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is used in the operation
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DEATH ON CONTACT

may result if safety precautions

are not observed.
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SECTION |

DESCRIPTION OF RADIO RECEIVERS BC-603-A,
-C, -D, -AM, —-CM, AND -DM*

1. General

Radio Receiver BC-H03—

#y (figs. 1 and 2) s a

component of Radio Sets SCR-308-(*), SCR-

528-(*), SCR-538-(*), AN/VRC-3 and
AN/TRR~3. The receiver provides frequency-mod-
ulated radiotelephone reception {facilities for car,
platoon, company battalion, and regimental com-
manders, and for staff officers and commanders in
higher echelon. The receiver may be mstalled and
operated in combat vehicles such as tanks, scout cars,
half-tracks and command cars, or any other author-
ized vehicle. Official nomenclature followed by (F)
is used to mdicate all models of the item of equip-
ment mcluded in this Technical Manual. Thus Radio
Receiver BU-003-{*%) represents BC-603-A, ~C,
-, =AM, ~CM, and -DM.

Rudic Receiver

Figure 2.

2. Performance Characteristics

Frequency range .. .... .. 200 to 279 me.
Number of preset channels . 10
Power supply ... ... ... 12+ or 24-volt ve-
hicular battery.

Control of channels _ .. local only.
Sensitivity
Intermediate frequency

{nominaly ... ... 205 me
Band width ... ... ... ... 80 ke
Power output, speaker .. .2 watts.
Power output, headset ... 0.2 watt,
Call signal ... ... ... lamp.
Noise suppression .. squelch.

Battery drain, 12-volt

supply nperes.
Battery drain, Z4-volt
supply 2 amperes.

3. Condensed Circuit Analysis

A block diagram of Radio Receiver BC-603-(
shown in fAgure 3. The receiver uses the superhetero-

high-frequer

dyne principle of operation. The Wy Cir-

include one stage of tuned radio-frequency

cuits
amplification (V1), and modulator {(V2), and o

oscillator {V3). The intermediate-

jer comprises two stages (V4 and

frequency amp

V33, the second of which (

V53 provides some himit-
ing action on strong signals. The limiter stage (V6)
not only functions as a limiter on moderate signals,
but it alse reduces amplitude modulation. The de-
tector, or discriminator {V7) is followed by two

500 for installation, operation, and other maintenance

e TH 11
on this eguipment.




=

stages of audio-frequency amplification ( V10 and
V8). An intermediate-irequency oscillator (V107)
permits checking the receiver tuning. A single dual-

VT No.

Funeotion

purpose vacuum tube (V10) functions as the first o
i . > N - . - Y &
audio stage (V10') and the intermediate-frequency V3

oscillator (V107). A second dual-purpose tube (V9)
provides delayed automatic volume control (VY')
and squelch (V9”), which suppresses noise by dis-
abling the receiver output when no signal 1s being

received. A fube

TUNING CONTROL

chart follows.

615
12567
125G7
........ 6AL7

6H6

T-112
VT-112

VI-94 ...

VT-209 ...

VT-209

V-112

CRAf

amplifier.
Modulator.

R-{ oscillator,
1-1

-i amphfier.
1-f amphiber.
Limiter.
Detector {dis-
criminator).

Second a-i
amplifier.
/o and squeich.

t w-f amplifies

oscillator.
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SECTION 1
DIFFERENCES BETWEEN MODELS

4. Operational Differences

There are no operational differences between the

various models of Radio Receiver BC-603-(%).

5. Design Differences

a. In some models of Radio Receiver BC-603~
{(*), resistors R94, R95, and R96, have been changed
in order to increase the sensitivity of the receiver
at the minimum-setting of the SENSITIVITY con-
trol and to insure that the SQUELCH control is
operative over the entire sensitivity range. See dia-
gram of squelch circuit, figure 35.

b. Some models of Radio Receiver BC-603-(*)
have a pivoted latch to hold down the PUSH TO
TUNE button when needed.

Caution: The latch must be disengaged and left
free when the push-button selector is used; other-

wise, the added iriction may prevent accurate re-
setting of the tuning .capacitor, and an abnormal
strain will be put on the mechanism when the se-
lector push button 1s pressed.

c. In Radio Receiver BC-603-DM the TUNE-
OFPERATE switch 1s a two-cirewit switch. This
switch when set to TUNE causes the receiver beat
oscillator to operate and open the circuits from trans-
mitter relay S103 to prevent disabling of the receiver
during tuning adjustment.

d. The TUNE-OPERATE switch D5 mounted
on the front panels of Radio Receivers BC-603-A,
~C, and ~D has been changed. It is (in modified
receivers onlv) a two-circuit tvpe switch {Cutler-
Hammer No. 8284) or equal. After this modification
is made on Radio Receivers BC-603-A, ~C, and -D,
they become Radio Receivers BC-603-AM, —-CM,
and DM,

R
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SECTION il

INITIAL REPAIR

PROCEDURES

6. General

Note.

Before making any repairs or

adiustments, all

authorized Modification Work Orders should be applied.

See EM 21-6 for list of applicable Mc

Oirders.

ation Work

A step-by-step procedure is presented in this and the

following sections for the repair and maintenance of
Radio Receiver BC-603—(*). The succeeding sec-
tions go into detail on shop procedures for align-

ment, trouble shooting, signal tracing, etc., and also

provide all the necessary charts, diagrams, and in-

formation. The initial repair procedure describes
the method of removal of tubes and other easily
removable parts; the cleaning, inspection, and test-

ing of the chassis assembly; the cleaning, inspecting,

testing, and lubrication of removed parts; and the

repair or replacement of parts found to be faulty.

The tool, test, and cleaning equipment required for
the repair of Radio Receiver BC-603—(*) are shown

i table 1.

Table 1.

Tool, test, and cleaning equipment

FT-384( ).

Switch

cription

Thes

hox for connecting various
iver circuit to facilitate

(See figs. 20,

parts of recs
alignment procedure,
21, and 22.)

impedance of 5,000

Input ohms or
more, O-to 60-volt range, as well as

lower rang

c el ne
85 sSudn as

output meter (fig

1-56-{*), or equivaler

ot

Resistance ranges up
{meg) ; voltage ranges
in several scales, alt
and direct ©

direct current

T_107-{*), or equiva-

f volt-ohmmeter 1-107-(*) is

¢

available, make voltage meas

with a voltmeter having
L,O00 o

o 300 volts direct

+
4

”
er 1o

o
o

having ranges up to 5 meg

Item

Description

Mounting
Fa237-(%).

Capacitor.

Connects Radio Receiver BC-603-(%)
to a hattery power supply and insures
pré;}@r interconnection of the units
when used in the complete radio sets.
See figures 18 and 19 for view, and
schematic diagram of Mounting
FT-237-(*).

(.006 {mif}y, 300
direct current with suitable clip con-
nectors,

1,000 ohms,
msulated chp connectors,

Unit of Test Ser 1-36-(%),
ient.

Connects  12- or Zd-volt battery 1o

microfarad volis

1% watt, egupped with

TeCeIver.

in the 2- 1«
200- to (

quencies av

in the

audic
lation shonld be 1530, 406, X
00 cycles per second. The sig-

1Loo0, 2,

rat
supplying th

directly, If
is not available,

1s liste

substitutes whi 1
of preference may be used:
Radio Rece
condition, or a

in good  cone
operating in the
from 200~ to 28

of supplying :

guency of Z.65

guency range irom Z0.0- to 2B0-
frequency
ke,

An amplitude-modulated {a-m) sig-

we and .capable of

division of at least

nal generator o

ing in the 2Z- to 3

in the 200- to 280-mc




7. Removal of Tubes

. Remove the dust cover as directed in para-

graph 8.

b. The space around a vacuum tube is often limi-
ted, {See figs. 5 and 1107 Therefore, use a tube
extractor or with the fingers rock the tube gently
while pulling up.

Note. Tmmediately upon removal, label each tube clearly

s that it can later be

replaced in the socket from which 1t
was taken.

8. Removal of Chassis Parts

The removal of the cover, dynamotor, fuses, and
\LL SIGNAL lamp s described below.

a. Co

downward, on a smooth surface. Turn the Dzus

'k RemovaL. Place the receiver, panel

fastener at the rear of the cover one-quarter revolu-
tion counterclockwise and then slide the cover off,
b x

mg bo

amotor Removar. Release the four mount-

ts 1 the corners of the dynamotor mounting
plate {fig. 8) and hit the dynamotor (fgs. 6 and 7)
irom the receiver.

¢. Fuse Removar, Two {uses, labeled FUSE and

SPARLE, are located within the panel guard, below

the speaker. (See figs. 1 and 7.) Remove the fuses

by inserting a screw driver in the slotted fuse hold-
ers and turning counterclockwise. The fuses can

easily be extracted from their holding sleeves,

Figure 4. Red

&
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(3} Clean and inspect plug PG1. {See figs. 2 and
11.) Make sure there is a slight play in the plug
mounting. Clean the pins carefully with dry-cleaning
solvent (SD) using the small camel's-hair brush. Use
2 small file to remove corrosion. Avoid scraping the
hakelite insulation. If the plug is damaged or the
pins are bent or broken, replace the plug as directed
in section VIIL

{4y Clean and inspect dvnamotor plug PG2 (fig.
10) in the same manner as in step (3 above, with

one exception: this plug (PG 2) must be tight and

TeqUITES 10 p%;{}' i the mounting.

’

{5) Shake or blow out amy duf:'i, loose dirt, sand,

or gravel from the interior of the receiver, and re-

n1omatier.

move hardened mud or any other fore

rag as this

Do not wipe pmt» on the cha
.11 corrosion ?\ i‘( und, clean as

crapings, or iﬂx.‘

parts that have been scraped clean. Replace parts

whaose operation has been a

fected by corrosion or

e that any sater that
before applying the

umi-tube sockets and their pin

with dry-cleaning

(77 Clean all accessible connections and ground-
cleaning solvent and a tooth
nection solder

ing screws with d
brush. In this visual and «
or tighten all loose or broken COHI}LC’L%

(8) Check

fasteners such as

rmechanical ins

and tighten all accessi
and bolts

CTEWS

tithe sockets are

ssed air or

fpnctioning to make sure the mechanism 18

+1

perating ti‘fzm and pz‘ﬂpm‘%v. If the push-button

repait or replace as directed

in section VIIL

Figure 7. Diynamofc

Iynamoior DM-36-0

}"’“‘525

wd
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i
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Figure 8. Dynamotor DM-34-(%) or
Dynamotor DM-36-(%)—location of wmownting bolis.

the wvaccum-tube sockets,
are thoroughly

(10} Make sure all
plugs, and other parts specified above
clean and no hard deposits remain. Then apply the

ed alr stream to remove any remaining dirt

compr
or particles of foreign matter.

{11} Inspect for broken parts and evidence of
ve heating and overloading, as indicated by

CHCCSST

burned resistors or melted wax.

=

Note. 11 any defects are apparent in step (11} above,
iocate compo i
to section TV,

in the event an

litions by reference

il

nts causing the above ¢

Replace faulty parts, referring to section V

v specialized technique is required.
Luericatine. The only par?’ requiring tubrica-
tion 13 the push-button assembly. Use oil,

preservative special.

Caution: Use a minimum quantity of lubricant.

{(P5)

ot

Jo niot get special preservative lubricating o1l

L
on the locking wedge or friction washers,

{13 To apply a light ilm of special preservative
{(PS) {to the 10 push-but
3, put 1 or 2 drops of the lubricant on cach
button, push in and then release.

{2y Appl e 2 drops
lgbricating o1l (PS) {to the

and bottom. {See fig. 14.)
{33 Coat the 10 push-huiton gear racks with a

light film of special preservative lubricating oil (PS).

tubricating ol ms) { figs.

of special 4

=
gear-rear shafts) top

&

FUSE

(N
| S
C OFF \ (\\}nc
& _J ] sPEaxtr VOLUME i |
PAR // )
S @E PUSH e 2
{//R\i}: Fm “1’
TO%\v\Ji}TUNE CHANNEL | S
S TUNING f”\g;
2
Me
TUNE
SENSITIVITY @E
Z /
N OPERATE ~
@ onmy soutiowi
;’“"\_‘

lubricating
el

U \ |
i
sl i
i i 1
ii@@j 5 5
i i
j % \} /,-\qzr )
TLi7132

Figure ¢ Radio Recet

i

son diggram-—front

{4y Lubricate the push-button

preservy ;:.vc fubri-

Place one drop of specal

(PS)

A

cating oil between gears and above

and below.

10. Cleaning, Inspecting, and Testing Re-
moved Parts

a. Vacvow Tuses

with care, and clean each wi th dry-cleaning solvent

(SD) using the small camel’s-hair brush. Remove

eign nm%ter from the pins and

(1} Cleaning. Handle tubes

remaining dirt and i«
bases of the tubes.
Caution: Tach good tube must eventually be re-

turned o the socket from which it was taken. Do

not interchange tubes.
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fon. Cheele the firmmess of each tithe
hanical and other

Make sure

and nspect fo

5. Discard defective tubes.
e specified.
-ach tube in the tube C‘r}edur

siruction Do not

Ho Efa,a short-circuit

b. Dy

AMOTOR. C.mn inspect, lubricate, and re-
i ith instruc-

ned in 7l

ynamotors, Section R—434.01 (th(e latter

T

Tnstruc-

Sig-

ad AR

-
oty
s
e
o
&
Is)
Cla
=
=
=

ourth and &f
Test d}*nar
Test

the dﬁ'nammor is found ¢

nal ( wotor fm“ proper
1-199 (or

lefective,

r shops}.

operation dynamotor
equivalent). If
- with a good one.

(1Y Cleaning. Clean two fuses
(5D, i

5 from contacts.

eaning solvent remoy

12

PARTS LIST SEGUENCE OF OPERATIONS
A | GEAR [STEP | GPERATION
5 IGEAR RACK T APPLY ONE DROP OF O
£ LOCKING WEDGE i IBETWEEN £ACH OF THE
D FRICTION WASHER TWENTY RACKS B GEARS

TLITI0A

sh-bution

(2) Inspecting. Make sure the
in their holders,
Check the

ttached to the

mechanical

held and are in

condition. number of fuses in the spare

receiver. There should be

fuse bag a
eight running spares, if any are missing, replenist

Yl

the supp‘; j:.

{3y Tes

Discard open or

good fuses

4 CALL SIGNAL Lawe (fig. 1). (1) Cleanin
Clean CALL SIGNAL lamp LM-63 and its pro-
tective jewel with dry-cleaning solvent {(SD3}.

G

(2) Inspecting. Check to see that the

held firmly in its socket. Make sure there are two
running spare lamps LA-63 in the :
(33 Testing. Test the lar

tely 70 volts.

1p. The striking vol

Discard the a
For exam ni

3 m*GXl na

it 1o bhe defec

: mnqd{' -ably from 70 Vu’ii’:e,
or if zhi* bulb is loose 1 . the lamp should be

irded. Discard the jewel if it is broken or other-

wise damaged.




SECTION IV
PRELIMINARY TROUBLE-SHOOTING PROCEDURES

11. General

The tests described in this section are preparatory to
detailed trouble location and to alignment of the
receiver. These tests locate possible sources of

which if not corrected would further dam-
Tests are outlined

iz‘i,;zzmc
¢ the receiver dm‘mg anmMmL

for the receiver power circuits and the dynamotor,

?2 Dynamotor Continuity Tests

tions in met hods of ii"‘lhl;cz(f‘li”ﬂ

widely var ;mg terminal to terminal interna

1S are zmmdmx
For this reason the customary

tests cannot be depended upon

tance measuremer FIOUs <é}mzm>iw~

of the same type.

ohmmeter continuity

htion of a dyna-
DAM-34-
3 with dynamotor Test Set I-199
n. I{ found

to ndicate the true operating conc

test the (:«;esz‘:i;im) of

motor. Therefore
Y or DM-36-(
{or equivalent) to determine its conditio

§(
/

WHITE-RED

defecti or replace 1t with a good dyna-

o figures 15 or 16 will aid when

Reference
repairs are required,

motor.

13. Receiver Input Resistance Tests

a. Check the resi
(See |

s ’if‘zaés' reading should indicate
an open circuit.

ground.

Check the resistance between the terminal

PG2

ree with the values

i
P
&
by

and ground.. These resistances

shown in the voltage :
\1\2,&“% e diagram, figure 24

¢. 1f the resistances found in the above tests differ
radically from the specified values, a fault, which

be located and el

must inated, exists in the power
wiring

(1) To locate the fault,
ciated wiring,

trace through the

starting with the pin at which an in-

WHITE ~ RED

N

WHITE ~BLUE

WHITE ~BLACK

WHITE ~YELLOW -~

WIRING SIDE ;
OF SOCKET wmftme

WHITE~RED

WHITE ~ BLUE

isae

WHITE~-RED

WHITE ~ BLAGK

MG70!

@1

LTO3 |

[ gerd

SEE NOTE

Figure 15, Dynaomotor

DYNAMOTOR DM—-34~{3#). WIRING DIAGRAM

DM 3 o

TLITIG7?

wiring diagram.

13




WHITE ~RZD e
WHITE-RED =
WHITE -BLUE 1801
WHITE ~BLACK |
————— - -3 '__'_‘T“”'—-—.'—-—'"\
WHITE-YELLOW -~ ! N% ~ N
8ol ; L | 3
] i
_% ST l—caos -. i !
% - WHITE -RED | \& ; |
i
' i { ;
&2 Y i ME80I §
5 = 2l L | 7 | |
pSgps of} ! (e} : :
% &4 6] =) ®ii i
e '
N HEIN i
wWRING SIDE 1P ] 31 w3 B |
OF SOGKET——t—n e :
J 801 | £ ;:%z j’
A ES AL /
S N RN DU
= N
sgE noved -

OYRAMOTOR DM~36- {3}, WIRING DIAGRAM

HOTE:

THESE WIRES SHOULD BE XEPT AS FAR A5 POSSIBLE

FROM ALl OTHER WIRES.

oted. Check both visually and elec-

- P : e . RIS |
circuits, open circuits, shorted

hen a faulty part is located, eliminate the

pla
part. If special instructions are needec

VITI.

ailure, and repair or replace the faulty

<
1 e P e
1 seg seclion

14. Replacement of Removed Parts
a. CALL SIGNATL Lawp. Insert the CALL SI1G-

NAL lamp in its socket and install its protective
jewel. (See fig. 9.)

b. Fuses.
and turn them into place with a screw driver. {See
fig. 1.3

Replace the fuses in their holder sleeves

¢, Vacuuw Tuses. Return the vacuum tubes to
their respective sockets. (See figs. 5 and 11.)

Caution: Tach good tube must be returned to the
socket from which it was taken. Do not interchange
tube

i

d. Dyxamotor. Replace the dynamotor, making

sure dynamotor jack J701 (or J801) mates proper
with dynamotor plug PG2 on the receiver chas 1s.

v

Tasten the dynamotor mounting bolts at the four
corners of the dynamotor mounting plate. (See fig.
8)

14

L1708

anotor 1M =36—{* joquir:

15. Operaiiona? Test

s

This test i3 intended to discover and localize an

major defects so that they can be eliminated before

continuing with the testing procedure.
{hig

b. Connect the receiver to the appropriate hatter:
using either mounting FT—-237-(*) fig. 17 and Cord
CD-786, or Adapter FT-384-(%). (See fig. 19.)

o, Throw the SPEAKER switch to ON.

;7 . .
d. Connect a voltmeter, having a-range of at

least O to volts and a sensitivity of at least
1,000 ohms per wolt, across capacitor 25, (Ser
figs. 10 and 244 or ¢.) Be sure to connect the posi-

tive side of the meter to the terminal to which the
wire with the red fracer is attached. Throw the
RECEIVER ON-—OFF switch to ON. Note that
the meter indication rises immediately to approxi-
mately 200 volts when the switch is turned on. If
it does not, turn the set off quickly and check ca-
pacitors C23 and C16 (fig. 10) for a possible short
circuit. Also check the voltage divider, the dyna-
motor and the associated equipment. A low reading
of the voltmeter may be indicative of a faulty dyna-

motor, or of a short circuit in the system. Locate, if

s
ible, the cause of any faulty condition by re-

DO

sistance check, visual inspection, etc., and make sure




Repair

that any such condition has been ehminated.
or substitute good parts {or any defective parts,

If the dynamotor fails to start or if the fuse
blows turn the RECEIVER ON-—OFF switch off.
ally the dynamotor

Inspect both visually and electric
and associated equipment as well as the fuse, plug
P(G2, the filament wiring, ete. Repair or substitute
good parts for all defective parts.

f. Assuming that the dvnamotor starts correctly
and that the voltage is satisfactory, inspect the inside
of the receiver while the dynamotor is running. See

that no sparks occur, that there are no shorted wi
and that no part s burning or smoldering. Turn the
fault if a trouble

set off immediately and repair the
condition is indicated.

After the dynamotor has been running for a
few minutes, feel the tubes cautiously to see if they
should be as hot as V8
{figs. 5 and 11} VT-107-A (JAN-
OVOOTY tube. No tube should remain cold. If a tube

are all warm. No other tube
which is a
remains cold after the others have warmed up, ex-
am%a e the wiring associated with the tube socket in
contacts, and test the

on, examine the socket

_Hmh‘??ii;g

associated circuits i

accordance with the procedure

outhned in this

paragraph. If there no wiring

trouble and the tube does not warm up, t

and substitute a

the tube,

good one in its place if it is de-

fective.
i Check the voliages at each terminal of V6

values should
wed for V6. Ap-

proximate agreement with those values indicates that

shown in figure 24. The 3
be reasonably close to

{limiter) as

those specif
normal voltages are being supplied 1o the tube.

16. Voltage and Resistance Check

After the set has been festetl in operation, check

the voltage and resistance at each point shown on the

voltage and resistance diagram. (See fig. 24.) The

values obtained should agree with the nnonmimz‘s

contained on the voltage and res

istance diagram. If
adings at any point differ radically from the
3
i

yecified ?mdmw localize the trouble by checking

the wiring and the individual part arting at the

trouble mayv be due to defec-

point in guestion. The
tive ‘ing, drops of solder, open or shorted re-

stors or capacitors, etc.

15
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SECTION V
ALIGNMENT PROCEDURE

. - o~
17. Ceneral

for

his section describes complete procedur

snal tracing.

not, however, V’“‘*i“

in the intermediate-ireque

e .
> i/} may re! \;fﬁzx(y 18 requred,

E'QC{?(].H’{(‘ TegarG Hess ¢

{215%3‘1'12i'}i!};ii{)? and - am-

= 1) in good condition

either an a~-m

Wh(le n
or when a

§ his method

generaltor as soon as pos
e 1) in good condition

generator

is method,

n a receiver

Wé’z%z the remaining circuits. Align-

radio-frequency os¢
method, Any a

checked against a signal gen-

possible,

St

signal tracing ﬂ’zz‘{mﬂ‘h aii siagf:s 3f the roceé rer

m signal generator is available, a re-
condition may be used as a

ils for all stages of the trouble

m signal generator nor a Figure 19, Adapter FT-384-{%)Tfront gnd bock views.
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Foshg
Iagure

T MALLORY
L #3ITIE
7 SELECTOR SwiTCH

the cover from LCU3
his coil 18 present as a sub-

ontrols as 10310 s The
I, the SENSITIV i'i \¢ ami
,,A . » . q“\

]

Fewae —0 UTPUT YOLT ) Prepare volt-ohmmeter T-107-(*) for use
CANNON PLUG METERITEST > . . ]
/ O SET -56-1% as follows: Connect the battery plug attached to the

Ble at the bot
BA-40 Set

1
U} i” and the R/

ADT knob for zero indi-
”%:%z‘&‘am to leave mehm»»

ENTEIS

Fagure 21, Adapt

apd waring

A

imately 5 mi u%c

meter to

19. Aligrment Using an

ohmmeter le
FT-384-

AriguueENTOF Discriv
ann I-F Oscioiator (i
{1y Remove the dust cov and dis-
juipment i
fmized ‘n connecting

{2y Make sure that a

primary voltage ra

) By removing

L)
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(6) Connect the high side of the signal generator

output through the 0.006-microfarad (mf) capacitor
1o the limiter control grid (terminal 6 of FL.3) and
connect the low side of the generator to the chassis,
{7y Adjust thc generator for an output of be-
tween 1.0 and 2 volts at 2.65 megacycles {mc).

(8) Plug Adapter FT-384-(*)

PGl of the receiver and connect it to the battery.

into receptacle
Turn the switch of the adapter to DISK (discrimi-
nator cutput voltage). '

(9% Turn the receiver to ON
sufficient time for the vacuum tubes to heat, adjust
?.ﬁﬁ? secondary tuning screw in filter FLA for zero
current in the voltmeter. The meter should reverse
polarity as S is varied to either side of the zero-cur-
rent point. The selector switch of voltohmmeter
1-107—(*) can be turned from —VOLTS to -+
VOLTS to note this effect. This is an accurate indi-
cation of frequency and can be used as a check dur-
ing the test. A check may be made from time to time
10 make sure that this meter still reads zero. If it
does not, the signal generator should be readjusted
1o restore the reading to zero.

(10) Throw the TUNE-OPERATE switch to
TUNE. Adjust the slug in tuning unit LCU4 to zero
beat Set the TUNE-OPERATE switch to OP-
ERATE.

{11y Tuarn the switch of

the adapter to ALIGN
and adjust the primary adjusting screw in FL4 for
maximum indication on the voltohmmeter.

{12) Restore the adapter switch to DISK and
trim the secondary screw setting for zero meter cur-
rent. Adjust the signal generator 50 kilocycles (ke)
ahove and 30 ke below 2.65 me. Make sure that the
readings of the voltohmmeter are approximately the
same, but of opposite polarity.

{13) Vary the signal generator frequency above
2.65 me until the test meter deflection is greatest.
Note the meter reading and the generator frequency.
The frequency should be between 2.725 and 2.745
G,

(14) Vary the signal generator frequency below
?‘6,, me until the test meter deflection is greatest.
Note the meter reading and generator frequency.
The meter reading should be within 0.75 volts of the
reading in step (13) above, and the frequency should
be between 2.5360 and 2.580 mc.

(13) Place the switch of the adapter at CATH,
with the signal generator set for 1.0-volt output at
265 me, and note the reading of the voltohmmeter
for later use in testing the intermediate-frequency

amplifier,

and, after allowing

b, ArioNm
Re

v or I-F Amrurpmer (g 44). (1)
ro and con-

fuce the signal generator output to ze

4 its shielded cord to the control grid of the
modiulator {terminal 4 of VZj.

Note. Fxposed unshielded
introduce unwanted pick-up and make
id be kept
preferably less than 2 inches, includi

(2) :"\d}'im?
2.65 mc. Make
frequency oscillator is in zero-beat with the signal
generator when the TUNE-OPERATE switch is set

CTUNTL. Then restore the switch to OPERATE.

{ 3) With the switch of the adapter at CATH,

increase the generator output sufficiently to cause a

wires are undesirable since

if not impossible. They s

the generator to a small output at
sure the output of the intermediate-

reading of 0.9 volts on the voltochmmeter. Adjust the
generator output from time to time during the fol-
lowing alignment to maintain a meter reading of
between 0.6 and 0.9 volt

(4) Connect the 1,000-ohm resistor hetween ter-
minals 3 and 4 of filter unit FL3 and adjust the
primary of FL3, designated P, for maximum volt-
meter indication.

(3) Connect the resistor between terminals 1 and
2 of FL.3 and tune the secondary of FL3, designated
S, for maxiumum voltmeter indication.

(6) R epea’z

units FL2 and plug FL1,

steps (4) and (5) above for filter

respectively. Upon com-
pletion of those adjustments, note the signal gen-
erator output required to obtain the same meter de-
ot be necessary

flection as in a{13) above. It should ne

to increase the szgnai generator output beyond 50
microvolts (mv) to obtain this reading.

(7) Vary the signal generator {requency ‘dimuqi
the 2.65
approximately symmetrical about the midirequency.

-mg¢ setting, and note that the selectivity is

(8) Adjust the generator frequency to 2.65 mc,
and the generator output as required for a meter
reading of 0.9 volt.

(9) Double the signal generator output voltage
{6 decibels (db) increase), and determine the fre-
quencies above and below 2.65 mc at wh hich 0.9 volt
is obtained. The band width between the two 6 db
down frequencies should not be less than 75 ke, and
the midband frequency should be within 5 ke of
2.65 me.

{10) Repeat steps (8) and (9) for 1,000-fold
voltage increase {60 db) of generator output The
band width between the two 60 db down frequencies
shall not exceed 350 ke
(11} Rem
of V3.

nove the strap between C25 and terminal

(%33
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¢ AviGNMENT oF R-F Osciiraror (LCU3 or
LOU3B)Y anp R-F AwrLirizr Circul (LCUL
anp LCU signal generator output
to zero and conne elded output cord with

1 E\“fhiu, the

short leads direc dy md (5 binding posts on

the receiver.

fx and G Check for con-
these two

dial to the stop at the

iizc reference line on the

dial should be in zmpmxzm;zw with the

tuning index. I the error is 15

£ n CINOTE, TEPAIr
the unit. This involves removing the front panel and
adjusting the glass with the hair line on it. It should
be done only if unavoidable.

ind the signal generator to

3) Adjust the dial 2 s
{%3 Loosen the cover plate (near (24) from
3, CL5, and C1.7. 11 the r-f oscillator tuned unit
is LLL\%, ioasm its cover plate; if, however,

the r-f
oscillator tuned unit 1s LCOU3ZB, then it should seldom
be necessary to adjust the unit during the alignment
procedure since 1LCU3B has been preset at the
factory.

Caution: The LCU3E unit is sealed against
absolutely
necessary. Should it hecome essential to make a slug
adjustment on the LCU3B, proceed as follows:

b IS4
as possible.

moisture. Do not remove the cap unle

(@) Find as dry a place

{b) Run the receiver about 1 hour with the dust
cover in place to warm the unit.

{) To remove the cap, heat the single point

7

cal of the cap with a seoldering iron while
exerting a turning action in the cap.

(dy Complete the alignment as quickly as possible.
Replace the cap and resolder in place.

{?‘3 If the cap was off for more than 5 minutes,
1 hour with the dust cover

run the receiver at les
in place and the cap off the unit.

(¢7) Remove the dust cover, replace the cap and
resolder,

{3y Turn the switch of Adapter FT-384-(*) to

{6) Place the TUNTL-OPERATE switch of the
chi‘ser at TUNE.

(7 Adjust trimmer C1.7 for zero beat in the
ot ié peaker. The {discriminator) voltmeter Sb{)’ id
vead zerc when the frequency is correct. This is an

additional check on the frequency of the intermedi-
ate~frequency oscillator,

~
f)
ot

20

nal generator and the rece
ljust the slug in LCU3 or

(10} When the oscillator is satisfactory at

endds of the band, check the 20-, 24- and Z

Zero beat should be obtained within one-hall

dial division 2t each of these {regnencies. I 1
these freguencies 1s not satistactory repeat step

) above using 27 mc and step ;‘83 a‘:y

LCU3 (or L ‘Lﬂ%i%} whe 21}<i§x%i;2 further
adjustments,

{11y Turn the switch of Adapter FT-384-(%) 1o
CATHODE and restore the TUNE-OPERATE
switch to OPERATE

(12) Increase the signal generator output suffi-

ciently to cause a meter reading of 0.9 volt. Adjust
1
i

the generator during the course of the following pro-
cedure to mamtain a reading of between 0.6 and 0.9
volt on the meter.

it is
mpessible 1o keep the meter deflection below 0.9 volt

Note. During the final alignment adjustments

redtc ng g - output. Under these conditions r

the fgmm‘ £ and a fr

13 ke (‘omw‘? §5%€ output meter of Test Set I-56-{%) 1o

juaency

supplement the test meter deflec-
tion by 1:¢§>\,<srwzz{1 the {)eiéfi)di meter deflection.

{13) With the signal generator at 28 me, tune the
receiver dial for zero beat at 28 me. Adjust, in turn,
trimmer capacitors 1.5, CL.3, dﬂd C1.1 for maxi-
mum test meter deflection.

4

(14} Adjust the generator and the receiver to
200 megacycles as in step (13) above.

{1% Adjust, in turn, the slugs in the LCUI and
shield cans for maximum deflection of the

(16} Readjust the trimmer capacitors at 28.0 me,
and the inductance trimmers at 200 me alternately

until no further improvement can be obtained.

20. Alignment Using an A-M Signal Generator
{%0‘ .}.}. y

When only an a-m signal generator is available for

xactly as given in para-
graph 19 for the f-m :ignai generator, except that
the procedure outlined in the note to para;

19012}

alignment, the procedure is e
the f-

cannot be carried out.

o




21. Ai;gnmenf Usmg a Good Receiver (23 Place all switghes at OFF in both sets,
(hig. 44) {3) Seeure the go
When a Radio Receiver BC-603-(*) is found to be position of Mounting

misaligned it can be put mto ficcz‘hla: condition t0 the trouble receiver by 1

1f another recerver, either hL—i’)OO {*) or one sup- or cpguia'a‘iczz‘[,

bw;mis. 18 avatlable.

U

nust be checked as soon

o Sily 4l re e .
rdance with the procedure de inutes to warm up.

_P ELIMINARY The following steps in

] iiwr ;1}%;;;1;;%@;1% - functionally for con- which <§<,>c>, ot hzm*c i‘m

venience in description and understanding, but re- b OALIGNMENT oF I-F Ozc
member that in most cases a dz:mge in the ;dignnmm pLirier. (1) Short-eircuit

. of any of the parts involy ceiver. Conmect termingl 5

of the other parts. The receiver undes iahf xu%i be (25, the side to which blue-

tracer wires are attached.

referred to as ihf: trouble receiver ar 1. ) )
Note. It may be necess

the covers from both receivers,

ABBUND SIDE COMNECTION OF SIGNAL
SENERATOR FOR LF. CIRCUIT ALIGNMENT
;

“iGH SIDE CONNECTION OF SiGNAL REMOVE COVER FOR
GENERATOR FOR LE CIRCUIT AUGNMENT TRIMMER ADJUSTMENT
|/ M
TRIMRERS
SO,
TN
citd O jRE 0SC
DYNAMOTOR 8
—
TN,
cis 0 ) M0
O GRID
—
P
{0 RE ame
ci3 i v
o PLATE
SR
I
i
. cus
e
N
7

CONNECT + 3iDE OF 1000/ VOLY
VYOLTMETER TO THIS POINT WHEN
VOLTMETER 1S USED &5 & TUMING
INDICATOR FOR EMERGENGY ALIGN~
MENT PROCEDURE.

L5 N
- ., PN s TLI7IN
LEFT SIDE ViEw OF RECEIVER, COVER REMOVED, SHOWING LOCATION GF
swre 22 Rudio Recetver BC—603-{*), location of aligmment and luming confrols.
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r-«n
[y

md 2 of FLL3

(2} Short-circuif terminals 1 a
good receiver with a short clip lead.

he

{3) Connect terminal 7 of FL4 in the good re-
cerver, through the capacitor which is in series with
the remaining wire of the twisted pair, to terminal 4
of tube VZ in the trouble receiver. The untwisted
part at the ends of the pair of wires should be as
short as possible, and the capacitor should be nearest
to the good receiver.

{4) Place the SPEAKER switch of the trouble
receiver at ON

(5) Clip a voltmeter across 1.1 of the trouble

recelver. Attach the minus side of the voltmeter to
the ground lug. (See fig. 22.) Use the 3-volt scale
of woltmeter listed in table L

(6) Tf the receiver is seriously misaligned, obtain
a rough adjustment by adjusting the shugs in FL3,
FLZ, and FLI, in that order, for maximum meter
reading.

Note. 1f no change in meter reading is observed when

the slugs of FL3 are adjusted, turn the good receiver off
1

and on, and note the deflection of the meter. 1§ this does
not cause any change in deflection, the trouble receiver may
be faulty and require service, I the deflection is too small
for satisfactory

reading, the connection at terminal 7 of

FL4 (in the good receiver) shonld he moved to terminal
2 of FL4 o obtain a larger reading for the preliminary
ustment it should be
returned to terminal 7 of FL4 which gives a signal strength
more appropriate for the subseguent tests,

adjustment. After the preliminary

Cantion: The lockwashers on the tuning slugs of
the tuned circuits may be damaged by turning the
slugs in too far. When any adjustment of these units
is made, make sure that the tuning slugs bind suffi-
ciently to insure permanency of setting. If tl wy feel
loose during adjustment, tighten the lockwashers by
turning them to the right with a small screw driver.

(7) Align LCU4 of the trouble receiver for zero
beat and turn the TUNE-OPERATE switch to
OPERATE.

(%) Clip a 1,000-ohm resistor across terminals 3
and 4 of FL3. Adjust the primary slug (P) for
maximum meter reading.

(9} Remove the 1,000-ohm resistor and clip it
of F1.3. Adjust the secon-
dary slug (S) for maximum meter reading.

{10) Repeat step (8) above for FIL.2.

across terminals 1 and 2

{11y Repeat step (9) ahove for FL2.
{10y above for FLI1

{13} Repeat step (11} above for FLI, and re-
move the 1.000-ohm resistor when the alignment is

{12y Repeat ste

Note. Check all adjustments, especially that of LOCU4

¢ ALIGNMENT 0F DISCrIMINATOR CIRCUIT
{(FL4). (1) Remove the meter and bridge it across
terminals 3 and 4 of L4 Pa-%&r ity of the meter
annot be specified as it will depend on the adjust-

ment.

(2) Align the secondary of FLA4 for zero reading.

i

Note that as the slug is varied in either directio
from the zero reading, the alignment meter should
move up scale for one direction and down scale for
the other.

{3) Remove the short from R4, and ground
terminal 1 of Fl.4.

{4y Place the 1,000-ohnt shunt between terminals
Jand 4 of FLI1

{5y Remove the meter and connect it hetween

terminals 2 and 3 of LCU3, the positive lead going
to termmnal 3. It may be necessary to use the 30-voli

-scale.

(6) Align the primary of FL4 for minimum
meter reading.

{73 Remove both the 1,000-ohm shunt and the
meter.

'

{8) Remove the short between C25 and terminal

5 of tube V3.

(9) Remove the lead from terminal 4 of tube V2
of the trouble receiver, and from terminal 7 of FL4
of the good receiver.

(10) Remove the short between terminal 1 of
FIL4 and ground.

d. ArtioNMENT or R-F OSCILLATOR, ASSUMING
InteERMEDIATE FREQUE 0 BE ExactLy 2.65 mc.

.

he r-f oscillator of the good receiver is used to pro-
vide an r-f signal for testing the trouble receiver.
The frequency of this r-f will be 2.65 mc above that
indicated on the dial of the good receiver.

{1) Bridge the meter across L1, with the negat
terminal connected to ground.

(2) Place a shortacross resistor R14.

{3) Place the TUNE-OPERATE switch of the
trouble receiver at TUNE, and place the TUNIE-
OPERATE switch of the good receiver at OP-
ERATE,

(4) Assuming the intermediate frequency to be
265y 25.35

2.65 mc, set the good receiver at {28.0—
mic, and the trouble receiver at 28.0 mc.

{3

Adjust radio-frequency oscillator-trimmer ca-

pacitor C1.7 of the trouble receiver to give zero beat
i the loudspeaker.
(6) Set the good receiver at 200 mec and the

trouble receiver at. (20.0 - 2.65)

22.65 megacycles.

i

,%
g




|

Adjust the slug in LCU3 for zero beat, or if LCU3B
is present, adjust only if unavoidable.

&

wo preceding steps until the

i
ator tracks at both ends of the

i
wu?m frequency oscill
band.

INTERMEDIATE

or R-F OsCiniaToRr.

mediate frequency of the good rec

les, a correction

v he necessary, in

receiver, and
recelver to act

he dial of the trouble receiver to 24 mec.

the dial of the g

Q

od receiver to give

zero-beat at ’xm‘:m\:;ma‘wiy Z‘i.‘ 5 mc. and note the
dial reading at which it occurs.

{3y Leaving the trouble receiver at 24 me, retune
the good receiver to obtain the {somewhat weaker)
beat note between 26 and 27 me. Note the dzzii

reading.

{4} By subtraction, determine the difference be-

tween the two dial readings obtained in steps (2)
and {3} above.
5y Divide this difference by two.

{6) The value obiained in this way is the actual
intermediate frequency.

(73 anmf the alignment procedure as outlined
in d{4) through {7)
M‘ﬂhm)r using this vale e in place of 2.65 mc.

above for the radio-frequency

{8) Make certain that the radio-frequency oscil-
lator tracks at hoth ends of the band.

(‘—?} Remove the short from terminals 1 and 2

fFL31 i the good receiver

(’{}) Rqﬂ&w he cover on the good receiver,

f. Apjusting LCUD axp LCUZ. (1) In the
trouble receiver, shunt a 1,000-ohm resistor hetween
terminals 1 and 2 of FL1. Connect the 3-volt meter
across L1, with the negative side on the ground lug.
Short R14.

(2} Connect terminals 3 and 4 of LCUI to
ground, using the shortest wires.

{3} Set %hg dial of the trouble receiver at 28 me.

{4) Tune the good receive
25.35 me to give a beat note in the loudspeaker.

{5y Align C1.1, C1.3, and C1.5 for maximum

reading on the meter.

at approximately

(6) Set the dial of the good receiver at 20 mc.
(7} Tune the trouble receiver at approximately
22.65 mc to give a beat note,

and

ry of LOCUZ and the

meler,

e
above until

s IO (‘ «Zklf
{9y above

dignment steps for

kground alone for max

of the dial (20 and

{’12, Ylemove the short circuit from R14. Also

remove the met and the short circuits from ter-

minals 3 and 4 of LCUL to ground.
(13) Replace all cover plates securely.

(14) Replace the dust cover.

22. Alignment Using a Good Transmitter
(fig. 44)

One or possibly two misaligned circuits in Radio
Rece
the remaining circuits of the receiver by using a
good transmitter, either BC-604—(*} or another
supplving the same frequencies. Alignment of the

er BC—603—(*) can be roughly aligned with

radio-frequency oscillator should not be attempted
by this method.

Note, The transmitter dynamotor should be operated only
when signal is needed.

a. ALic:

fENT or 1-F Oscrinaror. {13} Install
the transmitter and receiver in Mounting FT-237-
(*y. Place the receiver in the right-hand position.

{2} Find the reduced-voltage points as follows:

(@) Connect the voltmeter across the limiter
cathode choke with the minus (—) terminal of the
meter connected to gmund.

(by Turn the SPEAKER switch to OFF, the
TUNE-OPERATE switch to OPERATE, and
throw the SQUELCH switch to OFF.

(¢} With the transmitter operating on RE-
CEIVER TUNE, manually tune the receiver dial
for a maximum deflection of the voltmeter. Note
the voltmeter reading and the dial setting.

(d) Carefully adjust the tuning dial to each side
of the maximum voltmeter deflection until the volt-
meter indicates three-fourths of the maximum de-
flection. Note the two dial readings obtained. These
are the reduced-voltage peints.

23




between the two re-

plate for access

of this screw until a beat

v adjust for zerp beat, This
ings the tuning unit LCU4 into alignment
with the intermediate-frequency amplifier.
b Ariexment or I-F AMPLIFTER (FL1, FL2,
axp FL3). (1) Install the trans
"T237(*
ceiver inthe right-hand position.

mitter and the

receiver into Mounting § 3, with the re-

{27 Connect the voltmeter {3-volt seale) across
Iimiter cathode choke 1.1,

(3} Short-cireuit resistor R14.

(4 Cmmct a SO-micromicrofarad {mmf) ca-
or between terminals 1 and 2 of »;zzmng unit
itor reduces the iz’ipm’ to the in-

wency amplifier.
receiver ON-OFF switch to ON:
RATE switch to TUNE; the
switch  to ON;  the

OFEF; the volume control

to the extreme
Kexisasv the tuning dial by depressing one of

er 1o a channel near the
of its frequency range. Turn the frans-
! E\?;f HIVER TUNE-OP-
. FUNE.

time to Warm up,

{use the same set-

ting as on {hﬂ fransmi for zero beat with the

Note the maximum deflection of
is tuned z’:m’zfz?a the zero-
: should decrease as

£
1

zero heat. Restore

cr completing the ob-

the capacitor fm*n LCUZ and note

£ Vﬁsii?iii“? 1w voltmeter Qi‘lz(z?ﬂg

e capacitor in place should he not more than

three-four the reading with the capacitor re-

moved. 1 r leads are too long

\
the clips are not making contact, or the capacitor is
too small. In the latter event, trv a 75-mmf capacitor.
Adjustment of the SENSITIVITY control may

help to co eter reading.

{9} Replace the capacitor
(10) Detune the receiver by several channels (to

a point where no are being received) and

&

note the minimum voltmeter reading. {The voltmeter

24

is effective as a tuning indicator only if its deflection
15 kept between iw minimwm value and the three-
fourths reading (step (8) above).

fud

{11) Remove the cover p?’%
unit to be aligs i

the maximum voltmeter (iciiccuon.
il ‘ (}{}{; {!h i M*»M

nit being ad}a}siwi

or hetween ter-

a4 maxini EEES

g oolas

wnally

n the i

ove the resistor from terminals 3 and 4
't it between terminals

Alignment «

or LCUZ) is

the receiver in

et
::a

{2y Connect the veltmeter {3-vol

Iimiter cathode choke L1, as shown in

istor R14,

{3} Short-circuit

100-mmp capacitor between ter-

from tunin

Remove the cover plat
and LCU2Z2, and §
C1.5, and C1.7. (The cover plate «
€24

rom  irimmer capacit

Cl7 is

trimmer capacitor

(8Y After the receiver has warmed

o

adjust the receiver dial for zero beat with the trans-

?




4

mitter. {The receiver dial sho
to which the transmitter is set.) Adjust each of the
- capacitors (CL.1, C1.3, and C1.5) for maxi-
**%(iifm If the 100-mmi
Is 1 and 2 of FLI has not

uld read the TYQQU‘S;}CV

vd- meter capacitor

signal stwng h {(from the transmitter)

obtain a 230(3(3 range of meter deflec-

twon, a be obtained by con-

apacitor across ferminals 1 and 2 of
FL3 instead of FLI, When the
properly set, the voltmeter deflection

necting

either I

trimune

15 {ictmzcr’a from the zero-beat

{"} Remove the 100-mmf mpzufnr from termi-

nals E i1

and 2 of the filter unit acros
voltmeter zmdmﬁ ‘mﬁ’

three-fourths of

the mpaumr

shunted. The

bhe not more than

‘ the capacitor removed. If it 1s more,
the capacitor leads are too long, or the clips are not
contact,

r and trim the settings

’?Qg Rf‘g}ﬁau the capacito
£C11,CL3, a

{11) Operate t

of its frequency i

1 1.5, if necessary,

he transmitter near the 20-mce end
range and carefully a(%jm{ the re-
- The reading

ceiver to zero beat with the transmitt

iver dial rans-

of the re ould @Q*{rcs;a{md witia the
mitter {requency.

{12) Adjust the primary and secondary adjusting
tuning unit LCU2, and the single adjust®

LCUT,

SCTEWS 1

ing se for maximum deflection of the

voitmeter.

(13)

Readjust the transmitter and receiver to

frequency, and trim CL1, €13, and

V@i%sns%m‘ deflection.

“L

;1’00‘(@

steps E:} and {33}

until no further i ; rovement can be made.

frequenc

15y Restore the receiver to normal. Connect the
setting of
anterma ifrimmer capacitor by adjusting it again

receiver to the antenna, and check the

M
o
)
o

maximum noise in the loudspeaker
d. Ari
minator
follows:

A?ign a dis-
{FI14) in an emergency as

0¥ [DISCRIMINATOR.

filter unit

{1} Install the transmitter and receiver in the
mounting, with the receiver in the right-hand posi-
tion

{2y Connect the wvoltmeter (3-voit scale)
the hmiter cathode choke, 1.1,
{33y Short-cireuit resistor R14,

jamper wire.

shown in

using a short

{4y Connect the I100-mmf bhetween

terminals 1 and 2 of filter unmit FLZ

capacitor

{3) Remove the cover plate from filter FIL4.

{6y Turn the SPEAKER switch to ON, turn the
TUNE UW? ATE switch to TUNE, and tum
the SQUELCH switch to OFF. Turn the VOLUME

control to the extreme right.

transmitter for operation near

frequency range. Place the
VER TUNE condition.

and the receiver.

transmifter in the
Start the tr

ansmit

(8) After the receiver has warmed up, carefully

1€ receiver

turting dial for zero

the transmitter {requency. Observe that zero beat

occurs at maximum deflection of the imeter, and
note the maximum reading.

£y

{9y R

the new voltmeter

emove the capacitor {rom FL.2, and note

reading. The voltmeter reading

with the capacitor connected {o

exceed three-fourths of the reading with the capaci-
0T Temoy If 1t does, the capacitor leads are

too long, or the clips are not making good contact,

(10) Reconnect the capacitor to terminals 1 and

{11} Ground terminal 1 of FIL4 to the cha:

short jumper wire. Remove the voltmeter

from across L1 and f:f:amzw?; it iza:ﬂ@

3 and 7 of Alter F14 ( O-volt

SCa

Vs,,,zé,?.s?zs:ix:ff o

ley. Connect the terminal of the

filter.

termunal 3 of

{12y Check the zero-beat s

observing the veoltmeter. The meter

arity as

zero at zero bcm,

and reverse pol

gh the zero-beat point

the secondary by

”w secondary a(gmxmw screw for zero

reading.
Fl4

minals

{13} Remove the voltmeter fron

nect it {5~-vu§t S‘al(%‘ between ter

of tuning umt LCU2 {fmmf’ci the terminal of the

voltmeter to terminal 5 of 1.0

2. Remove the short
circuit from resistor R14.

t the primary screw in filter FL4 for

N

a4 minimuum dﬁﬁc tion of the voltmeter.

oltmeter {10-volt or 30-volt
Is 3 and 7 of

{’E ) Reconnect the v

-
5
scale) to termina

F14, and recheck

the adjustment of the secondary screw in FIL4 as

in step {13) above.

(16) Restore the receiver to normal.
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SECTION Vi
DETAILED TROUBLE-SHOOTING PROCEDURES

23. Signal Sources

Caution: conmecting a

signal source, turn the off each time to

avoud shock or equipment damage.

b, SurrLgmMeENTARY ME

An oulput meter
plugged mto one of the phone jacks, or an align-
ment meter bridged across L1, helps greatly in
judging the performance of the receiver.

(1) The output meter should be connected as
follows: Connect the plug and cord assembly of

Iss ;

Test Set I-56—(*) to the = and VM terminals of

the output meter. Adjust the meter for the 15-volt
scale, and msert the plug into one of the phone

jacks of the receiver.

{2y The alignment veltmeter is connected across
L &
Limiter cathode choke L1, with the minus (—) ter-

minal of the meter connected to ground.

24. Signal Tracing Using an F-M Signal Gen-
erator

a. Generarn. (1) At the beginning of the test,
turn all switches to OFF, and release all push
buttons.

Caution: Do not remove the shield can of a
tuned unit until the trouble has heen traced to that
particular unit, Do not push the wiring back and
forth during inspection, as this may damage it.

{2} Place a good dynamotor of the correct volt-
he-

age rating, for the battery available, in the set
fore the test.

(3) Except as otherwise noted, ground one side

W [ -1
of the signal generator and connect the other side
to the receiver being tested.

()

(4} Note the volume, and listen for serious dis-
tortion from the loudspeaker at the various points
m the signal tracing procedure. I possible, com-
pare with a good receiver.
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o,
-

b

o

iy
v

alignment of one or more stages of the

cause rediu

output. M
of the radio-frequency oscillator may, however,
prevent any output.

(73 In this outline, no signal or no beat note
means either no signal from the loudspeaker, 2 sig-
nal that is weaker than it should be, or a seriously
distorted signal.

(8) When trouble is localized in a given stage,
first test the tube (if such a test is indicated in the
procedure ), then the voltage, and finally the resis-
tance at the tube socket of that stage. For values

see volt

age and resistance diagram {(fig. 24) and
mdividual stage diagram (figs. 26 through 37).

(9) Trouble in a circuit or a stage may not show
m voltage and resistance measurements at the tube
socket. Himts included in this section are merely a
guide and should suggest other procedure, such as
voltage and resistance measurements on individual
parts.

(10) Remove only one tube at a time when test-
ing. Check the number of the tube, fest it, and re-
turn it to its proper socket before another tube is
removed.

(11) Tt frequently helps to connect (with a clip
fead) terminal 5 of tube V3 to the negative side
of capacitor CZ5 (to which blue tracer leads are
attached) when performing the audio- and inter-
mediate-frequency tests outlined in paragraph 195
and ¢. This stops the radic-frequency oscillator and
reduces interference, Be sure to remove this clip
lead before proceeding with the radio-frequency
tests.

(12} After the previous steps have been satis-
factorily completed isolate and clear anv trouble
located before proceeding with the next step.

{13) When all sources of trouble have heen

R




found, check the receiver to see that it satishes the

f

over-all test requirements. (See sec. V1)

b. Auvpio-rrEguenNcy Tests. See table 1 for

characteristics of the audio signal generator re-

quired.

(1) Secondary of T1 (speaker circuit). Throw
the SPEAKER switch to ON, and connect an audio
signal through a series capacitor to the blue-brown
tracer {fifth front
panel) on output transformer T1. Listen for noise
output in the speaker. Notice that it is not

terminal  counting  from  the
neces-
sary to remove the front panel in order to gam
access to the terminals of transformer T1. The
volume of noise will be very low. If no output 1s
heard, check the circuit elements such as SPEAKER
switch D3, the output transformer, the loudspeaker,
etc.

Noie. In replacing the front panel (if it has been re-
moved) be sure that the wires are all pushed down beside
potentiometers P1 and P2 and preferably tied in place.

(2y Secondary of T1 {phones circuit). Throw
the RADIO & INT-INT ONLY switch to RADIO
& INT, and connect the signal to the blue-green
tracer on output transformer TI
counting from the front panel}. Try the headset
in both PHONES jacks. Noise should be heard
when the headset is plugged into either jack. If no
signal is heard, remove the front panel and test

(third terminal

{(by resistance measurements if possible) such
items as resistors R2Z, R23, and R33, switch D2,
the jacks, and terminals 12, and 14 of PG3 and
3. Jacks and headsets may be at fault, or a per-
manent ground may exist on the receiver disabling
lead.

(3) Primary Circuit of T1. Place the audio signal
on the blue-yellow
ing from the front panel) on the output transiormer

i
tracer {second terminal count-

T1 and Isten for the signal from the speaker or
headset. If no signal is present, C33 may be shorted
or terminals 16 and 17 of plug PG3 may not be
making good contact.

(4) Terminad 5 of Tube V& (grid of second
audio amplifier). Turn the receiver on. Put the sig-
nal on terminal 5 of tube V& Listen for output m
the speaker. If there is no output, test the tube and
the voltages at the socket terminals, (See fig. 25.)
C21, R19, or RI8 may be faulty. Check continuity
to terminals 3, 6, and 10 of PG3 or J3.

(5) Terminal 2 of Tube VI0 (plate of first audio
amplifiery. Introduce the signal at terminal 2 of V10
and listen for a signal from the loudspseaker. If
there is no signal, RI8, C10, or C21 may bhe at

fault, Check terminals 3. 6, and 10 of PH3 or 13
for continuity.

{(6) Termmal 1 of Tube 1710 {grid of first audio
amplifier}. Put the signal on terminal 1 of tube V10,
Reduce the signal mnput. If there 1s no signal from
the loudspeaker, test the tube. Circuit elements such
as C11, C12, C13, €26, or R10 may be faulty. Note
that when the SQUELCH switch is at OFF it
should connect ground to R12 (the side away irom
the tube).

(7% Terminal 5 of Tube V10 {plaie of I-F oscil-
laior). Place the signal on terminal 5 of tube V10
Throw the TUNE-OPERATIE switch to OPER-
ATE. If there is no signal from the loudspeaker,
R6, C10, or D5 may be faulty.

(8) Junction of Capacitor C11 and Resistor R10.
Put the signal at the junction of C11 and R10. If
the signal is not heard from the speaker, R10, or
C11 may be faulty.

(DY Termina 4 of Tube V7 (output of discrim-
inator). Place the signal across the outpuf resistance
(R81 in series with RR83} of the discriminator
{terminal 4 of V7). If there is no signal in the
loudspeaker, check circuit elements such as V7, C81,
82, R81, R82, R83, or R&4

¢. INTERMEDIATE-FREQUENCY Trsts. For refer-
ence to intermediate-frequency test signal sources,
see table [

(1Y Terminal 7 of Tube V6 (plate of lumiter).
With
through a series capacitor to the plate of the hmiter
{terminal 8 of V&), place the SQUELCH switch
at OFTF, the TUNE-OPERATE switch at TUNE,
and listen for a beat note from the loudspeaker.

the intermediate-frequency signal applied

If this beat note is not heard, note the setting and
then vary the slug adjustment in LCU4 to obtain
a beat note. Tf the beat note cannot be obtained,
uch circuit elements as C10, LCU4, FL4, or D3
may be faulty. Retune the slug in LCU4 for a beat
note with the intermediate-irequency source after

o

the trouble has been cleared.

(2) Terminal 4 of Tube V6 {grid of Hmiter).
Put the signal on terminal 4 of tube V6. If there
is no beat note from the speaker, with the TUNE-
OPERATE switch at TUNE, test tube V6 and
other Voltage and
measurements at the tube socket terminals {fig. 25)

circuit  elements. resistance
may be useful.

(3) Terminal § of Tube V5 (plate of second
[-F amplifiery. With the signal on terminal 8 of
tube V5 repeat the procedure given for the preced-
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myg stage. If there is no signal, FLL3 mav be mis-
aligned or faulty. If the alignment is not at fault,
csi such elements as V3, i\i% Cl4, Cl15, or C7.

the alignment has been altered, realign FL3 after

bt
pery

the trouble has been corrected.

(4Y Terminal 4 of Tube V5 {(grid of second I-F
amplifier ). Place the signal on terminal 4 of Tube

V5. Repeat the procedure which was given for the
limiter stage. If the test of the tube is satisfactory,
there may be trouble in circuit elements such as
L7, C7, or R&.

y Terminal 8 of Tube V4 (plate of first I-F
ifiery. Feed the sgf al to terminal 8 of V4

11 no beat note is obtained from the speaker, test

the tube. FL7 may be zms;mgnﬁd or faulty.

(6) Terminal 4 of Tube V4 (grid of first I-F
amplifiery. Introduce a signal on terminal 4 of tube

V/. I no beat note is obtained and the tube is

satisfactory, the trouble mav be in FL7, C6, or

ociated Cn‘cuit elernents.
(7} Tr}‘;zif'xzai & of Tube 172 (plate of wmodu-
tory. With the signal on terminal 8 of tabe V2,
hszen for a %;eat note {rom the loudspeaker. If none
s obtained, test the tube and make \fokﬁgc and re-
sistance measurements {fig. 2537 ; FILL1 may he nus-
aligned or faulty. Check the associated circuit ele-

ments.

(8 Terminal 4 of Tube V2 (grid of modulator).
Place the signal on terminal 4 of tube V2. I a
beat note is not obtained, test the tube. The trouble
may be in LCUZ. Check for a short circuit of
CL5 or CL6.
9y Terminal 4 of Tube
th the imwrmcdéa{e—fz‘cqm‘ncv signal still on the
f inal 4 of tube V23,
ies combination

(discriminator fest).

grid of the modulator (tern

the

measure the voltage across
of R81 and R83 (between terminals 4 and 8 of
tube V7, or between terminals 3 and 7 of FL4).
Turn off the mtermediate-frequency oscillator by
setting the TUNE-OPERATE switch at OPER-
ATE. Align the secondary of F1L4 to oblain a zero

reading on the voltmeter. the alignment is varied
either way from this point, the reading of the volt-
meter should change polarity. In order to test the
primary of L4, conpect the meter between ter-
minals 3 and 8 of FL4. Adjust the primary slug of
FL4 for maximum reading on the voltmeter. This
went but merely a check on the align-
ment capability of this circuit. Leave the circuit in

is not an alignn

approximate alignment after clearing any. trouble
that may have been present in FL4 or associated
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If a signal generator having a

output at 2.65 me is used, the signal generator may

to the grid of the limiter (terminal 4

sy

be apph

&

of tube V6 rather than to terminal 4 of tube V2,

the procedure in this test is otherwsie the same.

d. Rapio-rFry

Tesrs. For reference 1o

radio spurces see table .

ol 4 /3; Tube V2 {(grid of modulator).
ney signal through a C;maf,éioz'

¢ alator {terminal 4 of tube
V2. Set the TUNE-OPE \f"\’i} vitch .
dim of the tro 1%)3(: receiver to

] iy
he grid of i%w m(zd Iz

to ‘
1T
the radio~-frequency
ble

either the source of radio

approxumately frequency of

3
3

source and tune for a beat note. 11 1t is impos

to obtain a beat note

frequency is not providing voltaze on the grid of
. i = > &

tube VZ or the radio-frequency oscillator of the
trouble receiver is not um*ummw In the latter case
check V3, 1.CUZ, R4, RS, 1

'3 ed cir-
cuit elements. C1.7 and CL8 may be shorted. Make

resistanice and voltage measurements at t

socket termi (See fig. 25y In order to isolate
the trouble in the oscillator stage, put the radic
irequency signal on thc st mw»or grid of the

{ . If the characteristic

modulator {terminal 3 o

no-signal rushing noise is hmz‘t‘z from the loud-

1

ker with the test signal, but 15 not heard when

the test signal i1 absent, then the oscillator stz

faulty. However, i the oscillator stage is operating
im( is not properly aligned, the rushing noise may
be present, but a weak beat note may appear more
than one channel away from the proper setting. A

iy

realignment of the oscillator is indicated.

Caution: Any attempt to vary the adjustment
ol the slug in LCU3 or LCU3B will result in a

change in the tracking of the oscillator stage.

stage will probably then require careful alignment.
This procedure is described in paragraph 19¢. No

adjustment of LCU3, (or LCU3B) and C1.7 should

be attempted until the method is fully understood.

(23 Terminal § of Tube V1 (plate of R-F ampli-
fiery. Place the signal on terminal 8 of tube V1.
f no beat note is heard in the speaker, test tube V1.
It may be that LCU2, CL.3, or €14 are shorted.

Take wvoliage and resistance measurements.

(3) Terminal 4 of Tube V1 {grid of R-F ampli-
fier). Place the signal on terminal 4 of tube V1 and
listen for the beat note. If no beat note can be

obtained and the tube is not at fault, check LCUIL,
Ci 1, and C1.2 for short circuits. LCUZ2 mavy be nas-

!
!
i
:
§
%



signal on the A

{antenna ) LCU1

misaligned or faulty. Test the antenna con-
LCUIL

(3) Sguclch circuit and

Turn the SQUELCH switch to C

{4y Antenna post.” Put the
post. If there is no beat note,
may be

wections 1o
sensttivity control. {(a)
and adjust the

SENSITIVITY control for maximum sen%%éivéiv
{(full right rotation). The CALL SIGNAL lamp
should licht when the If it doﬁ*g
not go out when the signal is tuned out, turn the
SEN Sf FIVITY control to the left to reduce the
The noise from the loud-
should cease whenever the CALL SIGNAI

lamp is extinguished. When the signal is tuned in

signal is tuned in.

until 1t does.

xp(*akm‘

again, the lamp should light.

(%) Reduce the signal, as instructed above, just
short of the frequency where the CALL SIGNAL
lamp would go out. Turn the SENSITIVITY con-

trol to the left, and the lamp should go out.

(c) If operation of the squelch circuit and sensi-
tivity control is not normal, test V9. Circuit ele-
ments such as R13, R16, R17, C17. CI8, C20.2,
12, R2Z1, R24, R25, R26, R27, R28, RZ9, R3l
R93, or R96 may be faulty.

(6) Twmng. When 2ll troubles
moved, the tuning for all channels should be checked.
I oan LCU or an FL unit has been repaired or
replaced, or if its adjustment has been changed,
realigned. 1f several units have

have been re-

that unit should be
been changed, or there is any question of alignment,
eiver should be realigned.

the whole rec

e Smort Cuts (fig. 44).
cedure may be simplified by determining
trouble is in the audio-,

tracing pro-
at the out-

Signal

set, whether the inter-

mediate-, or radio-frequency circuits. This may be
determined in the following order:

(1) Audio-freqiiency circuits. Put an audio-fre-
quency signal on the output of the discriminator
{terminal 4 of V7). If the output from the speaker
18 mussing or weak, the trouble is probably located
in the audio-frequency circuit.

Cauntion: An inexperienced repairman may fail
to recognize a loss of amplification in the set in
these tests. Be sure to make a comparison with a
good receiver

{2y Intermediate-frequency circuits. Put an in-
termediate-frequency signal on the grid of the
modualator {termmal 4 of V2). When the TUNE-
OPERATE switch is at TUNE, a beat note should
be heard. If step (1) above gave a beat note hut

none 1s heard now, the trouble is probably in the
v part of the circuit.

Place »

A (antenna) post.

mtermediate-frequenc
(3) Radio-freq

quency ﬁlgiiai on the

radio-fre-
Tune the

PHCY CIFCUIES.

Throw

veceiver to the frequency of the test signal.
the SOQUELCH swiich
cuits should operate satis
SITIVITY control near its minimum or extreme
SQUELCH

e should be heard from the speaker.

to ON. The Q(;ueich cir-
o

Pes

wtorily with the SEN-

left g‘n'wlﬁ'iofl Throw the switch to
OFF;

The tuning dial setting
with the test sional frecuency. Test the soueleh and
with the test signal frequency. Test the squelch and

a beat note
should agree approximately

sensitivity control operation as described in d{(5)

ahove.

25. Signal Tracing Using a Good Receiver
If no f-m signal generator is available, a second
receiver may be used for signal tracing. Keep it in
dition at all fimes
The audio-,

good operating con to use as a

source of test signals. intermediate-,
and radio-frequency signals may be obtained from
aporopriate points i the good receiver, as follows:
Avpio-FregueNcy.
may be obtained from one of the PHONES jacks of
the good receiver. The VOLUME control of this
adjusted to give a satisfactory leve

Audio-frequency  signa

receiver may be
the audio st

of no-signal noise for use in testing ges

of the trouble receiver. If the signal strength is too
great, the audio stages of the trouble receiver may
be overloaded, thereby giving deceptive results. Con-
nect the #ip of a plug to a capacitor of 0.001-mf
or greater capacitance. Insert the plug ino one of
the PHONES jacks to v
source. Connect the f‘h&&t s of the two recelvers
together to complete the circuit. Throw the RADIO
& INT-INT ONLY swmc%a to RADIO & INT.
b, Iwrervmepiate FrEQUENCY. With the TUNE-
OPERATE TUNE, intermediate fre-
quencies can be obtained from the good receiver at
of FL4

terminal 2 of FL4; use the former

obtain an andio-frequenc

switch at

terminal 7 A somewhat higher output is

available at

{lower level) point for all cases except where the

circuits are badly misaligned. In 2all cases make the
connection through a capacitor (preferably 0.001-mf
or larger) located close to the source of test tone.
If vou have no capacitor, twist t
for about 18 inches, making sure that

metallic connection between the

two insulated wires

there 1s no
wires. These two
wires (at the far end) form the two ends of the
lead which carries the test frequencies. In order to
prevent unwanted pick-up combine this lead (in a

twisted pair) with the ground wire which forms
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the circuit return. Mark each wire so it may be
identified. Equip each wire of the pair with clips,
and run it directly from the signal source to the
point of use, preferably under the bottom of the
good receiver (if it is at the left side). Leave the
untwisted part as short as possible. This twisted
pair for pick-up and test frequency will then con-
sist of

(1) An insulated wire about 3 feet long used
for connecting the chassis of the trouble receiver
to the chassis of the source.

{2) Another insulated wire about 4 feet long
cut in the middle, and with the 2 ends connected
through a capacitor, or wrapped together for about
18 inches where they overlap.

¢. Rapio Fregurncy., The radio frequency may
be obtained from the good receiver at the suppressor

grid of the modulator (terminal 3 of V2). For
most alignment purposes, the stray pick-up between
two receivers placed about 2 feet apart is sufficient.
For signal-tracing,-more pick-up may be necessary.
In this event, connection may be made by using a
capacitor or two wires twisted together as described
in b above. This frequency will be about 2.65 mc
above the frequency indicated by the dial. There-
fore, tune the receiver being tested to a frequency
which is approximately 2.63 mc above that to which
the good receiver is tuned.

26. Signal Tracing Using a Good Transmitter

A transmitter in good condition may be used as
a source of signals in the audio- or radio-frequency
stages of a trouble receiver, if neither an f-m sig-
nal generator nor a good receiver is available.

2. Auvpio Freouency. If the transmitter is in a
mounting, an audio-frequency tone can be obtained

from terminal 1 of terminal strip TS5401. This
terminal is visible in the case of the mounting when

30

the door in the mounting at the left receiver posi-
tion 1s opened.

Caution: Use a 0001 to 1.0 mf capacitor in
series with the lead, as one side of the audio source
s grounded.

1f the receiver is placed in Mounting FT-237-
with the transmitter, throw the RADIO & IN
INT ONLY switch to INT ONLY. Turn the
trapsoyitter on. Audio frequencies will be availabl
i

T

e
i the operator presses the microphone button of
the transmitter and whistles or hums into the micro-

phone. A throat microphone may be used.

b InTERMEDIATE FREQU
2.65 mc is available inn the transmitter, no
method of signal tracing in the ntermediate-fre-
quency section is available with the transmitter.

¢. Rapio Freguency. In general, no direct con-
nection between transmitter and receiver 15 necessary

for picking up test radio frequencies for alignment

work. In signal tracing, where direct connection
may be needed, use a shielded wire, with one end
connected to the antenna terminal of the receiver,
and the other hung near the transmitter. Connect
a capacitor in series with this wire fo prevent acci-
dental short circuits,

27. Signal Tracing Using an A-M Signal Gen-
erator

Since signal tracing as outlined here requires the
use of a frequency-modulated signal, an a-m signal
generator 18 not suitable. The signal may be traced
through the set to the discriminator circuit by the
use of oscilloscopes, ete., but no provision is made
here for the use of such instruments. If the a-m
signal generator has an independent audio eutput it
may be used for signal tracing in the audio stages in
the same fashion as the audio output of the fom
signal generator.
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VIEW OF TERMINAL e o o s i e

™ - [PUTRE— SI0E OF PEE v 5 | i -
1 FIGURE NUMBER 2,000 s o Wi OPFER | d,) agif o - 2X
aREn 035} opEn bs e o 7 I B AN ANG - AN
VTMM. !GSSGRD%% s ! e ); 3
h & ALAT 1
i 24 b Zas uE bk i }
2 244 Z4e . | OPER
3 244 24e 3 | oPEw
PG 244 2 i GRER
(=] 24b E4¢ I8
J3 244 24x SR 70,000 §: —
VA TorER BVl ]
NOTESS VOLTAGE MEASUREMENTS } 26,6007 1
\ oPEw o .
I ALL YOLTAGES SHOULD BE MEASURED BETWEEN THE DESIGNATED TERMINAL AND THE RECEWER CHASSS, PR -2 _.L.A(’\C:/i
- 2, ALL SWITCMES EXCEPY THE TUNE-OFERATE ANDTHE ON-DFF SHOULD BE 1N THE DOWNWARD POSITION. M EAis
3. VOLTAGES GIVEN ARE AVERAGE READINGS. & RECEIVER WHIDH IS OPERATING SATISFACTORILY NEED NOT
BE SERVICED JUST BECAUSE CERTAIN. READINGS [RFFER FROM THOSE GIVEN AS DIFFERENGES IN

IANUFAGTURED EQUIPMENT CAUSE VARIATIONS IN.VOLTABES,

4. FIGURES GIVEM ARE DASED ON 12 OR'F4 YOLTS FROM THE GATTERY, FOR'GTHER BaTTERY VOiTscss
THE READINGS GIVEN SHOULD BE ADJUSTED M PROPORTICN,

5, ACCURAGY REQUIRES THAT ON MEASUSEMENTS WiTH & METER OF 1000 OHMS PER VOLT, THE FULL-SOMLE
READIMG OF THE METES MUST BE RIGHER THAN THE EXPECTED YOLTAGE,

6, YACUUM TUBE VOLTMETER MEASUREMENTS ARE SASED ON A VOLT-OHBBETER 1107 OR EQUIVALENT,

T. 4 MEANS NOT YO EXCEED 0.5 VOLTS ON METER OF 1000 OHMS PER WOLT,

8. FILAMENT YOLTAGES ARE SHOWN AS TWO VOLTAGES SEPARATED BY THE WORD OB, THE FIRST READING

IS FOR A 12-VOLT BATTERY; THE SECUND READING IS FOR A 24-¥0LT BATTERY,

RESISTANCE MEASUREMENTS

NOTES?
L, ALL RESISTANCE VALUES SHOWN ARE WEASURED BETWEEN THE RECEIVER GHASSIS AND DESICHATED 4
- e i o o TERMINAL POINT,
2. A VARIATION OF % 20% FROM THE INDICATED VALUES SHOULD HOT BE REGARDED AS AN INDICATION OF A ¥
DEFECTIVE RECEWER, O~ AN
3. CERTAIN DISCREPANGIES MAY BE OBSERVED BETWEEN THE GCMEMATIC DRAWING CONTAINED IN THESE EY
INSTRUGTIONS AND THE SIRCUIT LABEL APPEARING ON THE RECEIVER, THESE DISCREPANGIES ARE BUE 10 HOZOT N
CHANGES MADE 1M MANUFACTURE . IN SUCH CASES THE CIRCUIT LABEL APPUIES, HATURALLY, SUCH o, H
DISCREPANGIES MAY AFFECT THE RESISTANCE VALUES INDICATED, 5 fo TR an
2 n 4. THE DYNAMOTOR MUST BE REMOVED BEFORE MAKING ANY RESISTANCE MEASUREMENTS, —~ @ }
H 5. PLACE ALL SWITCHES IN THE “OFF " OF DOWNWARD POSITION: EXCEPT THE TUME-OPERATE AMD THE RAGIO oy Ly 5 \ K > 4 :
={ ] BND INT: iMT, ONLY (OR OUTPUT-TO PHONES } SWITCH WHICH: SHOULD POINT UP, 6;——138 G \; ﬁ: e s | )
61 = S, TURN THE VOLUME AND SENSITIVITY GONTROLS TO THEIR MAXIMUM CLOGKWISE ROTATION, prly :}53/ b ‘/ g ot SPARE FUSE § ;
i ! 7. TO GHECK THE VOLUME CONTROL CONNEGT THE OHMMETER TEST LEAD TO TERMINAL & OF J3, WITH THE 5700 — — -
| VOLUME CONTROL AT MAXiMUM THE MEASURED RESISTANCE . SHOULD BE APPROX, 100,000 OHMS AND SvoRey 9% A
31 | SHOULD DEGREASE TO 50 OMMS AS THE VOLUME CONTROL IS'TURNED TO.ITS EXTREME COUNTERGLOGK: T F 5.060 21,600 } 5 ov
- B B ] WISE POSITION, a0V Jov msy | pred
; 8. 1O CHEGK THE SENSITIVITY CONTROL MEASURE THE RESISTANCE FROM THE TERMINAL OF C25 TO WHIGH %0500 10,000 20060 : | -2y
THE BLUE LEADS ARE ATTAGHED, THE RESISTANCE AT THIS POINT SHOULD VARY SETWEEN 50 AND 250 =T 1465060 b
OHMS AS THE SENSITIVITY CONTROL 1§ ROTATED, WHEN THIS CHECK 15 MADE THE SQUELCH SWITCH - -
3 MUST BE IN THE “ON" POSITION . ALL GTHER GHEGKS ARE MADE WiTH THIS SWITGH GFF.
. g0 : ay . o gl
TLi7iEs (3 Voltage ond resistance diagram wusing vacuwm-tube voltmeter, area 1.

() Key plan and legend for voltage and resistance diagram. Figure 24, Radio Receiver BC-603—(%).
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SECTION Vii
FINAL TESTING

28. Over-all Test Requirements
After the procedures of section V have been com-
pleted, the following tests must be performed.

a. Curcx or Crreurr AuioNmesT. (1) Remove
the receiver dust cover and connect the receiver 1o
an appropriate power source.

(2) Turn the SPEAKER switch to ON, the
TUNE-OPERATE switch to TUNE, and the
SQUELCH switch to ON. Turn the SENSI-
TIVITY and VOLUMIE controls to the extreme
right. Turn the receiver ON.

{3) Set the signal generator at 24 mc. Connect
the signal generator to posts A and G of the re-
ceiver. Manually tune the receiver to zero beat.
Make sure that the CALIL SIGNAL lamp lights
Read the setting of the receiver dial.

(4) Carefully adjust the tuning dial to each side
of the zero-beat setting until the CALIL SIGNAL
lamp goes out. Note the two dial readings at the
points where the lamp goes out. The lamp should
remain lighted over approximately three channel
divisions, and the zero-beat setting should be close
to the center of this range.

(3) Set the SENSITIVITY control at the ex-
treme left (minimum sensitivity), and carefully ad-
just the tuning dial to each side of the zero-beat
setting. The lamp should remain lighted over ap-
proximately two channel divisions, and the zero-beat
setting should be at the center of the tuning range.

(6) Repeat steps (3) through (5) above, setting
the signal generator at 28 me.

(7) Repeat steps (3) through (5) above, setting
the signal generator at 20 mec.

{8) Tf the zero-heat setting in step (5) above is
not centered, the receiver requires realignment.

b, CueEck oF Sexsirivity anxp Stasivrry. (1)
Set the f-m signal generator at 28 mc and adjust
the receiver to zero beat at 28 mc. Connect the signal
generator to posts A and G of the receiver. Then
reduce the signal generator output to zero.

{2) Switch the SQUELCH control to ON and
adjust the SENSITIVITY control so that the
CALIL SIGNAL lamp is barely extinguished.

(3) Increase the generator output sufficiently to
lluminate the CALL SIGNAL lamp. A signal of
1.0 pv or less should be sufficient.

(4) Repeat steps (2) and (3) above at 20 me.

(3) Set the signal generator to give a 3-pv out-
put at 28 me. It should be possible to extinguish the
CALL SIGNAL lamp by turning the SENSITIV-
ITY control to the left. Repeat this test at 20 mc.

(6) Throw the TUNE-OPERATE switch to
TUNE and adjust the tuning dial for a low-pitched
beat note.

(7) Vary the signal-generator output from about
1.0 to 1000 microvolts. The pitch of the beat note
should remain within aundibility over the entire
range of signal voltage.

¢. Curscx or Ovrrur Power. (1) Adjust the
signal-generator frequency to 20 megacycles and
1.0-microvolt output.

(2} With the SPEAKTER switch at ON, and the
TUNE-OPERATE switch at TUNE, set the
RADIO & INT—INT ONLY switch at RADIO
& INT. Set the SQUELCH switch to ON. Turn
the SENSITIVITY and VOLUME controls to the

extreme right.

{3) Tune to zero beat with the signal generator
and turn the TUNE-OPERATE switch to OP-
ERATE. Turn the SPEAKER switch to OFF.

(4) Modulate the signal generator with 400
cycles, with a frequency deviation of 15 kilocycles,
and read the output meter. The meter should read
over 18 volts.

d. Noise Test. With the signal-generator output
at 1.0 microvelt, remove the modulation from the
signal. The output meter should read not more
than one-fifth of the reading obtained in c(4) above.

e. Curecx or Liviter Action. (1} With condi-
tions as in paragraph 2lc, increase the signal gen-

32
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e
e

erator ouiput to 10pv and observe

the output meter.

{2) Increase the signal generator output to 100,
1,000, and 10,000 pv successively. The voltmeter
reading should %a}' within =5 volts of the reading
obtamned in step (1) above.

7. LUME Q)\"i roL. Remodulate the signal with
400 cycles, with a frequency deviation of 15 ke
Apply a 1.0-pv output to the receiver. Gradually
rotate the VOLUME control to the left. The read-

ing of the output meter should decrease progres-

sively to less than 1.0 volt. After restoring the vol-
ume to maximum, turn the SPEAKER switch 1o
ON. The output meter reading should remain an-
proximately constant. Observe the tone from the
loudspeaker as a check on its operation. A very weak
response or a bad rattle indicates that the speaker
cone has been damaged.

29. Moistureproofing, Fungiproofing, and Re-
finishing

2. See TH SIG 13 for general information con-

e

¢ -z}fzng ny)g\{ epro

g and fungiproofing

b. Specific instructions for z‘nz‘;zsuzz‘é:;iﬁ‘{,n;img and

40

fungiproofing of Radio Ruww BC-603-(*) are

contained i TM 11-600, incl suppler
>

wnt and

changes

¢. I1 the receiver case has been scarred or chipped,

F000 sand-

a small brush.

remove any rough spots with #00 or

paper and apply paint to s
I the case s sufficiently scarred and scratched to
warrant complete refinishing, remove the receiver

chassis from the case, and remove all dirt and rust

with kerosene. when neces

sary. Spray the cmire
case with the proper paint authorized by existing
regulations.

30. Operational Check

The m

tureproofing, fungiproofing, and refinish-

ng procedures of tion VI may cause the align-

f

ment of the receiver to change and may also affect

ormance characteristics. To determine whether

§)
the recerver is oper

retest it to make

ting properly,

sure it conforms with all the 1 irements of sec-

tion V1. Should the réceiver not conform with these

requirements, it will

realign it to

counterace w1on n




SECTION Vili

INDIVIDUAL STAGE AND CIRCUIT REPAIR DATA

31. General

data for the

FERD A

section presents information
!

i of mds for the lo-

e {uning
control.
C1 Trimming.

R-

ing and com-

£

plate tun-

ation.

i

R-7 plate

taned,

Conpling;
modulator
grid tuned

coupling.

C38L 0 3DH510-13 {apaciter, 3 Modulator
600 v de, part of L grid tuning
and con
£33 Lo 3DAG-T . Capacitor, 0.0086mmi, 300
v de, part of LOUL
L S5 ADPAL-I0 . Capacitor, 0.0006-mf, 300 ]

Iy de
0od-ohm

. i Resistor, 1,00
L part of LOL
Capacitor, 0.0004

¥ de, part of LLUZ,

Radio Rece
BC-603-(*); each stage schematic s preceded by

~ach s of

are presented for

o
ge

a parts list, which includes circuit designation, stock

number, name, value, and function for each parl,

N

385
30,000
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Ref i Signal Corps Name of part
symbol | stock No. and description

rt of FL1.

of FIL1.
of FIi.

acitor, (.006mmf, 30

part of FLI1.

42

capacitor, 62-
of push-but-

4

TO Pin
Va4

4 1-mmf,

O06-mmf, 300

16 MME MAX,

[/

G00.0hm

R3
"z

@ et A\ AN

0.25 meg-£ 1079,

250,000

O it
&

CE5- [ FMMF

£ 535

3000

i :
= :
£
< w
S = |
k-

e O 2
2 N
e o |
&
!
d

b 5

=S
Kadio Recetver

TLITI50

miodulator,

femalic
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34. Parts List for R-f Oscillator Stage, V3 (fig.27)

Ref

Name of part

POQIMME:

symbol and description
141 ... Coil, part of LCU3. .. ... :
lator tfuning O W &y
and feedback. oFEN 4n
............. Yariable air capacitor, 62 Tuning 105 3 o
mmf, part of push-but- control, ﬂ,‘@} on
ton tuner assembly, oY {3 0 ov
(o5 T 20PN R Trimy capacito OPEN \;;3:} @,/ on
mmf, part of 145 V — oV
s 25,000 G
mbly.
€41 ... 3DRTe0 L. L. < o1, 700-mmi, Beati B
+ de, part.ef LCU3 lator ser
padder, RF bt aan
-~ oy e 4 a4z
C42 ... 3039200 200+ 10-mmf, | Temperature w > 8 - A
L3 3 \/\\z
art of EC Z ve
part ob it o JAN- 645 30,000
4 R43
,,,,, 307100104, 1W0G-mmi, G2 y
part of 1O g 30,000
3 z
Cdd ... 2 30 #1 ,
y, g
., part of LCU3. lator plate / Vs
el &
coupling. ﬂx Ts
..... 3DO020-1 ... 3 -—;/
S aF— o2
i3
=g
43 e
3
. <
Ry L. AZAS3LL L.
lator grid
leak i
RY ... 3765008 E =S8
pd >
lator plate =
filter.
..... IDGIGO-1DA . L 1ammf, Oscillator
de, partef LC moduiator
coupling.
.. 9. 1-meg; 5109, | Modulator
t of LLCU3. SUPPressor
grid leak:
5. ..., 2DAS-1D L. acitor, 0.00 306
v de. iator plate =
filter.
REZ v unes -8 stor, Bxe”, 30,000-chm, | Temperature
a compensa- picillator; V3~schewatic diagram.
tion for

wr, fxed, 35,0000k, | Beat ngeii-
+18%, 1-watf, lator grid
blocking.

gure 27 —Radio Receroer BCS6I35 (%) radio-Tre

|
i

T MMES MAXS




35. Parts List for

Ref
nbol

3DO0I0-5 ...

Ces .

..... 3726643 ...

£61 ... 3DYI00-19A,

¢ | 3DAG-10 ...

R ... 376630-8 ...

. IDASID L.

..... 3DA1-2Z ...

RE3 ... 374529 ...
P2 CRZTZ9S ...

3DAID0-30 .

3DAS0 L.

RIZ ..... [3Zas20 L.
!

Cag

J-obhm
iz

20,808-0hm
169.

itor, D.006-mf 300w
de, part of FL2,
istor, 1,000-0hm +1
part of FL2
citor

part of FL2.

Capacitor, 0.5-mf, 600 ¥

de.

Capacitor, 0.008-mf, 300

v de.
or 19,.000-0hm

COMPLnsAos

for C63.

terming

cond i-f
grid
coupling.

| Second i-f

First i1

I-f a-v-c filter.

A-vc Blter,

|

CEA-10 [MMF

i

CB3-50 MMF
CHE10 [MMF

D006 MF

RT

Pz
Io

AV \"/”};-4
200 T

5

ol

T
OEMF

Gta

V—

QODEME

P
19 «
LAV

frequency amf

TLI7486

or BU~003-(%), first intermediate-
ther Vid—schemaiic diagram.




36. Parts List for Second I-f Amplifier Stage,
V5 (fig.29)

wii:!i)i f zgi {I:\?:I;p i a‘\da ?;25;;?:; | Function
. , : - 120 oV or pav
74 ... 3D9010-8 .. | Capacitor, 10  Fimmf | Temperature
500 v de, part of FL3. compensator
for C7
£73 ... 3DU050-13 .. Capacitor, 30-mimf, o, | decond i:f plate
500 v de part of FL3. fixed tuning.
172 . 2C4403A/C9. | Coil, part of FL3 20000, Second i-f
plate tuned ZND IF AMP
coupling. 5 ;
[0V T 204403A/C0. | Coll, part of FL3I . ... Limite; grid o PINE JANTIZSGT. g% %
tune fo "y
coupling. o2 §§~~—§l§§
MMMMM 3DY05H-13 .. paciter, 50-mmi, Limiter grid fg‘: ;T/ 4
00 v de, part of FL3 fixed tuning. HES
_____ 374540 ..., | Resistor 30,000-phm, iter input ]
#1069, part of FL3) iiter termi- f & .
nation. ‘ :__g
C75 ... PR tor, 10 immi, | Temperature 24 g i 8 0—“‘"“8
500 v de part of FL3: compensator B g S22 °
for C76. COCsW § =
1oL IDUIO0-13 ., 5%, | Limiter input i -
part of FL.Z filter. 5
R7: ..., .. 256,000 0hm, miter grid To PN 2 \/"?V
, part of "FE3! teak. FLz 70,0006
,,,,,, 3DAG-10 ... | Capaciter, 0.006-mi 300 % | Second i-f 36,500
de. sereen
RE ... 3Z66TO-1 ... L s
10 P2 S TATA
. 300'v | Sepcond i-f 50 2,300 |
plate filter 1
Rig ..., “o.hm | Second i
part FLE plate . Pt R 51
izl 3DAL2Z ... Cap 0.001-mf; Limiter grid o T JUNGTION.
‘ de, part of FL3: 3 OF R28 & R29
,,,,, P . 10,000 sl m, | Limiter grid TLEi7487
filter. ;
L S .. Voltage Figare:29.. " Ruadio Recetver: BCG03-{%)  second inter:
dividing sediate-froguency amplifier Vi—schemutic diaoram.
Ras Uil 3EE250-6 ... V.
W N
B2 0 3768307 . Voltage di-
yigder .

45




37. Parts List for Limiter Stage, V6 (fig. 30)

Signal Corps
stock No.

RR3 .....

IDAG-ID L.

R
2

e

Rit ...

Cag
de.

+ev . i Resistor

.+ Capacitor, 0.1.mf
00 v de

Resi

{apacitor,

=

pact

stor,
art of T

, S-mneg.
art of Fld:

.. i Capacitor, 0.006-mf, 300 v

e, part of Fl.4

348,

508

508

. 500 v 4

e

parzr of Fl.4,

000-0hm,

Function

Limiter plate
fixed tuning.
Temperature

L.imiter plate

tuned
coupling.
etector i

alf of dlope
cireuit

secondary

'ii)[ﬁf, cmperature

secondary.
Detector lead.

Dietector lead.

cath-

Limiter
ode choke,

pifer

sereen flter,

Limiter

bypass,
Detector cath-

ode bias.
Detector cath-

ode bi

B

Dietector ca

ode flter.
Sguelching
voltage

vide
Voltage -
network,
ge divid-
ing network.
rge div
ing network.
ltage divid-
ng network,
Voltage divid-

ing network.

-ohm,

~ohm 1V

46
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38. Parts List for Detector (Discriminator)
Stage, V7 (fig. 31)

8L a0, 2CRIG3A/CH0

| .
nal Corps | Name of part Fanoii
stock Mo, and descriptien nnchion
8RN 3D8010-5 .. | Capacitor, 10 Sitammi, | Temperature

,,,,, DA

SR DARIE0-27 L

IOAESID L.

300 v de.

Capacitor, 2

308 v de

Coil, part of Flaoi 00

Capaeitor, 34-mmf;
300 vode.

scifor, 3
v dey

Cag
5

70,00050hm;
part of “FLd,

70,0 09wk
part of Fl4

part of
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39. Parts List for First Audio-amplifier Stage,  °° “
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40. Parts List for Second Audic-amplifier
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41. Parts List for
{

Delayed A-V-C Circuit V9'
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42. Parts List for Squelch Circuit, V9" (fig. 35)

Ref Signal Corps Name of part .
symbol stock No. anid description Function
1 KA 5 GZA5340 o Resistor, fomieg, o109 | Sgueléh
: Himing.
RiG 374331 .. Resistor, ladeg 1004, Squelch
timing:

Rizooio L aZasen
o RZEZ00597 0
Byt oot aZandd ol

3DAL-48 0

Co202 . DA

DAL 48

ks
by
@

L AZe250-6 00
i

SZo1200 iy
RAF Ut 32025056 000

3LAZR0=6

R3L ... GZese8 1 L
R2tT AZE6I07 0.
Roswioly SZAA14 Ui
RO6 izasan
Cie .. 3DBasne
Poo a7
24 aZeons 1n
€7 IDAIE 48
P PCA03A ST

Resdstor, 0:2%mer, =109,

2.0000hm

Resistor, l-mieg) 1090

Capacitor, 300 %

de.

G010t

Capacitor, bmf. 200 ¥
gt

Capacitor, B.01mE 300 %
de;

Resistor, 2.5 00-0hm,
T2 -ohmy
2500 vahinyy
205050 him
3000 ahny
G B el
30, 000 cohmy;
S0 00 e

Resistor, 305,000 0hm,

Capacitor,. Zoanf, 600 v de.
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He
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Capacitor, 0.0m 3000

|
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load:
First audio
cathode bigs:
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Gltern:
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timing:
Voltage divids
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Voltage divids

ing netwark
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ing netw
¥oltage hyids
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g networks
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WVaoltage dic
vider shunt
Yeltage
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Anltage
divider:
Plate “zupply
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Saneleh
control:
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165,000 5n
o | MEG 2,000
bt &
25000079 . @ RiY &
ol ¢

‘ov @ 250,000
#50,000 JO.0lME SaveceH
15V = 2] JaN-eSLTeT
€700

D4

ON  OFF

TO PN B 36,000
FLG
cis
;zw
B T
oFF  Yo¥
0 PN B+
FLa&

gire '35,

TL4a33

schematic diagram.

G20.2

:E.omr

Fodio Receiver BC-603- (%) squelch 1797

Ssimmminieia i




43. Parts List for

(fig. 36)

I-f Oscillator Stage, V10"

Ref Signal Corps Name of part . R
symbol stock No, and description Funetion
191 ..... 2044034/C14 H, par: of LCU4..... i-f oscillator

induciance,
Ro ..., 224550 ... .. ssistor, O0l-meg, £10%, 1§ oscillator
part of LCU4. grid lesk.
R%3 . ADOI60-19A. | Capaciter, 075 0.23- If oscillator
mmi, 500 v de. fxed tuning.
Cio ..., 3D8975 ...  Capacitor, 0.75  +0.25.] I oscillator
mmi, 500 v de. coupling.
Re ..., 3245350 .u...; Resistor, O.1-meg, +10%. | -4 oscillator
coupling.
C26 ..., 3DG00 ... | Capacitor, D.0005-mf 300 | I-f oscillator
¥ de. coupling,
ROZ ... 374549 ..... Resistor, 40,00 0-0bm, I oscillator
+10%, part of LCU4, plate load.
R93 ..., 324349 .....  Resistor, 40,000-0hm, | I-f oscillator
(£10%, part of LCU4, plate load.
<92 ..., 32370 ..., Capacitor, 30 = Zaumi, | 1-f oscillator
580 v de, part of LCUA4. plate shunt.
94 ... 3D9050-13 .. | Capaciter, 50-mmi, 359,  I.f oscillator
500 v de, part of LCUA4, plate
coupling.
953 SEEN IDEGR0-13 .. | Capeciter, 50-mmf, =59, | I.f oscillator
308 v de, part of LCU4, plate shuni.
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SECTION IX
SUPPLEMENTARY DATA

44. Parts Identification

The followimg illustrations are provided 1o aid in

identfving and servicing the various component  =CM, and ~DM.

Figure 37,

Radio’ Recerver BC=603=(%), functional diagram of vacumwn-tube  heater

eircuits.

parts of Radio Receivers }7%'C¥;603~£\, - D -AM,

TLIB240
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PARTS LIST
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