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WARNING

HIGH VOLTAGE
is used in the operation of
this equipment.
DEATH ON CONTACT

may result if operating personnel
il to observe safety precautions.
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Rescue.
case of clectric shock, shut off the high voltage
high voltage

. Us
extreme caution 10 avold the resulting electric fash:

SYMPTOMS.
a. Breat
the current passes through the by
e bace o he brain. T he shock nas me
severe, the bre: Fecovers after 3 while ;..a
norma breathing s resumed, provided that a
y of air has beer furnished meamie
atinelat respira

i stops abrupty In electic shock It
2 conter at

(3 ik umuy ey white or bue. The

i s very weak or Catirely absent and
Sciousness I3 complete, Burns are usually present

o vieti's body may bec gid or a
very few minutes. This condition is due 1o the action
of electricity and is not to be considered rigor mor-
tis. Artificial espiration must stll be given, as sev-
cral such cases are reported to have recovered. The
ardinary and gmeral fest Lot Genth Shoad moves
TREATMENT.

@. Start artifiial respiration immediately. At the

me time send for a medical offcer, if assistance.
available. Do not leave the vietim unattended.
form artifical respiration at the scene of the acci

e Vit to amother ocation. bt mo Trsher tham

i3 mecesary for satey. It the new location Is more

than a few

4
Shaffer prone pressure method, other methods of
Fesuscitation re may be exerted
on the front of the victim's diaphragm, or the dircet

o-mouth method may be used. Artificial res.

piration, once started, must be continued, without
Toss of

Lay the victim in a prone position, one as

bent elbow so that the nose and mouth dre free for
breathi

n the vietims mouth and remove any £

his tongue back into his mouth or thre
I an assistant is availabl
tion, he should loos

aliva that may collet and Intertere with respira.
tor

 The resuclating operator should straddle the
vicints thighs, or one 4, In sich ra
e operator’s arms and thighs will be ver.
ica) While appising preseure on th st of the ve
im's bac

() the operator's fingers are in a natural
iton an the wiaim's pack wth the Tle fer Wi
on the last rib;
the heels of the hands rest on cither side

of the spine as far apart as convenent without al.
lowing the hands to slip off the vietim;

(&) the operators clbows are straight and
Keed.

g

£. The resuscitation procedure is as follows:
(D Bxert dowmvard. pressure, not_ exconing
0 pounds, for 1

jing_back, suddenly relcasing pressure,
and it on he heete
After 2 seconds rest, swing forward again,
positoning the hands cxactly as befores and ApBIY
pressure for another second.

. The forward swing, positioning of the hands,
and the downward pre
in one contimuous

ckward swing req second.
The aadition of the Zsccond rest mares s totar of 4
TUS338-0



A commecr_ .

od s

seconds tor & complete cycl. Until the operator is
i of the

thousand and one, one thousand and two,

h. Artifical respiration should be continued until

the victim regains normal breathing or is pro-
nounced dead by a medical officr Since e may be
necessary ntinue resuscitation for _several

Mo, e aperators shoutd be wsed if avaiaple

RELEVING OPERATOR
elief operator knecls beside the operator and

over. Or
moves and the relief operator takes his posi

The relieved operator follows 1

plete eyeles to be sure that th

the correct rhythm. He remains al

istantly if (he now operator faters or hesitates on

STIMULANTS.
@ 1 an inhalant stimulant s used, such as aro.

matie spiits ot ammona, the ndividual adminsir:
ing the stimulant should first test it hi
o closeho can hld th Inhalant to s own -
{51 or comfortable. breathing. Be sure (hat the in
Ralant is not hold any closer 1 the victim's nosrils
2 seconds every minute.
- Aftr tho vietim hay regained consciousness,
e may be given hot coflec, ot tea, or n glas
ater containing, 1 esspoon o aromatie spiris of
ammonta. Do ot gt any 1 i unconscious
victim,

CAUTIONS.
o At uidin oo oo im TG

QUIETLY. Any injury a person

may caus a coniton of shak Shuck it preent 1€
the victi

reg - Iying flat on his back, with
i head Tower than the st f s Doty

him warm and
A watched care.
fally s e may sudden!y "Siop breathing; N
Leave a resus: person_alone until it is CER.
TAIN that e ie ot conacions and brosting mon.

TUs3IEE




RADIO RECEIVER
R-320/FRC.

RADIO REGEIVER
320/FRC

RADIO RECEIVER
0/FR(

™ o991

Figure 1. Radio Receivers R-320/FRC installed as components of Radio Receiver
Assembly 0A-58AIFRC




CHAPTER 1
INTRODUCTION

Section . GENERAL

1. Scope outand forwarded in accordance with AR 700-30—
This technical manual contains in

the installation, - operation, tenance, and

repair of Radio Receiver R-320/FRC (fig. 1). In “l’“"- unsatisfactory preservation,

addition to the uctions there are two ap- marking, loading,

pendixes covering a list of references and an ‘“‘“?0‘ supplice

fication table of parts. b. DA AGO Fory 468 (Unsariseact

¥or Equi ENT ED B
2. Forms and Records 405 will be illd ot and

AFR 6

5, when equipment
damaged condition or when it

ructions for

v AGO Form 468 wi
The forms listed below are used in reporting  forwarded through channels to the Office of the
receipt, operation, and maintenance of the equip-  Chief Signal Officcr, Washington 25, D. C., when

ment. other forms and records as authorized trouble oceurs more often than is normal, as deter
NME Form 6 Report of Damaged or  mined by quuhﬁvd repair personnel
Tmproper Shipment c. AF Forxt 54 (Unswrispacrony Rerorr) rox
DAAGOFom 68 Unsatsfactory Bavip-  Equirseext sk ny 1 AF Fon
ment Report. 54 will be IKHM nul un(l forwarded to Command; ng
AF Form 54 U factory Report. General, el Command, Wright-Patter-

NME Fors 6 (Rivorror Dasacepor — son Air Force [ Dayton, Ohio, in accordance
Tesiies ME Form 6 will be filled  with AF Regulation 15-54.

Section Il. DESCRIPTION AND DATA

3. Purpose and Use Re

civer R-320/K] u(' as @ component of Radio
A/FRC s deseribed in

a. Radio Re R-320/FRC is a general  TM 11 m-
purpose communications receiver. It is a 14-tube, Aavenma
recciver of the k
type, with a frequency range of 535 ke (kiloey
10 32 me (megacyeles). Tt can be used to
o Contimonsware), v (nodulatedcon-
d)

los)

ignal. Badin Beceivat B SOFRG o e

for fixed-station use and not for mobile operation

The additional equipment required (m the opera-

is shown in figure HespseT PoweR suppy

is designed for use in m LounsFeaxen (AC SOURCE)

receiving equipment (fig. 1) or us an mdnuhml
pi

Tussn-e
3 mul slnlvrmahmt- Figure 2. Block diagram of equipment used with Radio
service. The installation and operation of Radio Receiver 1-320/FRC.

e st pick-up,
service, island-to-island servi

[P 1



¢. Radio Receiver R-320/FRC is similar to tho

io_receivers (RCA models AR-8SD and )
deseribed in TM 11-880. ‘The principal differences
in the cquipments are as follows:

(1) One radio receiver (RCA model AR-SSF)
has a serew driver adjustment, on the top
of the chassis instead of a CRYSTAL
PHASING controlon the front panel and
has provisions on the rear of the chassis
for ing u battery or vibrator pack
power supply.

(2) The other radio receiver (RCA model
AR-$8D), in addition to the diffe
in (1) abo completely inclosed in a
metal cabinet for table mounting. It
does ot have a DIVERSITY IF GAIN
control, but it does have provisions on
the rear of the chassis for connection to
transmitter relay instead of to o diversity
equipment keyer.

4. Technical Characteristics
Frequency range (fig. 3)
Band 1 535 t0 1,600 ke.
Band 2. 1,570 to 4,550 ke

Band 3 - 4,450 to 12,150 ke.
Band 4 11,900 to 16,600 ke.
Band 16,100 to 22,700 ke.

Band 6. 22,000 to 32,000 ke,
Types of sig- Cw, mew, o am voice.
nals received.

Antenn Various types such as rhom-
bic, long-u
Number of 14,
tubes,
Type of re- Superheterodyne.

civer.

1. 1. (interme-
dinte fre-
quency).

Output imped-
ance.

5 and 600 ohms.

Maximum un- 5 wats.
distorte.
output,
Power input.._ Approximately 100 watts.
Power supply... 110-, 125, 150, 210-, or 240-
wolt, 50- to 60-cyele ac
(alternating current).
- 10 inches wide, 11 inches
high, and 19 inches decp.
- Approximately 98 pounds

Approximately 2.

Weight -

5. Table of Components
A list of components, quantities, and dimen-
sions is given in the following table:

[ e [ s | [
o | 150 | P | st | s m, K3
Receiver |

R-G20FRC....| 1| 10| 10 w2 e
Set of runaing

spares (fg.4).| 1| 35 4

TS 11-899. 2| W0y

Note,This it s for semer)iformation nly._ e appropriats pablca
o o ratin P o e i o spa e

6. Packaging Data

a. When packaged for export shipment, Radio
Receiver R-320/FRC and its running spares are
placed in moistureproof-vaporproof containers and
packed in two wooden export crates. An ex-
ploded view of the packaged equipment is shown
in figure 8. The size, weight, and volume of each
crate are given in the following char

jote. Ttems may be packaged in 8 manner different
o depending on supply chiannel.

Number | Height | Wiath | Depth | Volume | Weieht
e | e | e | e | e | v
T Y B B
I I

b. The I’ullo\\'m;: list indicates the contents of
cach case. Refer to the packing list attached to
eanch case for exact contents.

Figure s.

Recciver frequency range chart.
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Figure 5. Rudio Receiver R-320/FRC, front view



and bof requeney) oscillator
it i Nates The receiver is des
T = mounting,

not

cabine

19520327 | Radio Receiver | Complte with tubes  chass
R-320/FRC. and power cord.

$x12x8)| Buoutog marw. | Coals tbedand sln
lamps.

tubes (fig. 6) and components mounted on top of
the chassis are exposed. Al eabling terminals, a
line voltage sclector switch, antenna and ground
d Description of Radio Receiver comncction posts, a mor d

jack, a
rear of th

R —390/FRC (ie. 5 und 0) and plug are attached at
Radio Re R-520FRC is o 14-wuhe 8- Additional Equipment Required
superheterodyne receiver designed for reception of The following material is nof supplicd as part of

o w, and a-m signals within the range of  Radio Receiver R-320/FRC but is necessary for
535 ke to 3 On the front panel of Radio Re-  its operation
ceiver R-320/FRC (fig. 5) are mounted n tuning o Radio Receiver R-320/FRC  requires an
I, o vernier band-spread dial, & manual TUN-  antenna.For general
ING CONTROL knob, and 12 circuit control  wire antenna between 25 and 50 fect longis suitable.
knobs. The receiver covers the frequency spee-  Onall bands, exeept band 1, it is possible to use an
trum through six bands that are switched in and  antenan with a balanced-Tine foed. A rhombic
out by operation of the RANGE control. With  antenna is su
ench band switch, a mask on the main tuning dial 4. Either a high-impedance headset or a loud-
moves to expose the band in use for that setting,  speaker (2.5 to 3.2 ohms) is required for monitoring
and the proper set of coils for the band is conneeted  the output of the receiver.  Facilities are included
to the antenna, r-f (radio-frequency) amplifiers,  for using both headset and speaker simultancously

all bunds, & straight-

Figure 8. Radio Receiver R-320/FRC, rear vicw.



CHAPTER 2
OPERATING INSTRUCTIONS

Section |. SERVICE UPON RECEIPT OF RADIO RECEIVER R-320/FRC

9. Siting
B reception is obtained with Radio Receiver
R-320/FRC when the antenna is located in an

open arca with no large structures nearby which
might tend to attenuate the incoming signal
Avoid operation near steel bridges and buildings.
h;,uu- 7

7 illustrates good and bad sites for radio

10. Uncrating, Unpacking, and Checking New
Equipment
Note, For' wed or recenditionsd eqpipment, refer o
paragraph 15,

a. Gesgran, B

ent may be shipped
oversea or domestic puc ). When
nt ived, seleet a location where

the cquipment ean be unpacked without exposure
{o'tho clements a1 which i conveniant o the
permanent or semipermanent installation of the
cquipment instructions in b helow apply to
equipment \)nmw'l in expe
the instructions in- subparagraph ¢ apply to
cquipment shipped in domestic packing cas

‘autior: Be careful in uncrating, unpacl
and handling the radio
aged it becomes damaged or cxposed, a
complete overhaul might be required or the
receiver might he rendered uscless.

b Srer e Insivenios ror Unciamixe
Axp Ueackina Exronr Suirwexs (fig

new equip

vers it is easily dam-

(1) Place the py
ating position as convenient
Cut and fold back the steel «n.,».
Remove the nails with a nai
R(»m..w the top and one side u( Ih(-
acking ense. Do not attempt
of the side and tos b et
may be damaged.
@) Remove the waterproof barrier and e

King cuse us near the oper-

sior covering the equipment inside the

() Remove the carton from the case and
place it on a workbench on another
clean dry place.

(©) Inspect the carton for possible damage

uring shipmen.
e Op “arooarp Coxrarvens (fig. §
(1) Use a sharp-pointed instrument to open

the outer carton, the moistureproof-
vaporproof barrier, and the inner cartor
(2) Remove the top pad, blocking cells,
and bugs of desiceant

iver from the inner
beneh or

other secure flat support
d. Cukexixa.  Cheek the contents of the
carton against the master packing slip. Check for
broken tubes, and check that tubes and erystals
are inserted in the correet position (fig. 24)
Useackixe Doxgstic Packi e
radio receivers may be received in a domestic
packing case. Cut the steel straps; then follow
the *nux-\mmgnv in ¢ and d above.

Note tho rginal pcking cuses nd containers
o Db ok S Wt They can be
i again wehen the cquipment s epacked for storage or
g

11. Connections

a. A-C "Powkr Oreramiox. Determine the
frequency and line voltage of the available powe
t the list in par

cheek these agai
1f the power suppl,

souree
graph 4.

ay be used.
primary winding of the power supply is tapped to
allow for the use of a number of different line
voltages. These taps are brought out to a line
voltage selector switch ($-105) at the left rear of
the tl»a~~\~ (fig. 9). The pa

which the switeh is set ean be read directly




Figure 7. Siting, good and bad locations.



WooD cLEAT NOTE: 4—» ARROW INDICATES THE DIRECTION OF
THE FLUTING IN CORRUGATED FIBERBOARD CELLS
WOD BLOCKING.

FIBERBORRD TOP PAD.

FieeagoaaD
BLOCKING CELLS.

IL8. BAG OF DESICCANT
FIBERBOARD COLLAR.
FIBERBOARD. PAD

FIBERBOARD. FRONT END COLLARS.

RUNNNG SPARES
NOISTURE -VAPORPROOF
ENVELOPE
20018, 0
coRRuG
801

ATED FIBER-
AR CARTON FOR DOMESTIC SHIPMENT, PACK -
AGING MAY STOP AT THIS PONT

FIBERBOARD PAO:
MULLEN TEST

WITH DESICCANT OMITTED.
MOISTURE - APORPROOF
BARRIER
HOT SEALED MOISTURE-
VAPORPROOF BARRIER
SEALED CARTON
20 Tave

NAILED W00D
SHIPPING. CONTAINER

3 sTeeL sTRAP
HOT SEALED MOISTURE-

VAPORPROOF BARRIER

%" steeL stare

SEALED CARTON

2" ExceLsion 2v; Tave

NALED WO0D SHPPING CONTAINER

™ 8995
Figure 8. Packing and packaging of radio receicer.



through a port on the switch face. To change
the setting, loosen the setscrew and rotate the
switch until the desired reading appears.  When
has been made, tighten the setscrew.
Before making il connoctons to
itive that the line voltage
slestor switc J s for recoivr operation st tho
voltuge rating of the available power su

b. Axtexya Cox:

v rear of the cha
(fig.9). T nal board has a G terminal for
n gwm\d connection, a conter vvmmml (unmarked)

when operating rom a bal-
tran; A

for

nw.ul
te
For gen

200+ nhm
al l i

u wnighm. 5
feet lmx(, is \Hml and a shorting link is connected
between the G and center terminals. On fre-
quency bands other than band 1,  balanced 200-

m transmission line may be connceted to the
center and A terminals.

(1) Straight-wire antenna  connection. To
operate the recciver on a straight-wire
antenna, do not disturb the shorting lin
between the center and G terminals
Connect the antenna to the A terminal,
and connect a good ground to the G
terminal.

meet the FCC requirements
a0 6 i ot 20 am o
a bus wire between the center terminal of E-101

(2) Balanced Imn\vmwmn /,HM input.
operating  the n a balanced
200-ohrn tranemission Tine, opon the ik
between the center and G torminals.
Connect the transmission line
conter and A terminals,

to the

saKER CoNNECTI Tlu-xv are two out-
put terminal strips at the left rear of the cha

on the top Srip and
E-102 with five terminals on 0
(fig. 9). T
grounded terminals fo ing  balanced
600-ohim line. The terminals marked 1 and 2 on
the lower strip (E-102) a used for con.
Make the

sckvrioy. See TM 11 x‘m,\
ruetions on operating the
in a diversity combination. When the receiver is
not used in diversity, terminals 3, 4, and 5 on Ff
102 are not to be connected o any ex
equipments, um] per link zoust b fnatalled
s 4 and 5 to complete the -hoth.
cireuit for |m|nuhm]n- v n,n-ullmu( ig.

e Heapeions Coxxc A’ two-position
jack is provided on the oty side of the front
panel (fig. 10) for connection to  pair of head-
phones. The first position (lmlm.w in) is for
reception on both speaker and - phones,
second position (full in) is for phone reception only.

and the receiver ground (chasis) Sonneet.the phones accordingly
s-i05
unevottace
SELECToR ST e go oz o
ovvpr
. Nsas
o
o g@@q o ] %
souen 25 onws Versiry
s o +
® ANT-GNO_TERM B0ARD
A
speaten russa-s
Figure 9. Conding and connections, rear of chasis,



12. Service upon Receipt of Used or Recon-
ioned Equipment

a. Follow the instructions in paragraph 10 for
unerating, unpacking, and checking the cquip-
.

en
b. Check the used or reconditioned equipment

Section Il.
13. Controls and Their Use (fig. 10)

The following table
R -320/FRC sn(]

s the controls of Radio
icates what they

crses and desneries il of
he reeiver,as follo
Deergion o
Enerlus  power
supply
[

Powor-transmit-
receive  switeh

1o0n. ‘

REG MOD Completas
‘ supply

| lato, thas pro
vidin for yor
| ol

REC O Turm on b
all other
Stage, s pror
viding for'rece-
tion of e sig-
nalk,
RANGE switch | Frovids for slooion of
(S-101A through
S1011), Tt ehange the frequency
range, it seleets appropriate tuning
coils for ro, wmixer, and oscillator
stages and rotat

tuningdial; d
selected range s then exposed
through a series of spaced slots,

ADJ con-

T s a variable tri
trol (C-102)

mer capacitor used
- amplifier tuned

TUNING enier tuning
ROL (C- m\\ dials, hese dials are driven
through through a system of gears which

031H). are also_coupled to the

ur P
| i coning capactons.

for tags or other indications pertaining to changes
in the wiring of the equipment. If any changes in
wiring have been made, note the change in this
manual, preferably on’ the schematic dingram.
Check for broken tubes, and check that the tubes
are installed in their correct positions as shown in
figure 24,

CONTROLS

‘ “ 22000 10 32000
Vs tning | Geared t main tning disd o o
din) ates at the same time. Callbrations
on dinl are Tnear, with Giviions
o 100 10 is i con
wtion with dint
diitonal m.m tor mmg
| S0 abulaion o exactIo records
of pariouar commanication te.
aning lock, Prevents any moseet o nai
tuning dial due to vibration. To
Jock ook Kol I chkovie
direction untit it §s moderately
i
|
NOISE LM | Potntomotr that contrl e of
TER control
(13

As control is turncd
counterclockwise dircotion,
litng action incroses Dt di-
tortion of signal a0

Norots, 1 Mothuis somion
Cninimunn o
Should be used, but under extreme

noise conditions & compromise
st be made for masimum clarity

of signal with least



T
Conteo

g

Nose  limiter—
ave switeh (8-
108)

Function

Provide ive degres of seloct

from BROAD to SHARP. The
i Kol M
mduited ekl podion

ast selective, provides
reception; and posi-
provide sorml, modulted
In the last thre
e
tion 3 is for normal c-w or sclective
modlnlod recaplon, psiion 4 o

ception, and posi-
pm s Tor extremely sharp

being the leas
Vinendents
tion

on's

eption.

Provides or seotion of any one of
four different, types of operation,
as follows:

MAN“Output valume must be
adjusted manually by
e of RF GALY and
AF

In \|,\\' piltlrecy
i o ave (automatic
volume. control) - or
noise-Jimiting action;
therefore, this position
is used for e rocep-

g
oparstion

e recep
with the presence
of nose. Outpus
volume is adjusted

AVC NL Both
slwlniting dreue aci_ia
“This

setting back (counterclockize)
RF VC NL

somien e veroily ved vin
modulated signale

it pressnoe of i inten
forence.

Contral | Function

Foton Function
AVC Ave action is the same as
in AVC NL position but with
action, AVC
i best used for rocei
™ .m.nm.-a ,,.,..m, with no

Noise limiter
ave switeh (S
103).

AR GAIN conrol | Polantiomter which sonttols ioput
(R-142) volu first ot

o) amplitor (V-110)

[ oo Rcemeitins Rl
RF GAIN control to adjust output

volume,

GALN control |

RE Potentiometer which controls gain of
(R-163).

firstand seeond r-f stages and first
and second if stages

I\\ eontrol is rotated

doos o Gk, plca ol ol
voltage

r magnitude

HE TONE oo
R-1

trol

in counterclockwise di

iretion.

BFO ADJ con- | A 75w (micromicrofarad) trimmer

trol (C-188).
this control 15 desired audic tono.
PHONES jack | Two-position jack which allows for
-102).

plug in first p
Voth apaakar and phons cire
closed. With phone plug in sceond
ostion uu iy in), speaker circuit
aving only phones

|
|
|
|
| seleetion of either phone or phone-
|

apped oitpus
e o ook s
| ot balanced line. If neither the




Function

wa | Functon

o | o
| Praition Function Pusition Function.
PHONES jack | 2.5~ nor the 600-ohm outpu circuit Used 1o balance out capitance of
@102, | i lowded, phone plug should be erystal holder i crystalier
Tl i 0 prevent improper lnding ol (C-117. | . When SELECTIVITY svit
|| o out i i rians i< positon 3, 4, or 5, this control
distortio | provides adjustable rejection of

DIVERSITY 18 | poeniomiier bt contts i of
control | A and second 1

i
rimally, coniro s st 4 ol gin
(tully eloc

e position)

interfering. snals
| queney o i e

v e el
| ot hesiorog sinm.

MAN TUNING DAL

VERNIER TUNING DIAL

L
@ - @
]
POWER-TRANSMIT-RECEIVE  PHONES JACK  TUNING LOCK NOISE uwm»m
SWiTGH uioz uoss-n

Figure 10.

Section lll. OPERATION UNDER US|

Radio Receiver R-320/FRC, front pancl.

UAL CONDITIONS

14, Starting Procedure (3) Set the controls lsted below as indicated:
a. P ary. Perform the starting pro- S
cedures given below before operating the receiver. r— G
Operating instructions are given in paragraph 1 —
(1) Check the line voltage selector switeh v oo S o b e
(5-105) (fig. 9) to see that it is set at the  TUNING CONTRO s of s

proper voltage rating for the available

y DIVES
(2) Connect the power cord to the soul QAL
power.

ce of

SITY TF | Tum fal clovkwise




b Seanmine. Set the power-transmit-receive
switch (fig. 10) to the TRANS position and allow
the filaments to warm up.

15. Operation

Note. I & headset s
g, plug it nto the PHOY

a. C-W Receeriox. If the receiver is to be
used for ¢ reception, refer o figure 10 for con-
trol locations and proceed as follows:

only means used for monitor-
iack in the fully in position.

(1) Move the power-tranmit
to the REC CW position.

(2) Set the ANT ADJ control for maximum
background noise.

(3) St the SELECTIVITY switch at posi-
tion 3, 4, or 5 depending on the degree

(See p

ive switch

of seleetivity required
switch function.)

(@) Set. the noise limiter—ave switch to the
MAN NL position if noise interference
is present, or set the ~mn|| o the MAN
sition if 1o noise
6] A(IJ\M the m-‘ (:Al'\ Rt 5 i fully

clockuise po
(©) Adjust th "AF GAIN contrl to sl

way position

@) Readjust the TUNING CONTROL to
the nvq\mwl station.

®) Readjust the RF G
controls to the desired volme level,

Keoping tho R GATN uslow as possible

@) When ary, adjust the NOISE
LIMITER control to a position which

maximum signal clarity and the

IN and AF GAIN

FIVITY and n

ter-ave switches in accordance with

requirements of noise interference and
adjacent signal interference.

(1) Rotate the CRYSTAL PHASING con-
trol, if necessary, to reject an interfering
signal on a frequency near that of the
desired signal. Readjust the TUNING
CONTROLif the CRYSTAL PHASING
control is moved.

(12) Set the BFO ADJ con
the desired audio tone.

ol o obtai

(1) Tf the recciver is subject to vibration,
tighten the tuning lock.
Topurren rriox. If modulated ro-
ception is desired after the starting procedure has
been completed, refer to figure 10 for control loca-
tions and proceed as follows:
(1) Set_ the power-transm
REC MOD.
(2) Turn the ANT ADJ control for maxim
background noise.
(3) Set. the SELECTIVITY switeh at posi-
or 3, depending on the degree
v and selectivity required.  (See
par. 13 for switeh fun
(4) Set. the noise limiter-ave switeh o the
AVC NL position if noise interferene
present, or et the switch to the AVC
position if interference is not
present.
(5) Turn the RF GAIN control to its fully
okt pulton.
(6) Adjust the AF
ble output Iv\
@) Readj
the requir
(8) Resct the AF GAIN control 1o obtain
the desired volume lovel,
(@) When necessary, adjust the NOISE
MITER control to a_ position which
um signal elarity and the

switeh to

noise

control o a suita-

NG CONTROL to

noise.
the SELECTIVITY and no
switches in accordance with
siquiruena of ik iasusmica sod
adjace ence.
(11) When necessary, readjust the RF GAIN
control in a (mmlvu\m kwise direction

under conditions of extreme interference.
(12) Adjust the HF TONE control in a
counterelockwise direetion if it is ,Amu»o
to attenuate the higher nudio frequ

a3) If ¢ Sives s dablect 16 Tihration:
e the tuning lock until it s moderately
tight.

16. Stopping Procedure

To stop the recciver, rotate the powe
reccive switeh (fig. 10) to the OFF position.




Section IV. OPERATION UNDER UNUSUAL CONDITIONS

17. General

The operation of Radio Receiver R-320/FRC
may be difficult where extreme cold, heat, humid-
nv moisture, ons, etc., prevail. In
ructions are given on
ing the effects of tl

unusual operating conditions.

18. Operation in Arctic Climates
Subzero temperatures and climatic cond
associated with cold weather affect the

operation of the cquipment.  Instruction
peration under such adv

a. Handle the cquipment carcfully.
b. Keep the equipment warm and dry.
. When equipment that has been exposed to

the cold is brought into a warm room, it will
start to sweat and will continue to do so until
it reaches room temperature. When the equip-

temperature, dry it

ment has renched room
when the

thoroughly. This condition also
cquipment warms up during the day after exposure
during a cold night.

19. Operation in Tropical Climates

i is operated in tropical
ditions are acute and

midity
auip-

When  the equip
climates, where moisture con
ventilation is poor, the high relative
v eause mndel\snlmu of moisture on the
ent if the tempera pment becomes
lower than the ambient air, To. minimive thie
action, place lighted electric light bulbs under the
equipment.

20. Operation in Desert C|

The main problem which arises with e
< is the large amount of

rt which enters the capacitor
Be careful to keep the receiver as free
Make frequent preventive
1.3).
Py e ey
on the receiver. - Excessive amounts of dust, sand,
or dirt that come into contact with oil and grease
result in grit, which will damage the gear surface.

gearing.
from dust as |)ns-.|hlc




CHAPTER 3

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section |. ORGANIZATIONAL TOOLS AND EQUIPMENT

21. Tools and Materials Used with Radio
Receiver R-320/FRC

The tools and materials contained in Tool
Eqmpnn»uz TE-41 (the ordinary hand tools and
Is normally mmhnhle to- orguaston]
s personnel) are for org:
sational maintenanco of tho recever, These ook
n Depuriment of the Army Supply
TE-41.

is
I8 atalog SIG 6.1

22. Special Tools Supplied with Radio Re-
ceiver R-320/FRC

Only two special tools are supplied with Radio
Receiver R RC. These tools are a setscrew
wreneh undu(on adjustment tool; both are shown
o figure 1

a. crgw Wixer. The setscrew wreneh is
used to loosen and  tighten the satserews on all
the control knobs, except the main tuning dial
knob. The wrench is retained by a spring clip
on the right side of the chassis.

Cor Toow. Thecoiladjustment
tool is used during linement for the adjustment of
the - and i coils. This tool s mounted in
pair of fuse clips on the inside of the upper r-f
cover.

TooL

SEYSCRE> R-Ficoven

WRENGH
Hess-iz |

Figure 1. Alinement and maintenance tools,



Section Il. PREVENTIVE MAINTENANCE SERVICES

23. Definition of Preventive Maintenance

PM (preventive maintenance) is work performed
on the receiver (usually when the equipment is not
in use) to keep it in good working order so e
break-downs and needless interrupti viee
AL differs from

ce its object is to

ninate certain troubles before they occur. - See

TM 38-630.

24. General Preventive Maintenance Tech-
niques

a. Use s clean, dr, brush

for cleaning.
(

int-free cloth or a dry

If necessary, except for electrical contacts,
‘moisten the brush or cloth with Solvent,
dry-cloning (SD); thon wipo the parts
dry with a dry clo]

(2) Clean electrical contacts with a dr
d with earbon tetrachloride
wipe them dry with a dry cloth.
vailable, dry compressed air may be used
pressure ot exceeding 60 pounds per
square inch to remove dust from

cloth
hen

wecessible
hanical damage

. For further mfommuon on PM techniques,
refer ta B SIG

25. Performing Preventive Maintenance

The following PM operations should be per-
formed by organizational personnel at the inter-
vals indicated, unless these intervals are reduced
by the local commander

Caution: Do not tighten screws, bolts, and nute

carelessly. Fittings tightened beyond the pre
for which Whey 175 Andgned will e dxsineed o
broken

a. Dany

(1) Clean exterior of front pancl.
(2) Cheek all knobs for tight fit on shafts.

power transformer T-120 for

e heating,

® Examine t'npuumlms C-190 and C-191
for leakage and bulges

Caution: Disconnect power before perform-
ing | ||.m operations.  When complete, reconnect,
power and check operation.

o Moxriiy.  Make visual fnspection of the
following, tighten and/or clean, if necessary

(1) Tube and erystal sockets and pins, for

Toose contacts, dirt, and corrosion. Check
tubes; replace if necessary (par. 51; fig.
24). Note that tubes including final
letters W or Y in their nomenclature can
replace tubes of the same type. For
example, Tub 7Y can replace
Tul

Section Ill. LUBRICATION AND WEATHERPROOFING

26. Improvised Lubrication Order for Radio
Receiver R-320/FRC

a. No lubrication order for this equipment is
available at the time of publication of this manual.
The improvised lubrication order shown in figure
12 will be superseded by the lubrication ord
when issued.

b. Lubricate the equipment as indicated in
figure 12, Except for removal of the top
and the bottom front r-f cover, no dis:
required to lubricate the receiv

cove
embly is

27. Weatherproofing

a. Gexerar. Signal € ipment, when
operated undm severe climatic conditions such
as preval ropical, arctic, and desert regions,
requires spocilreatment” and _ mantenance
Fungus growth, insects, dust, corrosion, salt spray,
excessive moisture, and extreme temperatures are
harmful to most materials.

Tropicat, MArNtexaxce. A special mois-
tureproofing and_ fungiproofing treatment has
been devised to provide a reasonable degree of

15



REMOVE TOP R-F COVER TO SERVICE

[E—

ML CAPACITOR SWAFT BEARINGS
Vor2 drops en saeh bocring

Q6L DAL DRIVE GEARS
Ty o o

ML SHAFT BEARINGS
(Lo il shott surine)

SwiTcH DETENTS
(Lobrcote 3 dutni) 1612 drops

CAPACITOR SHAET AND DIAL
ORIVE GEARING. ASSEMBLY TOF VIEW
M GL  RANGE SWITCH SHAFT GEAR

Gloon surtace and cost wih ight f of ubricant

oBmicanTs. e

GunthesE kirlntngy .,-a.m...,| REMOVE BOTTOM FRONT R-F GOVER
PLATE T0 SERVIGE
T P—
i (P PL SWITGH DETENT

Vor2 oops

ING=SOLVENT, ry-cleaning cly v
pare, Betos Wiviastng

DETENTS AND RANGE SHAFT GEAR BOTTOM VIEW
Figure 12, Improvised lubrication order for Radio Receiver R-320/FRC.




protection if properly applied. This treatmon is
fully explained in TB SIG 13 and TB SIG

MAINTENANCE. i
tions necessary to prevent poor performance or
total operational failure of equipment in extremely
low temperatures are fully expluined in TB SIG

e W,

preca

Mavmusyron Specalproca
tions to prevent cquipment failure in
areas m)um'i {0 extreme heat, low humid an
xcesive sand and dust are fully oxplained. in
TB SIG 7:

¢. Lunricarion. The effects of extreme heat
and cold on materials and lubricants are explained
in TB SIG 69. Observe all the precautions out-
lined in TB SIG 69, and pay strict attention to the
Iubrication order (par. 26) when operating equip-
ler these conditions,

ment
28. Rustproofing and P
a. If the

front panel finish has been badly

searred or damaged, rust and cor
vented by touching up bared surfaces. or
#000 sandpaper to clean the surface down to the
bare metal; obtain a smooth, bright finish

sion can be pr

Caution: Do not use steel wool. Minute
particles frequently enter the equipment and cau
harmful internal shorting or grounding of circuits.

b When a tonch-up job is neecssary. apply
paint with a small brush.  When numerous scars
and seratehes warrant a complete repainting of the
front panel, remove all knobs, mask the shafts,
jack, dials, and trim, and spray- the entire
panel. Remave rust spots by claning e cor
roded metal with solvent 1 severe cases
it may be necessary to use ent (SD) to softer
the rust and 1o use sumlpupw tn prepare the spot
for pmnuug Pail will he authorized and
istent with m,m; exntions. (S0 TN

Section IV. TROUBLE SHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL

29. Scope

a. The trouble-shooting and repa
can be performed at. the organizational mainte-
nance level (operators and repairmen) is neecs
jted in scope by the tools
ment, and replaceable parts issued and by the
existing tactical situation. Accordingly, trouble
shooting is bzlwl on the performance of the

quipment and the use of the senses in determin-
roubles s burmed-out tabes, et

0. The paragraphs which follow in this section
help in localizing the fault to the defective stage
o as a tube or fuse

work that

test equip-

30. Visual Inspection

a. l'mlulv of this equipment to operate properly
caused by one or more of the following

(1) Tmproperly comnected power ¢
(2) Worn, broken, or disconnected cords or

ed-out fuses.
's broken because of excessive vibra-

© tubes
(6) Inactive (dirty or
b. When failure is encos

rac) tal.
tered and the cause

r——

is ot immediately apparent, check as man
the above items as is practicable before starting
a detailed examination of the component parts
the system.  If possible, obtain information from
the operator of the equipment regarding perform-
ance at the time trouble oceurred

inspect the antenna
malities.

e. Visuall systemfor
by

obvious abno

31. Trouble Shooting by Using Equipment
Performance Checklist

a The cquipment  performance
checkl; 2) will help the operator to locate
th lmuh!u in the equipment. The list gives thy
item to be checked, the conditions under which
the item is checked, the normal indications of
correct operation, and the corrective measures
that the operator can take. 7o use this list, fol-
low the items in numerical sequence.

Acrion or Conprriox. For some items,
the information given in the action or condition
column consists of the settings of various switches
and controls under which the item s to be checked.
For other items it lvpn'wnh an action that must
be taken to cl the ication.

ENERA

normal indica-
tions listed |||c|udc he visble and audible signs
that the operator should perceive when he checks

17




the items. 1Tf the indications are not normal, the
opertor should appy th resommended corective
measur

@ Comsonvs Mzxsuass. The comective
measures listed are those that the operator can
make without turning the equipment in for
repairs. When reference is made in the table to
chapter 5, it indicates that the trouble cannot, be
correeted during operation and that trouble shoot-

32. EQUIPMENT PERFORMANCE CHECKLIST

ing by an experienced repairman s required.
If the set is compleiely inoperative or if the
recommended corrective. measures do not. yield
results, trouble shooting is necessary. However,
if the tactical situation requires that communica-
tion be maintained, and if the set is not completely
inoperative, the operator must maintain (b
equipment, in operation as long as it is possible
to do so.

Tem |

P | 1| Antenna. Antenna conneeted. An-
R tenna terminal board
E elean and not cracked.
Pl 2| Headset. Hendsat, i s, plogest
A - | in PHONES jac
R 3| Powercord. Pope sord sonirty 5655 Clean and tighten power
A nected. | cord connections.
T | 4| RF GAIN control. Turn to fully clockwise |
o position.
R| 5| AF GAIN control. Turn toapproximate mid-
¥ point of its range.

6 | Power-transmit -receive | Turn switch to TRA Dial lamps |,gm in all | Replace lamps; refer to
s switch. | three position ch. 5.
T © n. |
A Turn | Rushing noise heard in | Refer to ch. 5
R MOD position. Veadphones o speakor
T | aftera few scconds. |
E| 7| RANGE switeh. Set 1o all bands succes- | Normal signal output on | 1f output s weak or
Q vely. all bands, | i
hi |
1 |
3
M
E | 8| ANT ADJ control. Set for maximum back- | Background noise varics. | Refer 1o ch. 5.
N ground noise. |
T | 9| SELECTIVITY switch. | Set at various settings. | Selectivity variesin steps: | Refer to ch.

| position 1, least. sclec-

I3 | tives position 5,
B ve.
R| 10 limiter-ave switeh.| Set at various settings. | NL provide | Refer to ch. 5.
F noiselimiting; AVC
o positions provide con-
R stant outy
M| 11| RF GAIN control. ¥ar posiion.of el | Bt verm s conal | Rtk
A I ve varied.
N e st AN
C | 12| AF GAIN control, Vary position of control. Otltp\lt varies as control | Refer 1o ch. 5.
B s varied.




suEET—com

BozsEROMEEY

~osm

3

TUNING CONTROL,
NOISE LIMITER con-
trol.

HF TONE control,

BFO ADJ control.

Tuning lock.

Headset and loudspesker.

Vacuum tubes.

I
Rotate TUNING CON-

=

or MAN NL)
Rotate control.

(fully in)

Tum o saton fre
Rotats control.
e limiter—ave

switeh set at AVC NL

With power-transmitere-

eelve switeh sct at REC
CW position, tune in a
e signal and

ary

eadset. jack in_firs
(balfway in) position,

s

s he.dm gy
cords through-

ot anti ength,

sensitiy

Noticeable  decrease

Control moves frecly in
either direction.
Signal

heard.

Noise interference varics.

Tone of signal varies.

Receiver remains tuned to
frequency.

Output from both head-
et and loudspeaker.

Output from headset only.

No change in output.

High sonsitivity.

[Erp——

Loosen tuning lock.

| Refer to ch. 5

Do.

Do.

Chesk esdt corting
d plug, in

ng posttion

Check same as above.

Replace cords.

Remove, check, and
place faulty or weak
b

| Power-trans:
witeh,

AF GAIN control,

Rotate fully counterelock- |

Set to fully counterelack-

wise position

(OFP).

o signal output.

Dial lamps go out.

Refer to ch. 5

Do.




CHAPTER 4
THEORY

33. Block Diagram of Radio Receiver R-320/
FRC (fig. 13)
a. Radio Receiver R-520FRC is a 14-tube

'
superhotorndyno seciver coverog. . fsuoncy
0 ke in six bands and may b
ssed for reception ¥t signals in thi
frequency range. The cquipment may be oper
ated from a 50- to 60- , 110- 10 240-volt, a-c
sour
b. The operation of the receiver is best explained
with the use of the block diagram shown in figure
13 The signal picked up by the antenna is fed
to a two-stage r-f amplifier, V=101 and V-102.
These two stages have three tuned cirenits to pro-
vide gain us well as good image frequency rejec
tion. ~ After In-umunmllf»‘d by V-102, the second
+-f amplifier, the fod 1 v i stage,
V=104, where it is con h. ed with the output of
the hef oscillator, V-103. The output of the
mixer stage is tuned to 455 ke, which is the i
used by this equipment
e This if output is fed to u three-stage i-f
mplifier (V-105, V=106, and V-107) cither di-
Iy or through « erystal filter network. For
the first two settings’ of the SELECTIVITY
switeh, the signal is coupled dircetly; for the lust
three setings, the signal is fed through tho erystal
filter. The coupling system  provides for
degrees of selectivity, giving reception rangi
from broad Imml pass un"l\ ﬁnhll y) to extreme
tuning  reception, Tho (hreo-stage
iof amplifier is (Iv~1gnul with 12 tuned cireuits to
pmnrlc » bigh degeee of acectviy. Tor pur-
of c-u cption, the oul]nn of the bfo
(\71!27 is. mhl(-l! to the ci the third i-f
sta

five

& From the thind i stage the signal is fed 1o
the detector and ave diode, V-108, and to the
noiselimiter, V-109. Signal reception with

hout the use of the noise limiter or automatic
atrol is possible by the use of a s
Svitch on the from panel. - The 4Ivlnﬂo| output
is mnplllw(l by two a-f stages, V-110 and V-111,
in cnscado. Tho output of ¥-111 ia fed 1o the
il output terminals At the rea of the chasei

2

where two output impedances are available, or to
the jack marked PHONES on the front pancl
duo-diode rectifier tube, V-114, is used to
e full-wave rectified power for the equ
A voltage regulator tube, V113, s placed
across a portion of the rectifier output to insure
constant. potential for those circuits that require
a regulated voltage suppl

34. Circuit Analysis

In the following paragraphs an analy:
stage is given. For simplici
given only to the cire zuration obtained
with RANGE switch $-101 and SELECTIVITY
iteh $-102 both in position 1. Paragraphs 30
and 45 cover the cireuit changes produced by
varying the position of these switches, The com-
plete scl |v.»m..\ radio r

T each
consideration is

figur

35. First R-f Amplifier Stage V=101 (fig. 14)

With RANGE switch $-101
(|)zun| 1) the output of the antenna is fed to the
tion of transformer T-101 and ec
is designed for the ordi
nary single-wire antenna system. On all other
bands the input cireuit s ko designed for a

position 1

200-ohm transmission fine (par. 39). Coil L-101
in series with capacitor C-112 form  serics wave-
resonant to the medinte freques

i

rap circuit (used only in band 1 opera-
u«.-u in providod yo s in the ejoction of sgnsls
at the intermediate frequency.

b. The input signal appears scross the primary
of r-f input_transformer T-101. Capacitors C-
1034 and C-103B are sections of the TUNING
CONTROL eapacitor which are conneeted across
the sccondary T-101 on_band 1
These eapacitors tune the secondary of T-101 ¢
the desi ANTUADS capneior
(‘ 02 ¢ eapacitor cnabling
nont Lot propurpoin it Ief e of
he caibrated main tuning dinl.

o Signal joliagy ‘ethes. thaptunad Sodonsng
uit is coupled 10 the grid of the first r-f ampli-
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fier tube, V=101, by capacitor C-104. Bms vol\r
age (in the form of an ave voltage) is
the gt of V-101 through resstors R110 muI
Filtering for the ave signal, doveloped in
tube V=108, is provided by the filter comprised of
C-1224, R-110, and The d-c_(di
e
by eapacitor C-1

Btk v plate voltages are supplied
through resistor R-104. Capacitor C-111 and
resistor R-104 serve as the plate decoupling cir-
cuit. Resistor R-103 is the sercen dropping
resistor, and capacitar C-101 bypasses tho scren.
Resistor R-101 is used  the plate
lund ® aiminste parasitic caclaions,
e output is developed neross the parallel
ot comprised of C-115 and the primary of
coupling transformer T107.  Captor C-115 i
placed across the primary of T-107 to partially
resonate T-107 at the 1 (low-frequency) end of
band 1 and thus equalize the gain over this band.

the Lf end of band 1 the reactance of the
primary of transformer T-107 decrenses consider-

YN
\ \

\,
freos

I e o

1T R-F AMPL
Vior
67

‘GANGED WiTH G-103€,G+103F, G-1036,G-103H

[TORNG GoNTRGL]

Re0l
is

ably in comparison with its reactance at the h-f
end of the band.

36. Second R-f  Amplifier Stage V-102
(fig. 14)
Transformer T-107 is the interstage coupling
transformer used to transfer the energy from the
first r-f amplifier to the second. Sections C-103C
C-103D of the TUNING CONTROL eapac-

an
itor tun

the secondury of T-107 to the desired
fm.mu-y. Capacitor C-116A is a trimmer. The
nal is then coupled to the grid of tube V-102

b7 resistor 108 fase bo prevent paracitic scillac
tions) and capacitor C-114. This eapacitor is
used to keep the ave bias voltage out of the tuned
Resistor R-106 is part of the d-c grid
The output of this stage is developed
across Ahv[ imary of transformer T-110. Capac-
itor ¢ resonates the primary of
T340 ot the o e of e bt cqualize the
gain of the stage. Energy is transferred to the
mixer stage (V-104) by means of transformer

cireuit.

notes

A mesisToR eues i ons
S SESITION VAL 0Es o

o B PN VAL N

X e R R

G-1030 1030
i S R

To +235v
aanoswTAG NOT Siown
GIRGUIT ARRANGED FOR BAND | Tassie

Figure 14. Ref amplifier stages, simplifed schematic diagram.



T-110. r R-107 and eapacitor C-113 are
the sereen dropping rosstor and bypass sapac
esistor R-120 and capa
dospuple the plate ireuit for ot

37. H-f Oscillator Stage V-103 (fig. 15)
b

a. Tube JAN-6J5, V-103, is used as the hf
oscillator. 'lha output of this stage is heterodyned
with the output of the second r-f amplifir to obtain
the intermediate frequency (par. 38).

b. A modified Hartley oscillator
generate the signal to be mixed with the r-f signal
in the mixer stage. By means of sections
and C-103F of the TUNING CONTROL capac
itor, the oscillator frequency is tuned to 455 ke
above the radio frequency across the frequenc;
range of band 1. L-105 is the tank coil. Capa
itor C-126A s o trimmer for adjusting the fre-
quency of the oscillator.

c. Capacitors C-125 and C-126A, which have
negative temperature cocfficients, and capacitor
©-192 in parallel with C-128 are placed across the
tank circuit of the oscillator. Capacitors C-12
and C-126A are used to compensate for frequen
varintions due to temperature changes, and the
combination of C-192 and C-128 serve
pader to reducsthetatl and g expacity
of the oscillatc

d. G

is used to

1038

— o SRR
Capacitors C-123 and C-124 block de from the
ank cireat. The output o the oscllator tago is
coupled by capacitor C-142 to the mixer stage.

Plate voltage is supplicd to the oscillator tube
from the 150-volt egtlated supy
the plate load resistor, and R-113 in conjunction
with capacitors C-139 and C-140 serves us the
plate decoupling network.

38. Mixer Stage V-104 (fig. 15)

a. The mixer stage is used to heterodyne the
siguals from the ~|-m||d £ amplifer, V-102, and
the hef_oscillator A Tube JAN-6
pentagrid converte v 104, is used as the mixer
in this cquipment

b. The output of the hf oscillator stage, which
ke above the incom signal, is injected
on the first grid (pin ) of V-104. Resistor R-115
is the grid return. The rf signal ﬁ‘oln the second
r-f amplifier is coupled to th stage by,
10, Scctions C-105G and C. 10311
G CONTROL capacitor tune the
secondary of T-110 to the incoming r-f signal

Capn(‘i!ol C-150A is provided as a trimmer ca-
nd resistor R-118 is used to prevent
Parasitic cusillons;. Th 1 signal is introduced
o e third grid (pin §) of the mixer tube.
esistor R-114, bypassed by mpm-nur C-141
prn\ o st mixer tube. Plate volt-
age is supplied to the mixer through resistor R-117
(which, together with capacitor C~144B, forms the
plate decoupling network) in series with the plate
cireuit loading resistor, R-116. Sereen voltage is
supplicd to through sereen droppingresistor
R-165 o 143 is the sereen bypass capacitor, and
capacito es decoupling.
i by leckion e b madlated fndss
pendently by the r-f and oscillator signals. The
utput of the mixer stage contains, in addition to
the r-f signal and the signal from the hof oscillator

stage, the sum and difference of these two fre-
quencies. A tuned cireuit, resonant to the inter-
medinte frequ 455 ke (the difference fre-

quency), is formed by the parallel combination of
capacitor C-145 and the primary of transformer
T-113. Resistor R-116 lowers the Q of the umed
circuit and

broadens the fi
nsformer T-113 couples the su,mal
tal bridge cireuit and the first i
amplifier (|)ax 40).

39. Bcnd swnc ing of R-f Amplifier,
lator Stages (fs. 44)

Mixer,

vm-% through
mnphﬁ(-

1 operation. Switching of circuit components in
these stages for operation on each of the 6 bands
used is effected by the 16-scction RANGE switch
S T01A,front and rar, hrough 1011, ront and

aphs 3 describe the 1-f
mixer, and h-f oscillator stages for band

(fig.
a. Sepurate antenna coils (T-101  througl
“106) are used on cach band to couple  the
antenna to the first r-f stage.

(1) The primary of each of these coils is
connected o the antenna (terminal
on B-101) and ground (through center
terminal of E-101) by switches S-101H
rear and S-101H front. (The coil for
band 1, T-101, is grounded directly.)
For use with a straight-wire antenn, the
center terminal of E-101 is grounded by
means of & link to terminal G. For use

h a balenced- t this link is
Rootid & (et the ot arsinil s
grounded through T-megohm re:

05, All antenna_co socondries,

2
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when not used, are shorted to ground by itors C-117B, C-116B, and C-116C are

switeh $-101G rear, to prevent dead variable trimmers, and C-118, C-119,
spots in the tun band 1 and C-12
only, a wavetrap for rejecting the inter- arid o

modint Trequency (433 ke) is |mnulul respectively. Tuning eapacitors C-103C

comprised and C-103D are switched m by S-101E
C-112. front on bands 1 and 2. and 3 uses
ind bands

coil Lr HII l\nd caps
(2) The sccondary of ench antenna coil i tuning capacitor C-103C re
connected selectively to the grid of V- ml 4, 5, and 6 use ¢ D only.
by switch S-101G front. This switch . Coupling between the second 1-f stage and
ferent portions of gunged e mixer is almost identical to that between the
tuning capacitor C-103 into the ¢ “.m wm)ml fstages. Asis evident from the,
capacitors C-103A and C-1038. m, switches S-101D rear and
but only ot and S-101C rear and front have the samo
used on band 3 and only  functions as switches S-101F rear and front and
used on bands 4, 5, and 6. 5 101 rear and front, respectively.
pacilor O-102 18 contiscted on (1) Switch $-101D rear couples the ci
all bands. The secondaries of antenna thscush the’ools of To110, T-11. snd
coils T-103 through T-106 are shunted e n besda 1,2 i 3, Epictine
cif Switeh $-101D front shorts the primary
9, ang &-110; respoctive of the two transformers not used in each
the desired frequency coverage in bands e 5
3 through 6 .
b Coupling between the first and second r-f
amplifier stages is induetive on bands 1, 2, and 3

4,5, and 6 tho plate of V-102
coupled to the tuned grid
ch S-101D rear, and the

and simtive bands 4, 5, and 6.
(1) Switch S-101F rear muplm the first r-f
nmphh('r to the pri dings of

T-107, T-108, and T-109 on bands 1, 2,

3, respectively. Switeh S-101F
front shorts the primaries of the two

rf shunt to grou
front shorts only the primaries of trans-
formers T-110" and T-111 on  these

bands. Coupling is through capacitors
transformers not used in each of positions e
et ! C-152 and C-148 on band 4; on bands 5
(2) In positions 4, 5, and 6 the plate of V=101 andie “"‘r ouplings through capacitor
n.z.,n.m.wl, upled to the tuned grid C-148 o
of V=102 by switch S-101F rear, and the (3) Switchin o grid input

|vlnxvunl or'l‘—ln‘l acts as an r-f choke to V=104 is effected by switeh S-1 mn‘imm
L1 ;,‘..“ ,,,m“.,.,g AORE switch $-101C rear shorts to ground the
to g.‘,. tch S-101F front tuned circuits not used for each band.
shoria only the pritsatios of tranformers Capacitors C-1504, € and C
T-107 and T-108 on these bands. 151B are variab le trimmers for the tuned
(ﬂuplnw is through capacitors C-107, s (.r transformers T-110,
€105, and C-114 on bands 4 and 5, but 112, respectively. Capaci-
s ot in the , C-1603, and C-150C are
va riable trimmers, and C C-155,
fixed anmtm fm tuned .
arid coils L-111, L-112, and L-113,
T\lnm"ulpmlloh( 103G
e

o bt 6 eapacitor C-107
circuit.

@ smmmg of the grid input cireuits for

done by switch S-101E front;

\\\mh 101 renr shrts (o ground tho

tuned cirenits not used for ench band witehe
Capacitors C-1164,  C-1174, and front on bunds 1 and 2.

C-117C are varinble trimmers for the tuning capacitor  C-103G only, and
tuned secondaries of tray ers T-107, bands 4, 5, and 6 use C-103H ol

d. Band switching of the h-f oscillator is effected

T-108, and T-109, uwpm ey, Capy

P 25



by switches S-101A rear and front and S-101B
rear and fron
(1) The grid of oscillator V-103 is connected
(through C-123) to coils lrl(h (Iuvmg.ll
L-110, in turn, on bands 1
respectively, by switeh S \Oh\uzlr on
bands 1,2, and 3 switeh S-101A shorts
the o coils not used (of coils L-105,
Ikmr and L-107) for each of the three
osit
The plate of oscillator V-103 is connected
(lln\m)_l\ C-124) to coils L-105 through
L tum, on bands 1 llmm;,l\ 6
respe mm, by switch S-101B  fron
wmh SI01B front also connects tuning
or C-103E and C-103F on bands
nd 2. On band 3 only is
connected, and on bands 4, 5, and 6 only
C-103E i connected. Switeh $-1017
rear shorts coils L-108 and L-109 to
ground in position 1, shorts L-105 and
position 2, shorts L-105 and
L-106 in position 3, shorts L-10:
and L-107 in position 4, shoris L-105
1106, 1107, and L-108 in position
and shorts all but L-110 in po
('n])mnm\ C-129 and C-127A
C-131 and C-127B in position 3,
7 amd ot i position 4, C
m,n and C-136 in position 5, and -
C and C-138 in position 6 arc used to
4‘u||||)4-1m\(v for frequency variations duc
o temperature changes.

40. Crystal Filter and First I-f Ampl;

V=105 (fig. 16)

a. The output of the mixer stage is coupled
directly to the hml i-f amplifier tube, V-105, by
transformer T-113 when SELECTIVITY switch
S$-102 is in |)(mll0 n1or2. Ineither position the
('rv&(nl is shorted out.  With S-1 position 3,

5, the output of the mixer stage is coupled to
Aln' first i-f amplifier through crystal Y-101 and
network Z-102.

In position 3 of S-102 the sccondary
former T-113 in conjunction with capacitor C-146
forms a h\nk cireuit resonant at 455 ke, and erystal

Y101 acts as a series resonant circuit tuned to the.
|lv|mvdmh- quu v. The output of the series
resonant i (Y-101) is »|)| ed ta the grid of
the first i-f amplifier tube, V-105, and also is fed
into another parallel resonsnt circuit comprised of
Le114 and C-162. This entire crystal filter net-

2

6,

er Stage.

ry of trans-

work (the two parallel resonant circuits and the
erystal) forms a band-pass filter, with the tuned
ts in Z-101 and Z-102 being parallel resonant
10455 ke and with Y-101 being series resonant to
that freque  parallel circuits offer a high
impedance to the intermediate frequencyand puss
to ground frequencies on cither side of

and the crystal, ncting as a

Series resonai
offrs a high impedance to frequeneies abo

below 455 k ce each of the two parallel
resonant s is the equivalent of a high resist-

ance in series with the equivalent series-resonant
circuit. of the tlyin\L the Q and  therefo
ctivity of the
reduced,
Kilocycles wider than that of the c

e Tn mlxlmon 1o acting as n
circuit

capacity provided by n.u
parallel resonant
of th

Slighily ahove 45 )y means of CRYSTA
PHASING control C-147.
the net reactance across the erystal.  Since the
parallel resonant cireuit is in series with the signal
passing through the filter, o masimum impedance
can be offered to some freq © than, but
close to, 455 pmmlnlhvnv‘m jon of an
intesteing sigual close b the des signal
n position 4 of S-102 conneetion to filter
7102 is through a tap on coil L-114
addition of trimmer capacitor  C-164B, the
frequency of the filter network contained
is held constant in spite of the change in
inductance. However, by using only a portion of
coil L-114, the Q mul «l..» effeetive resistance of
the tuned ci
fore the tota
is reduced

This control varies

h the erys
Ae a rel the @ and u,.wrw e
selectivity, of the erystal hln-. circuit s increased.
e In position 5 of $-102 the %
work-aljnw e ovee S portion of coil
114, 'u"- resonant frequency is again main-
tained at 455 ke by the addition of trimmer
capacitor (‘4(:4\ This results in o further
reduction of the effective resistance of the tuned
circuit of Z-102. The Q of the erystal filter
circuit is correspondingly increased, and henee
results in even more selective operation than that
obtained in position 4 of SELECTIV]
The  seleetivity of the cry
eircuit approaches the selectivity of the erystal
ne.

v







#. Resistor R-121 is placed across the filter
network contained in 102 to lower the Q and
hence broaden the response of the filter. This is
necessary to prevent the cireuit. from asining
too sele

o Th fst i amplifcr e,
with cathode bm by bissing res
R-124. Res o e DIVERSITY T8
GAIN Hhooatat, controls the sensitvity of tho
y rying tho amplification of ¢

£ gain control potentiometer
(I( m) is pmndwl in this equipment, the pr
purpose of R-124 s in an installation where two or
more of these receivers are used i diversity
reception and the a-f stages are not used. - Cathode
bypass is provided by eaj Ave
voltage is applied to the grid of V-105 thro
resistor R-15 oil L-114, on band:

5 and through R-136 and T-115 on b
5156 and C1AC decouple the grid of
V-105 from the ave circuit.

1. The output of the first i-f stage is developed
across the tuned circuit consisting of capacitor
C-161 and the primary of transformer T-114
Plat voltage i applicd to V-103 throvgh rsstor
R-123 and the primary of transformer
provided by resistor R e
B.

V- m'. is provided
dstors R-122 and

e T-114, in
series with coil Lo 11
nected capacitor
TIVITY switeh in position 1),

9 across the

primary of coupling transformer T-115 and coil
L-116. Capacitor C-163A acts as a mutual
coupling device (in place of the more commonly
used inductive coupling) between the two tuned
nd its value is chosen to provide some
(Refer to the curves of
figure 40 for the combined response of T-114 and
< Sty 8 e doicke e
apled to the
i stage by the secondary o ttiatorusd

T ur

When the SEL ~1("l‘l\'lTY switeh is placed
p:mnol\l 3,4, or 5, coils L-115 and L-116 are
short- ited hv llIL, switeh contacts.  The
slight. chango i inductance b w0 appree ianble
n the center freqy coupled ¢
cuits but does affect the mumu\ L'uupluw s0 s to
narrow the band pass and increase the gain (fig.
10)

2

41. Second I-f Amplifier Stage V-106 (fig. 17)

a. Tnput to the sccond i-f amplifier tube, V-106,
is developed across the tuned circuit made up of
the secondary of transformer T-115 and capacitor
cie The DIVERSITY IF GAIN rheostat
24 provides variable cathode bins for this
.\I)lpo The grid is binsed by the potential on the
ave bus through resistor R-125 and the secondar
of tmnstormor 115 J-125 and C-14A
couple the grid of V=106 from the ave circuit
b Plate voltage i suppliod from tho volt
line through resistor R-127, which, in conjunction
with eapacitor C ts of from entering
n.« power supply. § voltage s obtained
cetly from the regulated 150-volt supply; capac-
e the sereen to ground. Ou
put from the second i-f nmplllm is developed
ss the parallel resonant prised of
7160 and the primary of (ransforme
Pwo interstage tuned circuits are used
 and second i-f ampl
for added sclectivity.  When the SELECTIVITY
switel s in position, the secondary of transform
T116, coil L117, and capacitors C-170 and
C157C form the first of the interstage tuned cir-
cuits; the primary of T-117, coil L-115, and capac-
itors C-171 and C-157C form the second inter-
stage tuned cireuit.  Coils L-117 and L-118 are
hevtcd gt o th hicut 4 shagpers the bond-piss
sties when SELECTIVITY switeh $-10
5, 4,and 5. (See figs. 36 through

capacitor
T-11

here, as between the

characteri

is in positions
0.

c. The output of the bfo, V-1 roduced
at the junction of the two e - e e

cuits
el of

menti
456 ke, i ¢ above the
intermediate frequency, for e-w reception, Mo

or j; sed in monitoring the

during diversity operation. 11 is mounted at the
of the and connected acnoss the inter-

~« age coupling capacitor, €

42, Third I-f Amplifier Stage V=107 (fig. 17)

a. The second interstage circuit i vely
coupled to the tuned cireuit consisting of the
secondary of transformer T-117 and_capacitor
€173, This tuned cireuit s eapacitively coupled
to the grid of V-107, the third i-f amplifier tube.
R-130 is the grid return. The output of the stage
is developed across the tned cireuit comprised of
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capacitor C former

76 and the primary of tra

18,
b. Plate voltage is supplied through decoupling
rovwne 131 el i o fed through

or The  combination of, resistor
il “capacitor €TI0 provides plate
decoupling.  Capacit 1724 serves s the
sereen bypass capacito e ot decoupling
is provided by resistor R-125,

43. Selectivity Switching System (fig. 15)
a. The LECTIVITY switch, 02,
four-wafe fon witch used i tho if
stages to vary the selectivity of the recciver
b. With the SELECTIVITY switch in positior
1, the i-f bandwidth obtained (outermost

s position, the two interstage coupl
tems between the first and second iof stages
and between the second and third if stages are
for broad bandwidih. This
ng the E points of networks Z
and Z-106 to ground. Thus coils L
116, L-117, and L-118 are placed in the tuned
This added inductance in 4 of the 1
cireuits overcouples the cireuits, thereby
adjusting the i-f channel for a broad bandpa
c. Position 2 is useful for normal voice or tone
reception.  With switch $-102 in this position,
the B points of the networks mentioned above are
tied to ground. This shorts the added coils ot
of the cireuit, thereby decrensing the coupling,
narrowing the bandpass, and yielding the sharpest
1 available without the use of crystal

done by

al Y-101, shorted out of the
when the SELECTIVITY switch i in positions
1 and 2, is used in con
circuit and s connected to the first it smplifir
when the switeh is in positions : Selec
tivity in these three ponitions s varied by chan
the bandpass characte of the filter
the crystal is a part m- par. 40 This is don

te ape on coil L-114 and
evitching capacitors C-104A and C-164B ino
o out of the circuit as required to maintain
resonance
€. Tn position 3 of $-102 the selectivity obtained
s useful for the reception of very sharply m()dlk
lated signals or for cav slp\ul\ 1.. general,

s  provided when

$-102 is in position 4 is st el fo the rc p-

30

tion of nals. Position 5 provides an e
tromly high dogro of seleotvity. To will be
 desirable (o use this mode of operation for
reception of e signals during cases of
interference.

»

4. Defector and Automatic Volume Control
Stages V-108A and V-108B (fig. 19)

a. The first half of duo-diode Tube JAN
V-1084, functions as the dete
ment
a tuned ci
transformer

or in -
developed across
mprised of the primary
118 and_capacitor C-176,
plate circuit of V-108A may be traced from
ground, through the diode from cathode (o plate,
through the sccondary winding of tra

When this equipment is not used in a diversity
reception set-up, a jumper must be placed between
terminals 4 and 5 of E-102. The plate circuit

then completed from terminal 4 through resistors
R-135 and R-136 back 10 ground
b. Diode V-108 fun

tions as n half-wave

rectific |. resistors R-135 and R-136 acting
as lond ¢ The loud is bypassed by capaci-
o a8, which aet a1

. When the noise limite is

in the MAN or

AVC position, the audio signal
developed across resistor R-136 is fed direetly to
the AF GAIN potentiometer, R-142, through
coupling capacitor C-179 and thence to the grid
of the fist aef amplificr tube, V=110, through
coupling capacitor

d. With switeh
AVC NL the det. fed to the noi
limiter cireuit (V-109) before being introduced to
the first a-f amplificr. See paragraph 45 for
discussion of the noise-limiter cireu

A voltage divider consisting of RF GAIN

potentiometer R-163 and resistor R-164 is con-
neeted between the —
supply ground.
the MAN or MAN' NL position, the ave diode,
V-108B, is shorted out of the circuit and the
voltage tapped off potentiometer R-163 (between
ts and —2 volts) is placed on the ave bus.
This permits manual control of the bins, and
henee the gain, of the two r-f amplifiers and of the
first and second i-f amplifiers

£ In cither of the positions which utilize ave
(AVC and AVC NL) switeh 5-103 docs not short
V-108B out of the cireuit.  In this ease the setting

MAN NL or
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Figure 19, Detector and ave stages, simpliied schematic diagram,

of the RF GAIN potentiometer fixes the cathode
voltage and hence the operating level of V-108B.
Anotlwr voltage-divider cirenit consisting of re-
s R-133 and R-134 places approximatel
+ mm at the junction of the dividing circuit
and dropping re ,qu R-138. This, in conjune-
with the negative voltage tapped from the
RF GAIN potentiometer, provides a delay voltage
ope

g 1! oss the
secondary of lxmwfmmvn

inal board E-102 to become negative
this signal is
e the plate
V-108B negative with respeet to the
cathode. The tube conduct
much the same as if no signal were being de-

jgnal, developed ac

32

veloped ncross transformer T-118, and a more or
constant. bins will be applied to the first and
second 1-f and i-f amplifi

flowing through resi

end of this resistor to become nega

tubes.  Tube ent,
tor R-138 will cause the plate
ve with respect

to ground but positive with respect to cathode.

When the incom
drive the plate of
Ho the cathode, the

the negative ave
1224 will be proportional to the st
the received signal, increasing he negative bias
g the gain of the first and secon

and reduc
and if amplifier

resistor R-137 and_ capacitor C-122
ch smooths out the audio voltage used

lter whi
for ave.

« signal is strong enough to
V-108B negative with respect
tube will cease to conduct and

voltage across capacitor
engih of

|t

tubes. The combination of
forms u.




45. Noise-limiter Stage V-109 (fig. 20)

a. The detector output appears across N
LIMITER potentiomet 35 and
R-136.  When switch S-103 is in either the .\\ ('
or MAN position, the signal across resistor R-136
is coupled by capucitor C-179 to IN
potentiometer, R-142. The  signal
potentiometer is coupled through capae
4ot g of tho st el amplider, V=110 o
. T output level may be varied
b

from  this
or €

"X o limiter, V109, i provided to permit
optimum recopion. Tt Is placed in the ciruit
when S-103 is in the MAN NL or AVC NL
position, Sinco the input signal s neativ with
to ground, the plate (|
Iw positive with respect to_the
(fig. 20). The cathode connection is through
As a result of this

resistors R-132 and R-141
polarity relationship, this section of V=109 con-
ducts and forms a path for the audio signal

throngh tho switeh; expacio and po-

tentiometer K- Since noise is generally in

the form of |u‘z|k~ of high amplitude and

very short tlm fon, fairly effective noise limita-
ay be obtained by clipping these peaks

Since the waveshape of modulation

similar, noise limiting will also result i some

FROM DETEGTOR,
Vo,

i of the intelligence. Tt is therefore neces-
to compromise between m.v noise signals that
will be tolerated and the distortion of the intel-
ligence. Noise peaks pefmyels
voltage across the load resi
R130), driving the plate (pin 3) more negat
t was befor ally the cathode
£) ol Heeiwin B drtoen s negative, and
the tube would conti conduct ult
Le time constant of R-136, the tapped portion
5, and R-132 in conjunction with capa
tors C-122B and C-122C, the cathode potential
will tend to remain constant on noise signals of
duration. Thus, the plate moment
 negative than the eathode, conduction
stopped, the audio
iver s silenced for

short

his section of the diode

circuit is opened, and
short. period of the noise signal

¢ Frum tho sbovs dicusion, it may Lo soen
that the st ISE: LIMITER  poe
tiometer R135 determines the. nois Tovel
will be tolerated. By setting the variable arm
close to tap 1, the voltage difference_betiween
plate and cathode (pins 3 and 4) of V=109 is made
small. As n result, » comparatively small noi
orsignal penk will euso the tube to cut of
opposite extreme, setting the variable ar
nearer to tap 3 Wil allow ol but the highst

5 103
FRoNT

NOISE
LIMITER

R.i32
Gaok
LALL RESISTOR VALUES I
UNLESS OTiERWISE SPECIFED:
2.ALL GAPAGITOR VALUES IN U
RS R wiat Sredir o,
Figure 20.
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Noise-limiter stage, simplified schematic diagran.
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amplitade moise peaks (0 pus. I is Werelore
necessary to se ome intermediate setting of

155 Shat il 33l the-nget sntifachory eome
promise n fidelity and readability.

d. A second diode, pins 5 and 8 of tube V-
is us event the noi
from gencrating noise. When the. signal diode
;

3 and 4 of V-109) cuts off during the
ence of short noise volta
n.mu,.h K141 and the potentil a pin s of V- 100
tends to decrense to zero. Such n u,.“w in
potential would be coupled o the AF G
control and be wudible as a noise pulse eac
the signal diode stopped conducting. The second
diode section (pins 5 and 8 of V-109) is connect i
across R-141 in such a way as to m
constant.potentin st pin 4 of V100 and henee
prevent the introduction of noise by the cutting-off
of the signal diode.  Normally (when no noise is
present) there is no conduction between pins §
and 5 of V-109, s m-||.‘-‘.,1|,.u.»m.\ loped across
R-141 by signal current biases this section to eu
o Whes” sondustion bewest pins 4 and 5
ases, however, the contactpotential of V-109
causes the tube to conduct and maintain the same
voltage ncross R-141 ns did the signal ¢
The potential at pin 4 of V=109 then remains
unehanged during the time the |.-mm is effective
pimize the diode ¢ lue to contact
potential, ol rosélor. fcompiised of
parallelcombination of R-139 and R-140) is
placed in series with the filament of the noisc-
limiter tube, V=109 (fig. 44). This lowers the

heater voltage and eauses the diode to dray very
little current

46. Beat-frequency Oscillator Stage V-112
21)

The bfo tube, V-112, is a self-excited oscillator
s a frequency differing by about
1,000 eps (eycles per second) from the interme-
diate frequency to produce an audible tone for
2 on

oscillator The
tuned grid portion of th coil
1119 and the parallel combination of eapacitors
C-186 and C-188. Resistor R-154 is the plate
load. Capacitors C-163C and C-187 are plate
feedback and grid coupling capacitors, respec
tively. Resistor R-15 .mw grid leak.

5. The spemier o quency of
the oseillator by .lmum e seting of the alug
in the permeability tuned coil, L-119, and also
by means of trimmer capacitor C-188 (BFO ADJ
control on front, panel). For operation, the
frequency of the oscillator is fi i
ke by means of L-119, with the BFO ADJ control
in midposition. Thereafter, the operator can vary
the oscillator frequency with the BFO ADJ
control to change the audio beat note.

E regulated 150-volt d-c supply is used to
m\h.w.- the pvl‘fnmmnu- of the oscillator. Input

s through switch $-104A rear.

o The oxilator (lulpm is coupled from the
cathode of the tube to the secondary of the second
if transformer, T-116, through eapacitor C-175.

1030 -
GRID CouPLING

of the Hartley type.
cireuit

seaT FREQ 05C 4
i Le-s
N-605 o

5
o

NOTES:
AL RESISTOR VALUES I8 OHMS
UNLESS OTHERWISE SPECIFIED.
2.4LL APACITOR VALUES IN Uur
UNCESS OTHERWISE SPECIFIED.

Figure 21.

TMe9-21

Beat-requency oscillator stage, simplified schematic diagram.



47. First A-f Stage V110 and Power Ampli-
fier Stage V-111 (fig. 22)

Tube JAN-GS7 (V
GKOGT (V-111) serve as the
amplifiers uf the reccive

o al from the detector is f
the grid of the fimt a « ( stage (V-110) through
blocking capacitor € AF GAIN control
R-142, and blocking ulpmllm C-180. The AF
GAIN control is used to vary the strength of
the signal fed 10 the first af z\mplllwr Both
fixed bias and cathode bins are used for tube
V=110, The fixed bins is tapped from between
resistors R-161 and R-162 in the voltage divider
n.nm-.i by these resistors and Rfum th

s is developed acro istor R-150.
. , and R162 are the arid
return resisto nml resistor R-153 and eapacitor
C185C nct as a grid decoupling cir
sistor R-131 is the sercen dropping resator, and
capacitor C-185A is the screen bypass capacitor
The output of the first. ampli developed
across plate load resistor  R-148. Capacitor
C-185B and resistor R-149 form a plate decoup-
Capacitor C-184 and HF TONE
tone control for the

110) and Tube JAN-
-l and power

52,

Rehumn

il

ling circuit.
contral Reidd serve 10

ble harmonic distor-

5. The output of the first a-f amplifer is fod
to the grid of the output iage, Vo111, throueh
d-c blocking capacitors C-182 and C-183.  Fised
bins only i appliod o the grid and is ippor from
the junction of resistors R-160 and R-161.
sistors R-145, R-161, and R-162 are the grid
return resistors. Screen voltage, bypassed by

mpnmlo C-189, is obtained dircctly from the
235-volt suppl, A 2 olt potential is «upplyc(l
1o the plate through mary of tran

T-119. The output of the amplier is developed
across the primary of nmn,.nm T119. Ca-
pacitor C-1S1 shunts the primary to bypass
tecesble high fosquatiion.  Thunstorandr To110
hus two  secondarics; one for headsetandjor
speaker connection and  the other for G600-ohm
line connection.

€. The 600-ohm secondary of T-119 is connected
to terminals 1 and 2 on E-103 (fig. 44). Ten
Gand 7 of the num \(-mm]nry winding conneet to
contaets D and B, of PHONES jack
102 terminal ; nf l|||~ same wind
ad dinto J

Headiot i plugged into ot position (pas
terminal 6 of T-119 is connected through coy
€, D, and A of J-102 to terminal 1 of E-102. A
speaker conneeted between terminals 1 and 2
(ground) of E-102 will then be bridged across
winding -5 of T-119. 1 a hendset is phugged i

the second position of J-102, the circuit to E-102 is
opened at contacts C and D of J-102 and resistor
R-147 d i parallel with winding of

G PR AR T
8
et 2"

e

ST

1016 cx o TRANS T-i20
o ®

10 8 on 3102

10 4285%

[
%00

2011 cAPACHTON wLutS ot
NCESS'OTHERWISE SPECIFIED

Figure 22.

Tess-22

First audio and power amplifier stages, simplified schematic diagram.

£



56 of T-119. Only headset reception is then

possible
48. Power Supply Stage V-114 (fig. 23)

The power supply_consists of a conventional
full-wav v which supplies the
plate, bias, and filament voltage needs of most of
the tubes; and it includes a voltage regulator
(V-113) for the supply of screen-g
tor-plate  potentials. The  prim;
feamafortans TL120 1 tabid 5 P
input voltages runging from 110 to 240 vlis at
veles. Power switch S-104B closes the pr
Switch

dreiit of lin power anatormoe
E is the primary tap switch, The high
voltage secondary of T-120 has a potential of 345
volts cach side of the center tap, which is appl
to the plates of rectifier tube V114, The other
secondary windings on the transformer provide 6.4
volts for tube filaments and panel lights, and 5
volts for the rectifier filament. The center tap

of the high-voltage sccondary is not returned
directly to ground but is 27 volts negative with
pect to ground potental. The 27-volt. poten-
SREGALN contral and 4VC
istors R-160, R-161, and R
r tap and ground, form a voltage
divider and supply —17-volt and —1.5-volt bias
potentials. The high-voltage output filter con-
sists of eapacitors C-191, C-190, and C-189 and
20 and L-121. The output voli-
filter section (265 volts) is supplied
direetly to the power amplificr; the output of the
second filter section (235 volis) is supplied (o all
stages except. the oscillators through the REC
MOD and REC CW positions of $-104A rear. A
ply of 150 volts de is provided by the
113 in series with resistor R-159
across the C output. The regy
connected across the rectifier_output by s
51087 renr only i the REC CW and REC
MOD positions.

ro
tial is used

between the cent

hoke ¢
age of the f

u-“lL\\«-(I su
tube

VOLTAGE
REGULATOR
Voiis POWER TRANSMIT-
JAN-003/VR-150, RECENE SwitcH
fois7 158
560K Seox

S04 Tio

ity g
Lo Loz Lo
oo 6 o
RECTIFIER
Viia
ST
[T
oo Tas "

TO FLAMENTS
7

NOTES:

1AL RESISTOR VALUES IN OnMs.
UNLESS OTHERWISE SPECIFIED.
2.8LL CAPACITOR VALUES IN UUF
UNCeSS OTHERWISE SPECIFIED.

199

o

Figure 25, Rectifier and voltage requlator, simplified schematic diagram.
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CHAPTER 5
FIELD AND DEPOT MAINTENANCE INSTRUCTIONS

Section I. PREREPAIR PROCEDURES

e, Thischaplr cntalus iforuationfor fold and depot mainenaece, The it of rpele tha can bo pr-
formed by units having ficld and depot maintena
and by tho skl of tho Fepairnan

responsibility is imited only by the tools and test equipment available

49. Tools, Materials, and Test Equipment c. Removing Lawes. The three lamps located
behind the front panel are bayonet-type lamps
“Tools, materials, and test equipmen and may be removed as follows: press lump in-
performing the prerepair procedures outlined in  ward, turn % turn counterelockwise, and with-
this section are listed below draw from the socket
ol Eouiprom, TE- 113
leaning uid: Solvent, dry-cleaning (5D);  51- Cleaning, Inspecting, and Testing
le ral speci 61 After the plmk—om parts have been remoy
Tube Tester 1-177. from the recciver,clean the receiver and the re-
Test Uit 1176: test. meter; 0-1000 ¥olts  move parts. Refer to paragraph 24 for cleaning

weded for

.€.,0 105,000 volts d. ¢.; 0 to 10 ampe instructions.
e, 0 to 5amperes d. ¢.; 0 to 10 megohms, a. Test all moving parts for ease of motion.
Binding and seraping may be cased by a light
50. Removal of Pluck-out Parts applieation of #0000 sandpaper (nmmun or dirt
will interfere with electrieal cont d me-
a. Revovia Tuns (fig. 24). chanical efficiency by shorting or in

(1) All tubes its or by jamming
the chassis and are removable without  must work easily with no searching for contact
further disissembly. positions. Examine and elean the following parts

(2) Using a mm puller, remove the tubes  before operati
from their sockets. When removing tube (1) Tube sockets.

155, apan the tube lainp befoss pull @) Crystal asse
ing the tube. 1f a tube puller is not socke
available for use, make sure that the (3) Switches, mountings, and shafts.
tubes have cooled sufficiently; then, with (4) Dial assembly, tuning drive, and gea
the fingers, pull up the e Do ot 5) Variabla Gagsitars A frimanses
mm the tube or © x»....,,m kets.

ssible from the top of

bly contact points and

iggle it in its socket

can be extracted by u direct upward (7) Phone 1 monitor jack
ymll Rock it gently if it does not release o) (m\lml shaft
Jigel abe in its socket dur- 0] ('.,..mu shft for CRYSTAL PHASING
ing removal spreads the contaets. Label eon
ench tube as soon as it s removed so (10) Line cord and plug
that it may be replaced later in its proper (11) Esternal connections.

socket b Test the tubes for improper emission, leak-

b. RemovinG Crystat. The tal is a plug-  age, and shor s; use & tube tester or place
i patt and 14 Fnvol fasli matoa shin ha's  Aoubifal s 4 Fhceived Voo 80 s Opstaiing
tube. normally,
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¢ Resolder leads known to be loose or broken.
Replace all items that appear broker

. 1f the m
not operate proper
chapier for information.

iz dial gearing and mask do
refer 1o section 111 of th

5 =

59. Reassembling Receiver

Replace ho tubes, rysal, and il Lanps
the recciver Lt the tubes are put back
ekl (|.w 24).




Section II. TROUBLE SHOOTING AT FIELD AND DEPOT MAINTENANCE LEVEL

Wher ng the radio recciver,
areful hecause of the high voltages
Keep one hand in pocket when measur-
voltages with the probe. Before
¢ part after the voltage is shut off,
the part to ground.

‘ar
be extre
exposed.

shoy
53. Trouble-shooting Procedures

The first step in servicing a defective reciver is
to sectionalize the fault. Sectionalization means
tracing ( o the circuit or stage responsible
for the abnormal operation of the receive
soond stop s to louize the faul. Local
ans tracing the fault to the de
spepouil o i abierinal condil
faults such as burned-out resistors and shorted
transformers can often be located by sight, smell,
orhearing.  The majority of faults, however, must
be localized by checking wum end itk

oxauzyTioN.  Car crvation of
the performance of the receiver on th
bands and under the various control setti
sectionalize the fault to a particul
cuit. The equipment. performa
52) should be used as th
tion. using this checklist,
many components are common 1o Lwo or more
Inaddition, some components form a part
of u partieular stage only during on one
band. For cxample, un r-f amplifier stage which
perates satisfactorily on one band will operate
satisfactorily on all bands unless the band switeh
o tho compononta of un ndividoa b ar df

the stage is operating normally on all
iching blon AR B Fortlired
hooting chart (par. 59)

various

bands, the bu
normal. The trouble
will also be useful in sectionalizing trouble to
o, or af circuits, after which signal substitution
andjor voltage-resistan to
localize the trouble,

b. Locavizariox. The tests fisted below aid
in isolating the source of trouble. To be effective
the procedure should be Tollowed in theord
Remember that servieing procedure should cause
no further damage to u.p recciver. First, trouble
should be loealized 1o a single stage or
Thon the trowblo may be solated witkin that stags
or circuit by appropriate voltage, resistance, and
continuity measurements. T ice procedure
i summarized as follow:

« checks may be u

he sery

54.

Take advantage of the mat

(1) Visual inspection. Through this inspec-
tion alone (pur. 51), the repairman may
frequently discover the trouble or deter-
mine the stage in which the trouble
exists. This_inspection is valuable in
avoiding ud(linmml damage o
ceiver which might occur through im-
proper servieing methods and in fore-
stalling future
Input. resistance measurements.
measurements (par. 57) prevent further
damage to the recciver from possible
short circuits. Since thi ives an
indication of the condition of the flter
is more than pre-

@ These

The operational test
) is important because it fre-
quently indieates the general location of
trouble. In many instances the infor-
mation gained will determine the exact
nature of the fault. In order to utilize
mationfuly, intepre al symp-
 another
lrr«ubhw/uwmu/rh«rl g f—
toms listed chart. (par. 59) will
aid greatly in -nnom\lmng and localizing

Operational test
iy

trouble.
5) Signal substitution. "The principal advan-
tage of the signal substitution method
(par. 60) is that it usually enables the
repairman to localize  trouble accurat
and quickly to a given stage when the
general location of the trouble is not
ey evident fron

the above

(6) Stage-gain charts. These charts (par. 64)

can be used to localize obseure, hard-to-

find troublés.

7) Intermittents. Tnall these tests the possi-
bility of mn-..mu.»mmmum not be over-
Tooked. 1 present, this type of trouble
often may be made to appea by tapping

Trouble-shooting Data

ial supplicd in this

manual. It will help in the rapid location of
faults. Consult the following  trouble-shooting
data:

39



Fig. 4 Radio Recciver R-320/FRC, sche-
A Sl

Par. 59 Tn chart

Fig. 25 R Resever: TeS30/FRC, tubo
okt solings a0 sestanes
dingy

Fig. 26 Radio Teciver R-320/FRC, (er-

minal boardvoltage and fesist-
o dingran,

s, 15, 36 through | Selectiv
1

“Top and botiom views of hassi
| Stsg-gan chate

27 through 31
6

55. Test Equipment Required for Trouble
Shooting

The test equipment required for trouble shooting

Radio Receiver R-320(FRC is listed below. The

th the test cquip-

technical manuals .\mm.\u»d
ment are also listed

S p—

Signal Generator 1-72 or cqual__

Osclator 1151 or cqual.

Tube Tester [-177 or cqual

Bl 505U or
ual.

™ 11-307.
| M 1122,

56. General Precautions

Whenever the receiver is to be serviced, obs
the following precautions very carefully
reful when working inside the eq
erous voltages are exposed
replacement of parts often makes
new fuulis inovitable, Note the fllowing points
1) Note the position of all leads. 17 the part,
such as a transforme number of
connections, tag each of the leads to it
e 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 equipment or they may cause short
uits
@) A cnrelessly soldered connection may
create a new fault. It is very important
to make wellsoldered joints, since
poorly soldered joint is one of the most
difficult troubles to f

(69 Whit & i i Fapln i 58 g L8l
s, bo placed cxactly as the
original one was. A part which has the

rieal value but

ifferent
physical size may give difficulty during
eperation Replacement leads should
also be placed or routed exactly as the

e

(6) Give particular attention  to
rounding when seplcing o part.
the same ground it us that
origial wiing. Tailor to obacrve these
precautions may result in loss of gain or
oscllation of the circuit.

proper

57. Checking B+, Bias, and Filament Circuits
for Shorts

Trouble within the receiver often may be de-
tected by checking the resistance of the filament
and high-voltage circuits before applying power
0 the cquipment, thereby preventing damage (o
the power supply. Make the following checks
before ..mqn]nmg to put the receiver in npmuun
Disconnec ord W-101 from the u-c source
and ,.lm pow A-r-tmu receive switeh S— ma at
OFF

a. Cheek resistance between terminals 7 and 12
of transformer T-120. The reading should bo
about 1.1 megohms. If it is much less, check for
o onpaston, G100y CE 191 o 180 Ay
such sh e correted before. power
applied 10 e ecciver, o the transformes il be
damaged

b, Check the resistance hetween terminals
and 13 and between 13 and 11 on transformer
T The readings should be about 80 ohms.
+ rending is much loss, the coils of the
ner areshorted. and repair the
short before applying power to the equipment, or
the transformer will be burned out.

Cheek the resistance of terminal 12 on trans-
former T-120 to ground. The reading should be
x\l)mu 225 o117 ol o o copac-

for C-194 for w dhort,_This clenent afects o
bins \u“)lp' supplies. Repair s before
turning on the receiver, or the m|\npm0nl may be
dumaged.

d. Check the resistance (if possible) between
terminals 9 and 10 on transformer T-120. The
reading should be about 0. I it can be
determined as zero, a shorted tube filament or
shorted transformer winding is indieated. Re-

5 ohm.




move all tubes and lamp
coil resistance again t
in the transformer or
tube and lamp filaments until the

o make sure

ing.

58. Operational Test
With the equipme

properly

seribed in the ¢
(par. 32). Th

frequently inds
trouble (see par

uipment. perfors

53a).

59. Trouble-shooting Chart
The following chart is supplied

Jocating trouble in the receive

the symptoms which the ope

1. Poer-transmit-receive

D or REC O o

10}
o, Diallamps do ot lght.

No receiver output. Dial lamps it

3. Reception weak, With no sigual
in, ronring noise i not
eard when AF GAIX and TF

GAIN controls ¢ ot at masi-

. Weak or no output In one or more
bands.

1 signal
4 of af amplifier |

No recciver output with a
applied 10 pin
1o,

and check transformer

normal operation, operate the cuipment 2 de-
e

checklist is m)purlmn beeause it
ates the general location of the

2. Open tbe heater.
|

5 Weak tubes

"

cither visually or audibly, while making a few
smple teate.  Tho chart sl sows how 1o se0.
tionalize trouble quickly to the af, i-f, or r-f
stages. The signal substitution tests outlined in
paragraphs 60 through 63 can then be used to
supplement this procedure and to determine the
defective stage. A tube check and voltage and
resistance measu of this stage should then
»u sufficient 1o isolate the defective e part. Normol
o s are giv
Do not uso the eha unti all

the fault is not
hen check all
short is found.

connected for

Klist

the checks and tests of paragraphs 57 and 58
(including those of the equipment performanc
cheeklist, par. 32) have been made,  For

troubles, the trouble-shooting chart may not be

as an aid in adequate (o localize the trouble to a stage. In
sueh cases it will be necessary to resort to signal
substitution.

[ —

Poser cord leads broken ot trans- | 1. Chcek cord and primary

n (s

tap switeh.
former. primary tap switc}

109) actcive
Power-transmit-reccive switeh (5
o1 fuihy

Check switeh and leads.

ol tbes cmtioul afe et
has been running 10 minues
Regultor tbe V-113 intemally | Replaco e
shorted.

5. Check tubes,

Low plate or sereen voltage duc to | Cheek voltage and resistances.
Toried capastor in e
Receiver not properly alined, | Reatine the receiv

Defective cireuit. compones
et 1, soeonc -, oF miser g |
for bunds concer

Defeetive contacts on

3. Locate defeetive stage, usivg signal
substitution procedire of par. 63,

RANGE | Cheek continuity

of switeh contacts

witeh.
Tmproperly alined or defective
it companent n

£ oscllator

Realine stage or replace defective
componen.

b Fuing Lo e sgual mbattin gr. o1 to
def

i 0 ke mlw ool o
and asurements

resistance

6 At s sbtctors bt o |6, Py st . v s bstitution . 55 0
i i i i i ocato delective 1 stage. ~Test
p ! appled to o | e s take mmm].,.,;.‘
o, e o, s
7. Adand atadactory but | 7. Faulty £ sage. |7l i o 6 o
o reseivor output is abialned bk g Gl
e oo 1 g - wbe and take voltage and 1o
i o e gt e | itance messurement.
s tuned to signa
5. asopion e - Onen i o sy s |6 U et vt 01t (ke
tor n audlo drsuite, farud) sapacitor i seres With

ane kad (o localize faoty stage.
Check grid circuit

41



ssmon [—

9. Noisy and fading reception.

Faulty antena circui,

 tuby
ﬁhu

11 Hum in output. capacitor (C-189, | 11
c

191) i power

| ‘ ‘
or connection, ‘
| \
|
18 N anfrt AVC NL or MAN | 16, Noiselimiter tube V-100 defec- | 1,

reciving ew umwn
Toive switeh at REC OW).

| 0. Fauity gain controls. 0.

Check eontrol slder contacts.

Cheek antenna installation for leak-

i to ground and for

loose conneetions,

Cleck V100 and acociated st
Check tubes,

Check cach capacitor by discon
necting positive lead from cach

seetion and testing with

and then ototam mors
ark be-

through & 0.1-uf capacitor, work-

ble may
ige whose grounded
lations 1o stop,

previous 1o stage

8t whioh sttty signal o fo

Replace potentiometer.

Replace resistor R-|
Clieek switeh output and leads.
Realine i-f stages.

Cheek erystal conncetions
€ mocesars, ropiace eryetal
Replace b

Remove short or
tometer.

Replace resistor.
Replace defective component.

replace poten-
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of af,

wuitable for tho v and 11 signals
T-151 is adequate for the audio signals.

Oscllator

b. Tn addition, & hendset, or permanent magnet
loudspeaker is necessary

¢, A multimeter and tube tester are also needed
to isolate the defective part after the faul
has been indicated by
Unit 1-176 and Tube

. Tn all tests indicated in the following para-
graphs, ground one lead from the signal generator
oo st ot ol
to the point indicated through a

Tester I

Iadio Receicer -320]FRC, top view of chassis.

tortion from the loudspeaker
various points du

or headset at the

i the signal substitution pro-
cedure, If possible, compare the result with a
receiver known to be in good condition.

. Check the wir

during the procedure.

2 and soldering in cuch stage

Do not remove the shicld or can of & tuned un
until the trouble has been traced to that Do not
damago tho viring by puaingt backand ort during o
spect Be careful not to damage the receiver in an;
o

4. Misalinement of one or more stages of the
receiver wi e reduced output.  Misalinement,
of the h-f oseillator may prevent any outpu

A When trouble has been localized to a given
stage, first test the tube if such a test is indicated;
then measure the voltage; and finally measure the

45




resistance ‘at

Prouble n a cire
in the voltago or ressts
"The notes included in this paragraph

tube socket

are merely givi
such as voltage and
individual parts, may and s

the tube socket of that stage.  61. Acf Tests

r a. Termisan 3 or Tons Vo111 (Prare
Power AupLiFiER) .\,.ph 4 xlmlm Wml to
the plate, pin 3, of tube V-111 and for a low

nasa and other procedures,

signal in headset or |m.,1,,"~\m “) er s
Sistan ichis o0 used. If no signal is check 119 and
d. Coas1
J. Remove only one tube at a time when tes b. TerwiNas 5 o8 Tene V-111 (Guip or Power

Check the

of the tebas test the tubo wnd, AseLirien). Apply an audio signal to pin 5 and

mi
if it is found defective, replace it. If the tube is Jisten for an improved signal. This output should

good, return it
is removed for testing.

k. Each step presupposes satisfactory comple-
tion of all previous sieps. Isolate and ¢

steps.

e

G-iesa

c-tez.

c-sa

o-aaa

c-t63a
iesn

o
GAiige

to its socket before another tube e greater than the signal applied to the plate
If the output is not louder
© is 10 output, check capacitor C-1
car any  C-183 for a short

i

test the tube.
2 or

trouble located before proceeding with succeeding swvixaL 8 oF Tune Vo110 (Prare or
1 Avpio). Comneet the generator to pin §
c-i858  coiesc  G-isy cisl c-is9  ceiol
g REAR
G194
o
G190
° ° '3 .
b | c-iean
)
= R Y
g of
> 3 g g P
a 71 (UNDER)
8
FRONT ' =
Eirze coisre
c-i7a  Grec G-ty Cisre  cuies

Figure 28, Radio Receiver ©-320/FRC, bottom view of chassis, showing capacitors,
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Figure 29, Radio Receiver R-320/FRC, bottom

and apply an audio signal. ~If there is little or no
udio output, check for an open capacit
or C-183. I this does not isolate the faulty com-
ponent, check the voltage and resistance mensure-
ments at the tube socket
d. Temsuxar 4 or Tune V-110 (Grip or First
Avpro). Introduce an audio signal at pin 4 and
listen for an output tone. If there is no output
check for an open resistor R-148 or R-149 or
5B, Cheek the voltage on
voltage at pin 4 may result in
t distorted output, or in no output
or C-185C if output
f there is no output, check for an
o r R-152 o £ voltage at
pin 4 is pmpm check the mhm and resistance
at the other tube socket, ters

REAR

101

x-ii2
x-106

Reizr
s-1048.
s-10aa.

102
R-163
FRONT R-tar

view of chussi, showing additional components.

62. |-f Tests
Set the controls as listed below for all i-f testing.
~ Masimum.
AIN control Maximum,
DIVERSITY IF GALN contol| Masinun.
oise limiter-ave switch (AN
SELECTIVITY switch osition 2.
Power-transmit-receive switeh ‘IU-( MOD.
Line voltage selector switch volts
Signal generator output | 453 e oo
e masitad,

Apply  the  signal
through a capacitor
(0.1 uf) in series with
the output load.
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Figure 0. Radio Receiver 1t-320/FRC
These settings are to be used for all il testing.
Adjust the signal generator attenuator for a usable
signal output level.

a. Temwixas 5 o Tene V108 (Dercro
Diovs Prare). Apply the i-f signal to pin 5 and
cheek for an audio outy little or no
signal output, check the tube.  If the tube proves
good, check for an_ open conneetion at terminals
4 and 5 of B-102, open resistor R-135 or R-136,
ndary winding on transformer T-118.

48

bettom victo of r-f chassis, showing ¢ pacitars,

b Temixan 8 or Tene Vo107 (P 1-F
Prare). Conneet the generator o pin 8 and test
for an audio output. The signal should be
at the output terminals with each suc-
ceeding step in the signal substitution through
the i-f stages after this point. If this point is
operative, use it as an index of signal strength
(volume level) for further testing. If there is no
audio output at this po
voltage and resistance meas,

stronge

, take tube soc
ents and test the
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Figure 81 Radio Receiver R-320/FRC, bottom view of r-f chassis, showing additional components



tube to locate the faulty pa

Teruixar 4 or Tuwe Vo107 (Tamp 1-F
Gun). Apply the i-f signal to pin 4 and check
(ol cuipun The output level should be
higher is not, cheek the tube. Little or no
output nm_\ be due to a defective secondary wind-
ing of transformer T-117, defective resistor R-129,
or defective resistor 1«7 150,

¥ Tene V-106 (Secoxp I-F

3 ||..-- e to e rid, an el
for. audio output
the preceding stage; if it
ube. T he tube proves good, take. Hibe cen
voltage and resistance measurements to- locate
the faulty part

Tersixat 4 or Towe V-105 (Fiwst 1-F
Guin). Introduce the if signal on pin 4 and
listen for an_audio output. This output level
should be higher than from the sccond i-f stage.
1f not, cheek the l\llw Iru abe is not fuulty,
take voltage and measurements at the
b socket 1 olte the oy part.
3 or Tume fixkr
P nject the i-f signal on pin 3 of V-104
1 thove s itle of mo utput, check coupling tra
former T-113 for a faulty winding. Use voltage
and resistance measurements to check other eircuit
components.

63. Ref Testing

The control settings for r-f testing are the same
as the settings used for testing the
Inject a signal at the point in the stage as noted,
with a 180-nuf eapacitor in series with the gener-
ator output lead. The signal will be an r-f one,
with (o gotaraior modlalion o0, Eedh sisn of
testing after the mixer grid should give an in-
ereased output over the stage before

a. Temvuxar 8 o Tone V-104 (Mixer Gru).
Set the receiver and signal generator to 1,000 ke.
pply & modulated :iuml 5 \lw grid of the mixer
and listen for an a 1f there
response or if the signal is weakor distortd, o
the tube. 1f the tube is chec w and proves good,
take tube socket volt

ol Thi:canbosdonasby. checing i
tube and socket voltages uml re
b. Terwixas 4 or T
Grip).
(1) Apply the following signals 1o pin 4 and
tune the receiver 1o each in succession,
checking for an audio signal:

102 (Sucoxo R-F

RANGE swith sting [ p—

Band 1 1,000 ke. ©
20 me.
50 me
Band ¢ 150 me
Band 5 210 me
Band 6 250 me.

(2) 1f there is o si;_rml on one o
but the stage proves operat
the indiv idundband cols i componns,
Ex he wafer contacts on the

RANG proper make. 1
the stage is not operative on any band,
check the tube and, if the tube is good,
take tube socket voltage and resistance
measurements to help isolate the trouble
e Terwixan 4 or Tume Vo101 (Finst RF

Gup). Apply the signal generator output lead

to pin 4 and follow the procedure outlined in b

abov

d.

more bands

xxa Teruxats. Apply the

to the antenna terminals and follow the p

given in b above. To isolate a defect

cheek tube socl Lul voltage and r

»;,u and test the individual .mm in the
it

roqulislak cathof thornt snd L iagew-of. tho
recciver to produce a signal output of 8.7 volts
between terminals 4 or 5 and ground on terminal
board F-102 (fig. 9). This point is referred to in
the charts as the diode output and does not
include the gain factor of the audio stages. The
1 output atthe audio output. terminals is




s the output meter reading in watt
beas chrs: s standasds: when osble
to check the over-all gain of the receiver and the
ain of and i-f stage or group of stages.
When the receiver gain is low, localize the defective
stage by che nal voltage level of cach
stage against the chart while using the si
substitution method of trouble shooling, or by

ndividual stage gain. et controls us

Use
ooting

Given bl

a. R-F Srac-Gars Cran.

Band 1.

RANGE switch
AF GAIX control

AIN control

ISITY F GAIY CONTROL...

Masimun,
Maximun,

Hasimu
AN,

iteh
Fansimit-receive switeh

ostion 2
| RGN

[
i Lo
2 2
3l so
i o
HE
o mo

R et e

-~ it gyt ot e

T |
Contot Conto i, i

0210 87 2.9

87 2.9

b 87 29

241-260 87 20

230-210 57| 20

285215 57 20

L if ampliier

106, secand i-f amplificr

107, third if ampliier

i it | O e

corottput”| DG | O Ry
87 2.9

8.7 29

s 24

87 29

Section Ill. REPAIRS

65. Replacement of Tuning Unit Gearing
mbly

Befors attcmpting removal of the front pancl of
the receiver turn the chassis on its side and locate
the dial mask gear bushing (figs. and 34)
ve the position of the bushing and turn the
\\(1“4 switch until the bushing _setscrew ((A)
2) is exposed in proper position to admit
the setserew wreneh supplied with the receiver.
Note the RANGE switeh sctting carefully; after
n-ux(x-mhh of the receiver dial drive and panel
the switeh and mm must be replaced and mated
the prope ask opening and switch setting.
For dsstonably proeetare s Klows

a. DissssevnLy
) Remove thecontol knobs (i, 10).
(‘()'\TR()I
be released with o
he other knobs may be
the setserew wrench.
@ mmmo the PHONES jack (fig. 10) by
wing the hexagonal nut that holds
uw jack to the panel and pushing the
jack gently back through the opening.
(3) Remove the DIVERSITY 1F GAIN and
AF GAIN rheostats from the panel, u

The

v deivees
removed it
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Figure 52. Dial mask assenily, sectional vicw
(#) The nameplate window Jamp and  the
i dial lamp brackets are
ted; remove them and allow

vernier tuni
ing-moy

5) From the top rear of the recciver, remove

the dial indicator plate by releasing the

o serews that |mm the plm 0 the
spacer posts (figs. 32

(6) Remove the three nuts mu] Tockwashers

at the top of each strut that supports the

front panel (fig. 33). This leaves the

panel supported only by the single studs

at the bottom of cach strut.  Position

the receiver with no pressure on the

panel; and, while the recciver is supported,

ho two bottom nuts and lock-

now free and ean

remove
ers. The panel

After removal, place it

be removed.
up, where it will not be
chipped

carefully, fac
atehed or th
val of the front pane wil exposs
Lmask assembly (figs. 32 and 34).
osen the setserew u) ontionsd 3t
the beginning of this paragraph, remove
ews (B) that hold the assem-
chassis, and remove the snap
ring at the end of the dial shaft. The
assembly is now frec and ean be rem
slip it from both shafts evenly to avoid
burig o sh
(8) Loosen the setscrews in the vornier dial
and ai taning: sl g and. o=
1 disks from their shafts

ved;

move the dia

(figs. 33 and

@ Turn the coupling between the main
shaft and the ganged caps

exposed, and

tuning dial
tors until a setscrew
loosen the coupling with the setserex

wrench (fig. 3
(10) Remove the fou
that hold the gear assembly to
ganged capucitor channel supports,
(1) Turn the chassis on its side nu(l remove
the four nuts and lockwas the
{one alaycbalt s peotpading Erioveh
the chassis floor, Theso atude ure 2
d to the rear gear assembly support

serews () (fig.
the m

n

car assembly is now loose and
. The replacement unit
be uNuHM in the same position

b R
(1) Tovent the new gear sssenbly stay-balts
into the holes in the chassis floor and slip

the coupling in place. Replace the four
serews that were removed ina (10) above,

and then_reset the coupling setscrew
lightly. Cout gear tecth lightly with
grense, lubricating, instrument.” (GL),
and oil all shaft bearings with a few
drops of oil, lubricating, preservative,
special (PL)." (See lubrieation, par. 26.)

(2) Turn the chassis on its side and replace
the four nuts on the stay-bolt studs that

chussis floor

protrude through the
to a horizont aI

(3) Turn the chassis back
position and slip the main and ve
tuning dials on their shafts. Do lloL
tighten the setserews at this time.




€ € AN TUNING 1 € MAIN TUNING
SHAFT COUPLING, oiAL

MAIN TUNING
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oaneL
MOUNTING
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Top vicw of tuning assembly.

Figure 5
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o o
wadx © ®
RANGE ‘SwiTcH 4 DIAL MASK GEAR BUSHING
SuarT ON SHAFT BEWIND GEAR e
Figure 34, Dial mask location, front vicw.



(@) Slip the mask assembly on the RANGE
switch shaft first and ‘move the gear at
the bottom back and_forth until the
upper bushing d up with the dial
shaft. Push the assembly gently in
plmv and replace the snap ring in the
at the end of the dial shaft. Install
i twaserows (B) that hold ||.<» m»mhh
to the chassis and tighten
bl 4 A ol aliaky b se n.m
the screws ean be moved in their slots
with alittle force. Before finally i v| n
ing the assembly in place, move the mask
ussembly bracket. back and forth in its
slots until ny.» dml eh,.n run (\7||1|)1vl('!_\‘
free. Any point wil
result in m :hppv“;_ of the g ae
sembly and will require the disassembly
of the panel to remake the sl et
Do nof_tighten the gear sleeve at this
time. Lubricate all moving parts as
indieated in figure
(3) Replace the panel pe Knobs, reversing
the disassembly procedure given in a (1)
through (6) above.
Set the RANGE switeh to the position
noted in accordance with instruetions at
the beginning of this paragraph. Ob-
e the mask through the main tuning
al window and revolve the mask until
{he ohwbar baid st s Indicasien i

ns

exposed. When it has been aceurately
centered n the gear sleeve (4)

(figs. 52 and 34
(@) Turn the TUNING €0

NTROL until the
n z capacitors are fully
closed. Turn the main tuning dial disk
on its shaft until the hairline at the low
end of the dial is alined with the dial
indicator plate hairfin

serew lightly. Turn th

disk on its shaft until the 0 mark is under
the vernier indicating hairline, and set
that dial lightly also. When' the two
dials are set at the above positions, they
are mated for logging as set at the fac
tory. Exact calibration may be achieved
by tuning a previously

anged tu

loggged station;
his should appear quite near the original
position. Release the screws and

the two dials for exnct logging. The
recciver should now  track properly on
the dials, provided the stations were
logged when the receiver was properly
alined

(%) Reattach the dial lamp sackets as before
removal

ing badly marred cab-
inets are given in TN 9-2

Section IV. ALINEMENT PROCEDURES

67. Test Equipment Required for Alinement

a. Gexerar. Alinement points referred to in
this section are located on the top and bottom of
the receiver cha (fig. 35).

b Si6 The si
should be an aceurately ealibrated instrument
capable of producing f-m (frequency-modulated)
signals at 455 ke with a sweep range of at least
10 ke, The gencrator must also have provisions
for producing a-m signals from 535 ke to 32 me
I should have an output of approsimately 100
microvolts and an output. impedance of approsi-
nml»-l\ 100 bl fo. kot osala Tor el tha

£ amplifier and hof oscillator cireuits.  For i
alinement these values are not eritical. Accurate
frequeney calibration of the sweep gencrator is of
great importance since any variation of the gen-

al generator

54

ator will result in & corresponding mis
of the receiver cireuits. Signal Gen
465/U is suitable for this purpose.

An oscilloscope having a
vertical amplifier with « uniform response to at
least 600 ke is required.  Oscilloscope BC-1060

uivalent is suitable for this purpose.
T

€. Vac mkTER. A vacuum-tube
oliatas il 4k Sgbin s L. i Fohg,
with a-e, d-c, and n-f scales covering the 0-5/10/100
ranges, is required.  Electronie Multimeter Tt
505/U or an equivalent. meter is suitable for th
purpose

Auixeext Toous, A suitable alinement
tool is supplied with the recciver and is mounted

clips inside the large r-f unit cover. This tool
isfor the adjustmant af ll 1 and i1 coila
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Pigure 35, Receiver alinement points.

68. |-f Amplifier Alinement Procedure

11 10N, Before
the i-f stages of the receiver,
v to calibrate the dial of the
il guuerafor. This sny’be astbplaliod o
the follow 3
) T the power-transmit-receive switch,
S-104, to REC MOD, turn the off-on
switeh of the sweep generator to on, and
allow the equipment (o warm up for
about an hour before beginning adjusi-
ments.

it will be necessa

@) I’Im bHJ-A‘Tl\llY iteh $-102 in

® Comnoet e output of the sweep genera-
tor between terminal A of Z-101 and
receiver groun

(@) Conneet the sweep frequency output ter-
minals of the sweep generator to the
horizontal amplifier terminals of ~the
oscilloscope.

() Connect the high lead of the vertical
amplifier of the oscilloscope to pin 4 of
tube V=105, and the low lead to re
ground.




0. A gl guiciaia o i b
iznal of approximatcly 457
e AL s
() Vary the main tuning dial of the signal
Serarsige o/ shiain A
cal trace on the oscilloscope. The sweep
Eeneratar is now set s exaitly 950 N
Do not touch the main tuning dial of the
eaerator for the remainder of the alne-
ment proced
b. Coxrion Sermxas. (1) Alinement of the
if stages may be accomplished by following the
the

procedures given in ¢, d, ¢, and f below.
panel ¢

rols as follows:

Contol Sattine

REC MOD,
Midposition.
2.

Power-transuit-receive
Al

SLECTIVITY
DIVERSITY IF GAIN

Midpasition.
Noise limiter-ave. ave,

(2) The stligs of the renalli controa do
affeet these adjustments a;
are s taken 16 s the TUNING €O
TROL so that a powerful station s not
tuned in.

o Tumo 1F Awenesn Ause
third iof stage is not affected by thy
TTY switeh setting. 11 is u single peaked.
S st vilha bl Gl ol gy
ke ait 50 percent of peak voltage.

s approximately 100,
cedure to obtain the frequency response curve

Exr. The
SELECTIV-
Darply
nately 10
in

he A'ullm\mp pro

shown in f
) (‘nmwct!lltmuput of th
between pin 4 of tube V

¢ sweep generator
~107 and receiver

sweep frequency output terminals

(3) Conneet the high lead of the vertical
amplifier of the oscilloscope o terminal
B of Z-107 and the low lead of the ver-
tical amplifier to terminal C of the same
network.

(4) Without touching the setting of the main
tuning dial of the sweep go
s th smcepgenerato to ekl o H0-ke

®) ml,.m the attenuator of the signal gen-

erator 1o vield a convenient. indication
on the scope.
ot Bt attemping (0 adst he ning
cans, loosen the locknuts, - When
e e sespet g the ek
s,

(©) Adjust the stug in the primary_coil of
) (ocated at
the top of 7-107) and the slug in the
secondary of the same transfor (loca-
ted at the bottom of Z-107), using the
alinement ool saplied wih
Tur lu lightly w
adjustment, attampting 1o ieraso.the
scope deflection with each adjustment
between the
ary and secondary coils, it is im-
possible to adjust one (oll over a wide

ran hout e other coil.
At et ising oo \llluwllhuut the
other may reased output
although the resonant point is not being
approached.

(8) Whenthestago s alied, tho urve sow
should be obtained. Note
i he bk acculm ot the il of
the cur asymmetrieal pattern
with the peak off toward one e e or o
other indicates that the tank circuit
tuned 0 a frequency oth
LE e

¥
nal from the

the alinement of this stage,

10 k6 BaND WiOTH AT 50%

Figure 36, Third if stage, slectvity cure.



sweep generator s introduced between pin 4 of

tube V=106 and ground. All other conncctions

arc loft_as doseribed in  above, The SELEC-

TIVITY switch setting affects the of this

stage by varying the coupling botween the trans.
formers.

(1) With the SELECTIVITY switch in posi-

tion 2 adjust the tuning slugs in trans-

. formers T-116 and T-117 for

sonance.
Follow the procedure outlined in ¢
above.

(2) Cheek the circuits for symmetrieal expan-
sion by

ng the SELECTIVITY
0 1.

h to pos

The curves shown in figure 37 should be
obtained on_the oscilloscope when the
stages have been properly alined.

£osimoN NoraTIONS
AEER 9D SETII'S:
Sy Switon

85 40 15 K¢ 8anD
WoT AT 30%.

Ti6 70 T WeLUSIvE

Pigure 37, Sccond and third f stages, selecivity curees.

e Finse IF Awprieien Auisevesr. With the
signal fed into pin 4 of tube V-105 and o
ctions left us described in ¢ above, the slugs
T-114 and T-115 are adjusted as
¢ wbove. The adjustments made
Shoud s i output on the oscilloscope as
shown in figure 38, These curves show the over-all
s ity of the three stages and are the combined
s of the output of the three i-f stages (¢
formers T-114 through T-118). The curves are
double-peaked with the SELECTIVITY switch
in position 1 and flat-topped with the switeh in
position 2. The band width will be somewhat

posimioN oTaTiONS.

AP TS,

- RS
oz

840 14 kG aanD
g AT 56

T11% 70 7118 WELUSVE

Figure 35. Combined first, second, and third i stages,
selectivty eurees.

narrower than for the second and third i-f stages

alone.

/. Fmsr IF Ixevr O NEMENT.
Alinement of this stage is accomplished with the
output of the ep generator introduced on pin
8.0l b V2108 skl ol onicimne ol 4
described in ¢ above. Transformer T-113
iransformer T-118, fs sharply poaked and not
affected by the SELECTI s

i will transform the double-peaked curves

formers T-114 through T-11S 0 u flat-

topped curve us shown in figure 39. Use the
following pro oment:

(1) Set CRYSTAL PHASING control

(C-147) at approximately its midposition.

v

PosiTIoN NoTaTIoNS

aeren 10 ST Sy

SelECrvy Swten
e

75 a8D 13 K BaND
WOTH 37 5%

T3 70 T WELSIVE

Figure 39. Combined i stages, over-all selctivity curoes.
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@) Adjut tho tuning slugs i tranformer meter) between pin 4 of V-105 and
3 for the

maximum_deflection oy gro
gcow with the SELECTIVITY switch (e) Rou\u I||r signal generator about the
in position 2. 455-ke reading until the VIVM shows

(3) Switch to position 1 to check the curves & reading,

for symmetrical expansion. (f) Adjust the output of the signal gener-
. Crystan Prasixe CONTROL ADIUSTMENT. ator so that a reading of about ¥ seale

W A 11 mnm'rlion remain as described in f s obtained on the meter.

(9) Rotate the signal generator dial very
slowly in order to find the resonant,
frequency of the erystal. At that
point the output indieation will show
a marked inerense.

(1) The tuning dial of the signal generator
should be left st this setting during a
adjustments affecting the i-f stages.

@) AVIVM and o mnmm”y operated signal
tor may be used to take individual
arves, Conneet the ganerator to
e grid of the b ahend of the trans-
former to be alined. The VIVM must
be conneeted across a plate load resistor
of the tube that follows the stage to be
alined. With this method, the
former under test may be alined and
the connections then shifted to another

@) A(]]\Ist ﬂm CR\ STAL PHASING con-

arrowest. band width
e onthe oscilloscope.

(3) Loosen the control knob on the front
pm\ol and st the ponte t0 it mid-

k. Cmmy, LOu) Cxevrr Apavstyr

) .‘\ll e ctions remain as described in

o

@ 'l\lm “lhe SELECTIVITY switeh o
position

(3) Adjust the tuning slug in coil L-114 to

obtain a symmetrical round-topped curve.

@) Plnu- the SELECTIVITY switeh in
sition

®) Kt trimmer capacitor C-1648 10
increase the symmetry of the response

. Y ewiteh i stage. For alining the third i-f trans-

®) Pl::;:lmz‘!w SELECTIVITY  switch in e Teits th VIVM should e
() Adjus iiss. SEEGFICAOIA 16 Toosely coupled 0 thy (‘1:(..1.\,,‘ V-108,
shmsie. e response curve further. capholor N serice

Y d. Alternately the

The adjustments of coil L-114
capacitor C-1644 1648 are ves

iny be Gonnsdted from tlis
critical and must be made very carcfully. high i OIS TITER ot

= resistor R-135 (the diode load) to ground

ALTERNATE The (terminal 4 or 5 to terminal 3 on E~102).
following mothods may be vl for alinement of Tonrlirraees TE1 18 nd To138 aresmct
the individual stages. The selectivity curves for affected by the SELECTIVITY switeh,
m.v“mm\vmm.l nml combined stages are s Wi bavhiiie ey aite: sharplypealied

in figur they wre ensily alined with a VIVM
(1) An am signal generator will suffice for Transformers T-114 through T-117 are
this method. Tt will be necessary to in double-peaked cireuits and are not so
calibrate the dial of the a-m signal ensily alined. THE VIVM is to be

generator.This may be accomplished connséled Tor foulput; readings a5 given
us follow in the table below:
(@) Set the panel c
above.
() Tum_the SELE

atrols as described in

Transtorrer [ commcton

TIVITY switeh to ————

sition 3. | Across -
(©) Tie the output of the signal generator . Acros R-
between pin 8 of tube V-104 and | Across -

ground
(@) Place » VIVM be volt-



PosiTioN NoTaTIONS
RS NI
sy

pos 1
N 55 A $50 s

6 A0 TI7 COMOINED 6 TO T INGLUSIVE TS D 1115 COMBINED

e
Gan 2

Eg TS 10 T INGLUSIVE oveRaLL cuRve

Figure 0. Individual i-f stage selctivity curves.



The best method for alinement of tray
formers T-114 through T-117 is s
follows:

(@) Set the signal generator to 435 ke

®) s«-‘ um SELECTI\ ITY switch to

anee,

it (Im trimmers of the four trans-
formers for maximum output. This
will give only an approximate aline-
ment.

(@ Reset the SELECTIVITY switch to
Fosiion ., A chasige o1 i giarat
frequeney will now give a double peak
on tho owtput indicator

ce the properly alined peak scpara-

about 12 ke, the generator fre-
quency should be set to 6 ke above or
below resonance (461 or 449 ke) and
the four eireuits should again be ad-
justed for maximum output for cither
peak.

() Check the amplitude of the other peak
and, if it is ot the same, adjust until
it is cqual.

(9) This method, if carefully performed,
Wl result i very symmetscal aine.

(0) A

() Si

Ref amplifier alinement requ
I generator eapable of furnishing a modu-
Lated -fsignal with a frequency range of 535 ke to
and an output mete Generator
U an Output Moter T5-585/0 are ad
rable to use a loudspenk
Thrlmu]qwnku that

ohms inped- ante

lists

quate.
Tumetion wih the antput meter
Should have a voice coil of 2.5 10 3

v | Bo | i Tmnigunm |
| | s

535 |
1,600 |

N r—
Erreme oo

Poignotanema | T

The meter is to be connected across the

voice coil.

(1) Tf a speaker is not used, connect the out-
put meter to terminals 1 and 2 on ter-
minal board E-103 (600-ohm speaker
terminals) (fg. 9)

(2) The signal generator should be adjusted
o give the least signal which will produce
usable readings on'the output indicator.

(3) On the higher frequencics be sure that the
oscillator is alined for tracking on the hef

side of the signal

(4) Use the table
operations.
order given,

(5) The signal generator should be set for a
modulated output and the signal fed to
the A and G posts at the rear of the
cha

(©) Turn the AF GAIN control to full clock-
\ itior

P

b below for all alinement
Follow the steps in the

(7) Turn the RF GAIN control to full cloc
wise position.

(8) Set the noise limiter-ave control at MAN,

(9) Set the SELECTIVITY switch at posi-

tion 2.

(10) Turn the powe

to REC MOD.

(1) See the table in b below for RANGE
switch settings.

(12) All -t alinement xldjuﬂln(-msuu‘ located

on the top of the chassis (fig. 35).

(13) The oscillator should track above the
signal frequency on all bands.  1f more
than one peak is obtainable on the oseil
lator, use the higher frequeney pea.

ALINEMENT PROCEDURE. 'l h(- I’n!!u\\ ing table

the the order in

Note

ansmit-receive switeh

s it using 4 imement

Tt st o [Em——

1, oscllator,
‘ el

3 Repeat 1 and 2 until extreme end frequencies are as indicated,
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B | rwwsan | ooy | ey | s
i | ‘ |

1500 ke 1,500 | Max outpui____| C-1168, C-1508
Y — 600 Untouched T-101 secondary -
| ‘ T-107 secondary

Trmaer functon

Ovegation

Iat and 24 e,
and 1st and 24

|
1

T110 secondary

6 Ropeat 4 and 5 el ciruits resmain i aincaent oxer the band,

N N NI o Fe—
8 ixtreme high end .| 4,550 s wenaea] G-I .. High end, oscillator.
| \ |
o epea 7 and 3 i ot end st ar 2 o
2okl a0 o cum s miaie
H s I F:

TA02 scondary | Autonna and 15t and 24
| | 108 seondury | e
| | 111 Sccondary

12 Repeat 10 and 11 until cireuits

xtreme low el | 4,450 ‘
v gt i | )

15 and 14 until extreme end frequencies are as indieated.

| 11,500 Max output C, (151
. 11000 | Tt | 108 seeondars
| T-108 Seondary ‘

o .

It and 24 v,

Isvand 24

T2 sceondary

18

“10
20

.

el i 0 | B

21 Repeat 19 and 20 until extrem
|

2 s 10| Maoupt
B ke .z,m‘u.,..mm.,

24 Repeat 22 and 23 until cireuits x

o frequencics are as indicated

C-117B, C-151C.
T-101secondar
‘ 1102, 1.

15t and 2d -
v s ‘
o

went over the band.

Low end, oseillator.
High end, oscilator.

s e o o]
zni H m ighond.. |

extreme end frequencies are as listed

27 Repeat 25 and 26
Sew footnates at end of table,
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aion | ke [
oren | U | vasim ot |
2 5| 22,500 ke 1 mow
2 516,100 ke 16,400

I
31

6 | Extreme low ena 22,000
i me bigh end. 32,000
S S
3 Repeat 31 and 32 until extreme end freq
3| o sa0ke
3

6 ‘ 22,500 ke

36 Repeat 31 and 35 until circuits remai
N, On ll ol except L8, 110, L0, B ., and 6
O hes sl i e o Sk dcrne e i

. Wavemeap ADivsnt. A wavetrap
comnected in parallel across the antenn
terminals to increase the rejection of the i-f si unl
frequencies.
(1) Set the RANGE controlat band 1.
(2) Feed a modulated i-f mgnnl (455 ke) into
the antenna input terminals,
®) A(lyusl the wavetrap_trimmer on coil
1101 ) for minimum output on
the oanul meter.
(4) The antemna circuit of band 1 is affected
by this adjustment, and T-101 will
require realinement after the wavetrap
has been adjusted.
d. Brar-Frequexcy Osciuiator Absvstypy,
(1) Set_the power-transmit-receive switch at
REC MOD and the SFLECT]V!TY
teh at position 2.

put

EC

[ —

Max output

30 Repeat 28 and 29 wntil cireuits remain in alinement over the band.

ncies are as indieated.

in alinement over the band.

i Trimmer function

15t

C-116B, C-1308._ d 24t
Antenna and It

T-105_seconda
| et e,

touched .

Lo
Ciang

Low end, oscilator.
| ieh nd, avlltor

| -t cme l
0 ey

1104, L

15t and %
Antenna and it and 20

cllstor el rspectisel, turning the care clockie nereaes the fctaes

) Supply o modulated rf signal to the
receiver input terminals (A and center
terminal on E-101) and rock the tuning
dial of the receiver until the signal is
tuned to exact resonance.

(3) Remove the modulation from the output
of the signal generator and turn on lhe
bfo by setting the pow
switch in the REC CW positi

(4) Rotate the pointer of the BFO ADJ con-
trol until the pointer on the knob is
straight up.

(3) Adjust the taning sl of coll L119, i€
beat (no
sad uiput ot epaked), T arning
the BFO ADJ control in cither direction
from its midpoint setting should then
result in an audio. tone output from the
speaker.

Section V. FINAL TESTING

70. General

This section is intended as a guide to be used
in determining the quality of a repaired Radio
Receiver R-320/FRC. The minimum test require-
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ments outlined in puragraph 72 may be performed
by maintenance personnel with adequate
cquipment. and. the necessary skills. - Repaired
ment meeting these minimum requirements
will furnish uniformly satisfactory operation.




71. Test Equipment Required for Final Testing

The instruments needed for testing the repaired
cquipment arelisted in tho following table

ity | Faupment

1| Sl gonerator with metered output cosering

TS-465/U is suitable.
Oullat e satppod with Fog PAbs whih
il llow tho mete to bo plugaed int the
PHONES jack on the front pancl. Output
S0 i,
Electronic Multimeter

! | Dummy antenna, 00-uat capacitor or band 1.
1| Dummy antenna, 200ohm noninductive re-
‘ iton or bunds 2, 3, 4,5, and 6.

72. Tests

a. Gexgrar. The block diagram in figure 41
covers arrangements for final testing of the re-
ceiver. The following control settings or conditions
apply to all tests except where noted:

sating

Adjust to opti

i seting

cach band (nominally
high end).

SELECTIVITY switeh..____| Position 2.
Poner rupsmitocive switeh,

REC MOD position.
Hasioun (ke
lockwise).

MAN poi
Maximum (clnck\\m,).
requi

ty. ot
Ambient temperature.

» Maximum (el
DIVERSITY IF GAT

i se).
Nasimim (oot

b. 1-F Seueriviry (g, 41). Connect a signal
generator 10 pin § of tube V-104 with a 0.01-uf
capacitor in series with the generator output lead
as shown, and tune the generator to the inter-
mediate frequency (455 ke).

(1) Tune the generator for maximum output
on the output meter. Il cstablish
close resonance with the tuned i-f circuits

2) Attenuate the signal strength of the
generator output until the VIVM con-
nected across the diode load reads 1.9

@) Noto the generstor output,reading and
adjust for double the output ne

(#) Detune the generator above ,.ml below
the intermediate frequency (455 ke) and
watch the VIVA s the voltage drops.
When the reading is 1.9 volts, note the
amount detuned and establish the band-
width, which should be as given in the
table below.

Dandwldth v ke wih il 2 s up a0
emerstor deionnd - oh B
Nominal | Nuowest | Widest
1 14,00 wo| 160
R R, 2 6.0 95
3L . 3.055 22 55
4 . 1420 08 19
. 0.576 02 06

e. BFO Orerarion. With the bfo turned on,
sero-beat should oceur on a cw signal when the
BFO ADJ control is vertical.

d. Diversiry I-F Garxy Raxce. With the out-
put meter connected as shown in figure 41, con
plete rotation of the DIVERSITY IF GA
control should show at least 40 db (decibels) gain
or loss.

e. Sexsirviry.  Use the control settings given

aabove, and make changes s directed belo
(1) Set noise limiter-ave switch to A’
(@) Adjust the AF GAIN control to give a
50-mw (milliwatt) signal-plus-noise out-
put on the output meter, with a 400-
cycle, 30-percent modulated, 1,000-ke
signn introduced ot the antenns B 41,
general test set-up),

) The output across the diode load should
be not less than 4 volts de.

(4) With the inputs at the frequencies lnd
on the bands given below, a 6-db o




signaL 001U DUMMY

GENERATOR 'ANTENNA'
TUBE V104
MXER GRID)

M TuBE

g
ot neceven,

FROM DIOOE LORD
TERMINAL 4OR S
oN €102

From
PrioNES Jack

outeur
METER

SELECTIVITY TEST SETUP

FROM 2.5-0HM
ouTRUT

sinaL
GENERATOR

TERMINALS

Ba0i0
RECENER
R-320/7RC.

LoubseEAKER

EROM DIODE L0AD
TERMINAL 4 R S
on €02

FRom
PHONES JacK

GENERAL TEST SETUP ess-az

Pigure §1. Receirer fnat testing arvangement, Wock diagram,



125-mw drop should oceur when the
modulation is t

Genersorant
iequn
i

Bond | s
B

7. T R
high end of ba
trol settings s giv
(e above).

(1) Tune in u sign
(i

10 This test s ))crfomu-d at the
, 4,5, and 6 o on-
o for sensitivity m

rements

at each of the frequencies
With

wurn) hsu-(l in the chart below
0 tuned andthe
Ganiatag obiput adjusted for a S0
output detune the generator 910
ke above the receiver setti

Band Frequency (k) | Ratto (ot
4,300 5000101

4,000 | 30000 101

11,500 1200 to 1

12,000 2,500 60 1

16, 400 1,000 t0 1

16,400 650 t0 1

22,500 20010 1

22,500 200101

28,000 100 t0 1

(&) Inernae the output of the gunerator to
again obtain a 3 utput.

T riuired o tiy oot s

the generator

new output. selting
nd the original settings are listed in the

tablo i (1) sbove,
g. How L Use standard control settings

 and make

iven in @ above with no input sig
chunges as directed helow
( " GAIN control at minimum,
(2) No_position of the
switch should yield more than 0.02
output.

. Tons Gonmmor. Use standard test sot-up
for band 1 and inject a 1,000-cycle, 30-percent
‘modulated, 600-ke signal of such magnitude as to
result in a power output of 500 mw with the
AF GAIN control at approximately midposition.
Rotation of the TONE CONTROL in a mumm—

direction should attenuate the output
ss than 4 db.
Us

Ly se standard lw)lllml set-
tings and test set-up ns deseribed in / al
(1) Adjust the AF GAIN control for 300 e

e limiter-ave switch to M.

NL position.
(3) Rotation of the NOISE LIMITER con-
ml elmum affect the tone quality of the

iy Use slnmlnr(l control settings
and standard test set-up s des in & abov.
(1) Tnject a 600-ke, 4ml-.)m, 30-percent
‘modulated signal for band
(2) Tnerease signal output from i 500,000
mierovolts (109.5 db).
(3) Inerease in the voltage across the diode
Toad shoum be not more than 10 db
3.2

k. Live Votra v Swrren. Apply
110-volt, a-c power to the receiver. Rotation of
the line voltage selector switeh (5-103) from 110
10 240 should dim the pilot lumps with each ad-
vance in setting.




CHAPTER 6

SHIPMENT AND LIMITED STORAGE AND DEMOLITION TO
PREVENT ENEMY USE

Section I. SHIPMENT AND LIMITED STORAGE

73. Disassembly

The circumstances involved in_ shipment and
storage vary nml therefore no definite procedu
ean be The following instructions arc in-
tended as a 4'lmh' for preparing the receiver for
shipment and stor

a. Remove all outside leads such as antennas or
ground wires.

b. Disconnect all external cabling if using the
receiver in diversity.

¢. Remove all headphone and/or speaker con-
nections

74. Repacking for Shipment or Limited Storage

a. The exact procedure in repacking for ship-
ment or limited storage depends on the materials
available and the conditions under which the cquip-

ment is to be shipped or stored. Refer to para-
raph 10 and follow in reverse order the inst

able, place a de
agent silica gel inside the contai
o eatta o the paper harcior wih  wataipesol
sealing compound or tape. Pack the sealed re-
er in a wooden ease provided with at least 3
inches of excelsior padding between the barrier
and the wooden case.

Section Il. DEMOLITION OF MATERIEL TO PREVENT ENEMY USE

75. General

The demolition procedures outlined in para-
graph 76 will be used to prevent the enemy from
using or salvaging this equipment. Demolition of
the equipment will be accomplished only upon
order of the commander

76. Methods of Destruction

a. Smash. Smash the o

stal, controls, tubes,
rs, and head-
s, pickaxes,

coils, s u
sets, using sledges, axes, handax
hammers, crowbars, or heavy tool

Cut cords, headsets, and wiring, using
axes, handaxes, or machetes.

e Burn. Burn cords, resistors, capacitors, coils,
wiring, and technical ‘manuals, using gasoline,
kerosenc, oil, flame throwers, or incendiary gre-

sal. Bury o scatter the destroy
in slit trenches, fox holes, or other hole
them into streams.
9. Destroy exerything.




APPENDIX |
REFERENCES

For availability of items listed, cheek FM 21-6 and SR 310-20-6. Check Department of the Army Supply

CHIog S1G 1167 Sl Conps sl satie parsonists

1. Army Regulations

AR 380-5 Safeguarding Military Informa-
tion.

2. Supply Publications

Introduction and Index.

Electron Tube Supply and Refer-
ence Data.

Signal Corps Kit and Materials
for Moisture- and Fungi-F

sistant Treatment

1G 1
SB 11-17

SB 11-76

3. Technical Manuals on Auxiliary Equipment
and Test Equipment

TM 11-307

Signal Generators 1-7
and K.

TM 11-2524  Os¢ !hﬂ

TM 11-2526

TM 11-2627

G, H,J,

lloscope BC-
Tube Toator 11

4. Painting, Preserving, and Lubrication
TB SIG 13

Moistureproofing  and  Fungi-
proofing Signal Corps Equip-

.
TB SIG 69 Lubrication of Ground Signal
Equipment.

TM 9-2851 ainting Ins

s for Field

5. Camouflage
FM 5-20

amouflage, Basic Principles.

6. Decontamination

TM 3-220  Decontamination.

7. Demolition

FM 5-25 Explosives and Demolitions.

8. Packaging and Packing Instructions
. Joit Amwyv-Navy Pac
TioNs.
AN-D-169  Desic vated
JAN-P-100 General Specifications.
JAN-P-106 Boxes, Wood, Nailed
JAN-P-116  Preservation, Methods of.
JAN-P-i25  Barvior Material, Waterproof,
JAN-P-131 Barrier terial, Moisture-Va-
porproof, Flexible.

b. U.S. Arty SpECIFICATION
100-2E Marking \lnplm'uu by Contrac-
tors (and Signal Corps Supple-

ment thereto).

Siaxar Corps INSTRUCTIONS.
\\nmlnnl l m-L

Radio Communication

Preventive Maintenance of Power
Cords.

TB SIG 66 Wi

TB SIG

ntenance of Signal

Equipn

“Tropical Maintenance of Ground
Seaal Bauipment

Desert: Maintenance of Ground

TB SIG 72

TB SIG 75

e Equipment.
TB SIG 123 Preventive Maintenance Prac-
tices for Ground Signal Fquip-

nt.
Prm(-nu\L Maintenance Guide

: Radio  Communication
it

TB SIG 178

TM 1-45 Electrieal Fundamentals.
TM 11-455 Radio Fundar
TM 11483 Suppression of Radio Noi

TM 11-880  Radio Receivers (RCA Models
AR 88D and F).

Radio Receiv
584/FRC.

TM 11-889A sembly OA-
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TM 11-4000 Trouble Shooting and Rep
Radio Equipment
TM 38-650  Basie Maintenance Manual,

__ direct-current
~ Federal Communications Commis-

sion
frequeney-modulated
10. Forms high-
intermediate
NME Form Report of Damaged or Kilocyele

— low-frequency
megaeycle
moduluted continuous waves

DA AGO Form 468

atisfactory Equip-
ment Report
Tassts

AF Form 54 atisfactory Report. megohm
millivatt
11. Abbreviations preventive maintenance
nllrrnz\Un;, current s - “‘"""“‘"“,""“'»"
~ micromicrofarad
vacuum-tube volimeter
Beat-Irequeney oscllator
eyeles per second 12, Olossmny
continuous-wave For an explanation of the terms used in this
ecibel manual, refer to TN 11-45




APPENDIX Il
IDENTIFICATION TABLE OF PARTS

1. Requisifioning Parts 7-8-10, SIG 10, list of allowances of expendable
materil, of another authorized supply basis. For

The fact that a part is listed in this manual i an index of available supply catalogs in the Signal
not suffieient bsis for_ requisitioning the item Department of the Army Supply
Requisitions must cite of SIG 1, Intro-
as T/O & E, T/A, T/

cdbasis, such
T&S, SIG

Retssmbel Nao o part and desripion | Functon o part

R R

RADIO REGEIVER R-S20/TRC: AN st OV o | T e
lealoatt e in 6 bands; input 110
To 165 an 190 4o 200 v: 70 to 60 ove; 100w rack |
b 19" g X 1007 e x 19077 d o/ 14 tube super-
heterodyne cirenit; buili-in BFO, erystal filter,
variable selectivity and noise limiter; output impe
dance 25 olims and 600 olms, undistorted output
25 w; RCA model MUI7I0ID; RCA part/dwg
#311031-1 ‘
W-101 | CABLE ASSEMELY, power: NT §CG 62421 (1 fi-
2147); UL type 5J; two #15 AWG stranded Loml,‘

A-e power cord.

Fubber i 300 working;
exeluding terminations; GI cat. #
one end, other end terminated in 2 leads e 3127 g

5 G2 cond #1881 special
cord w/dumior Plug; RCA part dwg

stripped back 147

c fixed: coramie dieleetric; JAN type | oA oseillator conpling. - D007 15
AN-C

ot mm! spee 20; RC\ partfdwg

DI e coramie dicctries JAX type | o coning
e AN R i |
fixeds corauic dicetries JAN type
Sive TN 20 RN part o |
“ ? mmm,\”.mm.. e

b B 1 el

R, fised: coramic diclectrie; JAN type | C
| T CC30UI0K; <pee JAXC 30, RCA partidwe | ans uning eapaction
1231 c1 14 second -f ot

Dlin
102 | CAPACIIOR, fseds micas JAX type CMZOBISOK; | Bani U oceltor v

+ ROA part/dw #
Tasd! eataris u"mm., T type | Tand 3 aten
Spee JAN-C-20; RC

e JA
cum | camrciTon, |
CO0UTIN

#722025-416,

tawg [ ing




Retsymbol

coos,
co

cnz

Coas

cuo

cs,
C-1a9,

c01,
105,

S ———

CAPACITOR, fixed: ceramie diclectric; JA
CCA0VITK; i JANC.20; RO patiome
Pl

grmrono coramic
;i am\‘ e JAN-C20;

JAN type
i

L\I’\(lmu electrolytic tyve

Roa varimeg

fixed:
spee

oo
clrcimon, s mia; AN teye OMIOIOU;
2 516,

JAN type
A partdvg

#722427-163
CAPACITOR, fixed: ceramic diclectric; JAN type
CosPugan)) epeo IAN-C-20; RCA paridg

cAmACIToR, s
coasns

coramic_dickeetric JAN type
JAN-C-20; RCA partjdwg

JAN type
part/dwg

#722427-264.
CATACITOR, fseds
¢

coramie diesri
LHT500; spee JAN-C-2
161,

RCA

TN, e
RCA part/dy

R, fised: coramic diclect
5SRUS20J; spee JAN-C-20;
265,

CAPAC fixed: ceramic_diclec
CCsL u»m, Spee JAN-C-20;

tve

ctrie JAN by
RCA part/dwg

o

SUIISL;

127-423,
R

e comnie diletres JAN ty
AN

20 REA partidng

e coramie dilctries JAX type
e JAN-C-20;

A partjdwg

GAPACITOR, fet: mica; JAN type CM0DSIIG

JAN-C-8; ROA pardu #7200
s S JAN type (,\nnn

ot AR5, ROA g #755021

CAPACITOR, fixed: mica; JAN ype (‘\H«l)n:(
N-C-5; RCA part/dwe #7:

umeton o part

LI BR
ary tuni
100: Band 5 antenna second-

Bands 4 and 5 rt £ conp

Beflter eapaitor.

Baud 2 oscillator padding,

Wavetrap tuning,

Band 6 second r- trimmer,

Band 6 oscillator trimn

Band 5 oscillator trimmer.

©120: Tand 6 first - trimmer.
C-155: Band 5 second r-{ trin
P PP —
>-123: Oscillator grid copling
Band 4 oscillator

cs

C-154: Band 4 second - trin

5 first £ trimmer,

€115 Band 1 first vf tuning.

©149: Band 1 second r-f tun-
.

C-108; First £ grid couplivg,

-1 Socond - 1 soupling

r bands 4, 5, and 6.

G 114: Socont 14 gid coupling,

€126 Oseillator plate feed-
back

O-l48: Mixi grid i for

4,
Onentator a1 i,
Third £ grid eoupling.

Oxcillator band 2 padder.

155 Oseillator band 4 pad-

C170 and C180: Audio coup-
g

[ ——




e symbel

c-132,
Co135

L1854,
C-1858,
C185C

e o i dostption

CAPACITOR, fixed: mica; JAN

spec JAN-C-5

CAPACITOR, fixed: paper_dicleetric;

CP2BAIDGIM spee JAN-C
601-70.

(,\P\urmx fixed:

mica; JA

RCA
AFRCITOR, fixed: mica;
spee JAN-C-5; R

CAPACITOR, fixed: paper diclcotri
602)1; spec

CAPACITOR, fixed:
PESBSDFS03K:

1224, C-122B,

#081616-433.

paper_diclcetric;

spee JAN
and C-1220

fixed:

CAPACITOR, paper_dicleets

CP53BDFI0IK; spee JAN-C-25;
HiA, CAAID, nd CAsC;
#084616-131,

ty
T RCA par e #733024-520.

25/ KCA part/ans
AN fype CM35ES02);
iy mzussmos

e CM3ZDAT2K.
X panids 41953040

i Re” patiams

C-25; 3 sect, cfo
HCA

oo C
e

M301302)

| Sa

135

Oscillator band 3 pad-

Oscillator band 5 track-

ing paddr.
Output tube frequency com-
pensation.

Oscillator band 6 padder.

First ©f screen by
s 1 plate decote

13 Second r-f sereen bypass.
Ave bypass flt
Oscillator plate decou-

ca2
139
pling.

140 Regulated supply by~
pass.

C-141: Miser eathode bypass.

C-143: Miser sorcen bypass,

C-153: Second £ plate decou-
ling.

0-152 and. C-188: Audio eou-

# to output tube.

T eal

o e by

C-1224: Ave by
C-122B and C-122C: Noise-
limiter time constant capaci-

N e

uiks

tor.

C-1T2A: Third if sereen bypass

C-172B: Third i cathode by-
puss.

©-1720: third i+ plate decou-
ling

JAN typo | O-L4A: Socond 1 ave docou
pling.
C-M4B: Miver plate decou-
pling
C-144C: First i ave decon-

C-157A: Seredn bypass, V-105

plate decou-

pling,
0-157C: Coupling bewoen T-
16 and T-i17

apling between T-
1 T,
G188 s e oo

c‘,m(‘ Bfo plate bypuss.
rst audio sereen grid

CAPACITOR, fxeds puper diletre; JAX type | G186
CP5SBSDF2SK; spee seet: cfo hvpm
Coragh, L1800, "wed C8505 KO paifdog t audio plate de-
#984616-435. coupli
1850 Firs andio grid bypass
iler.

Signa Corps stk No.




C100,
co01

cur

c02

cass

72

c

« OB, s paper didtres IAN 1
CPRAIDCEOANG apee J e paniomg

£01601-51.

PACITOR, fed: paper distrcs oo

CPI0LDF AN 2 KA parians |

; spee

081033 5,
CAPACITOR, fixed: paper diclectric; JAN type
CPTOIDFIONK; spee JAN-C-25; RCA part/dws

31
CARACLIOR, xuriable e disil it oog
tpe; 3 1o 14 ? charactori; 00 v RIS
tosti e I x -w s s
bakelte haft 1 diam x 3 15 Pt e
3 D s e 360 e doskias iaton;
ceramic ins; solder lug term;
e on i mgles ROA parying AL
PACITOR, wariale i dilutri, lae mehing
i SLC eharacteristie; 500

e

tpe 3 to
ot 14 T x i wd x Tk b exelu
shat i <275 g FMS;oxtemion st . §
nickel pl brass plates: 360 deg clackwise rotation; c
ramie ins r\\hhr Ju terms o H1-10 appod fion
on 2" mitgle; 1w piece constructed shaft; RCA
par e F143716-3

CAPACITOR, varibls s dloti; lte mmlnm(

SLC o

sty

3 B X 5 eniding b |

RCA

w/e; two-picce consirueted shaft;
part/dwe #142716-6.

CAPACITOR, variable: air dieleciric; plate meshing

‘o capacitors indicated below:

C108A 14 10 4020

C-1038 1 1o 603 munf,

Co1G3C 14 to 3618 un,

C-108D 11 10 120.6 rum,

03 11 to 120.6 wn,

08K 11 o 301 8 o

SLF charasteratier 1000 vt e sct; 12" g5 4"
i B2 1y ofa, shaft 1 diam x 35,7 Ig; extension
Shaft adj; seet #1 (C-103F), #3 (C'103G), and #5
(C-108C) 19 aluminum plates ca scet; scet. $2
(G008 4 G031, and 0 (C-103D) T st
ect 7 (C-1034) 21 pates; et 48 (C- i
plates; clockwise 180 deg rotation; steatite coramic
et S solder lug form: 4 g holes 0.150” diam on
2 and 27347 * mig/e on front end and one
i it bl i bottom trrear end:

rings; silver plwiper springs; eerami ins was impr:
elo two ar_capacitor tandem assembl
2 P st it pite, et s ol s
necting the 2 units; marked w/RCA partdw #

RSW; RCA part/dw #92444-501.

Functon of .

Second f eathode bypass
I third fiter capacitor,

cond flier capaci-

191: Bt first ilter eapac
RYSTAL PHASING control

ANT ADJ control

BFO ADJ contrl.

TUNING CONTROL,

[EErT——




Retsymbel

| Function of prt Stgml Corp stock No.

CAPACITOR ASSEMBLY: cfo rotary type capa
tors A, B, C, as indicated below:

Ill’!mm[
ViiBI0 TAN-CViiBe00 A

[ERITTS conen
A
C1500

76+ Thand 3 sccond 11, ot
trimmer.
¢

I x 1" d ofa; bkt mid, %"
S
#110250 2.

Band 1 miser, bt

 trimmer.
1508

Band 5 miser,
Band 6 mixer, I

Band 2 miser, bt

trimmer.
CO51B: Band 4 miser, hf

Faprp—_—
G120 | CAPACITOR ASSEMIBLY: o ot s capc | 13580 Bt 1 eltor, b
o A o e gy

c-tasm:

nd 5 oscillator, hef

Band 5 oseilaor, 1t

iz coame |
07 Bt x4 4 ofas bkt i, |
T A St o o e BN par |
i
CATACITOR ASSEMBLY: e rotary (370 capel | C-127A Band 2 selaor,
tors, A, B, C, as ndicated be

bt

1278 Thand 3 oseiiator, 1

n « trimmer.

€-127C: Band 4 oseiliator, It
trimmer.

saNCVIiBIS0 A

Caom 7
St e ot i 4 L ofa bt e K
lex K m\ ot 6o ends for mig; RCA part/dws

c161 .
Aand B, Mmdxcawd frrihid ment, position 5 of §-102.
B C-164B: Sclectivity adjust-
75t 715 mf ment, position 4 of 5-102.
JAN-CL1Ci50  JAN-CIICl50 |

C16i C1618 |
135657 g x 2955 wd x 15ia” d ofa; bkt mtd, %2 Tg x |
0" wd slot ‘on two ends for mig; RCA part/wg |

#119259 1
IGLIBS sl ghimibo onie; il < " i (Grounding el for erystal holder,
ik o/a;

in Jaw opening; 0.120" diam lole in |
p for s RCA /i 795121351

bottom of




Retsymbol

101

7102

1107

1102,
L

Name of part and dseription

(COIL, RF: wavetrap; 3 pie universal wnd; sleeve
shidod: 120 taos per ce of 5 s 410 AVG
Lits; 215" Ig approx x 1" diam less term; phenolio
fomn o ore o 6 O x 1661 o e
el rom (o of s i by "33ty 1 1

: 2 solder lug term mid on opposite sides of

seeve; wax unpr RCA part/dwg #738110-1

(COIL, RF: stal o o capacior €102, 150

ot o B i
forsect 1,2, 3,4,
1% 54 0/a; |)I|c|ml\c o, paored o o form
70D xS i o cores e i onfo o
an; mts by o 4632 spade studs on 1 migl; &
Sokier g torm on boto term board
Clorcoded gren; ROA paridu 46373005,
(COIL, RF: osc band #1; single layer wnd; unshielded;
L1 ect 953 tums #36 AWG; 5. diam x 310" Ig o/a;
el orm, povdered ron cor; o ° OD 3
po re; sede sloted stud ctr
o e shing it wis"-38 th 7 I  solden
lug term opposite mtg end; wax impr; RCA part/dwg

(COIL, RF: ose band #2; single layer wad; unshielded;
L dect 455 turns #30 AWG; " diam x 31 g ofa;
phenolic form, powdered iron core; from 3 D) x 24
1 powdshd non o sedrslid studcironeends
367-32 thd x 4 g 3 solder Iug ter
opponis i vt ROA pard g SO0
COIL, RF: osc band #3; single laver wnd; unshiclded;
L1 tect 1754 turns #26 AWG; %2 diam x 354" Ig ofa;
phenolic form, powdered iron core; form 4 OD x
25 Ig; adj powdered iron core; sedr slotted stud ctr
one end; bushing mtd w/3"-32 tha x 3" Ig; 3 solder
Iug term opposite még end; wax impr; RCA part/dwg
somons,
COIL, RP: 4 band RF cl; singlo wnd, singlo ayer
et sty i turns 122 AWG i, 1.3
 cap, 0023 o DC resistance, 09
1000 oves 31y mas I extended x 3 diam ofa;
polstyrene form, powdord ron core; ol form g
ron core;sedr adj; mis by
55 i usbing, Tt leogi 17 ot sert Hiea
nsh o londs g tem coil_form marked
b rieLssit g i

corr, 4 band osc; single wad, single layer wnd;
erien, 2ot v AW I OT 0 e

turns; 4.0 mf distributed cap w/CT rated 4.7
st ks 0G mmmu/cr T

2t 1000 eye w/CT rai uh; 37a” max Ig o
e pomdired
rom oore cofl form, 1l x 4 diam ol . e
ors, s ad, mis by $5-2 thd shing, K

lengihe 2 at start, m” b 3 leads as torn
coil form marked in digits from 1 to 15; blue

rooved
o vl coder ROA paniame FI39135-1.

Fancton o prt

55-ke wavetrap.

Crystal loading coil

Band 1 oscillator coil.

Band 2 oseillator coll.

Band 3 oscillator coil.

1-102: Band 4 first rf coil

L111: Band 4 second rf coil,

Band 4 oscillator coll,

szt Carpssock No.




Retsymbol

Name of pat a0 descipion

Function of part

il Corpstok No.

L-103,
L-112.

L-100

1104,
13

1110

J-101

Vo101

+ #5 ban e wad, singlo layer

wid; unshiclded; 43s turns #22 AWG wire; 2.7 mnf

ditributed cap, 0,014 o D resistance, 0.3 ub at
2154 n .

max g x 3 diam ofa;
yul\‘ﬁb\ sann o poudcw(l iror oil T

adj iron core; scd

P53 h\liluns ad g 1 ottt
Sab ved coil form marked
o er o, A

g #7130, )
COIL, RF: #5 band ose; single wnd, single layer wnd;
unshicdd; 7 turns #22 AWG /CT t 4o taros;
3.3 unf distributed cap w/CT rated at 40 n
0022 ol D restance w/CT raod 0013 ol i
ot 1000 ove m/CT rtad 0.6 i e max I .
(ki e s B gty S
e Ml o e
core. scd. adi; mis by #6-32 tha busking, lesd
loniho 2 atstarty 15" . S 3
Sroovet il o arked ' digk roms 1 w i
sy ROk pustig #3818~
e wnd, sine Saser

(lw"ll)uh-denp 0011 ohm DO

at 5 25 max Ig estended x |

ol palysivions form, powdred iron core cil
ro; sedr

o
nta by #5.52 (hd bushing Jed ongths 17 a st
and, i 2 londs an ern; grooved ol form

i from 1 to 16; whitadotelor e

max Ig extended x %" diam ofa; polystyrenc forn
powdord ironcoe; ol frm 147 I X " dias ol
adj o adis mis by #6-32 h bushing,
Jend lengihs 1 at siart, 1" st fish; 3

eroaved cofl form marked in digtsfrom 1 to

NECTOR, receptacle:
o e o o v urnig; adupts
Jox AN el Bosavenay Bocpi UG-58/U
I x
eolinroat bras o, ilvr pl tosking iypes eable
opening 0048 diam: i by fots 0130 dan bols
on 0381 mis/e i base ROA pac s #TIOSTG 5.
GRYSTAL UNIT, quarts: one stl; oo ke S0t
temp range —10° to | 50° C; 2 pins 0,050 diam
Sonced 04867 0 ¢ n botiom, oval oty 0.720" I
X 0.345" wd x 0.765" b excluding 0.205" lg pins;
psrte any position; RCA art/dg 488121001,
TACK, ilephon o plg " i 2 I x
i i b ol arrangement
g 5052 hd 50 g g s
Mallory per RCA spee #807781; RCA part/dw
#897702-1.

st 1 e
: Band 5 second -f coil

Band 5 oseillator coil.

L-104; Band 6 frst r-f coil
L-115: Band 6 second r- coil

Band 6 oscillator eoll.

Diversity monitor connection.

e o atem |

|

277300-185



Retsymbal

KNOB: round; black

Name o part and desription ‘

molded_compound;
holes tapped for

o

diam shatt; 2 F10-32 st serew;
257 diam 3 147 b oja; bras nerts 5 oo Imlc, |
Sl syt o 1 <, A |
part g #71 5 |
KXo

1: o mm molded compound; for 14" diam

Function of vart

Main tuning dial.

Knob for RANGE switch, S|

tapped for #8-32 st screw; 1" diam | LECTIVIT!
b!m st %" d shaft hole; S cqually | tramanitro
Uia diam x 377 d single white | noise limiter-

ave switeh,

A i molded compounds fo T | Ko fo HFTONE, ANT A

hat; i Im\uumv« e v, i | D GATN, AR GAIN,

Giam % 5" b o brass Teer; K 4 s o AL PHASIN
diam x %" d ,.‘.u 'NOISE LIMITER cor

sert 47

gl g i i/
RCA pe

single white line;
KNOB: round;

for 1 diam shait; double
DI ¥ G

d shart

g #712336-

#5-32 sot serew:

7.
Sinck molded phenolc compound;
narked

DivERSITY
trol ko

"

GAIN con-

diam x 5" b brass i

cqually spaced indents;

Sl wite ne: ROA pardog #508255-
LAMPHOLDER: miviatre bagonct; steel body
63v,0.25 amp, 1 wdx 3 thk
ofa; mis by mtg clip; foveried mig cip located
parallel (o and beside <ocket; two soldet lug term
extend in opposite dircetions from base; Dialeo part
FI01KCA pardwg b1z

W g

b

J3-103: Tuning dial

3-101: Vernier dial

1-105: Nameplate
oldes

lampholder.
lampholder
ow lamp-

ndese
i ol mmmlum Hayout basa: 5 65

- bulb T3 clear;
3000

life; burn any pos
6111415,

REACTOR: filter choke;

xe 0.000 amp DC; 100

fazda #11; RCA part/dwi

one sect; 13 by at 30 v 60
ol

esistance:

Lamps for J-105, J-101, and
05.

First fiter

case and core 1o v 1S metal

i 2 ax

four 0. » holes on

o x 23 s i g ot o

surface; 105 ma wax eursent; RCA- part/dwg
10085

RESISTOR, fics
A b

JAN-R-184;

e
JAN-R-181;

ISTOR, fixed: WW

ISTOR, fived: WV

WIS JAN type RWSRISRO; spee
A part v #722155-615.

JAN type RUSBIOON; spee.
RCA part/dw #722381-250,

JAN type RUSBISOL; pes

RCA partdwg £722381-

ehoke.
Sceond fiter choke.

Loading resistor for output
transformer  when
phones

R-108: Band 1 sccond £ grid

parssitc uppreser
5 1 miser

First - plat
ippressor.

weid

e para

Cathode resistor st
«mlvh e
R-162: Bias voltage divider

RESISTOR, type RWSBII01; spec.
RE C20BFI01K:

e AT 11 ROA pursae 2B,
RESISTOR, fxods W, JA typo RNSSJ101; spee |
| AN, R patsins #7580 0

Hi vt iy

o122
e

Cathode resistor first

Stage
1-150; Cathode resistor first

af stag

Blas volage dividr.

Sl Copstock No.

225027

BRO0BFI0LK



R symbel Nemeot gt dssiin, Funetion o ot Stz Corps stk No.

R120 | RES)

TOR, B comp; JAN (ype RCWBRII; | Cahoe esisto tird i sage
RCA par g #722315 5

; JAN type ncmm
§ RCA partdwg

fixed: BHLK; | Cathode resistor miser tube

RESTSTOR, facd: compy JAN spe. RCAOBFIOZK; | R-10% Firt v plae fiter do- | SRC20BTI02K
spee JANCR-LL RCA part dwg #722315 62, coupling

R-113: Oscillator plate filer do-
splng
R

iver plate filter de-

saing

R-120: Second £ plate fiter de-
cowling

: First 6 plate filter de-

coupling.

R12;

rcond i- plate filter de-
coupling.
R-128: Third

1 sercen filer de-
coupling.

R-131: Third i-f plate fiter de-
coupling

OR, fised: WW; JAN type RW551252; spec | Voltage regulator dropping re-
ANy 30y RO par e 1380880

RESIS

Feedback (s

R146 fixed: comp; JAN type RCZ0BT SRC20BF272K
N A partdwg #722315 67

R-100, STOR, faod: somp; JAN type RCI0BROOTK; | R-108: Band 2 priar SRO20BFS62K

R-119, spee JANCR-11; RCA part/dwg #722315 ing resistor, first xf.

R-164 R-119: Band

B3, | RESISTOR, fxed: comp; J
s JANR

1o »
R-11 1: Blo plate dropping,

SRC20BF385K

R-136, , fised K 6 Partof diode ...
R165 R-11; 5 Miser screen dropping

R-103, | RESISTOR, fised: comp; J 305 Fist £ srcen droppin | G208
R-107 spec AN R-11; ROA part/dw 47 i

R-L | RESISTOR, e compi JAN typo RC201 BRC20BF563K

spee JAN 11
RESISTOR, fixed:
spee JAN
RISTOR, fised:
AN'R-11;

Crystal Toading eoil (L-114)| BRCIBFS2K

L Ave filter resistor. BRC30BFI04K

Miser oseillator grid|

audio plate filter.

R118 First audio plate lond.
R4 Output tube grid return SRC20BFBK
R-143 o JAN typo ROZOBFSIK: | Tt gain olaing resistor BRC20BFBIIK

RCA part v #722515.93.
FOR, fived: comp; JAN txpe RC20BF:
spee, JA' 3 ROA part/dwe #722318-95,

MIG; | R-125: Second if grid ave iso- | SRC20BFS61K

itor diode load-

tif grid ave isolat-

| ing.
| R-157 and R-158: B+ bleeder.



ety [ T— P st [ESp—
R-132 RESISTOR. ﬂx«i comp; JAN type RC20BFG84K; | Noise-limiter time constant re- | 3RC20BF684K
R e s 1 fton
R, | RESISTON, e e ROBFIOSK; | R-I05: Antenna grounding SRCHBFIOSK
Ry | e TN, RO e IS, ot e
R, RA106: Second £ rid et
Rois 154 S g ot o
ey,
RA1GH: Fint audio rid ler,
RS | RESISTO, s oo 8 e HCKOMGS | it o1 e o 1
RCA ,,.nm“.n 213 or,
1102, | RERISTON, el oy JAN. gt RCHBFR2SIG | T103: it £ grid return. | SRCROBR2SK
T30, | e NI T RO sar i SEESIS 108 | T130 it ot i et
i, R-135: Secen grid bleedor for
Ro1a7, ave et
) VT A e contant. s
14153 Fist o i roar,
R | RESSTOR e o 4 oy ICOBFIRK: | vty ol sl
Retze | DIVERSITY 17 GATY contr

R-135,

R-163

R-144

R12

X115

T K" 1g busbing; namturndovl
Tad 3 elook: TROA par s #441305-16.
RESISTOR, variabl: gomp; 08000 e 10%; 3
solde ug tem; 1%
ind, metal, v.".n..mu(.wxg,h.n tincar;
e
e nshing:
3 o'clock; RCA part/dwe #441392-7.
bl comp; 1 g 0%, 3 der
¢ diam x " d mota eu
wx 15 g shat

it ot 3 ok RCA panjdrg buiaess
RESISTOR, variable: co + 3 solder

Iug term; 14 diam x

ul: 67 diamx e I st

nt o oo, mormah orees 3033
o 30 buching, monturn devic ocated o 5"
ROA putiows 4130215
o

pebeeen pis; eram
p\plvmpl\u)\)mnxtwn(, vatbods wiiwo e
insrt; appros eIy ' wa x 5 b exluding
9% g :(m', s by one 0.125" diam hole in ctr;
W/ |hc<|)lmr ronae. cont; RCA

R-135: NOISE LIMITER con-

trol.
R-163: RF G

N

contral.

HF TONE contral.

AF GAIX control,

vstal socket.

il roun sesie body 15

term; boryllium copper

made ;o602
holes on 1,625 ound steatite body 11"
am "5 h oxeluding serm; beryhlum sopper
ver pl cont; key located at 360 deg; RCA part/dwg.
#141395-503,

X-104: Mixer tube socket.
100: Noise-limiter tube socket.|

X-101: First £ tube sacket.
X-102: Second £ tube sacket.




Retybol [ —— Function o st [ senn corpston .
X105 | SOCKET, tube: octal; one picce saddle mig; two #6-32 | X-105: First i tube socket.
hoes o L25" migl: round senite body 11" | X-108: S ube sockt.
diam x 1567 1 excluding term; beryllium cop ube socke.
X0 | siver pconty ke Toested a 335 det; ROA part/dk Sccond dotector ave
thru #111395- wln: socket.
X114 X-110: First audio tube socket.
Output tube sacket.
X-112: Bfo tube socket.
X-113: Voltage regulator tube
ot
11t Resier tube skt
$104 | SWITCH, rory: lo 3 pol, 4 postion and 5P Pover-transmit receive sw
$-104 and §-1048;single wafer s
57 mp 250 ¥ or 3 amp 125
 cont; phenalic body; 13" Ig x 195y wd x
com;ocking o
2 thd x5 e,
I NS KON prt i £413715.5,
§105 | SWITCH, rotary: single pole, § position ;| Primary voltage tap switeh.
brass cont winickel pl; black bakelite body integral
wisteel saddle; 14" I 11 wd x 115" thk approx
o/a; 9 solder g term; saddle mtd W/t 0,156 dium,
holes 17 ¢ 0 ¢; marked /110-125-150-220-240 on
positions 1 to 3 w/positions 6 to 8 lef blauk; Am-
Phenol eat. #36-1, except molded material to agrec
AN T iype MTSE; ROA parfive
103 swn-cu ity 2o piion;sinle st sy | Noflimitr—aveswieh
u; phenalie body: 56 i x 1307w x 1
excluding shait; s o ki astons
solder g e ml:» by o e i,
shaft 3 di /71 FMS; marked w/#42717
RO porfdns AT
S0z | SWHTCHL, rolay: fo 4yl S pxlon wipsl cont | L4 SELECTIVITY owich.
, §-102A and ect; silvor
e x 3 wd
g sl it
T shoting typo cont; dotent a action; older g
g ome ey 30733 3 " It i, e
mts by 3 mig studs o' 1 located on steel shiold;
cad pl stecl shicld on rear; nonturn a
wlock on 7' rad on frout end; marked w/#419203-
1;lo5-102A unaS-1028; ROA pur/avy $diats
S101 | SWITCH, rotar 6 ol RANGE switeh.
s

li e marked w/RCA part/dwg #738151-1; shorting
15 et Gt aeton S0l Iug e momiurs
devieo at, 12 o'clock on 174;" rad; all ins wax impr;
rust resistant; RCA part/dwg £738151-1.




Retsymbol

110

7101

7107

N of gt and descripton

metal case, .n.m. stes | o 0o Y

b ol axcluding tem; tars ot i o secd 41

50 1 u“,(,pn to mlﬂ and £2-10.9: 1 £3%,
it sod #5051 437 1o i
15D s and 0.t 4000 epes 7 etdr I
hieosledimer M dlam lles o0 1" x
17" mig/e; RCA part/due #9400

TRANSFORMER, o R0, e npal

tor indicated o
Co186 u\;omm« IAX OMaokanal,
cast

T35 120 s, JA\' nmm. 2

b st o e

taning i by b 0-32 1 spacde Ly s o

56" mig/e; 6 solder lug term on bottom; RCA

partdwg £410260 1.

TRANSFORMER, IF: 15:
e 18 T st
C15

R116 -smux\.,,mus; v

137 sq ofa; powdered iron core;
adj ironcore tuning; mts by o
#0-32 spade studs on 15 mig
6 on bottom, 2on top; wax
S0 dsces et BUL sty Soaps
TRAXSFO 155 k. s hind 18

shielded; 4355
donble tuned:; adj iron core tuned; s
e

bottom, 3 o

k,m RCA e uu.. #02
R, IF:

e
God, K x I o powinet o sy
bl s o re tuning; mts by two #0-

Spade studs on 13e" mtglo 8 sider lugtarm, 0 o
bottom, 2 on top: was fmpr; bottom term board

oo el v RN part o 8027300 5.

Output coupling.

Bfo tuning asseubl

First 1 transformer.

2103 and Z-104: Coupling as-
sembl, o sesond it

2o ...d Z-100; Couplng -
ond to third

Fourth 1 transformer.

St Copastock No.




Rt symbol

T-120

T-102

T-104

T-105

106

Narmo of part and desrlption

Function of pat

Sienal Corpsstoek No.

E

RANSFORMER, power: fl and late trp fnput
135210 v 0 ey gl i, 1O/
S0, 1063 s D88 g, 90 pe rte 0402
amp; 3 output wnd; sced #1 torm 11 and 13 CT12

413 max g x A% max wd x 526" max b o/a
exluding tern and Siew g e

studs on 3" x 31 mtwe; op-
ortive it . sangs 0t 300 s HOA po]

TRANSFORMER, RF: #2 band ant coil; 2 wid,
shiclded; scet L 40 turms #30 AWG

oded; RCA part/dwg #738136-1
SFORMER, RF: 73 band ant coll; 2 wad
il nyer; unsloed; sk L, 15 urns 26 AWG;
seet 12, 10 turns #30 m(‘,a.m" a
pelyatyree form, powderd kron core iy
diam x 17" lg; ad] iron core; sedr adj through base
o forms mts-by A 33 bushing; 4 i lead;
color-coded; RCA part/dwg
TRANSRORMER, 1E: 41 hand ant ol 2 wnd, single |
loyer; uoshiebiod sct 11, 10 turms 26 AWG
sect 12, 10 turns #30 AWG; 05317 diam x 3" Ig o/a;

Bt o, et g
sl 14 g ) ol e el St b
of forn by d bushin; 4 vir lnde;

coianitods ROA parldwg 738156
ERARBRORAER, 43 band ant ol 21, sinele
layer; unshiclded: sect L1, 7 turns #30 AW

12,7 tums 421 AWG; 05317 diam x 3 Ig o

i , powderd lon car; fo o1

i iron core; acdr ad] through base
o mm...,g 3 wire lads;
color-coded; RCA part/dwg #738136-4
TRAN RF: #6 band ant; 3 wd, singl
Taver wad b rd 96 st 422 AW i,

#22 AWG wire; ca 3.7 mif distributed
. i D12 ohm e D016 ohm DO esiance,
21 e

Pri 0.3 uh, seed 0.5 ul at 1,000 eve; 215" max

m‘ e s di o oltyrens form, powdor

ofa; adj iron

cdr 545 tha Imslung lead

engie pri 47 start, 177 eads

s term; grooved coil form marked i

U015 biack dot color eade; RCA part/dw 738123
6.

5

Power transformer. *

Band 2 antenna coil,

Band 3 antenna coil,

Band 4 antenna coil

| Band 5 antenna coil.

Band 6 antenna coil




et symbol

T-101

107,
T-110

108,
11

T-100,
112

N of e and deserpton

I Function o pat

Sl Corpasock No.

TRANSFORMER, F: ant band #1;2 pril

v
L0 ot B8 WG 15 s 0
v 5" dlan 30" I ofa; phenatic
owdered iron core; form 14 OD x 214" Ig;
s oa s e loted b o
nd;bsing mtd w/37-32 thd x 1" Ig; 3 solder lug
ton & end; one term colored green; wax
impr: ROA pmuw tomseia.
TRANSFORM W #1; 2 wnd, 11 seet.
1 pie, 12 i oo e ot
seet 400 3 turns #38 AWG; 244 diam x 34" Ig o/a;
sl foee, ool o hos a4 0D, ¢
" g adj powdered iron core; sedr slotted stud
o o ondy busbing mtd N5 thd x K 155
Solder lug term opposite mig end; one term colored
ercen was fmpr; ROA part/dg 4627301
RA Y

i ) RF: RF band #2; 2 wnd, L1 seed
o gl e
L1 sect mnuwmxlwl\wc\ ol o

L2 sect 37 turns #30 AWG layer wnd; %"

s it Gl it
O x 0" I s powdere o oo, el
ush e g
X565 § bt ug tom apposie i
D £0375012
"TRANSEORMER, RF: RF band 4  wod, 11 scd
1 plo univomal wnd, 12 pri single nyer v
shilded; 1 st 50 o 456 AWG univorsat wad
T2 st 13 1 s £20 AWG fayer v ' e
eyl eyl bl il
orm 157 1> & B¢ 5 d povwaened ron coe: sedt
skt sud e e e kv i 147-32 thd
£ 10"l 4 sder g e appiie g end; one
o S g mpr; RCA part. dwg
#627301-3.
TUBE, clectron: JAN type 5Y3GT; full-wave vacuum
reatifier.
TUBE, slstun: IAN type ODS/VRIGO; volige
regulator, glow:
%, lctront JAN tspe 6307 ripe-srid detector-
ampliier.
TUBE, clectron: JAN type 63GT; remote cut-ofl
pentode.

TUBTAE TNC AT, e s e,
TUBE, clstion: JAX. type GRIGT; pover pentds.
TUBE, dectron: JAN t3pe. 635; dtestor-amplier
trinde.
UBE, eleetron: JAN type GHG; twin diode.

Band 1 antenna coll

-107; Band 1 first £ coil
110: Band 1 second r-f coil.

T-108: Band 2 frst £ eoil.
111: Band 2 second r-£ coil

T-100: Band 3 frst rf coil.
T-112: Band 8 second rf coll.

Retifier
Valtage regulator.
Pirst ot amplifcr

A Bk s
V102 oo plifi

Vo105 Socond 1t aplifer
107: Third i-f amplifer
Miser tube.
Audio output amplificr.
1 oscillator.

V-112: B
V-108" Second detector and ave.

100: Noise limiter.

205Y3GT
20D3/VRI50
206517

206367

216847
206K6GT
21635

20616



et symbol

‘ame of pactand deseription

Fanction of pt

SignilCorpssock No.

‘TUNING UNIT, RE: tuning unit for Radio Receivor

0/FRC cf
plate assem, RCA dwg#738152-501
taing i, ROA dwg 4024174
gang covers, o
S oA v #‘Inﬁrl»uﬂz
end shiclds,  ROA dwg

front shield,  RCA dw;
eld, ROA dwg $203055.3
term board,  RCA dwg #807103-1
fabes () Vo102 JAN-B0T )
V-103 JAN-633; (1) s
me freq of 6 bands; mnlaﬂgulm’ xlmp(-, 137 1
5" wd x 67 1 apron o/ 310 avg i from ant
o A of 1t IF5 RGN pareidw $311088.7
WINDOW: clear fransparent plastie; flat rectangular
sheet; 11355" Jigx 37 wd X 0.060" hk; four 0.1447
a1t bt ol on back surtacs T 1 9
g ot o congated oty hoes 01345 1b x
O on . 1375
from top edge

V-101 74

o irrogular windows a cear border ml
remaining surface black opaque print on bac
Surface; ROA part/d £20070

R tuner assembly.

To protect dials.




RESISTOR GOLOR CODES

RMA COLOR CODE FOR
FIXED COMPOSITION RESISTORS*

JAN COLOR GODE FOR
FIXED COMPOSITION RESISTORS *

s\ scusicant
20 FiGuREs

oo e

FD

METHOD

s

‘:’)

MoLTIPrG wALUE

METHO B i
A
Somrca WG

coton npa e Touenance o NOTES
e ° 2 t N —
om o £ WL R IR
o & Ko 1 HoN kel LS, comaTio Ress
o s 1000 s oo st
g : s 33 AN i e R
anesn s 100000 ts # pesirons wi AL weaos 4R -
e . 1000000 < SR A i ol ks
vouer : 10000000 L
o y s i WA A0 WARURRGTURCRS. B5S0CETION
ware s 1009000000 i ot ey

o - o ts THESE COLOR Co0Cs GIvE AL sSTENGE
s B oo ‘o ales W o
N couon - to

Pigure 42. Resistor color codes.

v



CAPAGITOR COLOR CODES

6007 COLOR CODES FOR
JECECTRIC CAPAGITORS

JAN 6-00T COLOR GODES FOR

[roenance

3007 cavon «mm

4-00T GOLOR CODING

FAPER-OIECEGTRIC CAPAGITORSX
o

R

A

F

M=t

=

?

MICA-DIELEGTRIC GAPACITORS *

T i
$3H+—o

3-00T GOLOR GODING.

TP

COLOR GODE FOR TUBULAR.
SR S T e ars oS

"".w%nsm 1300 vocw) Loy
201 coon o0
D E H
e S v wotes
: - 8 B ||
H et 35 || o o s o v
H o B || "IREE R
H Sgmese - i3 SISAIIS il oo
HE-— & 35 || e ma waescrmes seron
B || e

Pigure 13, Capacitor color codes.
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Testing.

Equipm

it for testing.

Equipment, performance cheeklist
Forms.

et of paris
Teoobreavooting dats.
Materials.

)

a7

430
9578 61,28

10.55,07 m7 m

» "
2 1
iz

me s
w6

30 2

6@ 50
7o

5

62,726 47,63
10,41, 12 26, 28
30,51 17,37

150

i
)

12

6
3

18
13

Operations— Pororert Page
Tropical . 113
me wsual conditions. 1512

Oscillat
hm S 6 31

7 2

B 6,71 2,60

Painting. 17
Parts, replaceable s App 1L 69

Power supply stage:

57,72k 40,65
s 36

Sl
:I)ll»men

o
1o
6 50
uon
1612
6
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Test equipment

dnssenn e

4, 03
I o @
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B 51 37

dures in trouble shoots 5 3
31
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Troui shoting
t S and dpot s

30
At nrgnmxummvll level i
Eqipment.. 5 40

rouble-shoot 50 41

Tuni g.,.m, peich 6 51

Unpac 05
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FIG. 1001. CIRCUIT DIAGRAM
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