  470 ohms - t -59 t ;  JAN type
RC42BE471J,

RESISTOR,  f i xed :  comp;  560 ohms -+-5 ' / , ;2  w;  JAN
type RC42BE56lJ.

RESISTOR,  f i xed :  WW; 5600 ohms '+51 ;  1 l  w ;
JAN type RW33J562.

RESISTOR, f ixed: comp; 220,000 ohms -+59'c i  7/z w;
JAN type RC20BE224J.

RESISTOR,  f i xed :  comp;  1  meg -F10r l f  ;  % rv ;  JAN
type RC20BF105K.

RESISTOR, variable: 1y1y; 1000 ohr.ns -+-10%; 3 w;
JAN type RA25A1SA102AK.

SHELL, electr ical connector ' :  steeì; rectangular
shape; l1/2" 1g x L3/s" rvd x i 's" thk; four .128"
dia holes in f langes with mtgi c of .625" by 1.125";
Emerson Rad part #115-1367.

SHIELD, electron tube: brass; cyl indrical shape;
27 /E"  h  x  .930"  d ia  o /a ;  JAN type TSFOT103.

SOCKET,  e lec t ron  tube:  8  cont ;  oc ta l ;  ova l  shape;
7.8125" lg x 1.87" rvd x .50" h o/a excluding tenn.;
C inch  par t  #518-13416.

SOCI(ET,  e lec t ron  tube:  7  cont ;  n r in ia tu re ' ;  ova l
s h a p e ;  1 7 a "  1 g  x . 6 2 5 "  r v d  x , 1 ? 0 "  h  o " a  e x c l u d i n g
te l ' r - � r . ;  ce lamic ;  JAN type TS102C01.

SOCKET,  v ib ra to r ' :  . l  con t ;  ova l  shape;  l7 /e"  lg  x
13/s" rvd x 116" h oi a, excluding term.; rnolded
plastic body; Cinch part #X-15.1.

SOCKET, vibrator: 6 cont; oval shape; 17A" lg x
l1/2" wd x 3/e" h o/a excluding terr.r-r. ;  r i rolded
plastic body; Cinch part l iZ-L54.

SPRING,  HELICAL COMPRESSION:  ' r " '  l s  x  i l "
wd x i '0" dia; 8 turns; conical shape; Emerson
Rad part/dwg f SV-1024.

sistor during 115 v a-c op-
eration.

V101 and V104 f l lament volt-
age-dropping resistor dur'-
ing 24 v d-c operation.

R102: E102 driving coi l  volt-
age dropping.

R104: E101 driving coi l  volt-
age dropping.

R103: E102 driving coi l  volt-
age dropping.

R105: E101 di ' iv ing coi l  volt-
age dlopping.

Bias lesistor for a-f output
tubes.

Bias netrvork resistor in dry
battery operation.

V104 cont ro l  g l id  i so la i ing

V l0-1  ou tpu t  vo l tage r l lopp ing

B+ vo l tage d lopp ing

\ -103 cu l ren t  l in i i t ing

Uni 'egulated Bf bleeder

V101 and \ r104 cont lo l  g i ' i ds
cl-c retnrn.

Fi lament voltage control

Housings fol connector

Shield for tube

X101:  Mounts  V101.
X102: Motints V102.
X104:  Mounts  V104.
l loun ts  V l03

Mounts  E  102

X l o u n t s  E 1 0 1

fuses t ightly in

AGO 3134

3RW8102

3RW14103

3RW14708

3RW-1650?

3RC30BF62OJ

3RC2OBF1O1J

3RC2OBF1B1K

3RC. l2BEl7r  J

3RC42BEó6 1 J

3R\\'28E10

3RC20RIi2l. lJ

3RC2OBF1O5K

3RA5717

228276,71

228304.277

2:z8679.2t

228677.99

228674.183

228676.100

228877.70ó
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Ref
symbol

Sienal Corps
s1.ock No.

129826-62.692

lz l ì r l5  62 .690

: l  z f  rE tó- (12 .693

3Zr20J5

229629-440

229621-407

2Z0629-441

3II6690-23

3H6691-15

s101

s102

s103

E198,  E199

T101

T103

TLOz

8101

E102

S\VITCH, r 'otar ' l ' :  2 scct.;
lg  x  1%"  rvc l  x  1" ì , "
type No. FC.

SWITCH,  ro ta r '1 ' :  1  scc t
t h l o r r s ;  1 l l "  l g  x  1 , " , "
te rm. ;  Oak type H.

r  1 1 i "  h l  s o l d e l  l u g  t e l n i . ;  O a k  t y p e  F C .
TERII IN-{L,  lug:  anchor r ing type;  copper;  one

,,i" dia rvire r.r-rtg hole and one 7/+" dia term. mtg
hole; Pat- l lacGuyer part f ,2050.

TRANSFORIIER, poweÌ' :  step-down; hs metal
case; tr17 v ac, 50-60 cps, single ph; 1 output
v ' n d , 9 . 2  v ,  f u l l  l o a d , . 6 0  a m p ; 2 1 1 "  l S  x  2 i i , "  r v d
x 2t '0" h; four solder lug type term.; Emerson
Rad part/drvg f,  TR-l012.

TRANSFORX{ER, po\\, 'er ' :  step-down; hs metal
case;  143 v  ac ,  rms,  100 cps ,  s ing le  ph ;  1  ou tpu t
r v n d , 7 . 2  v  a c  r m s , . 5  a m p ,  c t ; 3 "  l g  x  2 % " . l v d  x
z i i "  h ;  s ix  so lder  lug  type  te rm. ;  Emerson Rad
pa l t /dwg #TR-1014.

t r  pos i t ions ,  6  po les ;  2 i ì "  TPOWER SFiLECTOI ì  ss ' i t ch
h; solder lug term.; Oak

l
. ;  2  pos i t ions ,  3  po les ,  2  SPEAKER ON-OFF srv i tch
rvd  x  1ù"  thk ;  so lder  lug

S\ \ ' ITCH,  Ìo ta r ] ' :  2  sec t . ;  2  pos i t ions ,  6  po les ,  3  POWER ON-OFF sr ,v i t ch
s tz r to l  cor . r t  pe l  sec t . ,2  th rorvs ;  1ù"  19  x  1 i "c "  l vd

TRANSFORNIER, porver: viblator; sealed metai
c a s e ;  i n p u t  6  v  a c , 1 0 0  c p s ;  o r  1 2  v  a c , 1 0 0  c p s ;  j
or 24 v ac, 100 cps; or 177 v ac,50-60 cps; % amp I
o n  p r i ;  o u t p u t  4 3 0  v  a c  r m s , 1 0 0  n i a , 1 . 0  v  a c , 1 . 2  |
arrrp; 4, i ' r"  1g x 37/z" lvd x 3i '1" h; 17 pi lar type I
term.; Emerson Rad part/dwg #TR-1013.

VIBRATOR, nonsynchronous: input 6 vdcw, 150
nra; single reed; 110 cps; +6./(. ;  cyl indrical shape;
27s" lg x l1/2" dia ola excluding prongs; Oak
par t  #6606.

VIBRATOR, nonsynchronous: input 6 vdcw, 1.5 i
amp; single reed; 100 cps; !7\/r. ;  cyl indricai I
shape; 27r!" lg x I1/2" dia o/a excluding prongs;
Oak part l fv-6556. i

I

Terminal lugs for Pou'er Ca-
b le  Assembly  CX-1359/U,

Couples 115 v a-c input to
cR101.

Fi lament voltage vibrator
transformer.

Po t ' e r  t r ans fo lmc r - - - -

l npu t  v ib ra to r -  - - - - - - - - - - - - .

Filament voltage vibrator- -

6. ldentif icotion Toble of Ports for Rodio Receiver R-174lURR

I
Ref

c v h h ^ l Name of part  and descript ion Funct ion of part
Signal Corps

stock No.

H99

H 1 5 ,  H 1 6 ,  H 1 7

H18,  H19

H4

BOLT, machine: brass; cadmium or zinc pÌate plus
ol ive drab ir idi te f inish; seif-seal ing; f i l l ister
head; 8-32 thd, 1/+ in. min 1g; Special Design
Products Co. #SP-328-5-t l4M.

BOLT, machine: brass; cadmium or zinc plate plus
olive drab iridite finish; 8-32" thd r/+" min lg;
Ernerson Rad f SC-9047.

FÌOLT, machine: brass; cadmium or zinc plate plus
ol ive t l lab ir idi te f inish; 8-32 thd, s1"" min |gi
Enter ' ,qon Rad #SC-9048.

BOLT, r.nachine: steel,  cadmium piate; f t6-32, 1, i?:"

lg ' ;  th r l  po l t ion  , r ,  "  lg ;  head í ' , ; "  d ia  and: ig "  thk ;
Special Dcsign Products Co. #SP-328-BJo.

Seal screr.v on preset base ---

Provide pressure seal and at-
tach components.

Provide pressure seal and at-
tach components.

Assemble dial shutter D14 to
front panel.

6L20808-4.3C

6L20808-4-2

6L20808-6

6L20806-9. tSC

AGO 313.{ 93



6. ldentif icotion Toble of Ports for Rodio Receiver R-174/ARR-Continued

R e f
symbol Name of part  and descript ion Function of part

Sisnal Corps
stock No-

c54

H 5

oi,orc,o27

c25

c37

c39

c29, C30

c20

c26

c3, c10, c19

c43

c31

C5, CII, CLz,
cr4, czl,
c22, c23,
c28, C32,
c33, C34,
c,41, c45,
c48, C49

BOLT, machine: SS; #6-32; .296" Lg; thd port ion
'ì ;" lg; head .109" thk and 1/2" dia o/a; shoulder
.281" dia; Emerson Rad f SM-1222.

BUSIIING: brass; female; .406',  l ,g, .949,, OD, .251,,
ID and 72" shoulder; Emerson Rad #SM-1220.

CAM: SS; mts by two B-48 NC-2 tap holes ya,, d;
Emerson Rad, f1 \ {A-1046.

CAPACITOR, f ixed: ceramic dielectr ic; B ppf -+.8
ppf; 500 vdcw; JAN type CC21CJ0B0D.

CAPACITOR, f ixedt ceramic dielectr ic; 7 ppf -+.5
ppf ;  500 vdcw; JAN type CC21CH0?0D.

CAPACITOR, f ixed: ceramic dielectr. ic; 5I ppf
-+.íak) 500 vdcw; JAN type CC21SL510J.

CAPACITOR, f ixed: electrolyt ic; 2b af; 800 vdcw;
JAN type CE41C250N.

CAPACITOR, f ixed: elect i 'olyt ic; 1000 pf ;  1b vdcw;
JAN type CE41C102E.

CAPACITOR, f ixed: mica dielectr ic; 100 ppf -+l0lo;
500 vdcw; JAN type CM20C101K.

CAPACITOR, f ixed: mica dielectr ic; 1b0 ppf -+|c/a;
500 vdcw; JAN type CM20C151J.

CAPACITOR, f ixed: mica dielectr ic; 300 ppf -+íc/o;
500 vdcw; JAN type CM20BB01J.

CAPACITOR, f ixed: mica dielectr ic; 470 ppf +1017c I
500 vdcw; JAN type CI\{20D471K.

CAPACITOR, f ixed: mica dielectr ic; 680 p.pf -+5/e;
500 vdcw;  JAN type CM30D681J.

CAPACITOR, f ixed : paper dielectr ic ;  1000 ppf
-+20cki 400 vdcw; JAN type CM20A102M Mica-
mold f i ì39-110.

CAPACITOR, f lxed: paper dielectr ic; 10,000 ppf
-+20%; 120 vdcw; JAN type CN20E10BM.

94 AGO 3134

lB"uring shaft for intermedi- ] ,Lzttt*

] 
ate sear o17. 

I
I O7 and O10: Through panel 221409-285

bushings for antenna trim-
mer shaft.

O27: Bearing for band switeh
shaft through panel,

Tun ing  shaf t  cam ._ -_ .  _

Bfo output coupling capaci-
tor.

Crystal calibrator output cou-
pl ing capacitor. to Vt gl id
circuit  for band 4.

Crystal cal iblator grid leak,-

Bf f i l ter

V8 filament a-f bypass

Detector i- f  f i l ters,- ]
I
I

V3 osci l lator control grid leak I

Calibration oscillator tank r-f
letuln,

C3:  V1 gr id  coup l ing .
C10: V2 grid coupling.
C19: Convertei '  r- f  gr id cou-

pl ing.
Bfo harmonic suppressor

Detector to a-f amplifiel' con-
trol grid audio coupling.

C5: V1 plate ci lcuit  decou-
pl ing.

CII:  Y2 avc f i l ter.
ClZ: Y2 filament a-f bypass.
CI4:- Y2 plate cii'cuit decou-

pl ing.
C21: Converter screen gi id

r-f  bypass.
C22: Y4 avc f i l ter.
C23t Y4 screen grid r-f  by-

pass.
C28:  V5

n l i n o

C32:  V6
n l i n o

C33:  V6
pass.

C34:  V6
C41: Bfo

return,
C45: Y7

plate circuit  decou-

plate circuit  decou-

screen grid a-f by-

plate a-f coupling.
tank center tap r-f

filament a-f bypass,

22t600-743

3D9003-35

3D9007-10

3D9051-14

3D825-131

3D81000-22

3K2010131

3K20r5r32

3K2030122

3Ii20171 12

3K3068142

3DA1-215

3DA10-380



II  
6.  ldent i f icot ion Tobte of  Ports for  Rodio Receiver R-|74/URR-Cont inued

Ref
symbol Name of part  and descript ion Function of part

Signal Corps
stock No.

c27, c35,
c42, C41

c36

c4, c13, c38,
c40

c46

C6 thru C9'
C15 thrtt
c18, c50
thru C53

^ À A

c1A, B,  C D

N1

AGO 313A

C2

CAPACITOR, f ixed: paper dielectr ic;2000 ppf
-+201c;200 vdcw;  JAN type CN20A202L '

C48: V5 screen grid a-f bY-
pass .

C49: R-f gain control r-f  bV- 
|

pass .
C2?: Sidetone input coupling. 3DA2-192

C35: A.F. GAIN control to
V8 control grid a-f cou-
pling.

C12: \ tr1 plate noise l imit ing.
C47: Y7 control grid couPling.
V8 plate noise l imit ingCAPACITOR,

+20c/ci 400
CAPACITOR,

+Ijc/c; 200

CAPACITOR, f ixed: paper dielectr ic; 100,000 rrrf
-+l ' \ch; 200 vdcw; JAN type CP29A1EC104K.

CAPACITOR, variable: air dielectr ic; plate mesh-
ing type; 1l ppf max, 2 ppf min; straight line
tuning; extended shaft;  360' rotat ion; Ham-
marlund #29i51-3.

CRp,q.CftOR, variable: air dielectr ic; plate mesh-

ing type; 42 ppÎ max,5 p4f min; 750 v ac peak;

360" rotat ion: Sickles FW. #E-102090.
CAPACITOR, variable: air dielectr ic; plate mesh-

ing type; 55 ppf max, 5 ppf min; JAN type
c T 1 E 0 5 5 .

CAPACITOR,  var iab le :  a i r
ing t1'pe; 4 sect.;  200 ppf
v  a c  p e a k ;  R C C  # 1 7 .

f i xed :  pape l  d ie lec t r i c ;3000 pp f
vdcw; JAN type CN22E302M.
fixed: paper dielectr ic; 100,000 ppf
vdcw; JAN type CP29A2EC104K.

dielectr ic; plate mesh-
max, 14 prrf min; 1000

C4: V1 screen grid r-f  byPass'
C13: V2 screen grid r-f  bY-

pass .
C38: V8 screen grid a-f bY-

pass.
C40: V8 bias f i l ter.
C46: Places bfo plate at r-f

ground potential in PHN.
operation.

C6: Band 4 second r-f  an-rPl i-
fier grid tank trimmer''

C?: Band 3 second r-f  amPli-
fier grid tank ti'immer.

C8: Band 2 second r-f  amPli-
fier grid tank trimmer'

C9: Band 1 second r-f  amPli-
fier grid tank trimmer.

C15: Band 4 converter signal
grid tank trimmer.

C16: Band 3 converter signal
grid tank trimmer.

C1?: Band 2 convelter signal
grid tanl< trimmer.

C18: Band L converter signal
grid tank tr immer.

C50: Band 1 converter osci l-
lator grid tank trimmer.

C51: Band 2 converter osci l-
lator grid tank trimmer.

C52: Band 3 converter osci l-
lator grid tank trimmer.

C53: Band 4 converter osciì-
lator grid tank trimmer.

ANT. TRIMNÍER control

B.F.O. control

3DA3-125

3DA100-1115

l

3DA100-?38

3D9011V-7

3D9042v-15

3D9055V-19

3D9200v-19

C H A R T :  2 i s "  l g  x  1 i r l "  r v d ;
1  028.

I
MANUAL PRESET TUN-

ING control.

Emerson Rad f PD- | Means of recording station

, settings for Preset tuner.

6D10105-57

95



6.  fdent i f icot ion Toble of  Pqr ts  for  Rodio Receiver  R-17+/URR-Cont inued

R e f
; I 'n:  lur l Name of part  and descript ion Function of part

Signal Corps
stock No.

( ,  t r CLIP,  e lec t r i ca l :  c l ip  type  ho lder ;  phospho i ' l l ' onze  Ho lds  key  fo l  p lese t  tuner
body ;  d im :11"  lg  x  , ì " ' t ' d  x  í \ "  h  o /a ;  L i t te l fuse
#721002.

COIL ,  RF:  9 .87  r rh  measured a t  2 .5  i l c ;  .18  ohms;  VB f i lament  r - f  f i l te r - - - - - -  -
20 tums, #28, copper, single si lk covered enamel,
1 lvnd, untapped, unshielded; phenolic form;
porvdered i lon corel 1" lg x 1/+" diai mtd by 6-32
threaded blass shoulder stud; En-rerson Rad
#LT-1041.

COIL ,  RF:  9 .87  sh  measured a t  2 .5  mc, .18  ohms;  VTf i lament r - f  f i l te r - - - - - - - -
20 turns, $28, copper' ,  single si lk coveled enamel.
1 rvnd, untapped, unshieÌded; phenolic foi 'm; pow-
dered i ron  core ;  1 i l r "  lg  x  1 /a"  d ia  o /a ;  mtd  by
6-32 threaded blass shoulder stud; I tmelson Rad
#LT-r042.

CONNECTOR, receptacle: 11 male cont, pin type; Receives receiver-power sup-
straight type; .384" lg excl cont and term x ,750" ply connecting cable.
rvd x 1.171" h o/a excluding cont and tenn"; rec-
tangulal shape, molcled phenolic; Amphenol 1f 26- i
804.

CONNtrCTOR,  receptac le :  9  ma le  ro r - rnd  cont ;  IMONITORING INPUT re-
polarized; straight locking; o/a dir.n 1" 19 x 1i i"  Ì  ceptacle.
dia exclr-rding cont; cyl indrical shape; phenolic
insert;  Winchester Electronics, Inc. f  RAgP-;
PR_R.

CONNECTOR, receptacle: 10 round cont '  straight PHONES receptacles
type;  1 ' ì , "  19  x  1 , , ' ' , "  d ia  o /a ;  cy l indr ica l  shape;
rubber, bayonet; Arnphenol #L64-7.

CONTACT, electr ical:  2 points, si lver plate; r ' i ' "  6r 'ourl4. antenna momen-
dia x , , ' ,"  h; phosphor bronze, si lver plate f inish; tari ly.
1i1Ì"  lg x i i "  u 'd x "1"r"  d o/a;  Emerson Rad

# M S - 1 2 6 9 .

L2

J4

J7

L1

J2, J3

S D

02, 04, 08

416

415

A l t

E.l4,E20

E13

Y1

N2

COUPLING, f lex ib le:  phosphor btonze,  n ickel
p l a te ;  1 .094 "  d i a  x  . 650 "  d ;  Oak  #6403 .

COVER: rectangular shape; l2t/"" 1g x 7%" wd;
Emerson Rad f AS-1088.

COVER:  6 l+"  1g  x  57 /+"  rvd ;  Emerson Rad #AS-
1406.

COVER: rectangular shape; 121/2" lg x 77s" $'d;
Emelson Rad #AS-1188.

COVER, electr ical connector: steel,  cachir ium plate;
o/a .608" 1g excluding chain, 1.024" dia o/a; Am-
pheno l  #164-377.

COVER, electr ical connector: blass, cadtnium
plate; Ì .rs" 1g excluding chain, 13/a" dia oz'a; Am-
phenol #161-496.

CRYSTAL LTNIT, quartz: Clystal Holder FT-241-
A; 2 pirrs spaced .486" c to c; soi id pin, , i !"  dia
x  m"  lg ;  r 'ec tangu lar  shape;  pheno l ic ;  1116"  Ig  x
i i ' "  v 'd  x  1 , ' , , "  h ;  Emerson Rad drvg  No.  XT1020.

DECAL:  deca lco t lan ia ;61 ta"  Ig  x  3s , rs "  rvd ;  Emer-
son Rad #5T-1036.

04: Couples antenna tr immer
on band switch to dial shut-
ter,

08: Couples output srvitch to
panel.

Protective cover for receiver

RemovabÌe access plate for
tubes.

Protective cover fol bottom
of chassis.

Captive covers for audio re-
ceptacle.

Captive cover for X{ONITOR-
ING INPUT receptacle.

200-kc clystal for crystal cal-
ibrat ion osci l lator.

Receiver circuit  schematic,
part of Radio Receiver R-
174-URR.

96 ACO 3134

222772.2 i2

?,c1084289-4

3C1084289-3

2Zit03L-10

223029-36

227250-79

223194-63

223295-176

22335r-366

22335t-361

223351-366

22335t-367

223351-368

2X105-200

6D16840-6



R e f
symbol

410

413

vl, v2, \ ' .1

v3, v5, \'7

V6

V8
H6

o5o,  051

Al2

414

o26

o22

U b

o17

Hl ,  H13

L I

E9

E3 ,  E19

Etz

o18

AGO 3134

6.  ldent i f icot ion Toble of  Por ts  for  Rodio Receiver  R-174/URR-Cont inued

I Sienal Corps
stock No,Nanre of part  and descript ion

DI- { I - .  sca le :  297"  a rc ;  round;  33 /+"  d ia  x .050"  thk  Sca le  fo l  c l ia l
r  .50"  d ia  c t r  ho le ;  C loname #DA-1005.

DRI\-E, tr-rning: ci lculai '  shape, 3.8b9" dia; Emer-
son Rad #AS-1195.

ELECTRON TUBE:  pentode;  JAN t1 'pe  1L4

2Z:Ji23-.340

IIolds engraved channcl 2T,8i6.146
markers in any posit ion fol
presett ing stat ions,

V1 : First r-f  ampli f ier..
V2: Second r-f  ampli f ier.
V4: First i- f  ampli f ier.
V3: Converter.
V5: Second i-f  ampìif ier and

calibrat ion osci l lator.
V7: Low a-f ampìif ier and

beat-frequency osci l lator.
Detector and a-f ampli f ier

2J7L1

2J1R5

2JIU5

2J?'V 4
224868.877

224868.7L75

224868.1780

224868.tI77

224868.rt74

2248i5-,135

224878-1438

224878-I437

624854-6

:1G100-243

E L E C T R O N  T U B E :  p e n t a g r i d ;  J A N  t y p e  1 R b , _ _

ELECTRON TUBE:  d iode pentode;  JAN type
1U5,

ELECTRON TUBE:  pentode;  JAN t1 ,pe  3V4
GASKET: rvatert ight seal; r . ing, , i ' ,"  OD, , i i"  ID,

.070 + .003 thk ;  Emerson Rac l  fBR-10:30 .
GASKET:  rva ter t igh t  sea l ;  r ing ,  1 .0?8"  OD,  1"

ID;  Emelson Rad #BR 1033.
GASKET:  rubber ' ;  r . ing ,  1 .312"  OD.  i .250"  ID ,

.062"  thk ;  Emerson Rad #BR-1034.
GASKET: 4 holes incl mtg holes; t .ounrl shape,

3 ? 6 "  d i a . 0 3 1 "  t h k ;  E m e r s o n  R a d  # R R - 1 0 3 5 .

GASKET:  r 'ec tangr - r la l  l i bbon,  96"  h  x  .265"  thk
x  lJ7"  1g ' ;  Enerson Ra< l  #GA-1000.

GEAR ASSt rMBLY:  .1  tapped mtg  ho les ;  Cro-
n a m e  # A S - ! 1 f r l .

GEAR:  spn l  t1 'pe ;  b rass ;  s t ra igh t  tee th ;  86  tee th ,
4 8  p i t c h ; . 7 5 0 "  O D , . 2 5 1 "  I D ,  a n c l  B / s "  t h k ;
straight face; hr-r 'b , ' ì" '  dia extends 1. i" f lom f:rce
of geai ' ;  Emerson Rad #N{A 10.30.

GEAR :  s Ì )u l  t ype ;  s t la igh t  tce th ;  96  tee th ,  i18
p i t c h , 2 "  p i t c h  d i a ;  . 3 7 5 5  t o . 3 T 6 5  I D ;  s t r a i g h t
face ;  .3760"  ho le ;  Enerson Rad #  MA-10;13 .

GROMXf ET: i ," '  OD. \ /8" ID, ," ' , ,"  neck dia.
" i" '  t l -r l i ,  i ' ,  "  neck thk; , ' Ì ,  "  dia mtg f l ;  Canfield
Rr-rb #1983.

INSULATOR,  bush ing :  r 'ec tangu lar  shape;  b lack
rnolded phenolic: 1.: /s" 1g x 711+" rvd x ari" thk;
four  mtg  ho les  .156"  d ia ;  Emerson Rad # I fP-
1 0 3  1 .

INSULATOR,  bush ing :  round;  b lac l i  rno lded phe-
no l i c ;  .312"  h  o la ,  s7 t "  d ia ,  .171"  ho le ;  Emerson
Rad f ,MP-1033.

INSTILATOR, standoff:  r , ' ' 'hi te celamic; ?b00 v;
cyl indrical pi l lar shape; one f6-32 thd tapped
mtg  ho le  a t  ea  end;  JAN type NS4W0106;  A IS i -
Mag #  1203.

KEY, n-rachine: sq type; 71/+" Ig x J, l"  rvd; Emer-
son Rac l  #AS-1198.

KNOB:  r 'ound;  a luminum;  4 .526"  d ia  x  .69b"  thk
o /a ;  Emerson Rad f  A5-1196.  I

Hish  a - f  an rp ì i f i e r .
Watertights shoulder screv'

to f lont  panel  assemblS' .
\Iatertight gasket for ten

contact  audio receptacles.
Seals d ia l  rv indorv

Provides watert ight  seal  be-
t'lveen preset base anrl
panel .

\ \ ;ate l t ight  assembly of  f ront
panel  to case,

Tuning var iable capaci tor  and
lotat ing cal ibrated dia l
sca le .

Transmits posi t ion of  band
srvitch to dial shutter.

T ransn . � i t s  se t t i ng  o f  band
,srv i tch S1 to d ia l  shut ter
o14 .

Insuìate learìs b lo,- rght
t h l ough  chass i s .

Insulated mount for top end
of antenna.

Insulates antenna terminal
from panel.

Insulate solder t ie points

Tool for loosening channel
n ia |ker  s tops  on  p |ese t  as-
sembly.

Knob for tuning receiver -

3Gr00-242

3G3501-06.1

6L996-20-7

225822-663

I

97



slmbol

o29,  O35
thru O39

o23

E2

E 1

x99

x9

498

o2l, o28,
O30 thru
o34

o48, o49

43, A9

o98

H2,H.L4

E10

811

II8

K1

R23

98

6. ldentif icotion Toble of Ports for Rodio Receiver R-|74/URR-Continued

KNOB:  round;  a luminum;  1* "  d ia
Emerson Rad fKN-1004.

KNOB: round; aluminum; 11/2" dia
luminous markings; Emerson Rad

x z.us " thk o/a;

x 3/e" thk olai
#KN-1005.

LAMP, glow: 105-125 v, 7/n w; 65 v ac str iking
voltage; 90 v dc str iking voltage; double cont
bayonet, candelabra base; cyl indrical bulb; GE
#NE-48.

LAMP, incandescent: 2 v, .12 w, .06 amp; ininia-
tu re  bayonet  base;  1 'È"  max o /a  h ;  GE #  g ,

LAMPHOLDER: accom miniature bayonet base
iamp;  meta l  she l l ;  1 i? "  19  x  ín "  d ia  o la ;1  so lder
lug term. shel l  is ground term.; Croname Sg5-
P-69810-4.

LAMPHOLDER: double cont bayonet candelabra
indexing; lg/a" 1g x Ìà" dia o/a; Mil len #33992.

LENS, l ight,:  nonfocusing; clear lucite; 1_'/a" max
thk; mtd by two #4-40 NC-2 holes , ir" d: ls7*"
1g x l1/a" wd x Te" d; Croname #79-P-69S4S.

NUT, plain cap: brass; wrench type drive, /s";
#3/e-32 Lhd; a6" wd., .427" h; Emerson Rad
#AS-1209.

NUT, self-seal ing: rveldine1, #8-32 thd; ; !" d x
'{c" h ola x 3/e" wd; Emerson Rad #NT-9032.

PLATE, electr ical grounding: p/o chassis of Radio
Set AN/GRR-5; assem c/o plate 11'/ptg holes
and spring r iveted to plate; rectangular shape,
f lat;  2.062" 1g x 3/+" wd x .093" thk; Emerson
Rad fA5-1095.

PLATE,  lock :  ss ;  z i i "  le  x  1 .11"  wd x  .094"  thk
o /a ;  Emerson Rad #MA-1048.

PLATE, mounting: rectangular; Emerson Rad
#MS-1162.

POST, binding: i !"  above mtg surface, .515" OD;
mtg stud 1" l .e,.164" dia;32 thd per in.;  Emer-
son Rad #LU-1019.

POST, binding: . ì i"  above mtg surface, .515" OD
of  pos t ;  mtg  s tud  s /a"  19 , ,L64"  d ia ;32  thd  per
in.;  Emerson Rad #LU-1020.

PULLER, tube: 27a" lg x 1" wd; Emelson Rad
#AC-1002.

RELAY, solenoid: normally closed, single break,
dc voltage, 10 ma dc; l  winding; 125 ohms, 11 to
15 v  dc ;  2 r /2 "  lg  x  l : i t "  wd x  1 .8 ì "  h  o /a ;  C la re
CP #G.

RESISTOR, f ixed: comp; 130 ohms -+!}c/c; 2 wi
JAN type RC42BE131K.

RESISTOR, f ixed: comp; 3,900 ohms -+I}/ci  1/z wi
JAN type RC20BF392K.

O48:  Sea l
post.

O49:  Sea l
post.

Guide, posit ion, and ground
chassis within case,

Locks tuning mechanism

Guides and posit ions chassis
within case.

Provides means of attaching
antenna wire (marked A).

Provides means of attaching
ground wire (marked G).

Tool for extracting miniature
tube from sockets.

Receiver disabl ing relay ..

K1 operating coil voltage-
dropping resistor when 24 v
d-c supply is used.

V8 screen grid voltage drop-
ping.

Name of part  and descript ion Function of part

Rotating controls mounted on
panel.

Fine tuning knob for. tuning
rece iver  marked PULL
OUT BEFORE PRESET
TUNING.

Protects antenna coi ls

I l luminates  d ia l  sca le

Dial l ight socket

Socket for E2

Directs l ight to tuning dial

Nfake watertight shaft and
panel seal assembly.

nut for antenna

nut for ground

Signal Corps
stock No.

225822-660

225822-662

225889-3

22597r.L

225882-87

225885-31.

226125-t42

6L3677-32.4

6L3658-32-6.6

227090.179

227090.118

6L58006-6

3274I-43.7

3274I-43.2

6R7443-4

227599L-346

3RC42BE131K

3RC2OBF392K

AGO 3134



R3,  R6,  R16

R29

R28

R9

R10

R2, R5

R8, R17

R11,  Rl3,
R33, R34

R18,  R26

Rl4, R21,
R22, R31

R1, R4, R7,
R12, R36

R20,R24,
R30

AGO 313A' 99

6. ldentif icotion Toble of Ports for Rodio Receiver R-174/UR.R-Continued

I TR e f ,  |  - .  1  S i g n a l C o r p s
symbol I Name of part and description Function of part stock No.

RESISTOR,  f i xed :  comp;  4 ,700 ohms -+70/c i  1 /z  w;
J-A.N type RC20BF472K.

RESISTOR, f ixed: comp; 5,600 ohms -+10/t, ;  lz w;
JAN type RC20BF562K.

RESISTOR, f ixed: comp; 12,000 ohms -+l0c/ci 1/z w;
JAN type RC20BF123K.

RESISTOR, f ixed: comp; 22,000 ohms +-I07c: 1/z tvl .
JAN type RC20BF223K.

RESISTOR, f ixed: comp; 27,000 ohms -+107t; 7/z w;
JAN type RC20BF2?3K.

RESISTOR,  f i xed :  comp;  33 ,000 ohms -+ I \c /< ;1 /z  w i
JAN type RC20BF333K.

RESISTOR, f ixed: comp; 4?,000 ohms -+70c/ci r /z ty;
JAN type RC20BF473K.

RESISTOR, f ixed: comp; 100,000 ohms -+l\c/c; a/z
w;  JAN type RC20BF104K.

RESISTOR, f ixed: comp; 180,000 ohms -r l \c/c; 7/z
w; JAN type RC20BF184K.

RESISTOR, f ixed: comp; 470,000 ohms -+107,; 1/z
w; JAN type RC20BF474K.

RESISTOR,  f i xed :  comp;  I  meg -+10%;  % w;  JAN
type RC20BF105K.

RESISTOR, f ixed: comp; 2.2 meg -+l\Voi lz w;
JAN type RC20BF225K.

R3: V1 piate circuit  decou-
p1ing.

R6: V2 plate circuit decou-
pl ing.

R16: V5 plate circuit  decou-
pl ing.

Increases bfo plate voltage in
al l  posit ions of S2 but
PHN.

V7 screen grid voltage drop-
ping.

V3 screen grid voltage drop-
ping.

V4 screen grid voltage drop-
prng.

R2: Vl screen grid voltage
dlopping.

R5: V2 screen grid voltage
dropping.

R8: Convelter osci l lator grid
leak.

R17: Part of detector load.
R11: Bfo output l imit ing.
R13: Part of cal ibrat ion os-

cillator plate voltage divid-
ing network.

R33 and R34: V1 and V4
scrcen voltage dropping;
vary sensitivity of receiver
for bands 2 and 3 during
calibration.

R18: Part of detector load.
R26: Part of V7 and V8 grid

bias voltage-dividing net-
work.

R14: Crystal caìibrat ion os-
ci l lator grid leak.

R21: V6 plate load.
R22: Prevents shorting of

sidetone signal.
R31: V7 signal grid d-c re-

turn.

R1: V1 control grid d-c re-
turn,

R4: Y2 control grid d-c re-
turn.

R7: V3 control grid d-c re-
turn.

Rl-2: Sidetone input l imit ing.
R36: Sidetone inpr-rt  load.
R20: VG screen gl id voltage

dropping.
R24: V8 control grid d-c re-

turn.
r f . r u :  \  ,  s t g n a l  g r l d  b l a s .

3RC2OBF472K

3RC2OBF562K

3RC2OBF123K

3RC20BF223K

3RC2OBF273K

3RC2OBF333K

3RC2OBF473K

3RC2OBF1O4K

3RC2OBF184K

3RC2OBF474K

3RC2OBF1O5K

3RC2OBF225K



6. ldent i f icot ion Toble of  Ports for  Rodio Receiver R-174/URR.-Cont inued

It ef
sl  nrbol

I

Name of part  and descript ion Funct ion of part
Signal Corps

stock No.

R 2 7

R 3 2

R 1 9 A ,  B

H 1 1 ,  H 3 6 ,
II?'7

HI2

o6

o13

x10

X4 thru X8

X1 thru X:J

O40 thru O47

o97

o24

H10,  H34,
H35

L3

S 1

S4

r00 AGO 3134

RESISTOR,  f i xed :  comp;  3 .3  meg -+1011 ;  1 :  q ' ;
JAN type RC20BF335K.

RBSISTOR, f ixed: comp; 5.6 meg -+107<.; lz w;
JAN type RC20BF565K.

RESISTOR, variable: 1 meg -+20c/c) % rv; CTS
l + a K

RESISTOR, variable: 2 sect.;  1 meg f ir .st sect.;  2
meg, second sect.;  '+20c/( i  \ /+ w: CTS #2-45.

RING, retainer: steel;  zinc plate and ir idi te f inish;
eircular shape; Emerson Rad #WA-g018.

SCREW DRIVER,  cor rmon:  2"  tg  b lade;  31 ! "  19
o la ,  1 /e"  d ia  round shank ;  %"  v 'd  x . I25 , , thk  b i t ;
Emerson Rad f  AC 1010.

SHAFTING, r igid: brass, nickel plate; 1:Ì l Ì"  lg,
.247" dia; mtd by integral ly thd hole; Emerson
Rad #SM-1201.

SHUTTER, dial:  33/+" dia x .032" thk; Emerscn
Rad #AS-1191.

SOCKET, crystal:  j ' r"  dia pins accom spaced *;r"
c  to  c ;  rec tangu lar  shape;  o /a  d im,  exc l  te rm. ;  l ; l  "

lg  x  , ' i " 'wd  x  t Ì i "  h  o i  a  exc l  te rm. ;  C inch  #9816.
SOCKET,  e lec t lon  tube:7  cont ;  m in ia tu re  s ize ;

JAN type TS102P01.

S O C K E T ,  e l e c t l o n  t u b e :  7  c o n t ;  n t i n i a t u l e  s i z e i
JAN type TS1C2C01;  o /a  d im,  exc l  te r r r . ;  1 l i "  le
x  .80"  d ia  x  i -  "  h :  ce lan t ic .

SPRING, hel ical,  compression: 7./s" lg x : i i"  OD
max x , i i  "  ID min; t ì  turns; closed ends; cone
shaped;  Emerson Rad #S\ r -1011.

SPRING,  he l i ca l ,  compress ion :  .0 i34"  d ia ;  SS;  111"
1 g  x . 2 5 1 "  1 o . 2 5 7 "  I D  x . 2 8 5 "  1 o  . 2 9 l "  O D ; 1 7
turns ;  sq  ends ;  Emerson Rad #SV1045.

STOP,  d ia l :  1 .799"  h  x  1"  rvd  x  i i "  d  o la ;  Emerson
Rad #AS-1197.

STUD: steel;  i !"  h; u' ing shaped top fol tulning
Emerson Rad #FA-1005.

SUPPRESSOR, pai:asit ic: r 'esistor and coi l  type; 55
turns, #36 AWG on 10,000 ohm, % w resistance;
i i"  lg; ' i l " '  dia o/a; Emerson Rad f LT-104:3.

SWITCH, rotary: I  sect.;  4 posit ions; 7i i l i "  lg x 1;h"
wd x  11 t "  h  o /a ;  r 'ound shaf t  17s"  lg  x  { "  d ia ;
Emerson Rad ÉS\Y-1006.

S\VITCH, rotary: 1 sect.;  2 posit ions; nonadj end
s tops ;4V: "  lg  x  11 i "  rv t l  x  1 r ' l r "  h  o la ;  mtd  by
B/s, '_82, NSF_2 thd sleeve, C/8,, lC; round shaft
3 i à "  l g  x  % "  d i a ;  O a k  # F C - 2 .

SWITCI { ,  ro ta ry :  3  sec t . ;  4  pos i t io l rs ;  1 r t r "  lg  x  1 i1"
rvd  x  1 .852"  d  x  1 .852"  h  o /a ;  mtd  by  V+"  1g  x
B/a"-?'Z Lhd bushing; flat shaft s1"" lg x .18?" wd;
Oak #DH.

l ì 1ó :  - \ v c  f ì l t e r .

Ri l i :  \ '1  and V4 screen vol t -
age t l lopping;  var ies sen-
sì t iv i tv  of  leceivet  for  band
1 dur ing cal ib lat iorr .

VB contro l  g l i t l  b ias

R.F.  GAIN cont ro l

A .F .  CAIN conu 'o l

Used '"vith fastenel for fas-
tening tube cover to top
cover.

Al inement and general pur-
pose tool,

Through panel shaft for an-
tenna tr immer.

Mask al l  but selected cal ibra-
t ion on diai scale.

Socket  fo r  c lys ta l  ) - i

i  3RC20BF335K

X4: Socket for tube V4
X5: Socket for: tube \r5
X6: Socket foi tube \ '6
X7: Socket for tube Vi
X8: Socket for tube V8
X l :  S o c l i e t  f o l  t u b e  V l
X2: Socket for tube V2
Xll :  Socket foi '  tube \ ' ; j
T u b e  s h i e l d  s p l i n g s

Lock fol dial

Clamp tube cover.to top cover
l ivet ing assembìy.

Paras i t i c  suppressor

BAND SW.  swi tch  -

OUTPLTT HIGH-LOW switch

PHN.-C.W.-NET-CAL. func-
tion switch.

3RC2OBF565K

327499-t,151

327499-2.22

227858-256

6R15195-2

228205A-3

228278

228672.8

228677.r i I

228677.99

228877.703

228877.704

228996-30

228634-59

321891A-19

s29825-r28

329825-62.69L

329825-62.694



6. fdent i f icqt ion Tsble of  Ports for  Rodio Receiver R-17+/URR-Cont inued

capacl-

Funct ion of part

IGHT switch

resistors and

type;  125 i250
dc, phenolic;

rney f,3887.
telt l . ,  double
i "  wd x  .078"

l
frer

symbol Nanre of part  an( l  descr ipt ion

SB S\ \ I ITCH,  , *ens i t i ve :  SPST;  p lunge i '  I
v ac, 28 v r lc, 5 aÌ l tp ac, 1.5 amp
nlonlerl t : ì . f l '  act ion; l l inneapolis Ho

E6 TERI I I \ \L  BOARD:  bake l i te ;  32
I  t u n c t  t 1 - p e ;  o ' a  d i m  4 l i "  l g  x  1 a , (

l
,--

Mounts
, tors.

S i t r , r , t  t  r t ' r
s t 0 f k  \ o .

T1

T5

T2

T6

T3

a7

T4

thk ;  P lec is ion  l le ta Ì  Produc ts  S103.
TR- \ \SFORI IER ASSEI , IBLY:  2  t rans f ;  1 , .44  to

2 .78  nrc ;  2 .6 ,1  to  5 .08  mc;  o /a  d im 2 ! t "  lg  x  I , ' , , "
rv< l  x  1" , , "  d  o la ;  Emerson Rad $LT-1030.

TR^\NSFORI IER ASSEMBLY:  2  t rans f ;  4 .95  mc
t o  9 . 6  n . r c , 9 . 4  m c  t o  1 8 . 2  m c ;  d i m  2 l É "  i g  x  1 r 1 , "
rvd x 1 , ' ," '  d olai Emerson Rad #LT-1031.

TRANSFORIIER ASSEI,IBLY: 2 transf; 1.44 nrc
to  2 .78  mc,  2 .64  to  5 .08  mc;  d im 21 i , "  IE  x  1 r1 , "
wd x f i" '  d o,/a; Emerson Ratl  f  LT-10:ì1.

TRANSFORI ÍER ASSEI IBLY:  2  t rans f  ;  4 .95  rne
t o  9 . 6  m c , 9 . 4  m c  t o  1 8 . 2  m c ;  d i m  2 Ì À "  l g  x  1 , 1 , , .
rvd x 1 rr, :" d oia; Emerson Rad #LT-10i35.

TRANSFORI'IER ASSEIIBLY: 2 t i 'ansf ;  L44 mc
to 2.78 mmc, 2.64 mc to 5.08 rnc; dim 2l! ;" 1g x 7 ,, , , , ,
r ' r ,d x 1 ' ' ," '  d ola; Emerson Rad #LT-10:12.

TRANSFORXI I ]R ASSE] I tsLY:  2  t lans f  ;  4 .95  uc
t o  9 . 6  m c , 9 . 4  m c  t o  1 8 . 2  n - r c ;  d i m  2 i l "  i g  x  1 , 1 , , ,
r . v t l  x  1 ,1 ,  "  d  o , /a ;  Ener .son l l .ad  #LT-10:16 .

TRANSFORI Í  ER ASSEI ' IBLY:  2  t rans f  ;  1 .89b r l c
to  3 .235 r -uc ,  i ì .095  mc to  5 .535 mc;  d im 2 ì i "  le  x
1 t," rvd x 1,1" '  d o,1a; Ernerrson l Ì :rd #LT-10:l l l .

TRANSFORIÍER ASSEX'IBLY: 2 t lansf: 5.405 nrc
to  10 .055 n ic ,  f ) .855 nrc  to  18 .655 mc;  d im 2 ìÀ"  lg  x
1 , t  "  rvd  x  1 , i , "  d  o /a i  Emelson Rat l  f  LT-10: ì7 .

TRA\SFORI IER,  AF:  p la te  coup l ing  type ;  HS:
p l i ,  f ì0 ,000 ohms,  tapped 12 ,500 ohms;  secd,  600
ohms, tapped 8 ohms; pl i  i 'ated at 7.5 ma dc max,
pr i  tap  la ted  a t  l l  u ia  nax ;500 v  ac  tes t  vo l tage;
d im l%"  lg  x  15 ! "  s .d  x  2a i "  h  o , 'a ;  160 m\ \ '  r l l ax
audio operating level; -r2 db ft 'om 200-3000 c-vs
f req  lcsponse;  t i  so l r le l  l t rg  te ln t . ;  Nes  Engìan t l
Transfolmer Co. # E-10:19S.

TR-{NSFOR}IER, RF: univei 'sal rvnd; 1.4 rnh to
i l .1 mh r.neasulecl at i  kc; ó20 turns #:18 AWG;
2 J  o h n r s , l t ' r ' e s i s t a n t e :  a d j  i l o n  c o l e ,  s c d l  a d j :
Emei'son Rad #LT-1040.

TRANSFORilIER, RF: universal 'w.nd; 1 mh to 1.85
nrh measured at 250 kc; 425 tr-rrns fil8 AWG;
adj iron core, scdr adj;  Emerson Rad #LT-10:J9.

TRANSFORIIER, RF: 2 rvnd, universal wnd, pri
221 mh measured at ?90 kc, secd 221 rnh meas-
ured at 790 kc; ea wnd 225 tui 'ns f44; adi iron
core, scdr adj;  Emerson Rad f LT-1038.

WASHER,  spr ing  tens ion :  round,  45"  bend;  recess
in ctr;  Emelson Rad #n'IS-126?.

WASHER,  spr i t rg  tens ion :  Lound,  LT-bend;  phosphor
bronze; 74,000 Ib per sq in. min yield strength.

Couples antenna to first r-f
amplifiel in bands 1 and 2.

Couples antenna to first r'-f
ampli f ier in bands 3 and 4.

Couples first r-f amplifier: to
second r '- f  ampli f iel  in
bands 1 and 2.

Couples fìrst r ' - f  ampìif ier to
second r-f  ampli f ier in
bands 3 and 4.

CoupÌes second r-f  ampli f ier
to conrrerter in bands 1
and 2 .

Couples secontì r ' - f  ampìif ier
to converter in bands 3
and 4.

Convetter osci l lator tank foi '
bands 1 at'rd 2.

Assembly n 'ashel  fo l

shu t t e r  O1 l .

El i r r i inatcs cnd pl t r l '  on

shu t t c r  as , . en rb i v  O13

Conveltel osci l lator tank for '  221t)003-10
bands l l  and 4.

Aud iooutpu t t rans forner '  229632.684

Bfo tank 229629-442

Calibrat ion osci l lator tank 229629-439

229629-438T9: Couples conveltet to f ir 'st
i- f  ampli f ier.

T10: Couples f irst i - f  ampli-
f ier to second i-f  ampli f ier
grid.

T11: Couples V5 to detectol
plate.

327i0-32.t5

2Zr0c03-3

221003-4

22t000?,-5

2270003-6

2210003-7

221 0003-8

22r0003-9

T8

TT4

T13

T12

T9,  T10,
T11

o16

o12

AGO 313A

dial 
i 
{rL50112-26

I
dial 

I 
6L7365a-6

I

l 0 l



6. ldentif icotion Toble of Pqrts for Rodio Receiver R-174lURR-Conrinued
Ref

s y n r b o l

} IS1

Name of part and description

WINDOW, dial:  glass; rectangular shape; dim
7.375" 1g x 1.109" wd x .1b6,, thk o/a; Emer.son
Rad SMP-1030.

WRENCH: .094" across f lats; dim f , i î , ,  lg x Éi, ,  h
o/a; seamless steel tubing; head bent at rór,,  rad
from shank; round straight handle; Emer.son
Rad #AC-1000.

WRENCH, socket: double hex. socket wrench; open-
ing on 1 end.252" to .257,,across f lats: on other
end.189" to . l94" across f lats; 2a/+,, lg x 7/+,, dia
of body, socket ends l end È1,, dia, other end .',o,,
dia; straight; Emerson Rad #AC-1007.

Pe ln r i t s  v i ew ing  o f  d i a l  __

Tool for f  8 bristol setscrews

Locks and unlocks nuts for
tuning coi ls.

H38

62946t-5

6R55231.1

6R57408-5

Sienal Corps
stock No.

t02 AGO 313A



R E S I S T O R  C O L O R
RMA COLOR CODE FOR

FIXED COMPOSITION RESISTORS

T O L E R A N C E

MULÍ IPLYING VALUE

METHOD A

AND LETTER CODE
JAN COLOR COOE FOR

FIXEO COMPOSITION RESISTORS
, ̂ -ì' t '  

I  s r G N r r r c a t t
2 n  f  F T G U R E S- - . )

J A N  I Y P E  D E S I G N A T I O N S  ( F I X E D  C O M P O S I T I O N )
R C  3 0  A E  I 5 3  M-7- 

7- -/- Tr\ -T
/  /  /  , l \  \

/  /  / r s r s r c l u u l r r p l r E R \
/  J  /  

F T G U R E I  
\

/  S T Y L E  /  , 2 O  S I G  F I G U R E  ,  \
/ / ;;Gfi;- \

C O M P O N E N T  C H A R A C T E R I S T I C  T O L E R A N C E

Î { O T E S :
I .  R E S I S T O R S  W I T H  A X I A L  L E A D S  A R E

I N S U L A T E O .  R E S I S T O R S  W I T H  R A O I A L
L E A O S  A R E  N O N  -  I N S U L A T E D .

2 .  R M A :  R A D I O  M A N U F A C T U R E R S  A S S O C I A T I O N .

3 .  J A N :  J O I N f  A R M Y  -  N A V Y .

4 .  f H E S E  C O L O R  A N D  N U M B E R  C O D E S  G I V E
A L L  R E S I S T A N C E  V A L U E S  I N  O H M S .

5 .  R E S I S T I V E  C O M P O N E N T S  U S E O  F O R  L E T T E R
T O L E R A N C E S  A R E :  R C ,  R N ,  A N D  R U .

6 .  W A T T A G E .  F O R  R W  T Y P E S  I S  F O U N O  I N  T H E
J A N  S P E C I F I C A T I O N S  U N D E R  C H A R A C T E R I S T I C S .

ÎM  RC

t 0 3

MULTIPLYING VALUE

METHOO 8

IOLERANCE

MULTIPLYING VALUE

I O L E  R A N C E

M U L T I P L Y I N G  V A L U E

JAN COLOR CODE (F IXED,WIRE-WOUNDI  RU)

f O L E  R  A N C E

MULf IPLYING VALUE

JAN TYPE DESIGNATIONS (FIXED,WIR€-WOUND)
R W  4 0  G  t o z

C O M P O N E N T  C H A R A C T E R I S T I C

STAN OA RDS

C O L O R S I G N  I F I  C A  N T
F I G U R E

M U L T I P L Y I N G
V A L U  E foLERANCE ( . /o ) J A N  L E T T E R

T O L E  R A N C E

B L A C K o
E R O W N ro : l

2 t o o
OR A NGE J r , o 0 0 + a

YE L LOW 4 ro,ooo + 4
G R E E N ro0 ,ooo
B L U E r,ooo,ooo + 6

V I O L  E  T ro,oo0,ooo + 7

G R A Y R roo,ooo,ooo ! 8
W H I T E 9 ,ooo,ooo,ooo : e
G O L D o . l + 6 J

S I L V E R o.o K

NO COLOR ! 20 M

AGO 3134

Figure 111. Resistor color anrJ letter code.



CAPACIÎOR COLOR AND LETTER
R M A  5 , 4 ,  A N O  6  D O T  M I C A ,  P A P E R  A N O  C E R A M I C

M U L f I P L Y I N G
V A L U E

CODES
JAN 6 -00T  COLOR COOES FOR:
PAPER- DIELECTRIC CAPACITORS
T H I S  D O T  I S  S I G .  F I G ,
ALWAYS SILVER - /---L-

I  t g T  2 0

CAPACITORS
srG .  F rG .

I S T  2 D

(oRC H A R A C T E  R  I S I  I C  )
T O L E R A N C  E

L E F T  B L A N KM U L T I P L Y I N G  V A L U E D
6 - D O T  C O L O R  C O D I N G

R M A  C O L O R  C O D E  F O R  Î U B U L A R
CERAMIC-  D IELECTR IC  CAPACITORS

T E M P  C O € F F I C I E N I
T O L E R A N C E
M U L I I P L Y I N G  V A L U E

L E T T E R  A N D  N U M B E R  D E S I G N A T I O N S  F O R :
r lAN l  M ICA ;  PAPER;  AND CERAMTC CApACTTORS

c l \ l  3 0  c  4 7 t  G
T T  T  Z N  T

l r t t t \ t
I  S T Y L E  I  I S T  I  O E C 1 M A L  I

C O I I F O N E N T  { S r G .  F t c .  I  M - L r t p L  E a  I
C H A R A C T E R i S T I C  J  T O L E R A \ C E

s l c .  F  G .  
J
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