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DESTRUCTION NOTICE
WHY  To prevent the enemy from using or salvaging this equipment for his benefi.

WHEN  When ordered by your commander, or when you are in immediate danger of
capture.

HOW 1. Smash—  Use sledges, axes, handaxes, pick axes, hammers, crowbars,
heavy tools, ctc.

2 Cu—  Useaxes, hand-axes, machete, etc.
5 Bum—  Use gasoling, kerosens, oil, fame-throwers, inceadiary gre-
nades, ec.
4. Explosives— Use firearms, grenades, TNT, etc,
5. Disposal— Buy i sli trenches, foxholes, other holes. Theow in streams.
Scatter
6. Use anything immediately available for destruction of i equipment.
WHAT 1. Smash ol mee,plugs aing conrol, b, apcions, s
cors, sockets, insulators, mictophones, headsets, and relays.
2. Cu— Cords, wifing, and cables.
3. Bend and/or
Bresk—  Antenna sections, pancls, mouning, and nameplate
4 Bum—  Circuit label, technical manual and all papers, cords, wiring,
cable, dynamotors, capacitors, resistors, and nameplate.
5. Bury and/or

Scatter—  Any or all of the sbove pieces after breaking.

DESTROY EVERYTHING

SAFETY NOTICE

THIS EQUIPMENT USES DANGEROUSLY HIGH VOLTAGES. IT CAN KICK
LIKE A MULE AND IS A DARN SIGHT MORE DANGEROUS. DON'T CHANGE
'VACUUM TUBES OR WORK IN THE EQUIPMENT WITH THE DYNAMOTOR
RUNNING, EXCEPT AS SPECIFICALLY DIRECTED IN THIS MANUAL. BE
CAREFUL, DON'T TAKE CHANCES.

SPECIAL NOTICE

Ceran schemtic aod wiing disgrams in b murual nclude modifations during

» discussd 1o Parsgraph 43, Not all e changes are ncuded

igs. 2 through 38, Any dsrepancis beewer hese ewo

are exﬁ e appropriate heading in Paragcaph 43. In case
S dilcuplnus‘ Fatlow e rircut Isbel om the equipment.

e iunmonzl privi

Vit
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MAST BASE MP-37

CABINET CH-7a-A

Fig. 1. Radio Set SCR-608-A: Front View of Cabir

RADIO SET
SCR-608-A

MOUNTING  Fr-284-(¥)

t CH-74-A with Associated Components
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SECTION 1. DESCRIPTION

1. Purpose. Radio Scts SCR-603.A and ¢ Radio Transmitter BC-G31-A.

SCRG28-A provide frequency-modulated radio (1) Nowinal power ourpar 20 warss

telephone communication for anti-airccaft and
antivtank warning and contol nets, for base sta-
tions at batalion command posts for fire control
and fire direction ners, and for intra-battalion
commusication. ‘Ihe radio sets may be installed
and operated in combatvehicles such ascommand
cass, half-tracks, or any other authorized vehicle.

The sets are designed (o operate within a
tempetature range of minus 40 degrees w0 plus
130 degrees Fahrenheit around the ser. Don't
operate this equipment for long periods of time
in enclosed spaces where the temperacure may
sise oo high. Wacch this.

2. Performance Characteristics.
a.System,

(1) Frequency mnge.

270 389 sl
(2) Channel spacing.__

0 kilocyeles

120

el numbers— 270 10 389 inclusive

() ) Sbaat peeset chanacls
Gommsison ige

l?) Power supply.

50 15 miles
T2 or 24-volt vehiculus

battery (scc Nore)
Note: Radio Sers SCR-608-A and SCR-628- are
equipped with dynamorors for operation from a
12-volt battery. If authorized, they may be op-
ecated from a 24-volt battery by substitution of
the proper dynamotor. This s explained fully in
Paragraph 10c. Be sure you don’t operate your
st from a bartery of thé wrong volrage. You'll
burn ou tubes, dynamoror, and capacitors.

b. Radio Receiver BC-683-A.
Seasitivi

) -1 microvolt
(2) Taermedie Fraqoency 2. 6 meguerds
(3) Bund width _ 0 kilo

4} Power outpu, speaker..
) Powec ouuc, headst
(67 Call signal
(7) Noisc suppeession
{8) Batcery drain, 12-volt supply
(9) By duiny 24 vole sopply
Note uadec Paragraph 24

NOTE: Throughout rlm manual an aseriske within
parentheses (%) indicates the applicable issue lecer
of interchangeable componeats of the equipment.

Z) Nominal fzequency
= 40 kilocycles
100 to
277 loeley
(4] Ercquency muldplication ..
(3 Burcery drain, 12-volt suppy . 20 ampeces
2] ey dri, 24ovele sy~ 12 amperes
{see Note under Pamgraph 24.)

deviation
(3) Crystl frequency rage

3. General Features.

4. Arrangement and Weight of Major Com-
poments. The general construction and arrange-
mene of Radio Sets SCR-608-A and SCR-628-A
are shown in Figs. 1 and 2. Over-all component
and assembly dimensions ace shown in Fig. 3.
“The radio sers consist of these combinations of
major units:

(1) Radio Set SCR-GO8-A.
2 Rudio Receivers BC.G83-A with

12-volt Dynamotor DM-34-(*) 70 s
1 Radio Transmicer BC.634A with
12-volt Dynamotor DM 67 Ibs.
1 Mounting FT-237-(*) with cm
-278-A for connection ©
power Supply . 44lbs
Toul wug«x ST
(2) Radio Set SCR628-A.
1 Radio Receiver BC.G83-A with
12-volt Dynamoror DM-34-(*)._35 Ibs.
1 Radio Transmirter BC-G84-A with
12-volt Dynamotor DM-35-(*)..67 lbs.
1 Mounting FI-237-(*) with Cord
€0-278-A for connection to
powe supply 441bs.
Toral weght...._._ 1615

b. Components of Radio Sets SCR-608-A
and SCR-628-A. For a lisc of components, refer
to Table I.

¢, Vacuum Tube Complement. Radio Re-
ceiver BC-683-A und Radio Transmitter BC-
684-A include, and are issued with, a compleee



MAST SECTION M8-83

MAST BASE MP-37

MAST BASE BRACKET MP-52

CABINET CH-74-A

RADIO SET
SCR-628-A

MOUNTING FT-284-(%)

Fig. 2. Radio Set SCR-628-A: Front View of Cabinet CH.74-A with Associated Components
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Table I List of Componeats and Ocher Ttems Required
Aicle

“Adapter Kit MCA7; indludes:
. 1 Adapeer plate; 15 in. x 35 in. x 13 in.
1 Reinforced plate; 16in. x 1} in. x 7 in.
Necessary hardware
1 Antenna A-83-(*) (Phantom)
2 Battety Bracket BA-27 [for Remote Control Unit RM-29-(*)]; 1 in Usc, 1 Running Spare
1 ‘Box BX-40 [for 30 crystal Holders FT-241-(*); includes 30 Holders FT-241-(%)
. Bracket (cxtension for Mounting FT-285)

. Bracker (Cabinet CH-74-A)

. Cabinee CH-74-A

1 Case CS:76-(*) [for Remote Control Unic RM-29-(*)]

1 Chest CH.96 [for Microphone T-17, Headset HS-30-(%),

Box BX-0, spare tubes, technical manuals, etc.]

2 Clamp MC-423 (for Mast Section MS-51); 1 in Use, 1 Running Spare
2 Clamp MC-424 (for Mast Section MS-52); 1in Use, 1 Running Spare
2 Cord CD-307-A [65-in. long, for Headses HS-30-(*) J; 1 in Use, 1 Running Spare
. Connector and Bondnut; Appleron Electric Co. No. 61004 and BL-50 respectively
Conneccor and Bondnut; Appleton Electric Co. No, 61007 and BL-50 respectively
2 Cord CD-604 [for Headsce HS-30-(*); 1 in Use, 1 Running Spare
1 Cord CD-689 (for Mast Basc MP-48-A)
. Cable WC362
. Cord CD-318-A (for Microphone T-45)
* Cordage CO-212
* Cordage CO-218 [for connecting slip ting to
Interphone Control Box BC-606-(*) in tutret.]
1 Cover BG-96 (for radio set)
1 Cover BG-108 (for Mast Base MP-48-A)
2 Dyaamotor DM-34.(*) [for Radio Receiver BC-683-(*); 12 volts;
includes the following Running Spare in DAG auached 1 dyramotor:
4PBRUSH (LY.) INCLUDES SPRINGS
DRUSH (1.Y.) INCLUDES SPRINGS
1 Dynamoror DM-35-(*) [for Radio Transmitter BC-684-(*) ); 12 volts;
includes the following Running Spare in 5AG attached to dynamotor:
4BRUSH (L.V.) INCLUDES SPRING
4BRUSH (RLV.) INCLUDES SPRING
1 Frarme FM-43 [for Cabines CH-74-A of Mounting FT-237-(%)]
1 Hardware Ki: Miscellancous itemns
z Headsee HS-30-(*); 1 in Use, L Ruaning Spare.

(When Headset HS-30-(*) is not available, Headset HS-18 or HS-23 may be issued.)

. Tsulator IN-101

» Tnsulator IN-104

Insulstor IN-121 (14-in. long for insulating antenna wice through metsl pariicion.)

Tarerphone Control Box BC-606-(*); includes attached hardware as follows: screws,
washers, clamps, clips, and hooks
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Table L. List of Components and Other Items Required—Continued

Quaniy Avsite
7 ‘Mast Base MP-48-A
* ‘Mast Base Brackee MP-52 (Cabinct CH-74-A)
* Mast Base Bracker MP-54
* Mast Section MS-51
2 Mast Section MS-32; 1 in Use, 1 Runniag Spate
2 Mast Section MS-53; 1 in Use, 1 Ruaning Spare
* Microphone 117 (hand-type)
* Microphone T-45 (lip-type) P
(When Microphone T or .45 s e asailable, Microphons
5

Microphone Covee M-367; 2 in Us, 1 Ruoning Spare
1 Mounting FT-237-(¥); includes:
Cord CO-278 (for power)

1 sct dust covers for receptacles

Al necessary mouncing bolts, muts, and lock washers.
Maunting I'T-284 (for Cabinee CH.74-A)
* Mounting FT-285 (for Cabioce CH.7

seraps, and bracker.
B Mounting FT-326
2 Radio Recivr BC-683-(+; nclakes:
FU-24; 1 in Use, 9 Raniny Space

u;m,, TM-65: 1 in Use, 2 Running Spare
2 Tube JAN-GHG (V1-90); 1 in Use, 1 Running Spare
2 Tube JAN-6]3 (VT-94)’ 1 in Usc, 1 Running Spare
2'Tube JAN-GVGGT/G (VT-107-A); 1 in Usc, | Runnin

4 Tube JAN-6AC7/1852 (V1112): 3in Use, 1 Running Space

3 Tube JAN-125G] (VT-209); 2 n Use, 1 Running Spare
3 Tube JaN-GSL7GT (VI229); 2 o Use, 1 Running Spare
L Radio Transmitcer BC-684-(#); includes:

30 may be isned )

A); includes: mounting bolts, nuts, screws,

120 Coysal Holder F1-241-(#) with Crysal (10 n Sockers, 0 i Draser Comparamen,

30 in Box BX.
10 Fuse FU-64; 1 in Use, 9 Runing Spare
3 Lasmp LM-38; 1 ia Use, 2 Running Spare
11 Tube JAN-1619 (VI-164): 7 in Usc, 4 Ruaniag Spare
2 Tube JAN-1621 (VT-163); 1 i Use, 1 Ruaning Spare
Remote Control Unic RM-29-(*)
Roll BG-36-A (for antenna mase scctions)

Wite W-125

The aseriss within ey (03 i thr s 30 indicnd sz
interchumgesble it hose mase .< i+ e s e

st o the <ol s dicrs thut the e is socd
it sothoried, Sepending upon o o i s e

Technical Manual TM 11-620 for Radtio Sers SCR-603-(%) and SCR 628-(%)
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DESCRIPTION

PAR. 3

set of vacuum tubes in place. The tube comple-
menc of cach component follows:
(1) Radio Receiver BC-683-4.

Giresit d Corpr Commercial
Desiensian

Fuion Designasion- Designsion

VI Rfamplificc  VI-112 © GACT

V2 VILz  GACT

V3 Ref osillior 94 5

Vi Lfwmplifer  VI209  125G7

Vs Lfamplifer V1200 125G7

V6 Limier VT2 GACT

V7 Dewoor (dis V90 GHE
cciminator

V6  Sewndaf  VL.IOTA  GV6GT
amplifice

vo  AVCand Vizs  6LIGT
squelch

Vio  Firstaf VT2 6SL7GT

amplifier and
F oscillator

(2) Radio Transmitter BC-684-

Grai, Sigad Corpr o
Dlerion Tancion i Desgmanon
Vil Fcef VTG 1619
ampli

Vio2  Reaifir  VTI61 1619

V103 Dowbler VTGl 1619

Vios  Power VIaes 1621
amplifier

Vies  Finead  VT164 1619
amplife

VIS Ssondaf VTG4 1619
amplifis

Vior  Osillor  VTI64 1619

Vios  Tripler VL6t 1619

d. Crystal Holders and Frequency Range.
The receiver and transmitter operate between
27.0 and 389 megacycles; this range is divided
into 120 channels of 100 kilocycles each. (See
Table 1) Channels 270 to 279, inclusive, have
the same frequencies as chanacls 70 t© 79, in-
clusive, of the Armored Force [Radio Sets SCR-
508-(%), SCR-528-(*), and SCR-538-(*)]
These channels may therefore be used for liaison
pupcs.

drawer in the transmitter provides storage
for 80 Crystal Holders FT-241-A, one for each
of 80 channel frequencies out of the 120
channels available. Fach crystal holder contains
2 low-frequency quarcz crysial (see Table 11),
and is marked with the channel number and out-
put frequency.

e. General Spare Equipment.

(1) Receiver. Ten 15-ampere Fuses FU-24
(one in use, onc in the spare holder, and eight in
the attached bag) and thrce neon CALL SIGNAL
Lamps (one in use and two in the arached bag)
are furnished with cach receiver.

(2) Transmitter, Ten Vy-ampere Litelfuse
Type 4AG fuses (one installed, one in the spare
holder, and eight in the atrached bag) and three
piloc Jamps (one installed and two in the ar-
tached bag) are fusnished with ¢ach transmitcer.

(3) Mounting, The mounting includes and
is issued with one Cord CO-278-A and ten 75-
ampere Western Electric 66B fuses (on in use,
one i the spare holder, and eight in the attached
bag). Also included are one sct of recepracle
dust covers and all necessary mounting bolts,
nuts, and lock washers, together with two copies
of Preliminary Instructions for Radio Sets SCR-
608-A and SCR-628-A

1. Code Designation of Component Parts.
Remember the method of numbering the com-
ponent pars used i the various units of these
radio sess. This will help you determine whether
the part belongs in the receiver, transmitter, etc.
Parts i the schematic and wiring diagrams, and
usually on the cquipment units also, are desig-
nated by a number preceded by one or more let-
cers. For example, €25, G113, L701, etc. Num-
bers for these unirs are shown in the column
headed “Reference Number” in the Table of
eable Parts, Paragraph 45. Reference
numbers from:

110, 99 are used for pans io

Radio Recciver BC-683-A.
101199 e ed ot pats o
o Transriteer BC-654-A.
ot m arc ined for parcs in
g PR (5.
501 10 599 are used for pares
Dyaamoto: DM.35- (c) (eransmiter, 12 volts)
601 0 699 ate used for
Dyameror DMA7-(%) (znn)mm:r, 24 volts).
70110799 ate s for prs
ymamoror DMA-( ) ((aﬂvc( 12 voles)
801 0 899 are used for parts i
Dyoamotor DM-36-(%) (reciver 24 vols).

i
5




PAR. 3

RADIO SETS SCR-608-A AND SCR-628-A ™ 11620
Table L. Chanael and Crystal Frequencies
gy Oupa e gt Frepunc Oupas oy
“ 1’ ay” * hesartiny” homnel ikl incgunden”
o 330 sl 330
271 31 459.722 331
272 332 461111 32
273 33 462500 333
274 531 463388 334
275 335 465.277 35
276 336 466,666 336
277 337 468,05 327
338 469448 338
279 33 470,833 359
20 340 472222 340
281 30 473611 341
282 34 475.000 342
23 343 476388 343
284 ” 477777 314
285 305 419166 305
286 316 480,555 346
27 347 481944 347
288 348 483333 348
289 349 484722 349
290 3350 86111 350
20.1 351 487,500 351
292 352 488388 352
293 353 490277 33
204 354 491666 354
205 355 493,055 355
29,6 336 494444 356
297 357 495833 35.7
208 358 497.022 358
209 359 498611 59
300 360 500,000 360
301 61 501338 361
302 362 302777 362
303 363 504166 363
304 364 505555 364
305 365 506944 365
306 366 508.333 366
307 367 509.722 367
308 368 11111 368
309 369 512500
310 370 s1888
311 571 s15.277
312 372 516656
513 373 518,055
314 571 519444
315 375 520833
316 376 522222
37 377 523,611
518 378 525.000
319 7 526388
320 380 52777
521 381 529166
322 382 530,555
323 383 531944
324 381 533333
325 385 534722
326 386 536111
327 37 537.500
528 388 538858
456944 329 389 540277
s
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DESCRIPTION

PAR. 4

4. Associated Irems.
4. Antenna System.

(1) Mast Base MP-48 or MP-37 is used
and st be mounted in such a way that the an-
senna will normally be in a vertical position.
Mast Base MP-48 is equipped with a coaxial con-
necor cable running up through the center. An
antenna terminal is provided at the top of the
mast base. Another terminal is provided on the
fower end of the coaxial connector cable for con-
necing to the set by means of Wire W-128. A
cousial cable fiing is also furnished wich
MP-48 for the purpose of joining the lower end
of the coaxial connector cable of MP-48 o a
coasial line from the set.

(2) Three mast sections (MS-51, MS-52,
MS53) must be used, except thar only two mast
sections (MS-52, MS-53) are to be used with
Mast Base Bracket MP-52. (Mast Base Bracket
MP-52 is used in half-track installations aod is
mounted on the op of Cabinet CH-T4-A at the
left front corner.) Mast joints should be cight-
encd sccurely by use of gas pliers or other suit-
ablc cools, and should be taped to prevent loss
of mast sections. Put on two servings of friction
tape as tightly as possible, The first serviny
should be applied counterclockwise, starting on
the loweer half of the joint and tping upwards
from the left to the right. I available, Clamps
MC423 and MC-424 should be used instead
of tape.

(3) Wite W-128 should be used berween
dhe mast base and the set when the length of the
fun is less than 40 inches. Do not use more
W-128 than is necessary. This wite can be con-
nccted 10 either the top or the botwom erminal
of MP-48, or may be fed up through the center
of MP-48 after removal of the center coaxial
connector cable. Tn the latcer case the maximum
permissible length of W-128 is 52 inches. The
center cousial cable vaust always be removed
when connection is made 1o the top terminal;
otberwise the range of the ser will be reduced
greatly, When passing W-128 through che side
of the vehicle, chests, etc., always insert an insu-
lating bushing, such as IN-101 or IN-111, in the

bole to protect the wire. Wire should be run and
supported in such a way that i i protected from
damage and will not be subject to chafing due to
vibration.

(4) Coaxial cable, Cordage CO-282, should
be used between the mast base and the set when
the length of run is over 40 inches. The length
of CO-282 must always be 7 feet (plus or minus
1 foor). £ 7 feet is more than is needed, tape up
the excess in a coil. The sheath of CO-282 must
be grounded a borh ends. When MP-37 is used,
a short ground lead at the mast base is required
to ground the sheath. When MP-48 s used, the
coaxial cable fitting chat joins CO-282 to the
center couxal cable connector of MP-48 provides
for sheath grounding at the mast base. When
passing CO-282 through the side of the vehicle,
chests, eic., always insert an insulating bushing,
such as IN-101 or IN-111, in the hole. Cable
should be run and supported in such a way that
itis protected from damage and will not be sub-
ject to chafing due to vibration.

(5) Ininstallations using Mast Base Bracket
MP-52 mounted on top of Cabinet CH-T4-A, the
Tead from the mast base to the binding post on
Mounting FT-237-(*) will be W-128 run inside
of MP-52. Conxial cable must not be used and
will be removed from MP-48,if already installed.

(6) The antenna may be tied down when
the vehicle is in motion in order 1o clear over-
head power lines and obstructions. When the
wehicle is stationary, the ancenna may be tied
down for reasons of concealment. Remember,
however, that range and signal strengih are re-
duced when the antenna is tied down, For maxi-
1mum range and signal strengeh release the an-
tenna. The anenna may be tied down by the use
of Rope RP-5, an insulacor such as IN-86 or
IN-7, and a short piece of flat metal. Drill
holes in each end of the metal piece, slp it over
the threaded pare of a mast section fecrule, and
assemble the joint. Tie down w 2 convenient
point on the vehicle with the insulator placed
close to the antenna mast.

Note: The radiating system, which includes the
antenna and ground cicuit, must be of such

7



Fig. 3. Radio Set SCR-608-A: Over-all and Unit Dimensions
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dimensions that the circuics of the transmitcer
* and the recciver can be resonated at the author-
| ized Frequencies. Make the ground conncction
| for the antenna system through the contact be-
tween the mounting and the frame of the vehicle.
| Where there is no direct connection to che frame,
| o where the connection is unsuitable, connect it
 to the frame through short lengths of braided
‘ copper strap ivinch wide. Make certain that
there is good electrical contact at both ends of
the seraps and allow sufficient slack to permit
free movement of ehe unit in the shock moune-
ing. If your ground lead is to0 short, vibration
will soon break it.

b. Microphones and Headsets. One Headser
HS30-(*), HS-18, or HS-23 and one Micro-
phone T-17, T-30, of T3 are requied for each
person sing the equipment. Microphone T-17
s the carbon hand type, Microphone T-30 is the
carbon throut type, and Microphone T-33 is the
magnetic hand type. Separate jacks are provided
for use with cither the carbon or the magnetic
type of microphone.

¢. Battery Power Supply. Your radio sets op-

| crate from cither a 12- or 24-volt battery power
source (depending upon the transmitrer and re-
ceiver dynamorors furnished; sce Paragraph 10).

' The bateery used is the one already installed in

| your vehicle. You must have suffciens bastery

 capacity and chas ging rate to maintain essentially

| full charge in the bastery under all openating con-
ditions. The battery curret requited (o operate

| all unis of the sadio sets s given in Table IIL
Keep it in mind. Doa’t let your battery becorme
dischazged. If it does your communicaions will
fail and yous vebicle scall,

Table I1L. Battery Currents

Batery Drain (Ampever)
1240l Bater; 2ol Baery
(1235 1o (22:30 i)
2 16
24 14

5. Frequency Modulation.

4. Radio Sets SCR-608-A and SCR-628-A op-
ennte on the principle of frequency modulation.

This system of communicacion, which is com-
paratively new, has one important advantage
over the older amplitude modulation systems
Within the limit of i useful range, trouble from
static s greatly reduced. Of course, static is not
completely climinated, bue within the normal
5-to 15-mile range it is much less troublesome.
Tf static hecomes strong when talking to another
station, it is generally a sign that you are near
the limi of your working range. (Sec Paragraph
204 for good and bad places for radio communi-
cation.) Some of the rechnical features of fre
quency modulation (TM) are explained in
Section 111 of this manual. The basic idea is out-
lined briefly in the following paraeaphs.

5, Communication is effected by modulation
of the carrier frequency. That is to say, the car-
sier frequency is made to vary with the loudness
and pitch of the voice signal. Loud speech causes
greater variatian of the carcicr frequency, foft
Speech causes Jess variation. High-pitched sounds
cause rhe careicr frequency o vary mare rapidly
than do low-pitched sounds. The amplitude and
power of the transmitted wave remain substanti-
ally constant during modularion,

These chatactetistics are quite different from
those of amplitude modulation such as used by
Radio Sers SCR-245-(*) and SCR-299-(*) in
which the amplitude and modulating frequency
of the uansmitted wave vary with the speech
loudness and pitch, while the carrier frequency
remains constant. Static noise is more closely re-
Lated co amplirude modulation than it is to fre-
quency modulation; thesefore intesference with
signals is reduced through the use of frequency-
modulation receiver circuits which suppress amp-
licude vasiations. This “discrimination” againse
received static noise gives you improved com-
munication within your set's range. But at the
end of your range and heyond i, frequencymad-
alation cannot control static. Therefore, when
static gets bad, you're either at the end of your
range, or your receiver isn’t getting much of a
signal from the station you are trying (o hear.

The methods employed for modulation and
demodulation are explained in Paragraphs 23
and 24 of chis technical manual.




Fig. 4. Mounting FT-237-(*): Oblique Front View

Fig. 5. Mounting FT-237-{"): Details
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6. Mounting FT-237-(*).

4. General, This mounting (Fig. 4), will hold
it

(1) Radio Ser SCR-08-A. One Radio
Transmitter BG-684-A and two Radio Receivers
BC683-A.

(2) Radio Set SCR-628-A. One Radio
Transmitter BC-684-A and one Radio Receiver
B

The transmiteer mustbe installed in s allotced
plice ac the lefe end of the mounting, but the
receiver may be installed in cither of the two
right-haad positions. Each unit is secured o the
mouncing by thumbscrew clamps and may be
quickly removed without tools.

Dust covers are provided for protection of the
unused receptacles. Screw the dust covers to the
rear of the mounting when removed from che
seceptaces. (See Fig. 4.)

A reversible nameplate bearing the words
BATTERY VOLTAGE 12 V on one side, and BATTERY
VOLTAGE 24 v on the other side, is screwed to
the frone of the mounting near the righthand
end, (This place will normally show BATTERY
voLTack 12 V' for Radio Sers SCR-608-A and
SCR-628-A. Don't reverse the nameplate unless
2évolt operation is authorized.)

b, Fastening of Mounting. Sccuce the mount-
ing o che vehicle frame or orher supporc by bolts
passed through two heavy hedplaces on_the
mounting. There are four bolt holes in each bed-
place.
Fach bedplate supports the mounting through
two sers of rubber shock absorbers. In addition,
two rubber snubbers on each bedplace prevent
excessive movement of the equipment on the
mounting. Elecurical bonding straps are con-
nected actoss each rubber shock absorber to pro-
vide a good ground connection o the bedplates.

¢. Terminals. There are two terminals at che
left end of the mounting. Connect the antenna
syscem to the terminal desigoated TR for radio
transmission and reception (Radio Sets SCR-
608-A and SCR-628-A) or (o the terminal desig-
nated ki for reception only. A ground terminal

s provided by a screw on the mounting. Later
mountings have a ground binding post located
near the antenna terminals for grounding the
sheath of couxial cable (Cordage CO-282).

A door in the base plate of the mouncing per-
mits access to the bartety fuse (F401), and a ter-
minal secip (TS401). (See Fig. 5.) One of the
spare batcery fuses is held in a clip on the under
side of the door. The positive battery connection
is made ac che right-hand end of fuse F401. The
negacive battecy conncction is made at a screw
on the under side of the mounting base place,
which is marked ¥ in Fig. 5. Thtee methods of
running the battery cable, through the right end,
front, or rear of Mounting FT-237-(¥), are
illustrated in Fig. 3.

d. Interconncations Between Units. All con-
nections berween the ransmitcer and receiver
units and the mouating are made through multi-
contact plugs and recepracles which are quro-
matically engaged when the units are inscreed
into their proper positions on the mounting. The
witing becween receptacles isenclosed ina trough
along the rear and lefe end of the mouating

7. Radio Receiver BC-683-A.

4. Deseription of Functions, Radio Receiver
BC683-4 is of the superheterodyne type and is
intended for reception of frequency-modulaced
signals within the range of 27.0 t0 389 mega-
cycles. The receiver can deliver an output of ap-
proximately 2 watts to its self-contained loud-
speaker or abouc 200 milliwatts w its headset
circuits.

A frone view of the receiver is shown in Fig. 6
and an oblique rear view is shown in Fig, 7.

The receiver is turned o ON or t0 OFF by the
switch marked REc.

‘The front panel conains ten push butcons by
means of which any one of ten preadjusted chan-
nels may be selected immediately, much the same
as any home “touch-tuning” radio. When a push
butcon is fully depressed, it cacches and is beld
in untl another push button is partially de-
pressed, at which time the firsc push button re-
Ieases and the selector mechanism is disengaged
When the selector is disengaged (all push buc-

u



Fig. 6. Radio Receiver BC-683-A: Frant

tons released), the recciver may be wned by
‘pushing the PUSH T TUNE push button while
rotaring the TUNING control

Two jacks, marked pHoONES, are provided for
headset aperation. The outpuc of the recciver
may be connected to the headsec circuit by theow.
ing the GUTPUT TO PHONES switch t© ON. When
the OUTPUT T0 PHONES switch is at OFF, the
headse circuit is disconnected from the radio
B

connected co the receiver outpur, To use the loud-
speaker, place the SPHAKER switch at ON. Regu-
ate the headsec and loudspeaker volume by ad-
justing the voLUME control,

A noise suppression or “squelch” circait s
switched on or off by the sQUELCH switch. When
the SQUELCH switch is at ON, the sensicivity of
the receiver is adjusted by the sENSITIVITY con-

12

™ 1162

trol. When the sQuitcr switch is at oF¥, th
receiver seasitivity is restored to maximum an
cannot e adjusted.

“The CALL SIGNAL lamp indicates that a signd
is being received provided the sQuFLcH switc
isat o and the SENSITIVITY control has been ac
justed to prevent operation of the squelch circu

y received noise,

‘The TUNE-OPLRATE switch starts a preset i
termediate-frequency oscillacor when 2t UM
0 assist in the adjustment of the chaanel selecto
mechanism or 0 aid in tuning to weak signals
The intermediare frequency oscillaror is. als
used when aligning or servicing the recciver.

Active and spare fuses ace contaived in th
o0 fuse receptacles designated FUSK and seaRe

Antenna and ground hinding poss, designatet
A and 6, sre provided for resting purposes and
special services, These connections are not used
when the receiver is installed for operation.

To remove the receiver dust cover turn the
fastener on the rear of dhe cover (see Fig. 7)
one-fourth wrn 1o the lefe and slide the cover
off the raz of the receiver. Tigure § is a view of
the lefchand side of the receiver, and Fig. 9
shows the righthand side of the receiver after
removal of the dust cover. Tigures 10 and 11
show the receiver push butcon assembly, viewed
£rom the right side and the front respecrively.

& Power Supply. Radio Receiver BC-683-4
is issued with Dynamotor DM-34.(%) for op.
cration from a 12-volt vehicle batcery. If author-
ized, the recciver may be operared from a 24-volt
vehicle battery by merely substicuting Dynamotor

M-36-(*) i place of Dynamotor DM-34-(*).
This is the only change necessary since a multi
contact jack on the base of each dynamotor s
wired to make the necessary circuit changes,

g
g

8. Radio Transmitter BC-684-A.

. Description of Functions. The tansmitter
opetates in the frequency band from 27.0 to 38.9
megacycles and delivers a uominal power ourpur
of 20 wats 10 its antenna system. The carrice i
frequencymodulated. A maximum frequency
deviation of plus or minus 80 kilocycles (rorsl
frequency swing, 160 kilocyeles) can be ob
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Fig. 7. Radio Receiver BC-683-A: Oblique Rear View
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Fig. 8. Radio Receiver BC-683-A: Left-hand Interior View



Fig. 9. Radio Receiver BC-683-A: Right-hand Interior View



M3 30 sy

Fig. 10. Radio Recoivar BC-683-A: Push-button Assembly, Right-side View

Fig. 11. Radio Receiver BC-683-A: Push-button Assembly, Front View
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Fig. 13. Radio Transmitter BC-684-A: Assembly
and Exploded View of Crystals

tained; ordinarily, however, the frequency devi-
ation is much less than chis. Under most operat-
ing conditions the deviation, even on voice peaks,
is less than plus or minus 40 kilocycles (toral
swing, 80 kilocycles)

A frone oblique view of the transmitter is
shown in Fig. 1 (large unit ac the left), Ligure
12 is a closer fron view and Fig. 13 shows as.
scmbly and exploded views of typical crystals. A
viess of the righthand end of the rransmittee
showing the various conrrols and access openings
is given in Fig, 14

The front panel contains ten push buttons by
means of which any of ten preadjusted transmit.
ting channels may be immediately selected. This
operates exactly like the push-butcon type of
broadcast radio for the home. Like the receivers,
you metely push one of several burtons on the
front of che set to sélect the channel you want.
Anrenna and ground biading posts, designated
4 and G, are provided for test purposes, and they
are not rormally used when'the tansmitter is
installed for operation. The RECEIVER TUNI-
OPERATE switch makes it possible to use the
transmiteer asa source of known signal frequency
for adjustment und testing of associated radio
receivers. The transmitter filaments and relay
circuits are energized by the ON-0¥¥ switch and

18

* transmi

ion is started by operating the contrc
switch on the operator’s microphone. The pilo
Tamp lights when the TRANSMITTER switch is a
o, Plug microphones of the carbon type, suc
s Microphane T-17 and Microphone T-30, int
che cars aic jack. Connect Microphone T-33
which is of the magneric type, at the MAGNETI
MIC jack.

Active and spare fuses are contained in ch
two fuse recepracles designated FUst and SPARE

The pancl meter may be connected in variow
circuits by means of the TUNE-ANT CuR swicch o
the panel and the six-position MFTIR swircy
(Fig. 14) o observe transmitter output and cir
cuit operating conditions, The merer is tot cali
brated in milliamperes or other standard unit o
measure as itis used only as an indicator of rela
tive current flow,

The SDETONE control shown in Fig. 14 ad
justs the volume of transmirced speech heard i
the operator’s headser. The ten screwdriver.
operated controls are for antenna tuning adjust
mens.

Remove the top or bortoni cover plates for
access to the interior of the tansmitcer. Figure
15 is a view of the interfor with the top cover
plate removed. Figures 16 and 17 show the
transmitter push-button ussembly viewed from
the left and from the right side respectively. A
view of the interior with the bottom cover place
removed is shown in Tig, 18.

&, Power Supply. Radio Transmitter BC.684-
A is furnished with  dynamoror, Dynamotor
DM:35-(*), suitable for aperation from a 12-
volvehicle batcery. If authorized, the transimicter
may be operated from a 24-volt vehicle hattery
by merely substituring Dynamotor DM-37-(*)
in place of Dynamotor DM-35-(*). This is the
only change necessary, since a multicontact jack
on the base of each dynamoror is wired to make
the necessary circoic changes. The design of
Dymamoiors DM-35-(*) and DM-37-(*) is
based on an average duty cycle of 5 minates on
and 15 mintes off at bigh temperatures. Don's
aperate the transmitter dynamoross continuously
over long periods. You might birn out your dy-
namotor.
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Fig. 14, Radio Transmittor BC-684-A: Right-hand End View with Cover Plate Removed




Fig. 15. Radio Transmitior BC-684-A: Intorior View with Top Cover and Dynamotor Removed

20



Fig. 17. Radic Transmitter BC-684-A: Push-button Assembly, Right-side View
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Fig. 18. Radio Transmitter BC-684-A: Interior View with Bottom Cover Removed
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Fig. 19. Remote Control Unit RM-29-
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Fig. 21b. Dynamotor DM-34-(*) or Dynamotor DM-36-(*): Sub-base View
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9. Remote Control Unit RM-29-D.

Note: The informarion regarding Remore Con-
trol Unit RM-29-D i this and subsequent para-
graphs s given to assist radio operators in setcing
up Radio Sers SCR-608-A and SCR-628-A for
zemote control aperacion. Do not regard. this
information as complere, but refer to Technical
Manual TM 11-308, covering the remote control
unit, for deailed information and instructions.

4 Description of Functions. Remote Control
Unit RM-29-D provides for remote control of the
rudio equipment and operates in conjunction
with Telephone BI-8-(*) over a two-wire tele-
phone line. A Front view af the remote control
wit is shown in Fig. 19, and aa internal view
with the housing removed is shown in Fig. 20

Two plug-erminated cords are provided t
connect the cemote concrol unit to the radio crans-
miter and radio receiver. The two-wite celc-
phone line from che remorely Located field Tele-
plone EE-6-(*) terminates at binding posts Lx
and 12 on the femote control unit. Microphone
T-17 and a headser, when plugged into the re-
more coneral un, are used for tansmission and
teception of siguals via the radio set, for moni-
oring signals berween the celephone and the
ridio set, and for diect communication with
Telephone EE-8-(¥).

“The three modes of operation are sclected by
the switch marked RADIO-TIROUGH-TELEPHONE
on the front of the remote control unit. Opera-
tion is as follows:

(1) Suitch at RADIO. The radio sct is con-
walled eairely by che operaror stationed ac the
remote control unit, with the switch at RapIO.
The cperaror can transmit and receive signals
via the radio set.

{2) Switch at THROUGH. The radio set is
sill uader control of the operator at the remote
conteol unit with the switch at THROUGH. How-
ever, this operator can no longer tras
the rzdio set, but can only monitor 4ll signals
passing over the line, both from the radio re-
ceiver o any Telcphone EE8-(*) connecced o
the telephone line from the remote control unit,
and from aay telephone to the radio wansmiccer.

mit via

(3) Suwitch at TELEPHONE. The remotc
control unit functions as a telephone very similar
to Telephone EE8- (*) with the switch ac TrLE-
rONE, and the operator can communicate with
any telephorie connected o the telephone line,
butis disconnected from the radio equipment.

b. Power Supply. Onc Busery BA27 (41
volts) is mounted inside the remote control unit
for operation of Microphone T-17. The current
drain from this battery is from 50 to 95 milli-
amperes, depending on the position of the micro-
phone.

10. Dynamotors DM-34-(%),
DM-36-(¥), DM-37-(%).

DM-35-(¥),

. Dynamotors DM-34-(% ) and DM-36-(%).
Each of these dynamotors provides abour 200
volrs for opecation of the recciver. The dyna-
morors are of similar appearance; and two views
are shown in Eig. 21a and Fig. 21b. The dyna-
motors arc totally enclosed. Their armatures are
dynamically balanced and are supported by two
single-race ball bearings. Burh dynamotors are
shunc wound. The primary and sccondaty wind-
ings are wound in the same armarure slots, but
the two windings are brought out to separate
commurators mounted on opposite ends of the
armature shaft,

b. Dynamotors DM-35-(%) and DM-37-(%).
ach of these dynamorors provides approximate-
Iy 625 volts for operation of the transmitter. The
dynamarors ase of similar appearance; and two
views are shown in Fig, 222 and Fig. 22b, Fx-
cepe for screened breathing vents in the end
covers, the dynamorors are wtally enclosed. The
screened holes have been omitted in later
dynamotors to reduce the enrance of dust or
sand. This docs not alfect the power tating of
the dynamotors, Their asmatures are dynamical-
Iy balanced and arc supported by two single-race
bell bearings. Boch dynamorors are compound
wound. The primary and secondary are wound in
the same armatute slots, but the two windings
ate brought out to separate COmMMUAIS
mounted on opposice ends of the armature shaft.

25



Fig. 22a. Dynamotor DM-35-(*) or Dynamotor DM-37-(*)

Fig. 22b. Dynamotor DM-35-(*) or Dynametor DM-37-(*); Sub-hase View
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¢.12- or 24-Vols Operation. Dynamotor DM-
34(*) for the recciver and Dynamoror DM-35-
{#) for the transmitcer are designed for opera
tion from a 12-volt vehicle battery supply. These
dgnamotars arc issued wich Radio Sets SCR-608-
A and SCR-626-A which will normally be oper-
sted from 2 12 volt batcery. However, as men-
dioned in Paragruphs 7 and 8, the ceceiver and
ttansmmiteer can be operated in vebicles having a
2dvole bawcery supply. “To do rhis, it is only
necessary o substitute Dynamorors DM-36-(*)
and DI *) for Dynamotors DM-34-(+)
and DM-55-(¥) in the eceiver and ansmitcer,
tespectively. Dynamotars DM-36.(*) and DM-
37-(*) operare from a 24vole bauery supply

1. Cabifer CH-74-A. Cabinee CHI4-A Is 2
proseccive housing for the sadio equipment in
installations where the equipment would ocher-
wise be exposed co the elements (sce Fig. 1).
Cabines CH-74-A i supported within che vehicle
by Mounting FT-284-(*), Mounting FT-285-
(*), or Frame FM.453, depending upon which
yehicle is being used. Mounting FT-237-(*) is
bolred dn place in the cabinet. The top of che
abine extends somewhat over the front of the
fadio equipment. A, canvas cover assembly is
provided for the front of the cabivet o com-
plecly enclose the radio equipment, if desired.
The canvas cover may be rolled hack over the
top of che cabiner, or it may be supporced by
hracket which telescopes into the top of the cab-
iner Fxcep in an emergency, do not operace the
equipment during ot weaher with the canvas
cover completely closed. Even in an emesgency,
ds ot operate either the transmitter o the re-
ceiver long envgh for the equipnient 1o over-
bt before the cover is raised.

12. Mountings FT-284-(*) and FT-285-(%)
and Frame FM-43. Mountings PT-284-(*) and
FT-285-(*) and Trame EM-43 are used € sup-
port Cabiner CH-74-A in vehicles where the
cabinet is used. T'he choice among these mount:
ings depends upon the particulas vehicle in which
the radio equipment s to be installed. (Sec Para-
graph 34.) Figure 1 shows an inscalladion using
Mouating FT-284-(*)

13. Mast Bascs.

. Mast Base MP-37. This masc base provides
an insulated and flexible mouncing for the an
tenna; it is cigidly maunted on the vebicle buc
includes « large helical spring for Aexibilicy.
Mase Section MS-53, the largest, screws inco kis
b

b. Mast Base MP-48. Another way o have a
flexible antenna sapport s fo use Mast Base MP-
18, Usc this base with a coaxial transmission line
such as Cordage CO-282. Two binding pasts
permit use of a single wire lead (Wire ¥-128)

14. Mast Base Bracker MP-52. Mast Basc Brack-
serves to support an antenna and masc
base sbot o feet sbove Cabioet CILF4-A.
Clamp the mast base to the bracket cover plarc
and bring the antenng lead down dhrough insu-
lating guides into the cabiner for connection ro
the radio ecuipment. The bracket is fastened o
the cabiner by 12 bolts, (Sce Fig. 1.)

15, Mase Sections. Mast Sections MS-51, MS-52,
and MS-53 arc used with these radio sers, except
chat oaly rwo mase sections (MS-52, MS-53) are
cobeused with Mast Base Bracket MP-52, (Masc
Base Bracket MP-32 is used in hal[-crack installa-
tions and is mounied on the top of Cabinet
CH-74-A ar the left front comer.) “The mast
sections are mide of high-rensile strength fex-
ible steel, Mast Section MS-51 is the op (and
smallest) section. The others follow in numer-
ical order. The lower end of each mast section
is fiteed with " serrated (notched) shank and
screw for cugaging the threaded upper end of
the next st section. knds which are joined in
assembling have enamel mark:
The body of each section is enameled black and
bears the rype number ar the lower end. The
Jower end of each mast section has an entering
i ro aid assembly. Store the mast sections in
Roll BG-56-4 when not in use.

16. Cords and Cordage.

4. Cord CO-278-A. Cord CO-278-A s used 0
connecr Mounting FT-237-(*) to the terminal
box (bactery) of the vehicle. It consists of § fect
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of Cordage CO-212 to which conncction ter-
minals have been soldered. The inner conductor
is connected to the positive side of the battery
and the outer conductor is grounded.

b. Cord CD-307-A. Cord CD-307-4 in two
Lengtbs, 48 inches and G5 inches, extends the
radius within which the crew of the vehicle may
receive signals in their headsets. Plug PL-5S at
one end of Cord CD-307-A plugs into the radio
receiver. The headser plug is connccred into
Jack JK-26 at the other end of Cord CD-307-A.

¢. Cord CD-318. Cord CD-318 is a 7-foor
cord assembly for connection between the shorc
cord supplied with Microphone 1-30 and the
tadio equipment or 4 remote control box, The
assembly includes Swirch SW-141.E for control
of the microphone current, provided with a neck
strap for its support. The neck strap quickly
detuches from the switch.

d. Cord CD-786. The ausiliary Cord CD-786
provides for making thirtcen connections o a
recciver or ransmitter when not installed in the
mounting. One such use is testing a receiver on
abench. The cord consists of

(1) A male plug for insertion in the sockec

J401, J402, or 403 of Mounting FT-257-(*).
(2) A receptacle for connection to the plug
PG1of the receiver, or PG101 of the eransmitter.

(3) Six feet of cordage containing conduc-
tors to connect corresponding numbers in these
oo plugs
Terminals 1 and 2 of the plug are connected to
corresponding numbers in the recepracle by 10-
gauge stranded wires. This constitates the power
connection and is suitable for carrying several
amperes. A 22-gauge twisced, shielded pair of
stranded wire s used for terminals 4 and 5. The
other terminals used are numbers 7, 8, 9, 10, 19,
20, 21, 22, and 25,

e. Cordage CO-212. Cordage CO-212 is com-
posed of two concentric conductors and is used
in making Cord CO-278-A. Cordage CO-212 is
supplied in bulk lengths and is used o replace
damaged Cords CO-278-A or where a longer
cord is needed. The cordage is installed so that
the inner conductor is positive and the outer
conductor is at ground porcntial.

}. Cordage CO-282. Cordage CO282 is a
flexible two-conductor coaxial cordage intended
for transmission of high-frequency currents. Tt
is used ia all installacions of Radio Scrs SCR-
608-A and SCR-628-A where the distance be-
tween the binding post on Mounding FT-237-
(*) and the mast base is morc than 0 inches,
“The length of Cordage CO-252 must aliways be
7 feet (plus or minus 1 foor). I 7 feet is more
than s needed, tape up the excess in  coil. Be
sute to ground the sheath at both ends
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SECTION IL
17. Initial Procedure.

4. Unpacking. Check the conainers before
opening chem. Be careful when unpacking or
handling the equipment. Avoid damage. Cire-
fully inspect each une for damage incurred in
siipment and for lonse parts. Remove all dust
covers and inspect the interiors. Very carefully
How or brush ouc any dust or dire. If an air gun
s used, be sure thac the ai is free from warer,
ol and grit, Avoid displacing or damaging any
apparaius or wiring. Manually check cperation
of the push buttons and ocher controls on each

b.Preparation for Installation.

(1) Determine whether the vehicle battery
512 or 24 volts and set the reversible voltuge
designation plare on the front of the mounting
s that it properly describes the batcery in use.
(Sce Tig. 4.)

(2) Opea the Linged doot on the mounting
and check for the presence of a 75-ampere fuse in
the circuit and in the spate fuse clip on the door.
(See Fig. 5.)

3) Remove the unnccessary dusc covers
from the recepracles on the mounting and mount
them i the posicions provided a the back of the
mouning.

{4) Using Table IV, select dhe proper dyna-
‘motor for installation in cach of the units.

“Tuble IV. Selection of Dynamotors

Dymarmgion for Use With &
Vipicls Barers of

Dynastor i Regnived Vol 24Vels
v - DM-34.(*) DM36.()
Trsosmitter DM-35-(3) DM-37-(%)

(5) Remove the dust cover from the re-
ceiver, inscre the proper dynamotor in place, and
make certain that the dynamotor recepracles
properly engage the plugs on che  recciver.
Tighten the four hold-down screws of the dyna-
motor and replace the receiver dust cover

INSTALLATION AND OPERATION

(6) Remove the top cover plate from the
cransmitcer. Tuke out the crystal storage drawer
by pulling the drawer all the way ouc and lifting
up the front end. Tnser the proper dynamotor
and make cercain thar the dynamoror re
properly engage the plugs on che
Tighcen the four hold-down screws, using a long,
chin screwdriver. Repluce all pasts that were
semoved

(7) Open the cover of the tcansmitter
crystal seorage drawer and remove the ceystal
comparament cover plate. Check the number of
caystal bolders in both places. Do not remove
any crystals found i the crystal comparcment,
since chey will be used for subscquent installa-
tion tests.

18, Tnstallation.

a. Preparation of Vebicle. Detailed informa-
tion on installation of the radio sets in various
types of vehicles are to be found in the installa-
tion inserucions for the particular type of ve-
hicle concerned.

b. Installation of Equipment.

(1) Check the vehicle battery and. the bat-
tery designation plase on the mownting. Shine up
the concact areas around the mounting bolt holes
on the moundng and the corresponding areas on
the vehicle o the adapeer plate 1 insure a good
contact when the mounting bolts are tightened.
A good ground conncction must be made at these
points un the sadio set will nos fumetion properly
Watch this. Place the mounting in its assigned
position with the bole holcs i the w0 bedplares
aligncd with the holes in the vebicle or the
adaprer plate. Select the required mounting bolis
from the bolts Furnished with the mounting sod
tighten chem firmly in place.

(2) Tnstall Cord CO-278-A, which connects
the mounting to the vebicle terminal box, in the
mounting in 4 manner o prevent its damage by
personnel (especially by theic feer) and by
movement of the mounting on its shock ab-
sorbers, Three sets of holes in the mounting

2
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DOWT BESIGH YOUR OWK ANTEKNA /
= $TICK TO WHAT'S RECOMMENDED

make possible the entrance of Cord CO-278-A
from any one of three directions, as shown in
Fig. 3. Use the holes which will result in che
dleanestand shortest installation. The center con-
ductor connects to the positive or ungrounded
side of the cerminal box. The onter conductor
connects to the megative o grounded side of the
terminal box, One end of the cord has smaller
terminal lugs than the other end. Connccr the
smaller Jugs to the mounting with the lug on the
center conductor connecting 1o fuse T401 and
the lug on the outer conductor connecting to the
ground screw on the mounting (marked x in
Fig. 5). Do nol connect the batery (terminal
box) ind of Cusd CO-278-A without checking
for accidental ground om the mounting. Check
the polarity.

3) Antenna and ground connections differ
somewhat for each type of vehicle, but make the
insallation in accordance with the general in-
formation contained in Paragraph 4a. The T
binding posc on Mounin, 37-(%) s used
for the antenna connection when batli tans-
mission and receprion are desired. Use the xic
binding post for reception only.

(4) Check the dynamotor installed in the
transmitrer to make suse it is of the proper type

30

for the vehicle bueery volrage, Tf nor, replace
the dynamoror with one of the proper voltuge
rating, Replace the cover plare. Place the trans
mircer onthe mounti with the push but-
tons toward the front of the mouncing Slide the
transmiitter 0 the lefe until the transmiteer plug
fiemly engages the recepeacle on the end of the
mounting. The guides and tapered pins on the
mounting properly align the transmitter as it is
pushed ineo place. The two thumbscrews a the
tighehand ead of the transmitcer may then be
pressed down 10 engage the threaded holes in
the mounting and firmly rurned to the right ©
lock the transmitter in place

ake certain that the dynamotor in-
stalled in each receiver is correct for che vehicle
ed If two receivers are o be used
R-608-A), they may be placed in
cither of the two positions ou the mounting (see
Tig. 1). When only one receiver is used (Radio
Ser SCR-628-4), place it in the righthand po-
sition o give yourself enough room to get ac o
adjustmenss on che right end of the uansmiter
(see Fi Slide the receiver roward he reat
of the mounting il is pleg cngages with the
recepracle. The tapered pins properly align the
receiver to engage the recepracle. Tngage thel
cupped edges of the chumbscrews on the moun
ing with the hold-down brackers, Then tgheea
the thumbscrews.

(6) o install Remote Control Unit RM
29-D follow the instructions provided with chis
unit.

19. Preparation for Use.
4. Receiver.

(1) Performance Check. Here's how 1o
check receiver performence:

() Turn the ki switch o 0 and make
cerruin that the receiver dynamotor starts. Afrer.
about 15 seconds the vacuum tubes will be heared
suificiently for operation of the receiver.

(b) Sec che speaxer switch 10 on, the
sQuitcr switch 10 ore, and e OUTFUT To
PHONES switch to ON. Plug a Headsce HS-30-
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(*), HS.18, or HS-23 inro one of the PHONE
jad

(¢) Turn the vorume control all.the way.
10 che right. 1f it's on the aie, you should hear
ooise, or a signal, from che loudspeaker and in
the beadset, The volume of sound may be varicd
by adjusting the voLus1 control. The CATL. SIG
L Lamp should lighe

(d) Turn che sQUELCH switch o 0N and
abserve the caLL siENAL lamp while curning che
sexstviTy control. It should be possible to cx
dinguish the cALL, siinaL lamp by ruming the
SENSITIVITY canreol 0 the left; the CALL SIGNAL
fanp may nor always light when no signal s be
ing received: The ncise, or signal, from the loud:
speaker should cease whenever the CALL SIGNAL
lamp goes our

(¢) Tarn the SQUELCH switch t© ore
and listen to the noise while pressing the PUsH
10 TUNE push buttan and operating the TUNING
control. Noise or signals should be heard ac aoy
dial setting. An unmodulated signal (a station
onche air bur nor ralking) will somerimes cause.
4 reduction of noisc ac one dial serting. The
noise should increase as the dial is turned cithe
side of such a scarion

(2) Recciver dntenna Tuning. ln making
the following adjustmens, plce the receiver in
the vehicle and cannect the antenna. Don'e let
the antenna touch anything and locate your ve-
biclein the open, but on; co the extent permiteed
by um()uﬂugn requirements.
scall che receiver in the right-band
posirion on the mouncing and ser the ox-oLE
switch to ON. The eft-band posicion must be
vacan.

(b) Set the sQuiLci switch 1o oFF and
the TUNE-OPLRATE switch 0 OPFRATE

) Set the SPEAKER switch 10 ON. (1D
you wish you may use a headsec instead of dhe
loudspeaker, in which case ser the SPEAKER
switch to OFF and the 0UTPUT 10 PLIONES switch
woN.)

(d) Release che push buctons (sec Par-
graph 7)

(¢) Manually tune the receiver t & fre-
quency near the high-frequency end where therc

is naise (ot a sigoal). T manually tne the re-
ceiver hold in the pusH To TUNE button and
rotate the TENING control

(£) Adjust the voruns control so thar
noiseris just audible

() Adjust che ancenna trioimer (acces-
sible thraugh port hole on left side of receiver)
for maximum noise in your headser or loudspeak-
er. Use a sma'l insulared screwdriver or an insu-
tared heagonal sockes vrench.
he on-or i switch o or,

b. Transmitter. Here's how 10 check transmit-
cer performance

(1) Remove the antenna lead from the
antenua post on the mounting and connecr Ar-
renna A-83 berween the Tr bicding post and the
round screw on the mounting.

) Counece either Microphone T-17 or
T-33 0 the wansmitcer.

(3) Theow the RECEIVER TUNK-OPERATE
switch to OPERATE, and the TUNE-ANT CUR
switch t© ANT CUR.

(4) Turm the TRANSMITTER switch ©0 ON
and sec cha the piloc lamp lights.

(5) Aftes aboue three seconds, depess a
channel seleccor push butcon, and press dic
microphone switch. The transmitzer dynamoror
should stare and the panel merer should show a
deflection or movement. Release the microphore
switch

() Repeat step (5 on all remaining chan-
el

(7) Theow the TUNR-ANT CUR switch to
Tt und note the meter reading for each posi
tion of che METER SWITCH. The readings should
agree approximately with those given in Table
V. (See Paragraph 3Le(17 ) for a deailed dis-
cussion.)

(8) St an associated recciver, plug @
Headser HS30-(*), HS-18, or H5-23 into the
receiver prONES jack, and throw the OUTPUT TO
PlIONTS switch to 0rr. Operate the microphone
push burran and speak into the miccophone. The

2
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Table V. Meter Switch Readings*

Switch posiion ; 2
Tondler T i

Creni Gid Gid

Meter rading (27.0 me) 30 30

Meter reading (369 m) 20 2

A, . W,
Reesor Triofer Power Awolifer  Tora Plate
Grid. Grid Grid and Seree,
20 20 15 65
25 25 15 o

*Teansmiteer RECEIVER TUNE.OPERATE switch at OPERATE.

speaker's voice should be heard in the headset
‘The headset volame may be adjusced to the de-
sited Jevel by wrning the swEToNK control o
the end of the transmiuer. *

(9) Press in a channel selector push button
on the transmitter, and throw the transmirrer
RECEIVER TUNE-OPERATE switch to RECEIVER
TUNE. The transmitter dynamotor should starc
when this larcer switch is operated.

Caution: Don'c run the dynamotor for long
periods. It may overheat.

10) Manually tune the associated receiver
0 the tcansmitrer channicl frequency. Throw the
SPEAKER switch 0 ON,

(11) Operate the miczophone swirch and
speak inco the microphone. The speaker's voice
should be heard in the receiver loudspeaker at 2
receiver dial sewing within about one half a
wency. Restore the
PERATE switch 0

OPERATE,

<. Frequency Check an Receiver Dial,

(1) ‘Ihrow the transmitter and the recciver
ON-OFF switches to ON.

(2) Thiow the receiver TUNF-OPERATE
switch to TUNE. .

(3) Throw the SPEAKFR switch to o and
turn the vOLUME control eo the sight,

(4) Theow the SQUELCH switch 10 oN and
set the SENSITIVITY control to minimuin.

(5) Latch (depress) corresponding teans-
mitter and receiver push butcons.

(6) Set the wansmitter RECEVER TUNT-

OPERATE switch to RECEIVER TUNE. A beat note
should be heard and the receiver dial setring
should correspond to the eransmitter frequency
within one half a dial division.

(7) 1£ a beat note s not obeained hold in
the piisH 0 TUNE button and rotate the dial
slightly to obtain & beat note.

(8) Repeat steps (5 through (7) for the
remainiag push buttons, noring all channels
upon which note is nor obtaincd.

(9) Reset all receiver and for transmitcer
push buttons for channels upon which a beat
nore is nor obtained (see Paragraph 21)

(10) IF practical, check settings hy estab-
lishing communication with another vehicle.

d. System Test. Whenever practicable, check
operation of the installation by csblishing
communication with another radio set.

20. Operation. This paragraph describes pro-
cedutes for placing the receiver and tansmitrer
in operation, assuming that the push button se-
lectors are adjusted to select the ten desired
channels. If it is necessary to change the chan-
nels selected by the push buttons of the receiver
or transmitter, follow the procedures in Para-
graph 21 before operating the equipment.

. Operation of the Receier. You may oper-
ate the receiver with the sQuELCH switchat either
ON or or. The squelch circui controlled by the
SQUELCH switch functions to disable the receiver
output when no signal is being received; unde-
sirable background noise is thus eliminated dur-
ing “no-transmission” intervals.

(1) SQUELCH Suitch at O

" For loud-
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spesker ceception, throw the SPEAKER switch to
o, tum ¢he voLu control to the extzeme
sight and chrow the TUNE-OPERATE switch to OP-
mRATE. For headset receprion, plug the headset
into a PHONES jack, throw the sPEAKER switch
0 0FF, rurn the YOLUME control to the extreme
e, set the TUNE-OPERATS switch 10 OPERATE,
and the OUTPUT TO PHON B Switch to ON.

To start the receivet, throw the REC Switch to
o, It akes aboue 15 seconds for the vacuum
e cathodes 10 heat. If the recciver controls are
secfor loudspeaker operation, noise (or possibly
a signal) will be heard when the wbes have
heated. Regulate the volume with the vOLUME
conerol. If the rec
set operation, and sufficient time has elapsed for
the tubes to heat, noise (or a signal) will be
beard upon advancing the VOLUME conerol

Depress the push button corresponding 1o the
dhannel upon which reception is desired. The
TUNING adjusement is supplementary o the se-
lector push burtons, the selector having previous-
Iybeen ser o the desired channels. However, the
recciver may be manually tuned to any desired
channel by releasing all push buttons (see Para-
graph 7) and adjusting the TUNING concrol
while pushing the PUSIL 10 TUNE button, Tuning
s faciltaced in this case by throwing the TUNE.
opmATE switch to rux i and adjuseing the TUN-
ING coatrol for a bear note ut the transmitter
frequency. When the tuning is correct, restore
the TUNE-OPERATE switch to OPERATE,

siver controls are set for head-

(2) SQUELCH Switch a3 ON. When the
squELCH switch is at 0N, the gain of the recciver
may be varied by adjusting the SENSITIVITY con-
tol. (With the sQuELCH switch ar OFF, the re-
ceiver operates at full gain and the sENSITIVITY
conteol is inoperative.) When the squelch cir-
witis used (SQUELCH switch at o), adjust the
sENsTIIVITY control for the highest possible gain
without operation of the CALL SIGNAL lamp and
loudspeaker (ot headser) by radio noise. Incor-
tect adjustment of the SENSITIVITY control re-
duces the operating rauge of the receiver. If there
is any doubt about the SENSITIVITY adjusement,
drow the squELCH switch to OFF. When re.

ceiving weak signals throw the SQUELCH switch
10 0FF and Jeave it there. Don't take a chance. 1f
it isn't adjusted on the nose you may miss incom-
ing calls.

Tor proper adjustment with the SQUELCH
switch at ON, set the SENSTIVITY control as far
10 the right as possible for satisfactory opera-
tion, When receiving 2 weak signal (as evie
denced by static with the incoming signal) rotate
the SENSITIVITY control carefully to the lefe until
the CALL SIGNAL light just goes ou as soon as the
incoming signal goes off the air. The SexsTTIVITY
control setting is correc if the SQURLCH switch
may be thrown off and on again without inter-
rupting a weak signal.

b. Operation of the Transmitter. Herc's how
10 put the transmitter in operation:

(1) Set the TUNE-ANT CUR switch to ANT
cur. (Large differences berween the meter read-
ings as observed during operation of the trans-
mitter on various channels and the readings
noted when the transmitter was tuned up indi-
cate trouble.)

(2) Stare the transmiteer by throwing the
TRANSMITTER switch to oN. Allow about five
seconds for the tube filaments to heat.

(3) Plug Microphone T-17 or T-30 into the
cars MIC jack, or Microphone T-33 into the
MAGNETIC MIC jack.

Caution: Always make suce a CHANNEL SE-
LECTOR push button is depressed before press-
ing the microphane switch, Remember this.

) Put the transmitter “on the ait” by first
laching the cHANNEL SELECTOR push button
corresponding to the desired channel, and then
pressing the microphone switch.

(5) Turn the TRANSMITTER switch to OKF
when finished sending if the stand-by period is
ikely to exceed three or four minutes. This will
prolong wbe life.

<. Operation of the Remote Control Unit.
For information regarding operation of Remore
Control Unit RM-29.D, refer to Technical Man-
wal TM 11308 Furnished with this unic.

33
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4. Operating Precautions.

(1) Transmission Condisions. The range ac
which your radio see will work depends on ter-
sin, intecference, and radio noise. Under most
condicions you should expect 5 o 7 miles except
in valleys, and under or close to underpasses,
overhead seel bridges, and: other obstructicns
which box-in your signals.

Dips, depressians, valleys, and low places are
poor for radio transmission and reception, The
s higher tercain tends to absoch radio

ood places for sending and receiving are
ills, elevacions, and slight sises in ground. Ilat
tamainis also good. But avoid high-tension lincs,
cverhead wires, and locations near clectrical
machinery which creare interference and may
bor out even the best of reception. In geaeral,
your radio works best in the clear.

You can conceal your vehicle under trees or
amouflage, however. Trees and shrubbery won't
it your range. But don't let your aerial rest on

DONT EXPECT DISTARCE
FROM A VALLEY /

branches or shrubbery when sending or teceiv-
ing. They will leak off your radio power.

Here's another good operating tip to remein-
ber: When you come to the fringe of your oper-
ating range—say 10 miles out—static and ignition
noise may begin to blot out your reception. 1f
you can di it, try shuting off your vehicle's
motor. You'll hear farther. But your battery must
be well-churged as your radio draws heavily on
it. Keep this in mind if you need a mile o two
more range.

(2) Overbeasing. 1f the entiee equipment is
mounced in a tightly-enclosed space without
cnough vendlation, there is danger of overheat-
ing after extended pesiods of operurion. Try ©
operate the equipment for as shorc intervals as
practicable under such conditions:

(5) Receiver, Take care when using the
squelch circuit and adjusting the seNSTIVITY
control. Iirproper usc of thesc Features will resule
in seriously reducing the range of the set. If there
is any doube whatever about use of the sQUELCH,
curn it 10 OFF and reduce the receiver output

s
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volume sufficicntly to prevent fatigue on long
stand-by periods but not enough to prevent hear-
ing 4 signal. Warch this. For weak signals and
important incoming calls turn the SQUELCI ©
orr and leave it at orF. Don't take a chance.

(4) Transmitter. Always press a CHANNEL
sFLECTOR push bution before starting the dyna-
moror by operating the microphone control
switch or by throwing the RECAVER TUNE-
OPERATE Switch 10 RECLIVER TUE.

Operation of the transmicrer flaments for
tong periods without application of plate voltage
tends to evaporare the active material from rheir
surface and reduce theic useful Life. Thercfore,
Uie TRANSMITTRR switch should be at e if the
wansmiter is ot o be used for an extended
perios

(3) How to Use Your Microphone. These
radio sets have been designed to work under
noisy conditions such as in a tank or other noisy
wehicle. To get best resules, hold the microphne
ly verdical posirion with your lips just
couching the surface. You don't have to shout;
but it is necessary 10 make yout voice £o into the
microphone at 4 bigher level than the surrouad-
ing noise. Complere cach word before starting
the nextand puc a slight emphasis on al] sibilancs,
such as ¢, 5, and 2, and terminal lercers, such as
rand g Speck stondy. Although the equipment
s been designed to reduce as much as possible
the effects of the mechanical noise, chese instruc-
tious will help you obtain satisfactory communi-
cation with @ remore station, especially under
poor receiving conditions. Remember, don't
mumble away from your mike. Sound off, direcr-
ly into it

21. Presetting Push Buttons. Prescrring the
‘push butcons simply meuns tuning the channels
ahead of time (o the required frequencies and
Jocking the scrings, so from chere on tuning
may be accomplishied by merely depressing the
necessary push buttons. This process is exactly
chutused in « home “push burton” radio. It's fast
and simple 1o operate.

a. Presetting the Transmitter. The presctiing

36

procedure is divided into two pars: First—ser
ting the push buttons. Second—tuning the an
tenna circuit
(1) Setting the Push Buttons. The push bu

tons may be serwith the transmitter in the vehicl
or removed, However, if the transmitter is re
moved a suitable source of dc power and
Mounting FT-237-(*) or other means of con
necting the source of power o the transmitte
are required

() Set the oN-0TT switch 10 oN. Note
Allow the transmitter to warm for five minute
before setting the push buttons. Perform step
(b) through (k) while waiting

b) Remove receivers. (If the recciver
are w0 be preset also you cun save time by leavin,
the righthand receiver in position and setting it
ON-OFF switch to ON

(c) Remove the crystal holders from th
crystal compartment and puc them in che crysra
storage drawer.

(d) Select the required crysral holder
for the new frequencies and insere dhem in
jacks of the crystal holder comparement in ¢h
‘presceibed order. (If no arder is prescribed, in
sert thern by numerical order of channcl nunbe
from t0p o bortom of the compastment). T
desired, write the corcesponding channel nuim
bers on the white spaces provided opposicc th
push buttons,

) Replace the crystal holder compart
ment cover.

(F) Release the push buttons by parriall
drr(essmq one of them.

Turn the tuning capacitor contro
(locared P right end o
he eransmiccer; see Tig. 52), as (ar s ic will g
toward the front of the transmitier.

(h) Tum the locking screw  (you car
seach this' with a screwdriver through a smal
hole located above and to the left of the handle
see Tig. 52), to the lefc unil it binds slighrly
then rumn it to the right one-half ura,

“Turn the tuning capacitor conezol al
the way (o the rear (minimum capacity
) Set the TUNE-ANT CUR switch &

TUNE
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(k) Ser the METER SwITCH t0 position 3.

(1) Latch the push butcon for the fre-
quency to be set. You will find it easier to ser
the bighes: frequency (bighest channel number)
first.

(m) Then, if five minutes have clapscd
since the ON-OFF switch was set 10 ON, start the
dynamoror by setting the RECHIVER TUNE-OPER-
A1E switch to RECEIVER TUNE.

Caution: Do not operate the dynamotor any
Tonger than necessary. Always stop the dyna-
motor when any pause is made in the pro-
cedure. Don't let it overheat.

) Slawly rurn the runing capacitor con-
tol 1o rh( right until the panel meter indicates a
peak valuc. Then continue 1o rotate the control
for about one-eighth turn. If two or mose peaks
are obraincd st the contral for the Lighest one,

(0) Set the METER SWITCI to position -
and carcfully reacjust the tuning capacitor con-
ol for the peak
Caution: When the MFTER SWITCH is in po-
sition 1, the tuning capacitor adjustment js
very critical and the control requires lile o
10 change [rom th s obtained.
for the highest peak in step (n).

seuting that

(p) Scop the transmitter by serting the

RLCUVER TUNEOPERATE switch 1 0PERATE

Release the latched push button by
slighdy depressing an adjacear push burron,
White doing this step keep your finger on the
toa being released 1o prevent it from snap-
our wirh such force as t disturb the s
at sceps (k) through (c) for
dhe remaining push batcans, preferably going
cuch rime from a_ higher to the next lower fte
quency channel

Afrer the last push button s set, care-
fully release it (Use two fngers.

(1) Turn the waing capacior contol to
the maximum front position and tighten the
ocking screw.

) Check each push button sexcing by
fucning che ML TR SWITCLL t0 position L, depress
ing the push button, seteing the RECHVIR TUNE
oPERALE switch 10 RECEIYER TUNE, and moving

ting,

the runing copacitor control slighely. If the sct-
ting s correct the mete seading should decrease
when the tuning capacitor contol is moved
slightly o cuch side of that position to which it
s been sct by he push button. Repeat secps (£)
thiough (1) for all sewings that are nor corrcct,

(2) Laning the Antenna i cuit. When ran-
ing the antenna. circuit use Antenna A-83 1o pre-
vent radiation. Tf Antenna A-83 is not available
the transmitcer must be in place in the vehicle,
the mast anenna must not ouch anything, and
the vehicle should preferably be Tocated well
away From wees, tucks, and other large objects,
but oniy to the extent permiteed by camouflage
requirements.

Caution: Never tune or operate the transmit-
ter without the regular or a suitable arcificial
antenna (such as Antenna A-83) connccted to
the antenna post. Large currents developed in
the antenna meter circuic with the antenna dis-
connected would bura out the thermocouple.

() Set che TUNI-ANT €U switch t0 ANT

un.

(b) Set the METER SWITCH 10 posiion 6.
1f the meter switch is not set o position 6 sufici-
ent coupling may exist at some frequencies to
cause the meter indicaor to go off scalc.

() Lach the push button for the fre.
quency neatest 27 megacycles. (This is the besc
frequency upon which to tune the anrenna for
maximum output on the greatest number of fre-
quencies. However, i it is definitely known that
meaximom ontput is desired on some parcicular
fresuency the coupling can be adjusted on chat
Trequency, but the coupling should be adjusted
for nne frequeacy only

(d) Start the dynamotor with the push-
wetalk switch on the microphone (RFCEVER
TUN-OPERATE switch at opuaTE

(e) Adjust che antenna trimmer capacitor
(see Fig. 14) thar corresponds o the larched
push button for maximun indication on the
panel meter.

(F) Adjust the anteuna coupling control
(see Fig. 11) for maximum indicarion on the
pancl meter.

a7
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(&) Readjust the ancenna_trimmer
pacitor that corsesponds to the latched push bue-
<on for maximum on the pancl meter,

(1) Latch remaining push buttons anc
a time und adjust the corresponding
wimmer capacitor for maximum on the ponel
meter. (Do not seacjuse the coupliag control.)

antennu

Caution: Do not run the dynamotor any mote
than necessary.

(i) Make the frequency check outlined
in Paragraph 19¢

(i) Remove Antenna A-83 (if used) and
connect the masr anrenna

(k) If aractical, check serrings by estal
Lishing communication with another vehicle. (I
desired, ehis check need not be made ntil afrer
the receiver push burtons have been prescr.)

b. Presctting the Receiver. The presecti
procedure may he divided into ewo parts: Firsi—
sewting the push burcons. Second—tuning the an-
tenna circai.

(1) Setting the Push Butrons. The push bur-
cons may be set wich the receiver in the vehicle
or removed. However, if the receiver is removed
a suitable sousce of d-c power and a Mounting
FT-257-(*) or other means of connecting the
source of power is required. An unmodulared
signal av the frequency or [requencies 1o which
the teceiver is to be tuned must be available. The
signal may be from either 4 remore transmircer
or an associated transmiteer. The chunges o
sary 10 adap the procedure for usc with 1 remore
transmiter ase obvious.

(a) Ser dhie transmicrer and receiver 01-
OFF switches o 0. Nase: Before seuing the re.
ceiver push burrons he transmier should werm
up for ar least 5 minutes and the recciver ar
least 15 minutes. TF you had left tae right-hund
receiver in place, and it was warming whilc the
ceansmmitter was being preset, it would not be
necessary to wait long. However, you may per-
formseeps (b) to (h) while waiting.
b) Release the receiver push buttons by
partially pressing any one of them.
Press the PUSH-TO-TUNT button and
while holding it in, turn the TUNING control

£

toward the high frequency end of the tuning dial
unil the word 10CK appears under the hairline.
(d) Insert a screwdriver in the hole
ahove the push buttons and wn the locking
screv to the Lefr until it binds slightly; then tuzn
i right one-half curn.
(€) Set the receiver controls us follows
(1) speaer switch o ON. (You may
use a headser insread of the loudspeaker if you
wish.)

(2) vorume control about two rhirds
o the right.
3) SENSITI
o the Ieft position)
(4) sQurLCH switch to ON.
(5) TUNL-OPERATE switch to 10K
(F) TE a second receiver is to be preser,
place ic in position and make he following scr
tings. (‘These settings are necessary to climinate
all probability of ineerfercnce by this recciver.)
(1) ox-oFr switch 1o o, (Allow the
receiver to warm up.)
(2) sepakix switch w ok
(3) sensmmviry control o minimum
(4) TuNEOPERATE switch 0 OPER-

Ty control o minimum

(5) Rotate dhe dial 1o its tocK po-

sition.
(6) squLar switch 0 ON

(7) OUTPUTTO PHONES switch t0 OFF.

(g) Tarch the cansmitcer push button

for the frequency to he he procedure is

s exses  the e frequency is sec first)

(b) Then if 15 minures have elapsed

since the ON-OFF switch on the receiver (o be

presee first was sec to O, turn the transmister

RECHVER TUNE-OPIRATE switch 10 Ricrvin
U

i) Hold in the susi10-105E hutron
on the receiver 1o be preser first and curn the
TunNG conerol unil the receiver s runed 1o the
transmirrer frequency as decermined by a bear
note and the setting of the dial which shauld
correspond to the tansmitier frecucncy. I the
serring of the dial does not correspond ro the
teansmiteer frequency it is probable that the re-
ceiver is tuned o a harmonic or that the trans-
mitrer i incorrectly preser.
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(j) Hold in the pusH-70-7UNE buson
and latch the receiver push button correspond-
ing o the transmitcer frequency.

(k) Slowly release the puswTo-TUNE
button while rorating the tuNING control just
epuzh in either direction o maintain approsi-
imitly 7ero beat (very low pitched note)

(1) Press the Latched push butcon againse
its sop w0 or three times. IF the bear nore is
sl very low-pirched depress ac adjacent push
buson slightly and carefully casc the lacched
push burcon out. (Lse ewo fingers.)

m) I tae sering s still correct wen the
Hansmitrer RECEIVER TUNE-OPFRATE switch 1o
orERaTE,

(n) Repeat steps (g) through (m) for
the remaining push butcons, prefetably euch rime
going from a lower to a higher frequency.

Caution: Always stop the transmitcer dyn.
motor ducing any pause in the procedure.

(0) After the lase push button is s
aefully release it (using cwo fingers) and ro-
tate the dial 10 the 10CK posicion.

(p) Lock the seuing by cightening the
Locking serew. The screw should be firmly tight-
cnee but not enough to damage the push-button
mechanisi,

(q) Make the frequency check ourlined
in Paragrapl 19¢.

(r) Set the conerols for operation as fol.
lows:

(1) TUNEOPERATE switch to OPER

5

iz

2) Adjust the suxsmITY concol so

the cart SIGNAL lamp just goes out when no

signal is being reccived, (Sec Paragraph 20a.)

() TE practical, check scrrings by estab-
lishing commuricacicu with anothe vebicle.

(2) Tuning the Antena Crrcuir, You must
tune the receiver antenna circuit when the set is
frst installed in the vehicle, Ordinasily @ will
tor require tuning again unless you make some
change in the antenna. You can tune it before
serting the push buttons if you wish, See Para-
graph 194(2 ) for dhe prescribed mechod of tua
ing the antenna circuit
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REMEMBER THESE NINE POINTS—
1. Keep your antenna vertical. It sends and receives better that

way, Be sure you use the right number of sections.

2. Don't talk away from your mike. Speak directly into it. Sound
offt

3. If you want distance, head for the high spots. Watch out for
steel bridges, valleys, dips, and low places. Your radio wil
work, but not so far.

4. Conceal your vehicle but don't let your anfenna rest against
tree branches when sending or recsiving. They will leak off

Your radio power.

5. Watch out for the SQUELCH switch. For weak
portant calls, turn it off and leave it off. Play it close o the vest.

nals or im-

6. Don'tlet your radio sit out in the rain. Try fo cover it. R

may

ruin radio equipment in a hurry,
7. Don't install your radio in a tightly inclosed space. Give it air.

8. Don't run your dynamotors unnecessarily long. They get hot

and, abused, may burn out.

9. The operation of your set is basically simple. Pra

times and it will become second nature,
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2. System Operation.

4. Radio Set SCR-608-A. Fach radio set may
twansmit on any one of 10 preset channels and
eceive on any one of 20 preset channels. Two-
way communication berween two radio sets may
be esablished by use of a single channel or by
wse of two channels.

‘The radio sec may be used in either of two
communications systems: (1) radio communica-
tion only, or (2) radio-plus-wire telephone com-
munication. In the frst instance the radio equip-
ment nceds no auxiliary apparaas other than
Microphone T-17, 'T-30, or T-33 and Headsec
H$30-(*), HS-18, or HS-23. Tn the second in-
sunce Remote Contzol Unit RM-29D is used
0 connect @ remotely located field Telephone
EES(*) to the radio equipment. Tigure 23
shows a system block diagram.

et o west

Twmroms

ouTHyT 1o PoNES
Yoy

west smanon

(1) Radio Communication Only. When the
w0 ends of the radio system (3 to 15 miles
apart) have been placed in operating condition,
it is necessary only to choose the channel fre-
quency by pressing the proper channel selector
button on the respective radio transmirter and
radio receiver and press the micraphone control
switch when transmission is desired.

(2) Radio-Plus-Wire Telephone Communi-
cation. Tn this case the twisted pair from the
remotely located field Telephone EE-8-(*) is
connected to the L1 and L2 binding posts of Re-
mote Control Unit RM-29-D, and Plugs PL-55
und PL-68 of the RECEIVER and MICROPHONE
cords, respectively, are inserted into the receiver
PHONES and the transmitter CARD MIC jacks.
The radio operator’s Headser HS30-(*),
HS-18, or HS-23 and Microphone T-17 or T-30

ourbl 0 Froves
STouEs”

et smnon

3. Radio Set SCR-608-A: System Black Diagram
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ase plugged into the HEADSET and MICROPHONE
jacks on Remote Control Unit RM-29-D. The
radio operator may communicate with the field
telephone operator by throwing the three-posi-
tion key to TELEPHONE. The ringing gencracor
and ringer are connected ar all times and are
operacive regardless of the pasition of the three-
position key. When the key is ut TELEPHONE, the
radio cquipment is disconnected from the tele-
‘phone line and from the radio operator's headset
and microphove. When the local operator
wishes to communicate with the distant ficld
operatar, he may do 50 by theowing the three-
position key 10 RADIO and pressing the mi
phove push button while speaking. Operation of
the key t© the RADIO position disconnects. the
wire line from the adio cquipment and from

he local opecaror’s headser and microphone.
When the three-position key is ar THROUGH,
the field telephone is connected to the radio
rransmitter and the radio receiver, and the
Jocal operator’s microphone is rendered inopera.
tive except for the push burron switch mounted
thereon. The field telephone operaor cannot
scart the radio transmitter when he desires o
alk and it is necessary, therefor, for the local
operator to monitor all conversations and press
and release his microphone push bucton
quired by the two speakers,

b. Radio Set SCR-628-4. "This radio sct ope-

s exactly like Radio Ser SCR-603-A excepe
shat it is oaly possible t0 receive on 10 channels
instead of 20, since there s only onc receiver.

ar
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SECTION III. FUNCTIONING OF PARTS

Fig. 24. Radio Receiver BC-683-A: Block Diagram

25, Functioning of Radio Recciver BC-683-A.

4. General Circuits Used. A block diagram
dio Receiver BC683-A is shown in Fig. 24

The receiver cmploys the superhereradyne
pinciple of aperation. The high-requency cie-
s inclode one scage of tuned radio-frequency
amplification. (V1), a modulacor (V2), and @
fadio-irequency oscllacor (V3). The intermedi-
atefrequency amplifier comprises tvo_ stages
(V4 and V5), the second of which (V) pro-
Jides some limitiog action on strong signals. The
Jimitee stage (V6) not only Funceions as almicer
on moderate signals, bue it also reduces ampli-
wde modulation, The detector or discriminator
(V) is followed by two stages of audio-fre-
quency amplification (V10" and V8). An inter-
mediate-frequency oscillacor (V10”) permits
checking the receiver taning. A single dual-put-
pose vacuam tube (V10) funcrions as the firsc
“udio stage (Vi0') and the inrermediate fre-
quency oscllaror (V10”). A sccond dual-put-
pose tube (V9) provides delayed auromatic
Volume control (V9') and “squeleh” (V9”)
which suppresses noise by disabling the receiver
ourpuc when no signal is being received.

b. Schematic, W iring, and Apparatus Loca-
fion Diagrams. Complete schematic, wiing, and
apparacus location diagrams are shown ia Figs.
4, 44, 45, 46, 71, and 72. The system schemaic,
Tig. 69, shows (wich some of che minor decails
omiteed) the general arrangement of the control
circuits;, chis drawing will be useful in studying
the basic aperation of these circuits.

¢ Rf Amplifier, Modulator, and Rf Os-
cillator. Figure 25 is  functional diagram of che
radio-frequency amplifier (V1). modulator
(V2), and radio-frequency oscillator (V3) tir-
aits

The antenna is coupled 1o the input of the
radio-frequency amplifier stage by the antenna
tuning unit, LCULA, Cursent flowing chrough
the primary winding LCU1A induces 2 voltage
across the tuned secondary winding. The voltage
thus developed is impressed becween the grid and
cathode of V1 through by-pass capacitor €35
Decoupling resiscor R37, along with this capaci-
tor, prevencs incerstage coupling through che
automatic-volume-control witing. These by-pass
capacitors are needed because thed-c grid securn
s made 10 the automatic-volume-control Jead in-
stcad of to ground. The amplificd radio-fre-
queacy voltage from V1 is impressed across the
cuned priomary winding of che incerstage tuning
unie, LCU2A, through by-pass capacitor €39,
Trimmer capacicor C1.1 is used to compensate
for vatiations in the anteana syscems of various
installacions

Cutrent flowing through the tuned primary
winding, L33, induces a voltage across the tuned
sccondary winding, 134, that is impressed be-
oween the grid and the cathode of the modulator
cube V2, through by-pass capacitor C3. Capaci-
tors €36 and C38 provide temperature compen-
sacion. The bias potential for V2 is derermined
by the cathode resistor, R3.

The signal frequency, 27.0 t0 389 mega-
eycles, is converred 1o the intermediate fre-

a3
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Fig. 25. Radio Receiver BC-683-A: Functional Diagram of R-f Ampl

quency, 2.65 megacycles, by heretedyning be.
tween the signal-frequency voltage and 2 fre.
quency (2.65 megacycles higher) derived from
the radio-froquency oscillaror, V3, in the modu-
acor (o mixer) cube, V2. The radio-frequency
oscillacor volrage is supplicd to the suppressor
grid of V2. Several modulation frequencies are
available in the output of V2; but the frst nter.
mediate-frequency filter, FL1A, selects the lower
sideband and rejects the undesired frequencies.
The radio-frequency oscillacor employs a
shuntfed Hartley circair. The oscillator em.
bodies three negative coefficient capacitors C42,
€44, and C46 in order to compensate for tem.
peratute changes and to enable the oscillator to
maintain @ high degree of frequency seabiliey
Capacitors Ci1 and C42 ae padding capacitots
and capacicor (44 is a blocking capacitor. En-
exgy fed back to the geid circuit through coupling
€apacicor C43 causes the tube to oscillate. Recti.
fied grid curren passing thiough grid leak re-
sistor R provides grid bias for V3.
Radio-frequency voluge for the suppressor
g0id of V2 is derived from the place circuic of
V3 through a coupling capacicor, C45. Resistor
RS and capacitor C5 prevent radio frequency be.

a4

5 T
Modulator, and Rf Osc

illator

ing fed from the plate of V3 to che plus B lead
T42 is the oscillator plate choke inductor.

Capacitors CL2, CL4, C16, and CL8 are
ganged to permit simultancous adjustment of all
four wned circuits. Aligoment of the circuics is
assured by erimmer capacitors C1.1, C1.3, C1.5,
and C1.7 and adjustable iron dust slags in in.
ductors 132, 133, L34, and Li1

d. I-f Amplifier and Limiter. The essenrial
citcuits of the intermediate-frequency amplifier
and limiter stages are shown in Fig. 26. Band-
pass filters FL1A, FL24, and FL3A suppress un-
desired frequencies outside an 80-kilocycle trans-
mission band which s centered at 2.65 mega
cyeles, the incermediate frequency. Bach filter is
aligned- by the adjustmentof & magnetic core
within each coil. Resistors R52, R62, and R72
in the ehree flters aid in securing the desired
band-pass frequency characteristic

Tntermediate-frequency flter units FLI1A,
FL2A, FL3A, and FL4 are all provided with
temperarure compensation in the form of ceramic
capacicors with negative temperature coefficiencs.
See Paragraph 434(10,).

‘The arrangement used in lacer production is
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shov i Fig. 26, Capacivrs €55, €56, €65,
€66, C73, C76, and C87 ar

voltage gain on weak sigaals in spite of the low
On

encceramic capacitors s nmmml mpmmm:
of 60 micromicrofarads, In each case, the capaci-
ot compensates for the positive temperature co-
eficient of the coil across which it is connected.

‘The details of the filters used in eatlier pro-
ducton are shown in Fig. 70. In this case, the
esonating capacitance for the coils was secured
by the use of two pasallel capacitors: a 50-micro-
mictofaad molded mica unit and a 10-micro-
ictofarad ceramic unit. This laccer unit was 5o
constructed hat its negative cocficient compen-
saed for che positive coeffcients of both its as-
sociated coil and the mica capacitor.

The first incermediace-frequency amplifier
(Vi) is subject 1o delayed-automatic-volume-
contol action, its grid bias being supplied
through decoupling resistors R31 and R53. The
temaining potentials applied to the vacuum tube
are such as to allow the twhe to operate as a con-
vencional amplifier.

‘The second intermediate-frequency amplifier
(V5) differs from the firstin the method of grid
bias supply and in the relationships between the
screen and plate operating potentials. The signal
voltage developed across the secondary (L61)
in FL2A is applied to the control grid of V5
through coupling capacitor C61. Grid bias is
supplied through the decoupling resistor, R63,
and the grid leak resistor, R61, from the nega-
tive high-voltage lead. The plate decaupling
esistor, R74, is recurned to the voltage divider
at the common function of R21, R28, and R29;
the plate voltage, under no-signal conditions, is
approximately 60 volts. As a result of this low
plate-supply voltage, the output of this stage is
limited 0 a relatively Jow ampliude, even with
2 large inpuc from the first intermediate-fre-
quency stage. (Positive peaks ate limited by
plate sauration conditions; negative peaks are
limited; or “clipped,” by plate cutoff.)

The screen of V5 is comnected (o the plaze
tetarn of the first

, however, the in-
creased screen current causes a relatively large
voltage drop in esistor R8 (70,000 ohms) ; this
seduces the screen potential, thereby reducing
the gain. Consequently, the screen circuit serves
as a form of automatic gain control.

On strong signals, rectified grid current flow-
ing through R61 and R63 holds a negative
charge on capacitor C61. The values of R61,
R63, C61, and €63 ace such that their time con-
stant is high with respect to the intermediate
frequency. As the input signal swings positive in
each half cycle, grid currene flowing through
R61 charges C61. The charge is retained during
the negative half cycle because of the high time
constant. The negative bias from the rectified
grid current flowing through R61 and R63 limits
the positive swing on the grid of V5, thus limit-
ing the peak exciration. The negarive half-cycle
swingsarelimited by the catoff of the tbe, which
has been fixed by the plate voltage selected. The
receiver is frequently required 10 operate with
an extremely wide range of signal strengths im.
pressed on the antenna, A peak limirer which is
effective on moderate signal strengehs tends o
overload and fall off in output for vety strong
signals. To avoid this possibilicy the peak limit-
ing action mentioned above is provided in the
second intermediate-frequency stage to reduce
che range over which the limiter stage (V6) is
required to function.

The limiter stage (V6) uses two separate
types of limiting action: (1) overload (peak)
limiting, as just described, and (2) feedback
limiting. The fixed grid bias obtained from the
voltage drop across R24 is suffcienly large o
give a degree of plate detection prior (o over-
load, which is important in feedback limiring.

The overload method establishes a ceiling
which the autpur cannot exceed. On received
voltages big enough to reach this ceiling this
method keeps the ourput uniform and chus cuts
off h would end

tag
(V4) through dropping resistor Ru Undez the
no-signal condition, the screen potential is ap-
proximately 90 volts. This resulrs in a fairly high-

outpur irregularly. It does not, however, have
any limiting effect on signals which do not reach
this ceiling.



Fig. 26. Radio Receiver BC-683-A: Functional Diagram of I.f Amplifier and Limiter
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“The feedback merhod is based on the idea of
balancing out a disturbance in the audio-fre-
quency range by mieans of an equal and opposite
impulse. This is very effective on disturbances of
& audio-frequency nature which are not large
enough to be taken care of by the overload lim-
drer, It is less effective bue still helpful in the
fange between signals srong enough to starc
partial peak limiting and thosc of sufficient am-
plitade 0 cause complere peak limiting. The neg-
ative feedback method operates by means of the
il L1 and the small parallel capacitor C8, pre
senting a Low radio-frequency impedance and
bigh audio-frequercy impedance, Coil LL is con-
oected in series with the cathode of V6 and low-
frequency amplicude vasiations in the platc cir-
ait flow through this coil. The effect of this
cutent flow is 10 develop a voltage across the
il between ground and the cachode. This volr-
age Is therefore effccrively applied across the
gridcathode circuit of the tbe. The volrage de-
veloped across the coil and applied to the carhode
opposes dhe effect of the audio-frequency varia-
tons in the grid circuit. When the grid voliage
increases at an audio-frequency rate duc t an
increase in the undesired “ripple,” the cathode
bias will oppose the increase. When it decreases
dae t0 2 decrease in the ripple, che bias will op-
pose the decrease. This action tends 1o smooth
out the ripple. Amplitade vaiations at the car-
tier frequency will be by-passed by the capacitor
Cs and will produce negligible feedback. Ac
frequencies below the audible range the cathode
choke L1 represents negligible impedance and
does noc affect the bias of the tube. For these
slower changes the delayed automatic volume
control is eficcrive provided che signal is suffici-
ently large to overcome the delay bias. On the
other hand, delayed automatic volume control
does not respond to audio-Frequency changes in
amplicude, due to automatic-volume.control fil

er circnits.

In this discussion the noise producing distuth-
ance has been considered as a single frequency
having a more or less sceady value, In practice,
however, the discurbunce will probably consisc
of 2 number of varying frequencics of varying

amplitades. Aslong as the distusbing frequencies
interace with the carsier to produce frequencics
which are in the audio range (and the amplitude
is ot large enough 1o reach the ceiling of the
peak limiting action), feedback caused by th
coil will occur and smoothing of the ripple will
be produced.

e. Discriminator. The purpose of the dis-
criminator is to transform the seceived interme-
diatc-frequency currents (which ace frequency-
modulared) into amplicude variations at audio
frequencies. A functional diageam is shown in
Fig. 27a.

The discriminator uses the phase shift be-
tween dhe primary and sccondary windings of
the intermediate-frequency tansformer at the
input of V7. Look at the diagram, Fig, 27a; the
signal voltage across the primary L82 is shown
as E,. The tapped secondary winding L81 is
shown us two windings in series, The induced
voltage across these two windings is shown us
E,. Voltage T, is developed actoss the capacitors
€85 and C86 in series. Since (83 and €86 are
very closely matched, their junction is at the
same voltage as the midpoint of the sccondary
tuned circuit of TL4, The voltage across C85 is
impressed on one diode (terminals 5 and 8 of

7). The recurn pach is through capacitors
€203 (which is paralleled by €32), ground,
C83, €87 (which is paralleled by C88), and
back to the junction of C85 and C86. The other
half of the secondary volrage (developed across
C86) is impressed on the other diode (rerminals
3 and 4 of V7). The retura is through (81,
€203, ground, €83, (87, and back to the junc-
tion of €85 and C86.

Tn addition 10 these sccondary voltages, the
primary voltage is also impressed on thesc two
diodes. The junction of C85 and C86 also con-
ncces directly to the place of V6 (the limicer).
The primary voltage s develaped from chis poiat
to ground. Thus, E, is impressed across a circuit
consisting of C85, then the diode (terminals 5
and 8 of V7), then €20.3, to ground. The pach
through the ocher side of V7 is through C86,
through terminals 3 and 4 of V7, through C81

4
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and €203, to ground, These ate all a-c paths.
Since a diode is a tube that is unidirectional, that
is, custent flows in only on direction, these im-
pressed alternating corrents are rectified and
chis direct current flows through esistors R§1
und R83 10 the tap ac che middle poine of L81
This is merely a d-¢ recurn

From chis’ description, it is seen that each
diode has impressed on it the primary voluage
developed across C87 in scrics with one half the
secondary voltage developed accoss C85 and CS6.

“The action of the discriminatar depends upon
the phase relations herween these voliages. At
resonant frequency (sec Tig. 27b), E, and
are each almost exactly 90 degrees out of phase
with the primary voltage . Consequently, W,
the toral voltage across R83, and Y, tac roral
volaage across R81, are equal in magnitude;
since the recrificd voltages appearing across the
£wo resistors are opposite in sign, the resaltane
dec voltage is zero. When the impressed signal
s cither above or below the resonant frequency,
however (sce Figs. 27¢ and 27d), the Y0-degree
phase relacionship no longer holds, and the d.¢
voltages across R83 and RE1 no longer balance
out. The net result is that the discrimmnator out-
put volrage follows the variations in frequency

a8

27a. Radio Receiver BC-683-A:

Functional Diagram of Discriminator

of the incoming signal; the original frequency
modulation is translated into amplitude modu-
Lation of the discriminator ourpuc voltage. This
voliage is then impressed upon the grid of the
first audio-frequency amplifier tube.

A somewhat more decailed explunation of the
discriminator phase relatians follows: Consider
fisst the conditions when the outpur of the iner-
‘mediate-Erequency amplificr and limiter is ar the
cesonant frequency to which borh the primary
and secondary circuits of FL4 are tuned. This is
the case when the sigaal from the distant trans
mitter is at the mean or resting carricr frequency
(i.e.. 10 modulacion is taking placc) . Voltage I,
(sce Fig. 27b) exists across primary windiog
82 the primary curten, L, lags E, by very
90 degrees; the resulting fux, o, which
links the sccondary winding is exactly in phise
with the current, s it also lags 90 degrees be-
hind the voltage, E,.. Now this flux induces, io
sccondary winding L81, an clectzomotive force
which drives  curreut, I, through the secondary
circuit, (Note that this electzomotive force o
inducing voltage is #r E, the secondary voltage
which would be measured by 2 voluneter con.
nected acoss the secondary winding,) The in
duced clectromative force lags the inducing flus
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by 90 degrees; it therefore lags the primary volt-
age, Ey, by 180 degrees, as shown in Fig. 27b.

‘As mentioned before, the secondary circuit is
resonated exactly to the frequency of the signal;
consequently, the impedance which is presented
@ the induced elecrromorive force is 4 pure re-
sistance and the resulting carrent, Iis in phase
ih the electromorive force, as indicated in Fig.
26, Now consider voltages Iy, Ty, and Ey Since
secondary winding L81 is a nearly pute induc-
tance, the voltage, Eq, appearing across its ter-
minals will be almos- in quadracure (90-degree
phase relation) with the curcent through it. But
the rwo components of E,, uznely, E, and E,

higher than resonance; the essential phase rela-
tions within the discriminator circuit are shown
in Fig. 27c. The relations of Ey, Ty, ¢, and the
induced clectromative force in the secondary
arc as they were in the case of resonance. Now,
however, the impedance presented t the induced
electromotive force is mo longer pusely resistive;
it has an inductive componen: and consequently
the secondary curtent lags the electromotive
force. Consequendy, E, and E, are relared to E,
as indicated in the figure and the voltages across
R83 and R81 (W, and Y, respectively) are no
longer equal in magnitude; they do not cancel
on.

Wouceo
B 1 3
o
- t

275 AT RESONANCE

Figs. 27b, 27¢, 27d. Radi

arc 180 degrees out of phase with each other
(remember that each is measured with respect ©
the mid-point of the two capacitors, or, what is
the cquivalent, the center tap of the sccondary
cil). It follows, then, that one of the two volc
* ages must Lead I, by 90 degrees and the other
must lag by 90 degrees, as indicated in Fig. 27b.
s explained previously, the total voltage im
pressed upon the lefrhand diode of V7 is
made up of E, (actoss C87) in series with T,
(scross C83); the toral voltage impressed upon
dhe righthand diode is made up of T, in serics
with E, (across C86). ‘These toral voleages are
showss in Fig. 27b as Wy, and Yy, respectively.
Te will be noticed that under the condition
sumed (namely, the raed arcwrs resonant at
the frequency of the impressed signal), the ab.
solute magaitudes, or lengrhs, of W, and Y,
are he same.
Now assume that the signal frequency

is

27¢. ABOVE RESONANCE

I, BELOW RESONANCE

iver BC-683-A: Vector Diagrams Showing Phase Relations in
ator for Variation:

Recsived Frequency

When the signal frequency is below resonance
the phase relations are as shown in Fig. 27d. The
saries impedance of the secondary circui is ca-
pacitive and accordingly the secondary curent,
1, leads the induced electromotive force with
the resulé shoven, Notice that whereas in the pre-
ceding case (frequency above resonance) W
was greater than Y, in this case, Y, is greater
than W,,.

The functions of the vari
scribed as follows: The tuned circuit comprising
182, €87, and C88 tunes the plare circvic of the
limiter twbe V6 to che intermediate frequency
The capacitors €83 and C8 in series complete
¢he intermediate-frequency ciscuic becween plate
and cathode. C88 provides temperature compen-
sation for C87 and 182. The primary winding,
182, is adjusced for exact resonance ar the inter-
mediate frequency by means of an ifon dust tn-
ing slug. Plate voltage is applied to the limiter

us units are de-
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tube, V6, through the decoupling resistor R85
from the junction of R28 and R29 on che voltage
divider. L81 (the tapped secondary), which is
coupled to 182, is resonated with capacitors C85,
€86, and C84. (C84 is small and provides tem.
perature compensarion for the tuned circuit.)
This secondary tuned circuit feeds through the
double diode V7 10 the load resiscors R81 and
R85 of the discriminator. Capacicor C81, con-
nected ucross resistors R81 and R83, serves as an
intermediate-frequency by-pass and also con-
tributcs somewhat to he shaping of the audio-
frequency response characteristic. (R82 and R84
are discussed in connection with the automacic-
volume.control and squelch circuits; they play
0 part in the discriminator action.)

One side of the discriminator load circuit is
connected to ground chrough the radio-frequency
by-pass capacitor €82 and the audio-frequency
by-pass capacitor C20.3 connected in parallel,
The other side of the discriminator load circaic
connects o the  audio-frequency - amplifier
through series resistor R10 and coupling ca-
pacitor C11.

f. Voltage Divider. The voltage divider which
is shown in che lower pare of Fig. 29 serves three
general functions:

(1) It constitutes a blecder actoss the high-
voltage direce current from the filter o discharge
the capacitors when the power supply is not in
use.

(2) It provides the reduced positive volt-
ages required by the second intermediate-fre-
quency amplifier, the limiter, the delayed-auto-
matic:volume-control, and the squelch circuits

(3) It provides negative grid bias for the
radio-frequency and intermediate frequency
amplificrs as well as the limiter.

Curtent flowing from the pasitive brush of che
dynamotor must pass through audio- and radio-
frequency choke coils and through R31, R29,
R28, R27, R26, R25, R24, and P2 (provided the
SQUELCH switch is in the ON position) to the
negacive brush of the dynamoror, It will be noted
thatR29 (13,000 okuns) and R31 (6,800 ohims)
in series are shunced by R21 (30,000 ohms) ; chis

s0

s, electrically, che equivalent of a single resistor
of 12,000 ohms. The combination of three re-
sistors is used, rather than a single 12,000-0hm
sesistor, because of canvenicnce in mounting and
heat dissipation. The junction points between
the resistors provide taps giviug various volt-
ages which are progeessively less positive go-
ing from R31 to che junction point of R24
and R25, which point is grounded. (It is useful
tobear in mind that neither terminal of the dyna-
motor is grounded.) The voltage becomes pro-
gressively more negarive as we go from  the
ground point chrough R24 and P2. These two
resistors ate in che circuic which supplied bias
10 the grids of the fist two amplifier tubes. R24
is fixed bur P2 is adjustable. Since an increase in
chis resistance causes an increase in dhe voltage
developed across it, an adjustment of P2 changes
the negative bias applicd w the first two ampli-
fying tubes and thus changes the seasitivity of
the receiver.

- A-f Amplifier. A functional diagram of the
audio-frequency amplifier is shown in Fig, 28.

‘The audio-frequency outpu of the discrimina-
cor is developed across the load (R81 and R3 in
series) as described in Paragraph 23e. It is con-
nected chrough the serics resistor R10 and series
aapacicor C11 to the grid of vacuum twbe V10',
The other side goes to ground through the radio-
frequency by-pass capacitor (82, which has
€20.3 shunted across it o reduce the audio-
frequency impedance of this pacc of the ground
return, ‘The circuit 0 the cadhode of V10' is
thtaugh C202. Capacior C13 is shunted from
the grid of V10" 10 ground and shapes the audio-
frequency response curve, The resistor R10, in
conjunceion with C13, is a radio-frequency filter
‘which among other things prevens intermediate-
frequency cutcents from appearing on the grid
of V10", C11 is an audio-coupling capacior.
€261 pare of the intemmediate-frequency oscilla-
o circuit. Plate current flowing through cathode
resistor R12 serves to bias the grid of V10’ when
the receiver is operated with the sQUFLCH switch
at OFF. Since R12 is not by-passed chere will be
2 small amount of negative feedback in the first
stage of this audio amplifier which causes some
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reduction in the gain of V10", (Negative feed-
back is incorporated in chis circuit not primarily
o reduce distortion but rather to reduce the gain
of V10, the full amplification of which is not
tequired for chis application.) Grid recurn is
completed through the grid leak R11 and che
squelch circuit resistor, R17, to one side of R12

The function of R17 is described in Paragraph
231, A portion of the SQUELCH swicch DA con-

L st arane 20

NG OF PARTS PAR. 23
sufficient 0 extinguish the CALL SIGNAL lamp,
Atvery high signal levels, which normally cause
overloading, the lamp may be extinguished over
part of the cycle due to that overload. This con-
dition results in some distortion which is not
usually objectionable.

The plate of V10" is connected through the
coupling cupacitor C21 10 oue side of che volume
control 1, the wipe of this control being con:
seain

Fig. 28. Radio Receiver BC-683-A: Functional Dingram of A Amplifier

nects the junction of R12 and R17 to ground
when the sQUELCH switch is at OFF (removing
any addicional bias that might be developed
aross R17 by the squelehr circuir). The plare
iuit of V10 connects through R18 and R19
® the B supply voltage, which is by-passed
ground by C16. The 2-megohm resistor R19 is
shunted by the CALL SiGNAL lamp EL, a ncon
ap which has an impedance of about 200,000
obms when normel lighting current is passing
trough ir. When a signal is received the platc
aren flows and develops a voltage across R19,
which increascs up (o the breakdown potential
ofthe lamp. The lamp then breaks down, greatly
teducing the impednce in series wich the plate
and lighting che lamp. At normal signal levels,
the place current vasiations of V10’ are not

neced directly o the control grid of the second
audio amplifier (beam power), V8. The grid
citcuit of V8 is compleced from the other side
of the volume corzrol P1 to the minus B lead.
A high-capacity electrolytic capacitor, C23, pre-
vents audio-frequency feedback actoss the cath-
ode bias resistor R20, which connects o the
minus B lead. Capacitor C19 is comnected across
Pl to reduce further the higher audio fre-
quencics, and to preveat the possibiliy of pickup
of unwanred intermediate-frequency currents
which might otherwise be amplified by V8.

The value of C21 as well as the value of CLL
previously referred to were chosen to reduce the
gain of the audio amplifier at frequencies below
400 cycles.

The screen grid supply for V8 is obrained
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through the series resistor R23 from the plate
‘power-supply circuit. Capacitor C24 is the screen
by-pass capacitor. The plate ciscuit of V8 is con-
nected chrough the primary winding of the our
puc transformer T1 to the power supply which
s by-passed ar this point by capacitor €25 o
complete the return circuit 1o the minus B lead
Capacitor €22, connected across the primary
winding of the output transformer T1, serves 0
reduce the higher audio frequencies. It also serves
to reduce transient voleages chat may be devel-
oped in the place circuit of V8 under overload
conditions, which would tend o drive the grid
voltage beyond cutoff. The bias for V8 is devel-
oped by plate current fiowing through the cath-
ode resistor R20. One of the secondary windings
of the ourpur transformer T1 may be connecred
through the speaker switch D3 1o the loud-
speaker. With switch D3 at OFF, sesistor R30 is
(onneucd across this winding to prevent changes
headser level taking place when the loud-
;p:’ ker is curned on and off. Resistor R30 also
provides 2 constant load on the ourput of V8,
further reducing effects of transient voltage.
‘The remaining winding of the output trans-
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r BC-683-A: Functional Diagram of Delayed-automatic-volume-control Circuit

Former T1 connects through the parallel resiscors
R22, R32, and K33 to the OUTPUT TO PHONES
switch D2. This switch connects in turn to the
PrONES jacks 1 and J2. (A parallel connection
is provided from these jacks to terminal 21 of
the plug PGL.) ‘The return circuit to this wind-
ing is completed through ground from J1 and
J2. The seties resistors K22, R32, and R33 in this
circait prevent the sidetone circuit (which is
also-connected to the PHONES jucks J1 and J2
through terminal 21 of PG1) from being short-
citcuited by the disabling relay in the transmitcer.
‘The disabling relay in the associated transmitcer
functions ducing periods of transmission 0
shortcircuit this laceer winding o

When background noisc is high, particulacly
at the point of rransmission, the operator should
make sure to talk diectly futo his microphone in
a loud tone of voice in order o override Jocal
noise. This will increase the volume of the re-
ceiver outpur considerably. Under actual service
conditions the overloading due to loud ralking
docs nor reduce the degree of incelligibilicy very
much, but the decreased volume caused by fail-
ure 1o talk loudly and directly into the micro-
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phone will often result in poot reception of your
signals.

b. Delayed-automatic-volume-control Cir-
enit, A functional diagram of the delayed-auto-
‘matic-volume-contol circuit is shown in Fig. 29.

‘As alecady mentioned it is very important that
the signals reaching the discriminator be of uni
forn amplivude, In order o acromplish chis,
peik limiting is provided in the second inter-
mediste-frequency amplifier (V3) and both
peak limiting and feedback limiting are pro-
vided in the limiter stage (V6). In addition, the
auwomatic volome control is used t take care
of the variations below the audio-frequency
range which are t0o slow o be handled by the
feedback Limicer and too small for the overload
liniter. The detailed circuit arrangements will
be described following a discussion of the gen-
etal method by which the delayed-auomatic-
volume-control arrangement functions.

Since this is delayed automatic volume control,
there musc be a delay bias. ‘This is provided by
comecting the place of the delayed-aucomatic-
solume-conerol cube V9 10 a point which is neg-
uive with respect to the cathode connection.
This fixed bias prevenes plate current from fow-
ing in V9’ when there is no output from the
Jimicer V6. This fixed bizs s the sum of che vol
ages across P2, R24, R25, aud R26.

When there is ourpur from the limier, the
intermediate-frequency voltage developed across
FLi s impressed across the plate and cachode of
V9 (as described in more decail later). When
shis is sufficient in magnitude to overcome the
fxed bias on V9, plate cucrent will flow in thac
wbe during part of cach half cycle. This place
arrent flows through a bigh sesiscor (R14)
which i in the common geid return of the radio-
fiuency and hrst intermediate-frequency am-
pler tubes (V1 and V). This causes a voltage
tobe developed in that sesistance, dhus increasing
the negurive bias applied t the grids of those
anplifer tul

Tewill be noted that the cathode circuit of V9'

iscudes R81 and R83 which form the discrim-
o load resistor, Direct cursenc flowing,
dmugh these resistors due ro discriminator ac-

tion makes their junction negative with respect
10 the outer ends of the combination. Since the
negative end of this developed voltage is toward
the cachode of V9, this effect tends to reduce
the delay bias materially as the signal streagth
increases.

In addision, intermediare-frequency cursent
flowing through resistors R81 and R85 (from
the plate of V6 through C85, C86, and runed
circuie of L81, recurning to the cathode of V6
theough C81, €82, and C8) causes an interme-
diace-frequency voluage to be applied directly
to the cathode of V9. This intermediate-fre-
quency voltage is rectified when the peaks exceed
the reduced delay bias. Tt will be noted thar since
s sectified current divides equally through the
discriminator load resistors, it does not affect the
audio-frequency discriminator outpur.

The net result of these factors is that the
automatic-volume-control tube, V9, is biased so
that no platc current flows in it until the outpur
of the limiter V6 exceeds a certain amplitude.
When thar occurs, this intermediate-frequency
valiage (which is applied to both the discrim-
inacor and the automatic-volume-control tube)
undergoes half-wave rectification in V9’ and
causes pulsacing plate cussent in that tube. This
place curcent developsa d-c voltage i Rid which
s effectively in series with the fixed bias applied
10 the radio-frequency and first incermediate-
frequency amplifiers (V1 and V). This rec-
dified d-c voltage component progressively in-
éreases the negative bias applied w0 V1 and V4,
decreasing the amplification of these tubes, thus
cending o maintain a constant output from the
limiter,

The circuit arrangements for providing the
automaric-volume-conteol actions are described
in more detail as follows (referring again to Fig.
29): The cathode of the automatic-volume-con-
ol diode V9’ is connected through R81 and
R82 in parallel with R83 and R84 to the junction
of R26 and R27 on the voleage divider, then
through cesistors R25 and R26, to ground. The
plate and grid are both connected through R14
10 the negative end of the dynamotor; thus they
are negative with tespect to the cathode when
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Fig. 30. Radio Receiver BC-683-A: Functional Diagram of Squelch Circuit

0 signal is being received. This rectifie circuit
is completed to ground through R14 (P2 when
the SQUELCH switch is at ON), and R24. These
resistors are also in the circuie which provides
bias to the fiest radio-frequency and first incerme-
diate-frequeacy amplifying wbes, V1 and V4

“Ihe incermediatc-frequency voleage developed
actoss FLA appears between the plate of V6 and
geound. The plate of V6 is connected dircctly
o the juncrion of 85 and C86. As far as xelatiou
t0 ground porential is cancerned, chis juncion is
cquivalent to the midpoint of 181 which is con-
nected dircerly o the cathode of V9. Thus the
cathode of V9’ is connected ciectively to the
plate of VG, The rewurn circuit from che plate
of V9 is through C14. The intermediatc-fre-
quency voltage is thus impressed accoss the rec-
difiet V9", When the amplitude is sufficient, half-
wave rectification occurs, which causes plare
current to flow through R14. This causes the
poi (x) t decome increasingly negative as the
outpit of V6 increases. Since the porendal of
‘poit (x) decermines the bias applicd 1o V1 and
V4 (radio-Frequency and fiest intermediate-fre-
quency amplificrs), it is apparenc that increasing
the iaput to the receiver causes a decrease in the
gain and thus tends to keep the outpu of V6
constan.

Currents reaching the disctiminator cause d-c
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voltages accoss R81 end R83, by discriminator
action. The juncrion of these owo resistors is the
negative end of each. R82 and Re arc connected
in such a way that R81 and R2 are effecrively in
patallel with R&3 and R84 for this application,
and the negacive cnd of the voltage developed
across this combinarian is connected (o the carh
ode of V9, This voltage is not large enough to
overcome che fixed bias but reduces it macerially
R82 and R84 are provided wo permit introducing
the fixed bias on V9 without affecting discrim-
inator action and also without short-circuiting]
che audio-frequency output across R8 L and R85,

“The grid bias lead for V1 and Vi is supplicd
through resiscor R13 with capacicors C14 and)
15 connected 1o ground at its two eads ta pre-
veat radio- and audio-frequency feedback to the
grid of these tubes. V1 and V4 also have indi
vidual filter sesisrors R37 and RS3 respectively,
berwieen the grid and the common grid bias sup
ply. Each of these tvo tubes has an individual
radic-frequency by-pass _capacitor connected
from the grid end of its filer resistor to ground.

i, Squelch Circuit. A functional diagram of
the squelch circuit is shown in Fig, 30.

The squelch cireuit is designed to disable the
reciver output whea the desired carricr is ot
received. In this manner, hiss and undesirable
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buckgeound noise (normally present under a no-
sgnl condicion) are eliminated in the “no-
ttansmission” intervals. In order to accomplish
thisore efficicnly over a wide range of possible
signal and buckground levels, a sensicivity con-
wolis provided. This is eficctive only when the
squelchcircuit s tarned on, and normaily enables
the operator 1o adjust che threshold level (oper-
atng point) of the squelch circuit in such a way
thac the average background interference alone
will ot maincais the receiver in operating con-
diion. Dasired sigaals, however, no only will
cuuse che set 1o become operative but also will
light the CALL SIGNAL lamp.

“The operation of the squelch circui is accom-
plished by having plare: currenc flow in che
squelch tbe V9" when no cartier is being re-
wived. This plute current in V9" flowing
through sesiscor (R17) produces a dec voltage
which is zpplicd as acgative bias (o the first au-
diofrequency amplifier V10’, This bias is suffici
et o prevent any sigaal transmission beyond
that point. Thus there is no receiver onrpur
When carrier voltage is received, the current
Howing chrough resiscors R81 and R83 from dis-
criminator action sets up a d-c potential which is
applied to the grid of the squelch tube V9 o
preven che flow of plae curreat. Thus the bias
caused by that plate current is removed From the
gid of V10’ and the audio amplifier operates
nomally. The following discussion shows in
more detail how this is accomplished

When there is no input to the discriminator,
00 signal volrage will be buile up across cither
R81 or R83. With no signal voltage being re-
ceived, noise voltage is developed across R8L
ind RS3. 1f the sQuALcH switch is at ON, the
amount of noise voltage is adjustable by means
of P2, aad the audio-frequency amplifier V10’
(Fig. 30) is then biased beyond curoff by reason
of the current (from the plare citcuit of the
squelch tube V9”7) Aowing through R17. The
cALL SIGNAL light is then extinguished since no
cutrent fowvs in the plate circuit of V107, It will
be observed that the control grid of the squelch
wheis positive with sespect to the cathode (grid
current flow s limited by R15 and R16). The
cathode is connected to the junction of R25 and

R26 while the grid is eventually returned co the
junction of R26 and R27. This reruen pach is
through resistors R15 and R16, then chrough
R81 and RS2 in parallel with R83 and R84, 0
the voltage divider. Also the plate is returned
through R17 and the swirch D4 (at o) to the
junction of R27 and R28 which s positive with
sespect o both the cathode and the grid. There-
fore, plate current flows in the squelch tube V9"
and through resistor R17 o produce a voltage
drop through R17. The negative end of this vol:
age drop s at the junction with R11 and thus
applics negative bias through R1L to the grid
of the first audio-frequency amplifie V10”. This
voltage is sufficient to bias V10’ below cutoff;
hence, no plate current flows and the amplifier
is “disabled.” The by-pass capacitors C17 and
€18 ure connected 10 ground from cithet side of
R16, to prevent intermediate-frequency ot audio:
frequency currents from Rowing through R15
and R16 and actuating the squelch tube, since
operation of this circuit is controlled mainly by
the d-c component of the rectified input signal.
Capacitor C12 serves o filter the plare circuit of
V97 in a similas way. Capacitor C20.2 provides
an audio-frequency return path to ground from
the cathode circuic of the first audio-frequency
stage.

When a signal is being received, & voltage of
intermediate Frequency is developed across the
capped secondary L81 of filter unit FL4. This is
applied t the two diodes of the discriminator
V7. In one case a resulting electron flow occurs
from the cathoce (4) to the plate (3), through
L1 (upper winding), Rsl, and buck 1o the
curhode. The other circuic is from the catbode
(8) to the plate (5). through L81 (lower wind-
ing), R83, and back to the cathode. The voltages
buile up across R83 and R81 are such’dhac the
negative terminal of each is ac the junction of
the two resistozs. For bias purposes, these two
voltages are effcctively connected in parallel by
connecting two high resistors, R84 and Rs2,
from che positive terminals of R81 and R3. The
ather ends of both R82 and R84 ate then con-
nected ro the junction of R26 and R27 on the
voltage divider.

The negative end of this potential elfectively
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developed actoss Re1 and R85 in parallel is ap-
plied chrough resistors R15 and RI6 to the grid
of the squelch tube V9. Tt will be noted that
this potential is in opposition to the gid bias
(the voltage drop actoss K26 and R27) which
is applied to V9" whenever the SQUELCH switch
is at ON. When no input exists at the discrim-
inator, plate current will flow in V9. When a
signal is being received, however, the voltage
developed across resistors K81 and R83 is suffici-
ent &0 overcome the fixed bias and stop the fow
of plate curren in V9/'; thus che efiect of the
squelch is eliminated and the audio-frequency
amplifier will function normally.

The sEnsTIVITY control is described as part
of the voltage divider. It regulates the radio-
frequency gain of the receiver to make ir as high
as possible withour providing enough average
noise voltage to "trip” the squelch fube.

i. If Oscillator. A funcrional diagram of the
incermediate-frequency oscillator is shown ia
Fig, 31.

The incermediate-frequency oscllaror emplogs.
2 Hartley circuit which is quice similar to the
sadio-frequency oscillator of the receiver. Coil
L9t is adjustable to permic tuning o 2.65 mega-
«ycles. Capacitor €93 provides che bulk of the
tuning capacitance. Capacicor C92 provides tem-
peracute compensacion and C94 s a blocking
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Functional Diagram of I-f Oscillator

capacitor. Capacitor C91 provides feedback and
resistor R91 provides grid bias.

The intermediate-frequency oscillator operates
45 an autodyne detector. Some intermediate-fre.
quency encrgy from limiter V6 is impressed
upon the plate of the osciliator through a small
wupling capaciior, C10. This energy modulares
the oscillator, and the audio-frequency heat nore
produced is passed on 1 the first audio-fre.
quency amplifier chrough R6 and C26. €26 is 4
coupling capacitor. RG prevents a shore circuir
of che audio amplifier. The coupling capscior
€10 s small cnongh to prevent audio frequencies
from appearing on the plate of the limiter. The
oscillacor is controlled by the TUNF-oPERATE
switch, DS, which supplies place voltage to V10"
through the load resistors R92 and R93, 3

k. Vacuum Tube Heater Circuits, A func:
tional diagram of the vacuum tbe heater cir-
«cuits in the receiver is shown in Fig, 32,

These ciccuits are pesmanencly grounded to
the receiver chassis at hree points, ., tesminal
2 of V1, terminal 7 of V4, and rerminal 2 of
V3. Terminal 1 of plug PG2 is grounded also,
When the dynamotor s installed in the receiver,
the strap conncerions shown (which are included
i the ase of the dynamotor) modify the circuit
as required for operation a the bartery voltage
indicated on the dynamotos. Thus, if 24-volt bat-
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tery opecation with Dynamotor DM-36-(*) is
assumed, J801 of the dynamotor connects tet-
minal 3 on plug PG2 1o terminal 2; and che 24-
ol bateery is impressed across chree parallel
diauits (of serics heaters) 1o ground: (V9, V7,
V10,10 V3), (V5 and V4), and (V8, V6, V2,
and V1), I 12-volt batrery operacion with
Dynamotor DM-34-(*) is assumed, J701 of the
dpnamoror conneets cerminal 3 on PG2 o er-
mioals 12, 9, and 15 and straps erminal 1 to
tenninal 2, By these connections, the 12-volt
busery is impressed across six combinations of

j\ jieger
B

hesters o ground: (V2 and V1), (V6 and V8),
(Vivand V3), (V7 and V9), (V4),and (V5)

Asmentioned in Paragraph 75, a 12-volt dyna-
mocor must be used with a 12-volt battery and a
24l dynamoror with a 24-vole barteey. The
wanections wichin a dynamoror are so arranged
hi the cizcuic is automatically changed to adapt
oo the batcery volrage.

1. Dynamotor Filter Circuits. Filter circuits
ste provided in both the fow- and the high-
slcage sides of the dynamotors to overcome in-
ceference caused by the commurator as well as
& puovide the required degree of filering. In
the case of Dynamotor DM-34-(¥), capacitors
G703 and C704 together with L702 constirute a
onvolcage filter to prevent commurator inter-
ferce from the Low-voltsge end. €701, C702,
 and C706 togéther with 1703 and L704

Fig. 32. Radio Receiver BC-683-A: Functional Diagram of the Heater

accomplisha similar function on the high-voltage
end. L701 together with C25 constitutes an audio
flter to remove the andio-frequency ripple
hich exists at the output of the dynamoror.

For Dynamotor DM:36-(*), the correspond-
ing components in the 800 series perform similar
fusctions.

24, Functioning of Radio Transmitter
BCG84-A.

4. Block Diagram. A block diagtam of the
transmmitter is shown in Fig. 3

s

ircvits

The gangtuning control, operated by the push
butron selector, selects any one of ten presclected
crystals and connects i to the oscillator (V107)
The oscillcor output frequency (£+) is amplified
by the first radio-frequency amplifiee (V101)
and, along with the audio-frequency signals, is
impressed upon a saturated iron-core modulation
coil (mon corL)

“The output of the modulation coil is rich in
harmonics of the crystal frequency. After recci-
fication by V102, the seasan for which will be
given later, the fwelfrh harmonic of the crystal
frequency (42 k) is selecred and impressed
upon . frequency ripler (V108). The wipler
output’ (36 £) excires a frequency doubler
(V103). The doubler output (72 £x) drives the
power amplifier (V104) at the cartier frequency
(£:=72 £.). The propes one of ten precuned an-
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Fig. 33. Radio Transmitier BC-684-A: Block Diagram

xenna coupling circuits is selected by the gang-
tuning control and connected to the antenna.

Specch signals from a microphone associatc
with the transmitter are amplified by a two-scage
audio-frequency amplifier (V105 and V106).

small amount of audio output from V106

is caused to pass through the headscr circuit. This
is called “sidetone.” It enables the commander
10 hear all that goes out fzom bis radio transmit-
ter and prevents confusion where two people
have microphones for the same transmitcing set
Also, when the operator’s cars are covered by &
beadser he does not have the normal sensation
of hearing himself talk unless sidecone is pro-
vided.

b. Schematic, Wiiring, and Apparatus Loca-
tion Diagrams. Complete schematic, wiring, and
apparatus location diagrams are given in Figs.
47-50, 74, and 75.

<. Crystal Oscillator and First R-f Amplifier,

(V107) and the first radio-frequency amplifier
(V101) is shown in Fig. 34.

The freqtiency of the oscillator (V107) is
controlled by any one of ten crystals in Holders
FT-241-A placed in the crystal comparment
The crystal frequencies are in the range of 375
w0 540 kilocycles, as Listed accurarely in Paca
geaph 34, Table 11 In the funcrional diagran
the important components of the vscillacor are
the erystal, Y101 to Y 110, capacitor C151 from
the control grid of V107 to ground, and the
euned circuit C105-L102 in series with capacitor
CL04. The erystal is connected herween the cor:
ol gnd and rhe junction of the runed circuit
an The remaining components provide
the propes scrcen grid and plute porencials, gl
bias, and a high-frequency impedance (L117
R149)

he oscillator operates as a modified “ gid
zround” oscillator in which the crystal is above
ground because of the impedance of capacitor

A functional diagram of che crystal oscillator  C104. The phase of che current through this
o L e o s o
= e

72 7 ool

Fig. 34. Radio Transmitter BC-684-A: Functional Diagram of Os:

s8

llator and First R Oscillator

e BT
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apicitr is such char some additional feedback  audio signal (ourpu of the second audio-fre-
obuained, over thac occurring in the usual grid-  quency amplifier, V10
ground circuit, This causes more rapid crystal  The sadio-frequency input derived from the
starting and increases the output first sadio-frequency amplifier causes a curent
‘The parallel-connected inductor and capacitor  of about 0.3 ampere 1o flow through parallel-
in the plate circuit of the oscillacor, L102 and  resonant circuit L1034, L104, C106, and C147.
€105, are proportioned to increase the excication  L104 becomes magnerically saturated at a much
on the geid of V101 at the higher frequencies lower current than this, When the instantancous
over that which would be obrained otherwisc. —radio-frequency current exceeds the saturation
Gapcitor C150 prevemss the oscillator plate d-c  value there is o appreciable inceease of flux
wltage from appearing on the grid of V101, density and the inductance of the coil drops 1o
Grid bias for the first radio-frequency ampli-  a low value, Consequenly very lirtle voltage ap-
fiec V101 flows .chrough resistor R139. The pears actoss it when the instantaneous current
i of VIOL is kepeat radio-frequency ground  cheough i s highes han the sarusaton value.
potental by by-pass capacitor C101. The de  Beeween the saraion value and zero cur-
supply for che screen is obtained from the 400 rent, the coil has a high inductance, and a change
srwour

ey
Liosa
# mwv —||

’ Lios
s o1e7] T 20 m

Fig. 35. Radio Transmitter 8C.684-A: Funcioncl Diagram of Modulator and Rectifier

wl supply chrough resistor R103. The plate  in carrent causes a relatively large change of flux
iaui s fed through radio-frequency choke coil  density. Under this condition (that is, when the
101, and the load circuit (L1034, L104, and  current passes throagh the magnetization range
€106), is isolated by blocking capacitor C103.  of the coil) there is a large change in the mag-
4, Modulator and Reesifier. A functional " filds a high counteroltage s induced
digaa of the modulacor and zecifice stages 36105 the coil. The current chrough L104, there:
B siven in g, 35 fore, produces sharp voltage peaks each half
Two important functions are peeformed by  cycle as dhe radio-frequency cursent wave passes
nducor L104, which is a small nonlinear coil thiough zero. The voltuge peaks aliernute in
spcially desigaed for use in this transmircer. polarity each half ycle and are cvenly spaced in
The coll, cogecher with its associated tuning in-  time. The peas have a distorted wave shape and
dicor and capacitors (L103A, C106, C147), €ontainmany harmonics of the original (crystal)
seves as 2 harmonic producer; at the same time,  frequency.
& functions as & modulating element which  Tigure 36 shows how phase modulacion may
causes the carrier-frequency outpuc of the first be produced by passing combined carrier and
tudiv frequency amplifir to be phase-modulated  signal currents through L104. Figure 362 repre-
in conformity with amplicade vasiations of the ~sents the current through L104 (crystal fre-
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Fig. 38. Radio Transmitter BC-684-A:

quency) in the absence of any modulating signal.
An audio-frequency (sine wave) signal is shown
in Fig. 36b. As shown in Fig, 35, the two currents
pass through L104 o ground. The combined
curren s shown in Tig. 36c. Figure 36d sows
the inductive voltage peaks generated in L104
(ncar zero instantancous coil current) by the
combined current.

‘The peaked voltage across 1104 is recrified by
a biased rectifier, V102, as shown in Fig. 35. The
fixed bias on the grid of V102 is sufficient o
eliminate all porcions of the wave shown in Fig,
36d except the upper peaks. The rectified outpac
of V102 is illustrated in Fig. 36e. The wave
shown in Fig. 36f is representative of the funda-
mental component of the wave in Fig. 36e. The
difference berween the evenly spaced intervals
an che “time uxis” and the points of “zero cur-
rent” represents the amount by which modula-
tion has shifred the wave.

The wave in Fig. 36e contins a large number
of harmonic frequencies, each of which is sim-
ilarly phase modulated. A tuned filrer (C152,
C153, 119, L118, C156, and C157) suppresses
all but the fwedfeh harmonic of the crystal fre-
quency. This is passed on to the tripler stage of
the transmitrer.

e. Tripler, Doubler, Power Amplifier, and
Antenna Coupling Circuits. A fonctional dia-

62

unctional Diagram of A-f Amplifier

gram of the tripler (V108), doubler (V103),
power amplifier (V104), und antenna coupling
circuits is shown in Fig. 37

The input to the tripler tube, the voltage
across tuning capacitors C156 and C157, is &
wwelve times the crystal frequency, or one sixth
of the output carsier frequency. Coupled anti
resonanc circuits (C113, C114, £106 and C11s,
€116, 1107) in the plate circuit of V108 and the
grid circuit of V103 select the thirty-sixth har
monic of the crystal frequency and impress i
upon the doubler stage, V103, The doubler our
put is tuned co the outpur carrier frcqum() by
anti-resonan citcuiz L108, C119, hilk
capacitor C121 is included in the el circui
it 15 of low reaccance and is used only as a d¢
blocking ¢apacitor. The power amplifier, V101,
s coupled to the antenna by coupled circuis
C125, €126, 1110 and 1111, C127-C136. L122,
R158 is included in the grid lead of V104 10 sup
‘press high-frequency parasitic oscillarions.

f. Af Amplifier and Microphone Circuits
The essential circuits of the audio-frequeny;
amplifier and the microphone cizcuits are shovn
in Fig, 38.

The first audio-frequency amplifier tube
V105, may be excited by a micsophone. This mg|
be a carban-type microphone (cither Microphors
T-17 or T-30) conected to J102, or a magneci
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ypemicrophone (Microphone 1-33) connected
10101 In eiher case, pressing the switch on the
ictophone energizes the dynamotor relay wind-
ing (S102) and closes its concacts to start che
munsiteer dynamotor. The voltage from a mag-
necctype microphone is impressed acrass the
primary of input transformer T101. The second-
aryof T101 is Loaded by resistor R115. The volt-
age across R115 is impressed upon the input of
V105 through capacicor C137.

Siace the outpur of a carbon-type microphore
exceeds chat of @ microphone,

Switch Position Cireait

Fover anplific grid
Toul placc and screen

1 Doubler grid

2 First r-f amplifee geid
3 Rectifier grid

1 Tripler grid

5

5

25. Tunctioning of Remote Control Unit
RM-29D. A combined schematic and wiring
diagram for the remote control unit is given in
Figg, 76, The association of dhis unit with Radio

means are provided to care for this difference. A
magnecictype microphone may be plugged into
ack J10L or a carbon-type microphone may be
plugged inco jack 7102. The desired uniformiry
of excitation of V105 (in spite of differences in
mictophone outpuc) is obrained by the voltage
dividee action of capacitors C137 and C138.
138 is smaller char. C137 and the audio signal
voltage across C137, which is the excitation for
V105, is proporionally smaller. The d-c micro-
plone current is obtained throngh a ripple fileer
{R120, C140, and R121), from the vehicle hat-
ey

“The output of V105 is coupled o the grid of
V106 by capacitor C141 and resistors R151 and
R125. R123 is a noise flter resistor for the plate
of V105, Capacicor C145 s s a ground re-
wrn for the plate circuits of V105 and V106,

Output eransformer T102 has two series-con-
nected secondzry windings. One winding sup-
plies sidecone o cerminal 21 on plug PGLOL
dhrough resiseor R128. The sidetone volume is
adjusted by varying the serting of potentiometer
P101. The second winding supplies modularing
signals 10 the modulation coil, L104, through
sadio-frequency choke coil L10A.

rves

g Metering Circuits. A single meter, M101
(Fig. 74), may be switched to any one of several
it in the transmitcer by operation of switch
D125, The punel switch D121 is used to connect
the meter to D125 of to the thermocouple
101 for indicating antenna curcent. The fol-
lowing six circuirs may be checked by use of
125,

Ser SCRGS-A s also shown in the detailed sys-

tem 69, and is explained
in Para yuph 27. For morc deruiled information
an the funcrioning of the various components in
Remote Control Unie RM-29-D, refer to Tech-
nical Manual TM 11-308 which covers this unic

26. Functioning of Dynamotors DM-34-(¥),
DM-35-(%), DM-36-(%), and DM-37-(¥).
Four types of dynamotor are used with Radio
Sets SCR-G08-A and SCR-628-A. They are:

Dynaroror DM-34-(2): Reeiver (12 vols)
Dynamotor D) Traasmiaer (12 valis)
Dynamotor DM-36-(¥) : Receiver (24 volts)
Dymaamoror DNCAT-(3) - Tramsmcer (o4 vals)

Tach dynamocor combines the functions of 4
Tow-voltage (12-volt or 24-vole) d-c motoe with
a high-voltage (200 volts for the receiver; 600
volts for the transmitter) d-¢ generator in a
single machine. Only one frame, one armarure,
one field winding, and one pair of hearings are
required. The armarure s wound with £wo sep-
arate windings, cach of which is connected 10 its
own commatator. Schemaric and wiring diagrams
of the four dynamorors are shown in Tig. 39.
Apparatus location diagrams are shown in Fig,
40. Fxploded views of the dynamorors are shown
in Figs. 41 and 42. The parts numbers are given
in Paragraph 41, Maintenance of Dynamotor,

27. Functioning of Control Circuits.

4. Radio Set SCR-608-A. Figure 69is a system
schematic drawing of Radio Ser SCR-608-A
showing control circuit witing in the receivers,
transmitter, and mouncing, It also shows Remore
Control Unit RM-29D and field Telephone

6
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Fig. 41. Dynamotor DM-34-(*) o Dynamotor DM-36-(*): Exploded View
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EB8.(*), 50 that the wiring of a complete sys-
em i included. Refes to Fig, 69 for the discus-
sion which follows.

Connections o the vehicle batwety aze showa
atthe lower righe of the mounting, The negative
side is grounded and the positive fead goes
rerminal 1 of mounting receptacles J401, 402,
20d J403. On the corresponding plugs of the
receivess (PGL), resminal 1 commects to the oN-
o swirches D1, and on plug PG101 of the
wansmieer, terminal 1 connects 1 the ON-OFF
switch D124.

When a receiver on-OFF switch D1 is closed,
the receiver vacuum fube catbodes arc heated
and the receiver dynamotor starcs. The outpuc
ofeither or both reccivers s available ac receiver
headsec jacks J1 and J2, when the oUTFUT TO
piowes switches D2 are at ON. [nterconnection
between headsa jacks of the two receivers is
over the lead connecting to terminal 21 of PGL
This lead also connects thzough the mounting
1o terminal 21 of che transmiteer plug PG10L,
which goes to a winding on transforme: T102 of
the ransmiteet o provid siderone in the receiver
headsecs when transmircing. Receiver_output
volume is adjusted by voLuM?E conuol P1, and
sdecone level is adjusted by porentiometer P01
inthe transmitcer. The seceiver loudspeakers are
auned on or off by switches D3. The antenna
eonnection to the receivers s from the TR bind-
ing posc on the mounting throngh terminal Al
of J403 and PG101, through a break contact of
the transmictes anzcnna relay 8101, through ter-
minal A of PG101 and J403, through tesminals
Al of J4o1 or J402 and PG1, t the grid of
vacuurn tube V1. Transmiteer relay $101 is en-
ergized when transmitting, 30 that the receivers
are disconnecced from the ancenna.

When the transmitier ON-OFF swirch D124
s closed, the pilot lamp lights and the vacaum
tube filaments are heated. When a carbon-type
Microphonie T-17 (or T-30) is plugged into
jick J102 and the RECHVER TUNF-OPERATE
switch D122 is at OPERATE, the cransmiteer is
ready for operation. Closing the microphone:
switch enecgizes dynamotor selay 5102, thus
starting the transmitrer dynamoror. At the same
time relays $101 and §103 in the transmitter are

energized. $101 is the anteana relay which trans-
the ion from the receiver ©

power.

lead of the oscillatar V107. 5103 is the receiver
disabling relay which, when operated, short-
cikcuits the output of both receivers (leads from
5103 contacts theongh. termingls 7 20d 22 of
PG101 and J403, theogh terminal 7 of J402,
Jio1, and PG, to transtormers T1 in receivers).

throu

frequency tubis via traisfommer T102. The lower
secondary winding on T102 provides sidctone ©
the reciver headsers as previously described.

J¢ + magneticiype Microphone T-33 is used,

+ 15 plugged ino jack J101 instcad of Ji02.
Closing the microphone switch grounds the dyna-
motor relay $102 winding over leads marked A
and 5 and speech signals ace impressed on the
audio input transformer T101 via leads marked
 and p. Otherwise, operation of the transmitter
is the same as that described for the carbon-type
microphone.

To furnish carticr-frequency voltage for set-
ting push butcon selectors in the transmiccer and
the receiver without putting the transmitter “on
the ait,” the RECHIVER TUNE-OPERATE switch
D122 is provided in the transmiteer. In the fore-
going discussion of aperation of the tansmitcer,
i was stated that switch D122 was at OPERATS.
When chis swicch is set t RECEIVER TUNK (after
the ON-OFF switch is turned 1 OX), the trans-
mitcer dynamotot relay S102 is enecgized and the
dynamotor scarts without a microphone plugged
in. The antenna rclay S101 and receiver dis-
abling relay $103 do not operate, however, 5o
that carrier voltage is not applied o the antenna
and the receiver ourput is not short-circuited.

Radio Sec SCR-608-A nay be used with Re-
mote Contrel Unit RM-29-D and field Telephone
EE8-(*). These are also shown in Fig. 69, and
abrief description of their function is given here.

Plug PL55 of the zemote control unit s
plugged into a headset jack of the receiver and
Plug PL-68 is plugged into the carbon-type
‘mictophone jack of the transmitter. A headset is

o
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plugged into Jack JK-34-A of the remote control
unit and a carbon-type microphone is plugged
into Jack JK-33-A. Leads to the field telephone
ate connected at terminals L1 and L2. With
Swicch SW-185 of the remote conrrol unit at
®aDIO, Jacks JK-33-A and JK-34.A are connected
dicectly through to Plugs PL-68 and PL-55, re-
spectively. When the ansmitter and the recei
et ace turned on, operation is as previously de-
scribed, except that speech siguals pass through
the remote control unit. The secondary of trans-
former C280 is not connected, so chat no voice
communication with field Telephone TE-
is possible. The ficld relephone station may ring
the Ringer MC-131 in the remote control uni,
however

To communicate with a remore scation, Switch
SW-185 of the remate control unie is rhrown to
TELEPHONE, which disconnects Jacks JK-33-A
and JK-34-A from Plugs PLG8 and PL55 and
conncets chem to transformes C280, also connect-
ing Battery BA-27 in series to provide ralking
barcery supply for the microphone at the remote

control unit. When a semote station is to be
called, the handle on the crank of Generator
GN38 is lifted and rotated to therighe.

To allow the remote station to transmit and
receive over Radio Ser SCR-G08-A, Switch
SWASS in dhe remote control unit is set 1o
THROUGIL In this position, the speech signals
from the field telephone may be passed t the.
wransmitter by pressing the ANTLTIOWL switch
SW-175 in the remote conrrol unit. The aNTE
1OWL switch must be seleased for specch signals
from the receiver to be passed to the field tele
phone. It is nac possible to transmir from che
remote conteol unit when Switch SW-185 is uc
THRovGIL, but the specch sigaals can and mus
be monitored with a headset in Jack JK-34-4

b. Radio Set SCR-628-A. The functions of
Radio Set SCR-G28-A are exacrly the same as
Radio Ser SCR-608-A excepr that only oae re
ceiver is furnished. With this dillerence the fore
oing discussion of the functioning of Radio Sec
SCR-608-A applies to Radio Set SCR-628-4.
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SECTION IV. MAINTENANCE

Sgecial Notice 4o Maintenance Personnel: Be
fore making replacement of any parts ia chis
equipment, read Section V and particulacly Par-
agraph 43 for changes in circuit components

28 General Maintenance Information.

4. Precantions. Use care in servicing this
equipment. Servicing saould be done only by
competent personnel who are” supplied with
adequate ools and test equipment. An incx
- pesienced opezacor, in attempring to Locate and
teair & minor trouble which & compecent serv-
eeman could care for in a few moments, might
mialign or damage the cquipment o such a0
exent as to requirc its being sent 1o a repair
depar.
When working with the cransmitter, cither
in use or in testing, make sure that one of the
pish butcons is aluiays depressed when che dyna-
motor is running. Also, tum the transmiceer off
whenever possible.

In the following instructions it is necessary in
e cases 1o give values of voltage and current
for cerain condlitions. Because of variations in
s and other apparatus irems, consider sach
vl 1o be only approximacions in mosc cases.
35 long as he result obrained does noc differ
gretly from the eypical figute, it is probable
‘har the unit in question is noc in trouble.

Several drawings will be useful in connection
with maintenance work on this equipment, par-
ialarly the location of trouble. The following
w¢ included i addition to chose mencioned in
previous paragraphs:

Radio Receiver BC683-A: Location of
Alignment and Tuning Controls. This
shows where the various knobs and
screws are located for use in aligning
the tuned circuits and in making other
necessary adjustments.

Fig.51.

Radio Transmitcer BC-684-A: Location
of Alignmenc and Tuning Controls.
This shows where the various adjust-
mens are located for use in aligning

Fig. 52

the tuned circuits and in making other
necessary adjustments.
Fig.57. Radio Receiver BC683-A: Voltage
Diagram. This shows the voltages ©
be expected under normal conditions
from various points o the chassis.

Radio Receiver BC-G33>-A: Resistance
Diagram. ‘This shows the tesistance
values to be expected from various
points on the receiver to the chassis
All resisrance measurements are made
with the dymantotor removed from the
receiver

Tig. 58.

Fig. 59. Radio Transmitter BG684-A: Volrage
Diagram. This shows the volages ©
be expeced under normal condirions

from various points o the chassis

Radio Transmitrer BC-684-A: Resise
ance Diagzam. This shows the re:
ance values to be expected from various
points on che receiver (o the chassis.
Al resistance measusements are made
with the dynamotor in place in the
transmitter

Fig. 60,

Fig. 61. Mounting FT-237-(*) : Schematic Dia-

1
gram.

Tig. 62. Mounting FI-237-(*): Wiring Dis-

gram

b. General Information. The dcaning, in-
specting, and cesting procedures contained in
chis seccion ace intended o prevenc development
of faules in field service. Operation failures arc
usually caused by dire, loose connectioss, bad
vacuum tubes, defective wiring or component
parcs, misalignmenr, or incorrect tuning

Unless otherwise specified, make the follow-
ing routine checks of the major components after
every 300 honrs of service, (Check the vehicle
battety, charging generator, and voliage regu-
Lucor prior to making tests of equipment installed
in the vehicle.)

n
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Fig. 43. Rudio Receiver BC-683-A: Wiring Diagram of Front Panel
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 Routine Check of Mounting. Check the

g and prepare it for tescing of the radio
folows:

Be sue that the main fuse is intact and

dhe screws are tigh.

Sce thac che spare fuse is in place.

lispect the transmitter and the receiver re-

s, Repair or replace any tha are dam-

\Taspect the insulators and the lead-in, and
wnnection ac the lefehand end of the
ing.
RoutineCheck of RadioReceiver BC-683-A.
& Cleaning and. Inspecting.

(1) Remove the receiver from the mount-

(2) Clean the ourside of the cover and the
panel

(3) Remove the cover and see that the cir-
abel s secure.

(4) Clean and inspect plug PG1. Make sute
dhere s a slight play in the plug mouating.

(5) Carcfully shake or blow out dust and
it from che incerior of the receiver. Avoid
inging  rag in contact with receiver parts as
s may damage them.

K If an air hose is used be sure that any
it condensed in it is blown out before apply-
g the air scceam to the equipment. Use only
it inended for cleaning purposes and do not
How hard enough to misplace or damage any
spparacus.

(6) Inspect the set for:
(a) Toose or broken connections.

(b) Damaged pars.

(c) Evidence of excessive heating, such as
buned resistors or melted wax. Such troubles
n often be located by the sense of smell. Usc
Jout nose as well as your eyes.

Fig. 44. Radio Re
Location Diagram, Front View of Fansl

(7) Check both fuses and replace if neces-
saty.

(8) Dust off the push-button assembly with
compressed uit or a bellows,

9) Lubricate the push-button assembly as
directed in Paragraph 30f.
Cantion: Do.nor get ail on the locking wedge or
friction washers.

(10) Make sure all screws and nues are
tight. Check each socket mounting screw and
each grounding screw wich a screwdriver.
Caution: Do not use sbnormal force when tight-
ening screws. Take it casy.
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(1) Inspect the sockets for disty or dam-
aged prong grips.

b, Dynamotor Routine. Remove the dyna-
moror end bells and dust off the commautator and
brushes. The receiver dynamotor may be serv-
iced in accordance with Paragraph 41 of this
section. Make sure that the dynamotor voltage
ratiog is correct for the vehicle battery.

¢. Vacuum Tube Check,

(1) Check the radio-frequency amplifier
cube, VL, for tightness in its socker.

(2) Remove the tube and clean the prongs.

(3) Repair of teplace the socket if the con-
tact pins on the tube ate not gripped properly
by the socker recepracles,

(4) Make sure that the tube is of the type
specified, VT-112.

(3) Test the tube, if possible, in the the
checker unit of Test Sec 1-56-(*) in accordance
with inscructions furnished with the tube checker.
Do not neglect the shost circuit test.

. (6) Tf-the wbe is satisfactory pur it back
in the socker from whid
(Otherwise install 2 new whe.)

(7) Repeat sceps (1) through (6) for the

remaining tubes.

it was removed.

Cantion: Return cach be to the socket from
which it was ¢ is important diac even
tubes of the same type shall ot be incerchanged.

d. Voltage

(1) Place alkswitches on the receiver panel
in the downward position. Remave cover.

taken,

eck.

(2) Connect the receiver to power, prefer-
ably with a test cord (such as Cord CD-786, one
end of which plugs into a recepiacle on the
mounting and che other into the receiver under
est) . Otherwise insert the receiver into 4 mounc-
ing.

(3) Connect a_1000-0hms-pec-vole vole
meter of a vacuum-tube voltmeter (250- or 300-
volt scale) across capacitor €25, minus (—) to
the hiue lead and plus (-+) to the red-white lead
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(4) Turn the REC switch t0 ON. Observe the

wiring side of the chassis for smoke or spark.

1f any are observed, turn the REC switch to OFF

at once and check the, set completely o remedy

the tzouble. Then proceed with the following
ests:

Caution: High voltages are exposed.

(5) Make sure that, after the tubes are
warmed up, the potential across (25 is approti
mately 200 voles when the supply battery is in
good condiion.

(6) Check the voltages at each terminal of
V6 (limiter) as shown in Fig. 57. The values
obtained should be reasonably close 1o chase
specified for V6. Approximate agreement with
the values given in Fig, 57 indicates hat normil
voltages ate being supplied to a representative
tube.

e. Operation Check.

(1) Place all switches on the receiver panel
in the downward position. Replace cover.

(2) Inset the receiver into a mounting in
which a transmitcer is mounted.

(3) Depress the first channel selector but
<ons on the transmitter and the receiver.
(4) Stat the transmiver and the receiver,
(5) Throw the RECEIVER TUNF-OPERATE
switch on the transmitter to RECEIVER TUNE 2
the TUNE-OPERATE switch on the receiver o
1

(6) Throw the sSPEAKER switch to ON. If the
seceiver is in the proper adjustment, and set for
the same frequencies as the transmitter, the dial
reading should agree with the channel in use,
and 4 beat note should be heard in the loud
speaker.

7) T£ no beat note is heard, check the trans
mitter and receiver controls ro be sure that they
arein the positions specified and set for the same
frequency. If not, tunc the receiver as described
in Paragraph 215. If the seccings are correct and
no beat note is heard, check the receiver in ac-
cordance with Paragraph 39.




T 11620 v,

MAINTENANCE

PARS. 3031

(8) Theow the SQUELCH switch to ox and
dhserse that the CALL SIGNAL lamp. remains
Jighted. 1 necessary, adjust the SENSITVITY con-
wol 35 described in Paragraph 20a(2).

(9) Repeat steps () through (7) for each
channel ser up on che receiver. Turn the RECEIVER
TUNE-OPERATE switch on the transmicer back to
opiraTE whenever the output is not needed.

(16) Check the operation of the manual
wiing mechanism,

(11) Throw the RECEIVER TUNE-OPFRATE
swicch (0 OPERATE.

(12) Throw the RECEIVER TUNE-OPERATE

svich of the eransmitcer to RECEIVER TUNE. Op-
eate the microphone push button and speak into
e microphone. Check the loudspeaker output
for normal volume and quality.
Note; The receiver output will be short-circuited
by the disabling relay $103 in the transmitcet i
the RECEIVER TUNE-OPERATE switch s at OPiR-
sx.

(13) Check the sidetone volume in the head-
set {(OUIPUT TO PHONES switch in the OFF po-
siion) while calking into the mictophone. If
sidecone is not heard there may be trouble in
ddher che receiver or the transmirtee. Check
them in accordance with Paragraph 39 or 40

(14) Throw the RECHIVER TUNF-OPERATE
switch on the transmitter to OPERAT, operate
the microphone push button, and speak into the
mictophone. ‘The sidcrone volume should be
scisfactory in the headser when the OUTPUT 1O
PHONES switch is set to ON.

(15) Release the microphone push butcon
and check the volume of noise in the headsct.
Tum the serAKIR switch 1o ov¥ and nore that
thenoise volume in the headset remains the same.

}. Lubrication of Push-button Mechanism.
Tnspect the: push-button mechanism n((asxoml]y
The pusl-butcon plangers should be
with a very small amount of Univis 40 il ok
quivalece. The rack and gears should be lubri-
cated with Univis 115 oil, or its equivalent, Use

only a slight amount of oil, since t00 much oil
may cause the plungers to stick under low-tem-
perature conditions. 1 it is found necessary 0
clean the push-burton mechanism, kerosene is
the preferred cleaning fuid. Under field condi-
tions, where the recommended lubricants may
not be available, cleaning should be done with
great care and lubricant omitred if the equip-
ment is to be used under low-temperature con-
ditions. Do not get oil on the locking wedge or
the friction washers.

3L Routine Check of Radio Transmitter
BC-684-A.
4. Cleaning and Inspecting.

(1) Remove the transmitter from the
mounting.

(2) Clean the case and the panel.

(3) Clean and inspect plug PG101. Make
certain that there is a slight play in the plug
‘mounting,

(4) Turn the transmitcer upside down and
remove the borrom cover plate.

Importent: Afrer any repai, adjustment, or re-
placement of pares is made inside Radio Trans-
mitter BC-681-A, always take a reading with an
ohmmeter between coil L119 and ground. If
the reading is zero esistance you will bura out
resistor R119 as soon as you apply poer. Be
careful.

(5) Inspect the botcom of the ransmitcer
() Loose auss, bolts, or screws.

(b) Loose or broken connections.
(c) Damaged or worn pats.
d) Dic

(¢) Excessive heating. Use youe nose as
well as your eyes
(6) Carcfully inspect relays $102 and $103.
Tf cither relay requires servicing, refer to Para-
graph 31f.
(7) Tnspect the spring and roller guides
which eep the gang capacitor geas rack fn place.
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Fig. 48, Radio Transmitter BC-684-A: Apparatus Location Diagram, Top View



Fig. 49. Radio Transmitter BC-684-A: Apparatus Location Diagram, Front View
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(8) Clean the botrom of the transmitter.

(9) Replace the bortom cover plate and
the transmitter right side up.

(10) Remove the top cover plate and the
el scorage drawer. See that the circuit label
bseaure. (When the drawer has been pulled
1o its most extended posicion it can be re-
ed by raising the back portion and then ro-
che front upwards to clear the carch under
back of che drawer.)
(1) Inspect the top of the transmitter for

(3) Loose nurs, bolss, or screws.

(b) Loose or broken connections.

(c) Damaged or worn parts.

(d) Dir.

(¢) Excessive heating.
(12) Catefully inspect relay S10L. If this
1y requizes servicing, refer to Paragraph 31f.
(13) Clean the push-buton assembly with
mpressed air or a bellows. Use of an air hose
feguires caution as noted in Paragraph 30a(5).
(14) Tibricate the push-button assembly as
ditecced in Paragraph 31g.
Gastion: Do not get oil on the locking wedge or
hition washers,
(15) Check each socker mounting screw
with u screwdriver.
Gtion: Do nor use abnormal force when tight-
eniag the screws.
(16), Check the security of the grounding
pins.
(17) Inspect the b clamps.

b Dynamotor Routine, The transmitter dyna-
notor may be serviced in accordance with Para-
fraph 41. Make sure that the dynamotor volage
cating i correct for the vehicle battery.

. Vicnum Tube Check.

(1) Lovsen the tbe clamp and check the
poweer amplifier tube, V104, for tightness in its
sacke

(2) Remove the tube and clean its prongs.

(3) Repait or replace the socket if the con-
tace pins on the tube are not gripped properly by
the socket receptacles.

(4) Make sure that the tube is of the speci-
fied type, VT-165.

(5) Check the tube with a tube tester. Do
not neglect the short-circuit test.

(6) Tf the tube is satisfaccory, put it back
in the socket from which it was taken and re-
tighten the tube clamp. (Otherwise install a new
wbe.)

(7) Repeat steps (1 through (6) for the
remaining whes. ‘The rbes in the remaining
sockets are marked VT-164. Replace each wbe
in the socket from which it was removed.

d. Crystal Check.

(1) Open the crystal storage drawer and
the crystal operating compartment and check the
number of crystal holders issued.

(2) See that the required crystal holders are
properly placed in the crystal operating com-
partment.

(3) Check each operating crystal for firm-
ness in its socket. <

(4) Replace the crystal storage drawer and
the crystal operating compartment cover plate.

e. Operation Check.

(1) Remount the transmitcer and associated
receiver on the mounting in the vehicle,

(2) I radio transmission is nor authorized,
semove the antenna lead from the TR binding
post on the mounting and connect Antenna
A-83 (phantom) to the A and G terminals on
the wansmitter with short Jeads.

Note: 1 Antenna A3 is not available, an an-
cenna constructed according to Fig. 77 may be
used. If, in an emergency, neither of these
available, a 40-warr, 115-volt Mazda lamp may
be used. Notice, however, that neither the lump
nor the antenna according 1o Tig. 77 closely
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Fig. 50. Radio Transmitter BC-684-A: Apparatus Location Diagram, Bottom View
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fnulaes che acrual antenna; it is therefore
duubly important to readjust the antenna trio-
nes, as covered in paragraph (1) following,
sfer connecting o the real antenna

(3) Plug in a microphone and a headset.

{4) Tuen the transmitcer and the recciver on
ad note that the transmittee piloc lamp lights.

{5) Theow the transmitter RECEIVER TUNT-
OpERATE switch to OPERATE and the receiver
QUTPUT TO PHONES switch 0 OFF.

(6) Press the microphone button, observe
fatche dynamoror starcs, and talk into the micro-
ghone

(7) Note that sidetone is heard in che head-
¢ and chac ics volume may be varied by adjust-
ng the transmitrer SIDETONE control

(8) Tune the transmitcer and the receiver
wthe same chanael and throw the OUTPUT TO
NS switch on the receiver © ON.

(9) Speak into the microphone and observe
st che speaker’s voice is heard in the headset

(10) Turn the spraKER switch to O and
e thar the speaker's voice is not heard. Throw
fhe RECEIVER TUNE-OPERATE switch on the trans-
vER TUNE and note the speech
wiput is then obrained from the loudspeaker.
Return to OPERATE at he eransmitter.

miter t0 R

(11) For each push button, check the meter
wdings in accordance with Paragraph 196,
Table V, for cach of the METER SWITCH posi-
ions (TUNE-ANT CUR switch on TUNE) and for
e ANT CUR position of the TUNE-ANT CUR
virch, It may be necessary to adjust the antenna
simmers (C127 to C136) because of possible
differences between the teal antenna and the
phanrom ancenna. Theze will be considerable
variation. in meter readings among  differenc
ransmicees duc to power supply, vacuum tube,
ind circuic variations. Experience with a number
of transmitters is the best way to leam which
seadings are satisfactory and which are not.
When the transmicter is set 0 RECHVER TUNE
the meter current for METER SWITCH position 5

will sise to about twice that shown in Table V
and the current for MFTER SWITCH position 6
will drop to about half that showa in Table V.
Paragraph Ave gives further information on
thesc differences.

12) T this check is made in cold weather,
notice that the thermostat which controls the
beaters in che crystal compartment operates at
approximately 70 degrees Fahreahei.

1. Relay Maintenance.

(1) General. Bumish the relay contacts
swith a burnishing tool or other thin fla picce of
smooth meral. Never use abrasive papers of
cloths. If the contacts become pitred, 4 fine file
may he used to remove the rougher spors, after
wehich the contacts should be burnished. Take
precautions against metallic flings falling or
being blown into the apparacus.

No provision is made for adjusting contaccs

and it should nor he necessary under ordinary
conditions. The contacts should be parallel when
bought togerher. If some special situation makes
it necessary to adjust the contacts, it is preferable
<0 bend the contact arm rarher than the spring
(except for relay S101)
Warning: The spring assembly of $102 s con-
nected to the vehicle battery even when the
transmitcer ON-OFF switch is in the OFF posi-
tion and the green pilot light is extinguished.
If you find ic necesary to work on this relay
be sure to disconnect the battery at plug
PG101. If you don', you are very likely to
destroy the relay; you may also get a nasty
burn on your hand.

(2) Antenna Switching Relay S101, The
contact springs are mounted on Isolanrite bars
which ase very britcle. Take care to avoid strain-
ing or deforming chese bass. If any bending ad-
justment is required, it should be made on the
springs. Keep the points clean.

(3) Dyanotor Sarig Rely $102 Kecp
the points clean at all times. When he relay is
released, the separation berween points should
be approximarely the thickness of a thin dime
When the relay is operated, the armature travel
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should bé somewhat more han the smount nec-
essary to close the points. Then the contact
springs will be bent slightly and will exert some
pressure to hold the poins in good coritact.

(4) Receiver Disabling Relay $103. The
points should be kepr clean,

g Lubrication of the Push-button Mech-
anism. Tnspect push-butwon mechanisms occa-
sionally. Lubricate the push-buwon plungers
with 2 very small amoune of Univis 40 oil, or its
equivalent, and the rack and gears with Univis
115 oil, or its equivaleat, Use only a slight
amounr of oil. Too much oil may cause the
plungers to stick under low-temperature condi-
tions. (Caution: Do not get oil on the locking
wedge o friction washers.) If.necessary, clean
the push-button mechanism with kerosene.
Under field conditions, where the recommended
lubricants may not be available, cleaning should
be done with great care and lubsicant omiteed if
the equipment is to be used under low-tempera-
tare conditions.

32. Routine Check of System.
4. Inspection of Antenna System.

(1) See that Wire W-128 or Coaxial Cord
€O-287 bersween the antenna mast base and the
binding post of the mouncing is properly sup-
ported and that the connections are firm and not
shorccircuited.

(2) Be sure the proper antenna mase sec-
tions ace insealled and that heir couplings are
firmly joined.

(3) Tnspect the antenna mast base carefully.
Wipe off all dust and any vegeration that may
have caught in the springs. Flex the base to be
sure the springs are not broken and that the lead
to the radio equipment is in good order.

(4) Carefully inspecr all ground straps, if
used, and all bolted cornections in the grol
system. Tighten or resolder any doubtful con-
nections.

b, Talking Tests. Upon completion of the
routine tests described in Paragraphs 28 to 324,
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inclusive, it is desisable, if practicable to do 50,
talk berween two vehicles. Make this tesc v
Antenna A-83 (phantom) inscead of the regy
lar radiating syscem to prevent excessive sigas
radiation from either equipment. (1f no Ants
na A-83 is available, use an antenna construces
according to Fig. 77; if this is noe possible, use:
40-wat, 115-volt Mazda lamp.) A two-way cog
versation test should be made with vehide
equipped with Radio Set SCR-608-A or Radi
Set SCR-628-A.

33. Emergency Check of Receiver Output Val
ume and Circuit Aligament.
&, General. When the testing equipment fo
precision servicing of a receiver is not availabl
make  rough check of the alignment of the 1
ceiver circuits. The tests described may be mad
with the receiver mounted in the vehicle. Mi
aligned circuits so found may be realigned wid
a minimum of testing apparatus by followiy
the directions in Paragraph 34. The locarion a
the alignment controls is shown in Fig. 51.
b, Testing Apparatus Required.
1—Radio Transmitter BC-684-A known to bei
good condition,
1-Microphone T-17 or Microphone T-33.
1—Outpus meter of Tess Set 1-56-(*) equippe
with a 31-foot assembly of Cordage CO-
and Plug PL-53.

1—Volrohmmerer of Test Set L56-(*), or
1000-0hms-per-volt voltmeter, or 2 vacuu
tube voltmeter, 3-vol scale.

&. Check of Outpus Volume.

(1) Tnstall the eransmitter on the mouitin

(2) Plug in a microphone and adjust &
transmitter and the receiver to the same chaony
(the sransmitrer not operating).

(3) Conect the plug and cord assembly
Test Set 1-56-(*) o the = and vu terminals
the outpur meter, adjust the meter for the 1
volt scale, and insert the plug into one of
PHONES jacks on the receiver.
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(4) Tumn dhe sPEAKER switch to ON,
theow the TUNE-OPERATE switch to OPERATE, the.
QUTPUT TO PHONES switch to ON, and the
souELCH switch to OFF. Adjust the SENSITIVTY

" 4nd voLUMS controls to the extreme right (max-
imum volume) .

(5 Tura on the transmitter and the receiver
10d, afrer the vacuum aubes are hor, thtow the
RECFIVER TUNT-OPERATE switch on the trans-
Diter to RECEIVER TUNE.

(6) Operate the microphone switch and
whistle or shout for about three seconds into the
mictophone. The output meter should indicate
v ot mote, i it focs not, check the recever
in sccordance with Pasagraph 39. (Tune the re-
iver 1o the tansmitter frequency.)

(7) Check the receiver VOLUME control by
wming the control to the extreme lefe while
whiscing or shouting. The outpur meter fead-
lng should 'decrease uniformly to 1.0 volc or
less if it does not, it indicares that the VOLUME
aonirol may be defective or the amplifiers may
be noisy.

d. Check of Circuit Alignment.

(1) Remove the receiver dust cover and
place che receiver in the right-hand position of
the mounting. Leave the lefehand position
vacan:

(2) Tutn the SPEAKER switch to O, throw
the TUNE-OPERATE switch to TUNE, and the
squELCH. switch o ON. Adjust the SENSITIVITY
and voLuME controls to the extreme right.

(3) Press any convenient channel push buc-
o0 o the transmittce. Operate both transmitter
10d receiver ON-0¥ ¥ switches to ON. Operate the
MCEVER TUNE-OPERATE switch t0 RECEIVER
TUNE.

NaL lamp goes out. Note he two dial readings
at which the lamp goes out. The lamp should re-
main lighted over approximately three channel
divisions, and the zero-bear sewting should be
close to the centet of this taning range.

(6) Set the sensrmviTy control to the ex-
treme Lefc (minimum sensitivity) and carefully
adjusc the raning dial 1o each side of the zero-
beat seteing. The lamp should remain lighted
over approximately two channel divisions; and
the zero-bea serting should be at the center of
this tuning range, within plus or minus one-half
channel

(7) I the zero-beat setting s found to be
not centered, in steps (5) and (6), obuin the
“reduced-voltage” points as described in Paru-
graph 33¢ following and realign the cireuits a5
outlined in this paragraph.

e. Reduced-voltage Points.

(1) Connect the voltmeter across the limiter
cathode choke (L1), with the minus (—) ter-
minal of the meter conneeted 1o ground. (See
Fig. 51.)

(2) Tutn the SPEAKER switch to OFF, set the
YUNB-oPERATE switch onOPERATE, and throw
the sQUELCH switch (0 OFF.

(3) Wich the rransmiteer operating 0n RE-
crrvER TUNE, manually wne the receiver dial
for a maimum deflection of the volumeter. Note
the volemeter reading and the dial setcing.

(4) Casefully adjust the tuning dial © each
side of the maximum volemerer deflection unil
the volemeter indicates theee fourths of the maxi-
mum deflection. Note the two dial readings so
obesined. These are the "reduced-voluage”
‘points. The dial should be found adjustable to
beeween plus or minus one-half and plus or

b

(4) Manually s t0 zero-beat
with the transmitter frequency. Make sure that
e CALL SiGNAL lamp lights. Read the secting
uf the seceiver dial.

(5) Carefully adjust the tuning dial to eich
side of the zero-beat serting until the CALL siG-

el division without ceducing the
volmeter indication to less than three fourths
of its maximum deflection.

(5) Throw the sPEAKER switch and the
SQUELCH switch (o ON, and the TUNE-OPERATE
switch 10 TONE.

8
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(6 Tune for zero beat with the ransmitcer
frequency. The zera-bear serting of the dial
should be centered borween the *reduced-volt-
age” points. If the zerobeat sewing is noc
centered, the intermediare-frequency oscillator
should be adjusted as described in Paagraph 34
If the zero-beat sewting is centered with respect
0 the “recuced-voltage” points but not cencered
with tespect to the dial sertings ac which the CALL
SIGNAL lamp goes out, realign the discriminator
circuit, FLA, as described in Paragraph 31

34, Emergency Alignment of Radio Receiver
BC-G83-A.

4. General. When a receiver is found to be
out of alignment it can be put into serviceable
condition if another receiver or another trans-
miteer in good condition is available. Whenever
‘passible, check such emergency alignment in ac-
cordance with Paragraph 37. The method using
a good receiver is described first as it permits
alignmenc of all stages.

b. Method Using Good Receiver.
(1) Testing Apparatus Required. The fol-
lowing testing cquipment is requirc:
1—Radio Receiver BC683-A known to be in
good condition.

1—Mounding FT-273-(*).

1~TInsulated 14-inch hexagon socker wrench.

1—Resistor, 1000 ohms (not critical), equipped
with clips. (To avoid accidenta! shore cir-
cuits, the clips should be insulated, if pos-
sible.)

1—Volameter of Test Set 1:56-(*) o other volt
‘meter of 1000 ohms or more per volt, equip-
ped with approximately 3-foot lcads (prefer-
ably ewisted) , and clips.

1—Twisted pair (one wire with tracer) abou
3 feet long, with clips on both ends, onc
wire 10 have & capacitor of 0.001 microfarad
or larger between the wire and the cli.

1—Wite about eight inches long, with clips at
both ends.
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3—Wires each about one inch long, with a dip
ac each end of each wire.

1—Cord CD-786

Caution: When connecting or disconnecting
these wires, rurn the receiver off each time w
avoid shocks or equipment damage.

(2) Preliminary Steps. The following sieps
inreceiver alignment are divided funcrionally for
canvenience in description and understanding
but remember that in most cases ¢ in the
alignment of any of the paris involves checking
the adjustment of the other parts. The receiver
under rest will be referred to as the “trouble”
receiver in the following discussion

(a) Remove the covers from both e
celvers,

(b) Place all switches at ot (or down:
ward) in both sets. (The sQuELCH switch ity
have to be twrned on subsequently as explainel
in paragraph (3)(a) following.)

(c) Secure the good recelver in the right.
hand posicion of the mounting. Apply appropti
ate power to the trouble receiver by means of
Cord CD-786 or equivalent

(d) Turn bath sets 0a and set the TUNE
OPERATE switches at TUNE.

(¢) Allow both sets 10 to 15 minutes
warm up.

£) Connect both chassis together using
one wise of the above twisted pair. Use the vite
which does 07 have the capacicor in series,

(3) Tuning of the Lf Oscillator and the
L Amplifier Tuned Circuits FL1A, FL24, and
FL3A. A signal from the intermediate-frequency
oscillator.in the good receiver is picked up by
connecting the  0.001-microfarad  capacicar
(which is atrached to the twisted pair as just de.
scribed) to terminal 7 of FL4 of the good re-
ceiver. The other end of the wire in series with
the capacitor goes to the contral grid (terminal
4) of the modalator (V2) in the trouble e
ceiver, step (c). This tone passes through the
intesmediate-frequency amplifier and is used to
beac with the intermediate-frequency oscillator
in che trouble ceceiver. Thus this intermediate.
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frequency oscillator can be runed to zero-beat
with that in the good receiver. As a quantitative
indicator for wning the intermediate-frequency
dircuis, 2 3-volc(1000-or-more.ohms-per-volt)
volumeter is bridged across L1, srep (). A
rough adjustment of FL1A, FL2A, FL3A, step
(F), may be necessary in order to pass enough
infermediate-frequency tone for beating with the
incermediate-frequency oscillator. Unless the in-
termediate-frequency amplifier in the good re-
ceiver is shorted, step (b), noise will be super-
imposed on the test signal. In order to avoid
wdesirable. interference in the alignment, he
nadio-frequency oscillator in the trouble receiver
is disabled by increasing the bias on the grid,
step (2). In order to avoid flattened response
and consequent errors in aligament, the delayed-
suomatic-volume-control load resistor, R14, is
shorted, step (a). Tt may be necessary to tura the
sQuELCH switch to ON and adjust the SENSHTTY-
1y control until an accurate tuning indication is
obtained. In aligning the secondary of an FL unic
& 1000-0hm resistor is connected across the pri-
mary to improve the accuracy of the adjustment.
Similarly, in aligning the primary the resistor is
connected across the secondaty.

(a) Short-citcuit R14 of the trouble re-
ceiver. Also connect terminal 5 of V3 to C25—
e side to which blue-tracer wires are attached.
(It may be necessary to trn the SQUELCH switch
0N and adjust the SENSITIVITY conrrol o ob-
Gin a usable reading on the voluncter when
aning the FL units.)

(b) Short terminals 1 and 2 of FL3A of
the good eceiver with a short clip lead

(c) Connect rerminal 7 of FL4 in the
good receiver through the seties capacitor to
terminal 4 of V2 in the trouble receiver, Use for
this the remaining wire of the twisted pair, the
wite which has the capacitor in seties. The un-
ovisted:part at the ends should be as short as
possible. The capacitor should be nearest to the
good ceceiver.

(d) Place the SPEAKTR switch of the
aouble receiver at ON.

(¢) Clip the 3-volt meter across L1 of

the trouble receiver with the negative side on
the ground lug.

(£) 1€ the receiver s seriously misaligned,
obtain a rough alignment by adjusting the slugs
in FL3A, FL24, and FLLA, in that order, for
maximuon meter reading. (The 1000-ohm shunt
is not used in this procedure.)

Note: 1f no change in meter reading is observed
when the slugs of FL3A are adjusted, turn the
£00d receiver an and off and nore the deflection
of the meter. If this does not cause any change
in deflection the trouble recciver may be faulty
and require service. If the deflection is coo small
for satisfacrory reading, the connection ar ter-
minal 7 of FL4 may be moved to terminal 2 of
FLA 10 obtain a Jarger reading for the prelim-
inary adjustment. After that preliminary adjust-
meut ie should be rerurned (o terminal 7 of L4
which gives a signal strength more appropriate
or the subsequent tests

Caution: The lock washers on the tuning slugs
of the tned circuits may be damaged by rurning
the slugs in ©o far. When any adjustment of
chese units is made, make suce that the runing
shags bind sufficiently to insure permancncy of
setting. If they feel loose during adjustment,
tighten the lock washers by turning them to che
right with a small screwdriver.

(g) Align LCUA of the trouble receiver
for zero-beat and turn the TUNE-OPERATE switch
0 0PERATE,

(h) Clip the 1000-ohm esistor across ter-
minals 3 and 4 of FL3A. Adjust the primary
slug (p) for maximum meter reading,

(i) Remove the 1000-obm resistor and
clip it across terminals 1 and 2 of FL3A and ad
just the secondary slug () for maximum meter
reading,

(j) Repeat step (h) for FL2A.

(k) Repeat step (i) for FL2A.

(1) Repeat step (j) for FL1A.

(m) Repeac step (k) for FLLA and re-
move the 1000-ohm resistor when the aligament
is completed.

(n) Ic is advisable to check all adjust
ments, especially that of LCUA.

o7
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(4) Tuning of FL4: The Discriminator Cir-
cuit, The voltmeer is connected across the dis-
criminator load resistors, step (a). The second-
ary is adjusted for zero d-c output in this meter,
step (b). As the secondary skug is adjusted
through the proper point, the d-c reading will
change polarity. The automatic volume conrol
is restored to operation and the delay bias re-
moved, step (c), and the meter is connected
across the esistor (R38) in the plate circuit of
V1, step (e), thus giving an indication of auto-
‘matic-volume-concrol action amplified through
V1. The primary of FL4 can then be adjusted
for  minimum reading in the meter. The 1000-
ohm shunt is used across the output of FL1A,
step (d), 0 control the gain.

(a) Remove the meter and bridge it

across teminals 3 and 7 of FL4. Polarity of the
meter cannot be specified as it will depend on
the adjs .
(b) Align the secondary of FL4 for zeco
reading on the meter. Note that as the slug is
vatied in either direction from the zero reading,
the alignment meter should move p scale for
one direction and down scale for the other.

(¢) Remove the shost from R14, and
ground tesminal 1 of FLA.

(d) Place the 1000-0hm shunt between
terminals 3 nd 4 of FL1A.

(2) Remove the meter and bridge it be-
eween tecminals 2 and 3 of LCU2A, che posi-
dive lead going t cerminal 3. It may be neces-
sary to use the 30-volt scale.

() Align the primary of FL4 for mini-
mum merer reading.

(g) Remove both the 1000-ohm shunt
and the merer.

(1) Remove the shore berween C25 and
torminal 5 0f V3.

(i) Remove the lead from terminal 4 of
V2 of the trouble receiver, and from terminal 7
of ELA of the good receiver.

(j) Remove the shore between terminal
1 of FL4 and ground.

(5) Tuning of the Rf Oscillator, Assum-
ing the Intermediate Frequency 1o be Exactly

265 MC. This involves beating the radio-fre-
quency oscillator of the trouble receiver with
that of the good receiver to give zeso-beat in the
loudspeaker. The stay pickup in the tzouble
receiver from the good receiver is sufficient 0
that no direct connection of the radio frequency
becween the two receivers is required. The inter-
mediate-frequency oscillator of the teouble fe-
ceiver has been adjusted and s thus suitable for
beating purposes. The mecer is bridged across
L1, step (a), as s indicator to show when the
cutrent through the intermediate-frequency am-
plifier is increasing even though the frequencies
are not close enough togecher o give an audible
beac. It is left in this position to show when
LCU1A and LCU2A are properly adjusted. The
short is placed actoss Rid, step (b), to avoid &
flacened response curve, as discussed in Para:
graph 345(3). The intermediate-frequency os-
illator is tusned on, step (c), to provide a beat-
note. At the upper end of the scale the oscillator
i sec by adjusting the trimmer C1.7 to give zero-
beat in the loudspeaker. Since the intermediate
frequency is nominally 2.65 megacycles, there
‘must be a cotresponding difference becween the
owo oscillators involved in order to produce 1
beat tone which will pass theough the intcrme-
diste-frequency amplifier. For the high-frequency
end of the scale, set the trouble receives dial at
39 megacycles and set the good receiver dial ac
(39— 265 =) 36.35 megacycles. Then the trim-
mer, 1.7, is set for zero-beat in the loudspeaker.
For the low-frequency end of the scale sec the
good recciver dial at 27 megacycles and the
trouble receiver at 29.65 megacycles. With this
seing the slug in LCU3A is set for zero-beat
These two adjustments are then made alternacely
uneil the oscillator “tracks” satisfactorily at both
eads of the band.

(a) Bridge the meter across L1 (negative
tezminal oward ground).

(b) Place a short actoss sesistor R14.

(c) Place the TUNE-OPERATE switch of
the rouble receiver at TUNE and throw the TUNE-
OPBRATE switch in the good receivet ©0 OPERATE.

(d) Assuming the incermediate fre-
quency to be 2.65 megacycles, se the good re-
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cever at (39 — 2.65 =) 36.35 megacycles and
the trouble receiver at 39 megacycles.

(¢) Adjust the radio-frequency oscillator

wimmer capacitor C1.7 of the trouble receiver
o give zero-beat in the loudspeaker.

() Still assuming the intermediate fre-
quency (o be 2.65 megacycles, set the good re-
ceiver 2t 27 megacycles and the trouble receiver
2 (27 + 2.65 =) 29.65 megacycles, and, in the
same way, adjust the slug in LCU3A for zeto-
beat.

(8) Repeat the preceding two steps unril
the radio-Frequency oscillator tracks ac both ends
of the band.

(6) Check of the Intermediate Frequency
wid Readjustment of the Ref Oscillator. In the

ceiver. (If the beat note cannot be found seadily,
due to insufficient pickup, connect the bared end
of a piece of insulated wire to the A post of
the trouble seceiver and extend it across the top
of the good receiver 10 act as an antenna, Remove
this wire when the observation is complete.)
This dial setting should be between 35.6 and
35.7 megacycles. This allows for the 0.05-mega-
cycle tolerance at (33 + 2.65 =) 35.65 mega-
cycles. 1 it falls within that range, the radio-
frequency oscillator is properly tuned and no
further work on it s necessary. If nor, steps (d)
through (g) should be followed. Assume, as an
example, that the two dial setings giving zero-
beat were 3035 and 35.35 megacycles. Half the
difference becween these frequencies represents
the true frequency which, in this

foregoing oth the
mermediarc-frequency amplifier stages and che
intermediare-frequency oscillator were adjusted
 exacly 2.65 megacycles. Acrually, a variation
I this frequency over a moderate range will not
erfere with satisfacory operation as long as
the adjustment of the radio-frequency oscillator
b consiscent with che intermediate frequency,
For example, if the dial of the trouble receiver
issec at 39 when the incermediate-frequency am-
plificr (and oscillacor) cicuits of the good re-
ieiver and the trouble receiver are taned for
25 megacycles, then set the dial of the good re-
wivet at (39 — 2.5 =) 365 megacycles for
sligning the radio-frequency oscillator in the
ouble receiver. Otherwise, the dial calibration
il not be correc. For this reason, it is desirable
1 make the following tests which supplement
Paragraph 345(5) rather than supersede it, The
aouble reciver is set (in the middle of the
ninge) ac 33 megacycles and the good receiver
isadjusted s frequency which will give zcro

example, comes out as 2.5 megacycles. This
figare is then used instead of 2.65 in steps (d) to
(8)- Ordinarily, the necessary correction will be
obtained by a slight change in the trimmer CL7
at the high end of the scale. The procedute to be
followed if a correction is necessary is described
in steps (a) through (g).

(a) Set the dial of the trouble receiver
to 33 megadycles.

(b) Adjust the dil of the good receiver
10 give zero-beat at approximarely 30.35 mega-
cycles and note the dial reading atwhich it occurs.

(c) Leaving the trouble receiver tuned to
33 megacyeles, setune the good receiver to obtain
the (somewhat weaker) beat note between 33
and 36 megacycles. Note the dial reading.

(d) By subtraction, obtain the difference
berween the two dial readings obtained in steps
(b) and (c)

(¢) Divide this difference by two,

(F) The value obtained in this way is the

beat wich oscillacor
inthe m'mblc receiver. The readmg on the dial of
the good receiver should be very close to (33 —
1265 =) 3035 megacycles. (This teading serves
52 guide. The second beat, to be obtained near
35,65, is a beseer indication of the accuracy of
wjosment) A similar bear, though not so
sttong, can be obtained by runing the good re.
iver the same distance above the touble re-

actual requency.
) Repear the alignment procedure,
(5)(d) through (g), for the radio-frequency
oscillator, using this value in place of 2.65 mega-
cycles.
(h) Make cerrain thar the radio-fre-
quency oscillaror tracks at both ends of the band.
i) Remove the short from terminals 1
and 2 of FL3A in the good receiver.
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(j) Replace the cover on the good re-
ceiver.

(7) Adjusting LCULA and LCU2A. Tn tan-
ing the radio-frequency circuits a shunt is placed
across FLIA, step (), to avoid limiting action.
Also, R14 is shorced and the SQUELCH switch
turned to ON for the seasons just discussed. 1f
the trouble receiver is not in a mounting, the
ground on the primary at LCULA is floating
Therefore, terminal 2 of LCU1A must be shorted
directly to ground, step (b). Also, short the an-
tenna post (terminal 3 of LCU1A) to terminal
2 and ground, step (b), as its effect on the ad-
juscment of the secondary would be noticeable if
itwere allowed to float. Without the ground, this
floating condition would exist as there is no ter-
mination across the primary of LCULA wher we
are relying on stray pickup for the test signai.
For preliminary alignment, as the top of the fre-
quency band, adjust the trimmers C1.1, CL3,
and CL5 to give maximum reading in the meter;
at the botcom of the band, adjust the slugs of
LCU1A and LCU2A for maximum meter read-
ing. For final alignment, the 1000-ohm shunt
should be removed, the good receiver turned
off, and the final alignment of LCUTA and
LCU2A made on noise alone at both ends of the
scale. This procedure is given as step (k).

4) Place a 1000-0hm shunt between ter-
minals 1and 2 of FLLA. Connect the 3-volt meter
across L1 of the receiver with the negative side
on ground lug, Short R14.

b) Short terminals 3 and 2 of LCUTA,
to ground, using the shortest wires.

(c) Ses the dial of the trouble recciver
to 39 megacycles.

(d) Tune the good receiver at approxi-
mately 36.35 megacycles & the dial to give 2
beat note on the loudspeak

(¢) Align CL.1, C1. 5. and C1.5 for max-
imum reading on the m

(£) Sex the dial of the good receiver at
27 megacycles.

(g) Tane the trouble receiver at approx-
imately 29.65 megacycles to give a beat note.

(h) Adjust the slugs in both the primary

%

and secondary of LCU2A and the slug in LCUIA
or maximum reading of the meter.

(i) Repeat steps (c) through (h) unil
these units erack at both ends of the band. (This
completes the rough adjustment.)

(j) Turn the good receiver off. Tum,
the SQUELCH switch of the trouble receiver 0
OFF. Remove the 1000-0hm shunt from FL14 of
the trouble receiver

(k) Repear che aligament seeps for
LCU1A and LCU2A dsing noise backgroud
alone for maximum meter reading at both ends
of the dial (27 and 39 megacycles).

(1) Remove the short circuit from R14
Remove also the meter, and the shorc circuis
from terminals 3 and 2 of LCUTA o ground

(m) Replace all cover plates securely.

(n) Replace the dust cover.

(0) Reset the push burrons using a trans-
mitter as described in Paragraph 21a.

(p) Place the sec in its installation and
trim CLL

¢. Method Using Transmitter.

(1) General. One, or possibly two, mis-
aligned circuits in a receiver can be roughly
aligned with the remaining circuits of the re-
ceiter, in an emergency, by using an associated
transmitter, or the transmitter in a neaby ve-
hicle, as a source of testing frequency. Such 11
emergency alignment should be checked in ac
cordance with Paragraph 37 as soon as prac
ticable. Alignment of the radio-frequency oscil-
lator unit (LCU3A) should not be atcempred by
this method. In the instructions which follow,
it is assamed that the radio-frequency oscillator
is functioning properly.

Trisalso assumed here that the source of radio-
frequency. testing frequency is the associated
tansmicer. Modifications to adapt the method
10 the use of a tansmitter in 2 nearby vehide
are obvious. (For example, when the local trans-
mitter is used, the RECEVER TUNE-OPERATE
switch is turned (o RECEIVER TUNE, whereas it
it is turned to OPERATE when another vehicle i
used.)

Note: Duting the following tests, operate the
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tansmiter dynamoros only when reading the

meter or making an adjustment which requires

power from the dynamotor.

(2) Testing Apparatas Required.

1-Radio Transmitter BC-684-A known to be
in good condition.

1-Mounting FT-237-(*).

1=Volrohmmeter of Test Sec 136-(*), or a
1000-0hm-per-volt voltmete, or a vacuum-
twbe volumerer. Meter to have a 3-volt scale
and also a 10- or 30-volt scale.

I-Insulated p-inch hexagon socket wrench.

1-IRC BT-/3, 5000-ohm resistor of its equiva-
lent with clips and shost leads.

1-500-micromicrofarad mica capacitor with
small clips and very short leads.

2-Wices, each 1}/s-inches long, with a small
dlip on each end of each wire.

1-Wire, 6-inches long, with small clip on each
end.

(3) Emergency Alignment of 1 Oscillasor.
Align a defective or replacement LCU4 runing
it as follows:

(a) Install eransmitcer and receiver on
the mounting. Place the receiver in the right-
baad posicion.

(b) Find the “reduced-voltage” points
asdirected by Paragraph 33¢, and make your set-
ting halfway becween.

©) Remove the cover plate which per-
mits access 1o the adjusting screw in LCU4.

(d) Vary the seting of this screw until
4 beat note is heard. Carefully adjust for zero-
beat, This step brings the replacement tuning
wit, LCU4, into aligament with the intermedi-
aefrequency amplifier.

4) hmchen:y Allgnmem of Lf Amplifie
Emergency aligoment

() Connect the voltmeter (3-volt scale)
across the limiter cathode choke, L1, as shown
in Fig. 51.

(c) Disable the antoina
ol circuit by short-cir
the short jumper wire with a clip on each end.

(d) Using the 6-inch jumper, wind a coil
of four urns of U-inch diameter about L-inch
long. Connect this coil becween terminal 4 (con-
trol grid) of modulator tube V2 and the adja-
cent socket ground terminal. This shunt is to
reduce the input to the intermediate-Frequency
amplifiet to  point where the action of the lim-
iter circuits will not mask the tning point during
tests. It may be found necessary to adjust the
number of turns or the spacing to secure suit-
able values, step (h).

(€) ‘Turn the receiver on-0FF switch to
ON; the TUNE-OPERATE switch to TUNE; the
SPEAKER switch t0 ON; the SQUELCH swirch to
oFF; the voLUME contol o the extreme righ
Release the tuning dial by depressing one of the
CHANNEL SELECTOR push buttons part way.

(£) Adjust the sransmitcer to a channel
near the 27-megacycle end of irs frequency range
Turn the trnsmitter on, Place the RECEIVER
TUNE-OPERATE switch on RECEIVER TUNE.

) After the receiver has had time to
warm up, carefully adjust the receiver dial (use
the same serting as on the transmitcer) for zero-
beat with the transmitter signal and note the

maximunm deflection of the voltmeter as the dial
is tuned through he zero-beat point. The meter
deflection should decrease as the dial is varied
© cither side of zero-beat. Resore the zero-beat
adjustment after completing the observation.

(h) Remove the coil from V2 and note
the reading of the volmeter. The volumeter
reading with the coil in place should not be more
than three fourths of the reading with the coil
removed. If it more, adjusc the spacing of che

quency filter unit (FL:A, FL2A, FL3A) may be
acomplished as follows:

(2) Install the transmitcer and che re-
eeiver in the mounting, with the receiver in the
lighthand position.

tuns uncil s saris-
factory reading js obcained.

nels (0 a point where no signals are being re-
ceived) and note the minimum voltmeter read-

9



PAR. 34

RADIO SETS SCR-60B-A AND SCR-628-A

™ 114

ing. (The volumecer is effective as a cning indi-
caror only if its deflection is kept between the
minimum value and the “three-fourths” reading,
step (h). Thercfore, keep the deflection within
this range at all times during chis procedure.)

(k) Remove the cover plates from the
tuning uaic (FL1A, EL2A, or FL3A) o be
aligaed.
(1) Adjust the of(primary) and s (sec-
ondary) adjusting screws of the uning unic for
2 rough approximation of the maximum volc-
meter deflction.

{m) Connect the 5000-0hm resiscor be-
esveen terminals 3 and 4 of the tuning unic being
adjusted.

(n) Adjust che P screw for 2 maximum
voltmeter reading. See the Nore followinyg step

(0) Kemove the resistor from terminals
3 and 4 and connect it berween terminals 1 and 2.

(p) Adjust the s screw for maximum
voltmeter reading.

Note: Check the zero-beat setting occasionally
as the work progresses. Also, keep the volumeter
within the limits given in step (j) by adjusting
the shunting coil as necessary. Remove the coil
and the 5000-ohm resistor.

(5) Emergency Alignment of Rof Amplifier.
Meke an emergency alignment of a radio-fre-
quency tuning unie (LCUIA or LCU2A) as
follows:

(a) Tnstall the transmitter and the re-
ceiver in the mounting, with the receiver in the
righthand position

(b) Connect the voltmeter (3-volt scale)
actoss the limiter cathode choke, L1, as shown in
Fig. 51.

(c) Disable the auromatic-volume-con-
ol circuic by short-ciscuiting sesistor R14. Use
che short jumper wire with a clip on each end.

d) Connect the 500-micromicrofarad
capacitot between terminals 1 and 2 of filter unic
FLIA. (The capacicor reduces the signal input
o the intermediate-frequency amplifier suffici-
ently to preven limiter action from masking the
desited tuning poiat in the test.)

£

) Remove the cover plates from
LCU1A and LCU2A tuning units and from the
wrimmer capacitors, C1.3, CL5, and CL7. (Th
cover plate of C1.7 is beside C24.)

Cantion: Do ot disturb the seaing of the oscli=
i ey

" P!

(f) Turn the sPEAKER switch to ON, s6
the TuNF-oPERATE switch to TUNE, and tarn the
SQUELCH switch to OFF. Turn the VOLUME ot
trol ¢o che extreme right.

(g) Adjust the transmitter for operation
near the 39-megacycle end of is frequency range
and start the transmitter and the receiver. Place
the transmitter in the RECEIVER TUNE condiion

h) After the seceiver has warmed upy
carefully adjust the receiver dial for zero-beat
with the transmiteer (the receiver dial should
tead the frequency to which the transmitcet s
sec). Adjust each of trimmer capaciors CL,
€173, and C1.5, for maximum volmeter deflec
don. Tf the S00-mictomicroferad capacitor
bridged across terminals 1 and 2 of FLIA his
not reduced the signal strength (from the trans.
micter) sufficiently 1o obtain a good range of
meter deflection, 4 further reduction may be ob-
sained by connecring thar capacitor across ter
minals 1 and 2 of either FL2A or FL3A instead
of FL1A. When the trimmers are properly set
the volueter deffection decreases as the sec
detuned from the zero-beat poin,

i) Remove the 500-micromicrofarad
capacior shunt from terminals 1 and 2 of the
ilter uni shunted «s called for in step (g). The
volumeter reading with the capacitor in place
should be not more than three foutths of the
reading with the capacitor removed. If it is more,
the capacitot leads are (0o long, or the clips are

not making good contact.
(j) Replace the capacitor and rim the
scrcings of CL1, C1.3, and CL5, if necessary.
(k) Operate the transmitter near the 27-
megacycle end of its frequency range and care-
fully adjuse che ceceiver to zero-beat with the
wransmitcer. The reading of the receiver dial
should corsespond with the transmiter fre-
quency. -
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(1) Adjust che P (primary) and s (sec:
indary) adjusting screws in taning unit LCU2A
nd the single adjuscing screw in LCUIA for
imum deflection of the voltmeter

(m) Readjust the tansmitter and re-
siver 1o the higher test frequency and tim
1, C1.3, and C1.5 for maximum voltmeter
ecion.
(n) Check back and forth between the
o test frequencies, repeating steps (1) and
) unel o further improvement can be made.
(0) Restore the receiver to normal end
the sncenna trimmer capacitor as described
it Pasagraph 19a.

(6) Emergency Alignment of Discrimina-
or Align a discriminator filier unit (FLA) in an
mergency as follows:

(2) Tnstall the transmiccer and the re-
ther in the mouncing, with the receiver in the
ighehand position.
(b) Connect the voltmeter (3-volc scale)
os che limiter cachode choke, L1, as shown
nFig. 51.
(c) Disable the automatic-volume-con-
ol circuic by shorc-ircuiting resistor R14. Use
eshort jumper wire with a clip on each end.
(d) Connect the 500-micromicrofarad
apacitor berween terminals 1 and 2 of filter unit
A, (The capacitor reduces che signal inpuc
0 the intermediate-frequency amplifier suffici
fly 1o prevent limitcr action from masking the
d tuning point in the test.

(€) Remove the cover plate from filter

(f) Turn the sPEAKER switch to ON,
i the TUNE-OPERATE switch (0 TUNE, and
| tun the SQUELCH switch to OFF. Turn the voL-
s control  the extreme sight.
(2) Adjust the transmitter for operation
e he 27-megacycle end of its frequency range
and start the transmitter and the receiver. Place
‘e mansmitter in the RECEIVER TUNE condition.
(h) After the receiver has warmed up,

atiobear occurs at maximum deflection of the

voltmeter and note the maximum reading.

(i) Remove the capacicor from FL2A
and note the new voltmeter reading. The volc-
meter seading with the capacitor connected 0
FL2A should not exceed three fourths of the
reading with the capacitor semoved. If it docs,
the capacicor leads are too long, or the clips are
not making good contact.

(j) Reconnect the capacitor to terminals
1 and 2 of FL2A.

Ground terminal 1 of FLA to the
chassis wich a short jumper wire. Remove the
voltmeter from across L1 and connect it between
terminals 3 and 7 of filter FLA (10-volt or 30-
voltscale, + terminal o terminal 3 of ehe flter).

Check the zero-bear setting of the
dial while observing the voluneter. The meter
should read zero at zero-beat and reverse polar-
ity as the receiver is tuned through the zero-beat
point. I this is not the case, align the secondary
by adjusting the s (secondary) adjusting screw
for zero voltmeter reading.

(m) Remove the voltmeter from FLA
and connect it (3-volt scale) berween terminals
2 and 3 of wining unic LCU2A (4 terminal of
voltmeter to terminal 3 of LCU2A). Remove the
short circuit from resistor R14.

(n) Adjust the » (primary) screw in fil-
ter FL4 for a minimum deflection of the volt-
meter.

0) Reconnect the volemeter (10-volt o
30-volt scale) to terminals 3 and 7 of FL4 and
recheck the adjusement of screw s in FLA as in
step (1).

(p) Restore the receiver to normal.

35. Emergency Aligament of Radio Transmit-
ter BC-684-A-

4. General. The test procedures described
hereafrer are inzended to apply when it is neces-
sary 1o replace one or more transmitter com-
ponents which are likely to affect alignment of
the wansmitcer tuned circuits and a precision
wavemeter is not available for use. The critical
components are: coils 1101, L103A, L104,
L1054, 1106,1107, 1108, and L110; che ganged
adjustable capacitor assembly €106, C113, C115,

95
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€119, €125, C152, and C156; and wimmer ca-
pacitors C107 (if used in the ransmitter under
tes), C114, C116, €120, C126, C153, and CI57.
Replacement of capacitor C147 or the channel
selector assembly also necessitates checking
alignment of the circuits. The location of the
alignment controls for the transmitter is shown
in Fig 52.

Note: During the following tests operae the
dynamoror only ‘when reading the meter or
making an adjustment which requires power
from the dynamotor. Paragraph 205 should be
read and understood before the following or
other servicing tests are made.

b. Testing Apparatus Required.

1—Narrow-blade (14-inch) screwdriver or, pref-
crably, a long-handled hexagon adjusting
tool,

1—Rule (&inches long x fy-inch wide).

<. Preliminary to Alignment. It is desicable
to check the operation of the oscillator and
‘metering circuits prior to emergency alignment
of the transmiteer circuits. This may be done as
follows:

1) Tnsert a low-numbered and a high-
numbered cryseal. (preferably Channel 270 and
Chanuel 389) in sockets numbered 1 and 10,
respectively, in the crystal operating compart-
ment.

(2) Set the METER SWITCH o position 2
(first radio-frequency amplifier grid curren),
turn the TUNE-ANT CUR switch to TUNE, and
unlock the channel selector. ‘This is described in
Paragraph 21a.

(3) Press CHANNEL SELECTOR push button
n0. 1, start the transmiteer, and operate the RE-
CEIVER TUNE-OPERATE switch t0 RECEIVER TUNE.

(4) Observe the seadinig on the panel meter.

(5) Repeat steps (3 ) and (4) for push buc-
ton no. 10. If meter readings are noted for both
these frequencies the oscillator is operating
propesly.
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d. Eniergency Alignment of R-f Amplifir.
(1) In later transmitters C107 has been

miteed, but i there is a C107 in the transmirter
under test, see that it is set to the minimum ca
pacitance posicion (open end of slot to left as
viewed from the front of the transmitter).

(2) Press CHANNEL SELECTOR push-bution
no. 10, Sec the MEYER SWITCH to position 3
(grid current of rectifier) and the RECENER
TUNB-OPERATE switch to RECEIVER TUNE.

(3) Adjust the gang capacitor assembly for
‘maximum deflection of the meter.

(4) Press push button no. 1 and repeat sigp

(3) Carefully release push button no. 1,
carefully turn the gang capacior control to the
extreme front, and lock the selector unit as alsp
described in Paragraph 21a.

(6) Check the CHANNEL SELECTOR adjust
‘ments by pressing the no. 1 and no, 10 push bu-
tons and observing the maximum metet. deflc-
tion at each frequency as the gang capacitot
assembly is rotated slightly sgainst the restoring
force of the selector. Do nof aitempt fo rolde
the capacitor assembly more than a few degress
The test meter should indicate a maximum at the
settings derermined by the selector. If this is not
the case, repeat steps (2) through (6) until you
obtain the proper adjustment of the selector.

e. Emergency Alignment of Rectifier. Since
the filters following the recifier are primasly
intended for selection of the correct crystal har-
monic frequency, it is important that these cit
cuits be disturbed as licle as possible when te
‘placing components which affect the alignment

(1) 16 L118 or L119 has been seplaced,
adjust the tning slugs to about 34 inch from
the open end of the coil as measured with the
scale mentioned in Paragraph 35.

(2) Set the METER SWITCH to position 4
(grid current of tripler).

(3) Stast the transmitter a the highfre.
quency end of its range (by pressing the appro-
priate ‘CHANNEL SELECTOR push butcon and
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throwing the RECEIVER 'TUNE-OPERATE switch to
RECEIVER TUNE).

(4) Adjust C153 and C157, respectively,
for maximum deflection of the meter.

(5) Adjust the uansmitter o the low-fre-
quency end of its range (by pressing the appro-
pridte CHANNEL SELECTOR push button and
throwing the RECEIVER TUNE-OPERATE switch to
nckveR TUNE) and adjust L119 and L118, in
i, for maximum meter deflection.

(6) Repeat steps (3), (4), and (5) uncil
m futher increase in meter deflection can be
dbtained,

(7) Starc o neaby seceiver, throw the
SPEAKER switch (0 ON, the TUNE-OPERATS switch
1 TUNE, and the sQUELCH switch to ON. Adjust
the sENsTIIVITY control so that the receiver s
operated by only one frequency from the trans-
aitcer. This frequency, as determined from the
teceiver dial calibeation, should be that for which
the transmiteer is tuned. If it is not, readjust the
iter circuits but'with a somewhat different in-
ital setting of the uning slugs in L118 and L119
il the receiver (used as a wavemeer) indi-
ates that this stage has been aligned properly
and the correct harmonic has been chosen by the
L118, L119 and C153, C157 circuits.

f. Emergency Alignment of Tripler.

(1) € 1.106 or L107 has been seplaced, ad-
just the tuning slugs to abou chree-fourths inch
from the open end of the coil

2) Set the METER SWITCH to position 1
(grid curcen of doubler).

(3) Adjust the wansmitter at the high-fre-
quency end of its range. (See Paragraph 35¢.)

(4) Adjust C114 and C116, in wen, for
maximum deflection of the meter.

(3) Adjust the transmitcet to the low-fre-
quency end of its range and adjust L106 and
1107 for maximum meter deflection.

(6) Repeat sceps (3), (4), and (5 unil
0 forther increase in meter deflection is ob-
uinable.

¢ Imergency Alignment of Doubler.
(1) 1€ 1108 has been replaced, adjust the
tuning slug to about 3 inch from the open end
of the coil.

(2) Set the METER SwitcH to position 5
(grid current of power amplificr).

(3) Adjust the ecansmitcer ac che high-fre-
quency end of its range and adjust C120 for
maximum meter deflection.

(4) Adjust the transmiteer to the low-fre-
quency end of its range and adjusc L108 for
maximum deflection of the merer.

(5) Repeat steps (3) and (4) until no fur-
ther increase in meter deflection is possible.

b. Emergency Alignment of Power Ampli-
fier.

(1) If the L110-L111 coil assembly has
been replaced, adjust the wning slug at the bor-
tom of L110 to the center of its range of varia-
tion.

(2) Set the METER SWITCH to position 6
(ol plate and screen current) and make sure
the RECEIVER TUNE-OPERATE switch is at oprk-
s and left there for the following power am-
plifier tests.

(3) Set for minimum coupling of L111 0
L110 (rotation of the coupling control to the
right). Detune C136 by serting it to the maxi-
mum’ capacitance position and detune C127 by
adjusting it the minimum capacitance position.

(4) Start the tansmitter at the high-fre-
quency end of its range. (Tor this test the dyna-
‘motor maust be started by operating a microphone
switch.) Adjust C126 for a mininum deflection
of the merer. Tf a tuning point cannot be found,
try a different seting of the L110 adjusting slug.

(5) Adjust the rransmittet to the low-fre-
quency end of its range. Adjust the slug in L110
for a minimum deflecrion of the merer. Adjust
chis slug by inserting a screwdriver through the
bole in the end of the transmitter and curning
the slug adjusting gear.
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(6) Adjust C126 a the higher frequency
and L110 a the lowe frequency until no fusther
reduction in the meter deflection can be made
ar either end.

36. Emergency Sousces-of Tesc Tones. In
the absence of a test scillator, test tones can be
obrained from a receiver or a transinitter known
10 be in good condition. The mechods of doing
this are discussed in detail in Paragraph 39g(6)
for the receiver and Paragraph 39g(7) for the
transemitcer. Signal sources other than a signal
generacor may be summarized as follows:
4. A Signal.
(1) A good receiver will provide audio-
frequency noise when there is o input signal.
(2) If two good receivers are available they
can be used together to provide a beat note.
(3) A good ansmitter may be used with
a microphone into which the operator hums or
whistles. The resulting audio output can be
picked up for est purposes.
b. L Signal. This may be obtained from a
good receiver.
¢. R-f Signal, ‘This may be obtained from
cither 4 receiver or 4 transmitcer.
d. Atmospheric Noise. Atmospheric noise
may be used as  signal sousce in the absence o
other signal sousce. Since noise.is an indefinie

sort of signal (no precise frequency) and the:

interrediate-frequency band width is consider-
ably wider than the range of frequency which
may be heard, the number of circuits aligned by
this means should be 2 minimum.

e. Signals from Distant Vebicle. Signals
from a vehicle about 10 miles distant may be
used a5 a rough check of receiver seasitivity, par-
ticularly when such signals are compared to the
noise background when the distant transmitter
is off the air.

f. Signals from Nearby Vebicle. Si
from a nearby vehicle which is operating into

Antenna A-83 (phantom) , ot the antenna shown
in Fig. 77, or a 40-watt Mazda lamp, instead of
the regular antenna structure, are strong enough
for testing purposes.

37. Precision Alignment of Radio Receiver
BC683-A.

4. General. Whenever a complete inspection
of a receiver is made, check alignment of the
tuned circuits in accordance with the following
procedure:

b, Testing Apparatus Required.
1—Adaprer FT-384-(*)
1—Insulated pinch hexagon socket wrench,

1—Output meter from Test Set 1-56-(*), or i
equivalent.

1-Volt.ohmmeter 1.107-(*), or its equivalent

1—Signal generator (frequency-modulated).

1—Cornell-Dubilier capacitor, Type 1, 0.006-
microfarad, or its equivalent, with suitable
lips.

1~IRC tesistor, Type BT-14, 1000 ohms, o its
equivalent, equipped with insulated clip con:

Caution: When connecting or disconnecting
these wires, turn the receiver off each time to
avoid shacks.

Adapter FI-384-(*) is a switching box for
connecting test meters in various pasts of the
circuit to facilitate alignment procedute. Photo-
graphs and a circuit diagram are shown in the
following figures:

Tig. 53. Adapter FT-384-(*): Front View.
Fig. 54. Adapter FT-384-(*) : Back View.

Fig. 55. Adapter FT-384-(*): Application 1.

adio Receiver BC-683-A.
Fig. 56. Admpt:r Fl'»sEA-(‘): Schematic and

<. Alignmen criminator Ciresil
(FL#) and Lf O:ullatar Circuit- (LCU).
When aligning the intermediate-frequency am-
plifier or discriminator, if no shielded room is




™ 11620

IV. MAINTENANCE

PAR. 37

Fig. 53. Adapter FT-384-(*): Front View

available and disturbing interference from near-
by electrical equipment is obscrved, this inter-
ference can be minimized by connecting a short
suap lead from terminal 5 of V3 to C25 (the
terminal to| which blue-tracer wites are con-
mucted), whenever using the incermediate fre.
quency.

(1) Remove the dust cover from the re-
ceiver.

(2) Make sure that a dynamotor of the cor-
ect primary voltage racing is in place.

(3) Loosen the cover plates from LCU1A,
LCUZA, FLIA, FL2A, FL3A, FL4, and LCUA,
(The plates may be loosened by semoving the
tter pin at one end.)

Caution: Do not remove the cover from LCU3A.

(4) Sec the receiver controls as follows:
The SPEAKER switch at ON, the seNsTIvITY and
VOLUMS controls to the extreme right, the TUNE-
OPLRATS switch at OPERATE, the REC switch at
OFF until ready, the OUTPUT To PHONES switch
atoN, and the SQUELCH switch at OFF,

(3) Set up Volt-obmmeter 1-107-(*) as fol-
lows: Connect the battery plug attached to the
short cable at the bottom of the volt-ohmmeter
4 Battery BA~40. Set the SELECTOR switch for
~¥0LTS and the RANGE switch for 3 V.n.C. Short
the COMMON and D.C. VOLTS leads together and
@un the ZERo AD knob for zero indication on
che merer. It s advisable to leave Volt-ohmmeter

Fig. 54. Adapler FT-384-("): Back View

1-107-(*) on for approximarely five minutes be-
fore using it, to allow the zero adjustment of the
meter to become stable. Connecr the volt-ohm-
meter leads €0 the v.TVM. posts of Adapter
FT-384-(%).

(6) Connect the high side of the signal gen-
erator output through the 0.006-microfarad ca-
pacicor 1o the limiter control grid (terminal 6 of
FL3A) and connect the low side of the generator
0 the chassis.

(7) Adjust the generacor for an oucput of
between 1.0 and 2 volts a 2.65 megacycles

(8) Plug Adaprer FT-384-(*) into recep-
tacle PG1 of the receiver and connect to the bat-
tery. Tutn the switch of the adapter to pisc (dis-
criminator output voltage).

(9) Turn the receiver to oN and, after al-
lowing sufficient time for the vacuum tubes to
hear, adjust screw s (secondary) in filter FLA for
zero cutrent in the voltmeter. The meter should
reverse polarity as s is varied to cither side of
the zero-current poinr. The sclector switch of
Volt-ohmmeter 1-107-(*) can be tumed from
—VOLTS 10 +-VOLTS t0 note this effect. This is an
accurate indication of frequency and can be used
a5 a check during the test. A check may be made
from time to time o make sure that this meter
still reads zero. If it docs not, the signal gener:
acor should be readjusted to restore the reading
1 zero.

(10) Throw the TUNE-OPERATE switch o
TUNE. Adjust the slug in tuning unic LCU4 for

101,
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zeobeat. Set the TUNE-OPIRATE switch “"‘”%."’gd‘é‘d S,
ResatE. X VTR o
(11) Turn the switch of the adapter to N Shass
ey and adjust the » (primary) adjusting 3/
screw in FLA for maximum indication on the 2
volt-ohmmerer. 56000
(12) Restore the adapter switch to pisc and e
trim the s screw setting for zero meter current.
Adjust the signal generator 50 kilocycles above a0
and 50 kilocycles below 2.65 megacycles and
make sure tha the readings of the volt-ohm-
meter are approximately the same (but of op-

posice polasity)

(13) Vary the signal generator frequency
abote 2.65 megacycles until the test meter de-
fection s greatest. Note the meter reading and
the generator frequency. The frequency should
be berween 2.725 and 2.745 megacycles.

(14) Repeat step (13) below 2.65 mega-
cycles. The meter reading should be within 0.75
volt of the previous reading and the frequency
should be between 2.560 and 2.580 megacycles.

(15) Place the switch of the adapter at
a1, with che signal generaror sec for 1.0-volc
output at 2.65 megacycles and note the reading
of the volt-ohmmeter for later use in testing the
inermediate-frequency amplificr.

d. Aligument of 1-{ Amplifier.

(1) Reduce the signal generator output t©
zet0 and connect its shielded cord to the control
grid of the modulator (terminal 4 of V2). E
posed_unshielded wires are dangerous and
should be kepe as short as possible, preferably
less than 2 inches, including the o

(2) Adjust the generator (o a small output
1 2,65 megacycles and adjust it for zerobeat
with the intermediate-frequency oscillator when
the TUNE-OPERATS Switch s set at TUNE. Then
sestore the switch 0 OPERATE.

(3) With the switch of the adapter at cATH,
increase: the generator ousput suffciently to cause
o reading of 0.9 on the volt ohmmeeer. Adjuse
dhe generator output from time to time during
the following alignment t maintain a meter

seading of berween 0.6 and 0.9 volt.

1
e

L g
Esibia

Fig. 56. Adapter FT-384-(*): Schomatic
and Wiring Diagram

(4) Connect the 1000-0hm esistor between
terminals 3 and 4 of filer unit FL3A and adjust
the primary of FL3A designared », for maximum
voltmeter reading

5) Connect the resistor berween terminals
1 and 2 of FL3A and tne the sccondary of
FL3A, designated s, for maximum volimeter in-
dication.

(6) Repeat steps (4) and (5) for filter
unis FL2A and FLLA, respectively. Upon com-
pletion of these adjustments, note the signal gen-
erator output required to obtain the same meter
deflection as in Patagraph 37¢(25). It should
not be necessary to increase the signal generator
outpuc beond 50 microvolts to obeain this
reading.

7) Vary the signal geacraror frequency
through the 2.65-megacycle setring and note thar
the selectivity is approximarcly symmerrical
abour the mid-frequency.

(8) Adjnst the generator frequency t 2.65
megacycles and the generator output as tequired
for 2 meter current of 0.9 vol.

(9) Double the signal generator output
voltage (6 db increasc) and deermine the fre.
quencies above and below 2.65 megacycles at
which 0.9 volt is obrained. The band wideh be-
tween the two "6 db down” frequencies should

103
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be not less than 75 kilocycles and the mid-band
frequency should be within 5 kilocycles of 2.65
megacycles.

(10) Repeat steps (8) and (9) for a 1000-
fold voltage increase (60 db) of generator out-
put. The band width between the two 60 db
down'” frequencies shall not exceed 350 kilo-
cycles.

(11) Remove the strap between C25 and
terminal 5 of

e Ak‘gmm n[ Ref Oscillator (LCU3A)
and Rf Amplifier Circuits (LCULA and
LCU24).

(1) Reduce the signal-generator output to
zer0 and connect its shiclded output cord direct-
ly to the A and G binding posts on the receiver,
with shorc leads. (This will be a test through
the whole receiver except the connections from
the fronc A and G binding posts to the regular
4 and G terminals in the plug PGL. Ie may be
wise, therefore, to test for continuity between
these two sets of terminals.)

(2) Roate the tuning dial to the stop at the
27-megacycle end of the scale. The reference
line on the dial should be in approximate align-
mene with the tuning index. If the error is
14 inch or more, repair the unit. This involves
removing the front panel and adjusting the glass
with the hairline on it. It should be done only
if unavoidble.

(3) Adjust the dial and the signal generator
0 39 megacycles.

(4) Loosen the cover plate (near C24)
from C1.3, CL.5, and CL7 and the cover place
of LCU3A.

(5) Turn the switch of Adapter F1-384-(*)
to DISC.

(6) Place the TUNE-OPERATE switch of the
receiver at TUNE.

(7) Adjust the trimmer CL7 for zero-beat
in the loudspeaker. The (discriminator) volt-
meter should read zero when the fréquency is
correct. ‘This is an additional check on the fre-
quency of the intermediate-frequency oscillator.

(8) Set the signal generator and the receiver
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dial ar 27 megacycles and adjust the slug in
LCU3A for zero-bear.

(9) Repeat steps (7) and (8) unril the os
cillator tracks satisfactorily ac both ends of the
band.

(10) When the oscillator is satisfactory at
both ends of the band, check the 36-, 33-, and 30-
megacycle points also. Zero-beat should be ob-
tained within one-half dial division at each of
these frequencies. If tracking at these frequencies
is not satisfactory repeat step (7) using 38 mega-
cycles and step (8 using 28 megacycles. After
the dial eracking is regarded as satisfacrory, take
cae to avoid touching C1.7 and the slug of
LCU3A, when making furcher adjustments.

(11) Tum the swich of Adapter
FT-384-(*) 10 CATHODE and restore the TUNE-
OPERATE switch t0 OPERATE.

(12) Increase the signal generator outpuc

sufficiently to cause 2 meter reading of 0.9 volr,
Adjust the generator during the course of the
following procedute to maintain a reading of
between 0.6 and 0.9 volt on the meter.
Note: During the final alignment adjustments it
is usually impossible to keep the meter deflection
below 0.9 volt by reducing generator outpu.
Under these conditions modulate the generator
with 400 cycles and a frequency swing of = 15
kilocycles. Connect the outpuc meter of Test
Set 1:56-(*) to Adapeer FT-384-(%), and sup-
plement the test meter deflection by observing
the ourput meter deflection.

(13) With the signal generator at 39 mega-
cycles, tune the receiver dial for zerobeat at 39
megacycles. Adjust, in turn, immer capacitors
C1.5, C1.3, and C1.1 for maximum test meter
deflection.

(14) Adjust the generator and the receiver
t0 27 megacycles as in step (13).

(15) Adjust, in rara, the slugs in the
LCUIA and LCU2A shield cans for maximem
deflection of the meter.

(16) Readjust the trimmer capacitors 1t
39 megacycles and the inductance trimmers at
27 megacycles alternately until o furher im-
provement can be obrained
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1. Check of Sensitivity and Stability.
(1) Sex the signal generator to 39 mega-
cycles and adjust the receiver to zero-beat at 39
megacycles. Then reduce the signal generator
 2¢r0 output.

(2) Switch the sQUELCH control 10 ON and
adjust the SENSITIVITY control so that the CALL
SGNAL lamp is barely extinguished.

(3) Increase the generator outpur sufici-
ently o illuminate the CALL SIGNAL lamp. A
signal of 1.0 microvol or less should suffice.

(4) Repeat steps (2) and (3) at 27 mega-

(3) Set the signal generator to give 3 micro-
volts output at 39 megacycles. It should be pos-
sible to extinguish the CALL SIGNAL lamp by
wrning the SENSITIVITY control to the lefe. Re-
peat this rest at 27 megacycles.

(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
abour 1.0 to 1000 microvolrs. The pitch of the
beat note should remain within audibilicy over
the entire range of signal voltage.

8. Outpus Power Measurement.

(1) Adjust the signal-generator requency
© 27 megacycles and 1.0-microvolt output.

(2) With the spEAKER switch a o, and
the TUNS-OPERATE switch at TUNE, ser the OUT-
PUT TO PHONES switch t0 ON, and the SQUELCH
switch to ON. Turn the SENSITIVITY and VOLUME
controls to the extreme right.

(3) Tune to zero beat with the signal gen-
erator and operate the TUNE-OPERATE switch to
OPERATE. Trn the SPEAKER switch to OFF,

(4) Modulate the signal generator with 400
Gycles with a frequengy deviation of 15 kilo-
Gycles and read the outpur meter. The meter
should read over 18 volts.

5. Noise Test. With the signal-generator out-
put at 1.0 microvolt, remove the modulation

from the signal. The output meter should not
read more than one ifth of the reading obrained
in Paragraph 37g(5).

i, Check of Limiter Action.

(1) With conditions as in Paragraph 37g,
increase the signal-generator output to 10 micro-
volts and observe the reading of the output

r

(2) Increase the signal-generator output o
100, 1000, and 10,000 microvolts successively.
The volemeter reading should stay within = 5
volts of the reading obtained in ().

}- Volume Comtrol, Remodulate the signal
with 400 cycles with a frequency deviacion of 15
kilocycles and 1.0-microvolt input, and gradually
rotate the VOLUME control to the lefc. The out-
puc meter should decrease progressively to less
than 1.0 volr. After restoring the volume to max.
imum, turn the SPEAKER switch to oN. The out-
put meter reading should remain approximately
constant. Observe the tone from the loudspeaker
asacheck on its operation. A very weak response
or a bad rade may indicate that the speaker
cone has been damaged.,

38. Precision Alignment of Radio Transmitter
BC684-A.

a. General, Whenever a complece inspection

of a transmitter is made, check alignment of the

tuned circuits as follows:
b. Testing Equipment Required,

1—Antenna A-83 (phantom), or an arcificial an-
tenna (Fig. 77), or, if radiation is permis-
sible, a vehicle antenna of correct dimensions
(including lead-in and ground).

1—Sensitive precision wavemeter, 4- to 20-
megacycle range:

1—Narrow-blade (V-inch) screwdriver ar long.
handled hexagon socket wrench for adjusting
the trimmer capacitors and coil slugs.

1—fy-inch screwdriver for locking the selector,
e

1~Ginch rule (narrow blade).
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1—Cord CD-786 for connection of the transmit-
ter under test to the power supply through a
consenient mounting or equivalent.

¢. Preliminary to Alignment.

(1) Thtow the TRANSMITTER switch to OFF,
the RECEIVER TUNE-OPERATE switch to OPERATE,
and the TUNE-ANT CUR switch 0 TUNE.

(2) Inserc Crystal Holder FT-241-, Chan-
nel 270, into socker no. 1 and Crystal Holder
FT-241-A, Channel 389, into socket no. 10 in the
crystal operating compartmenc. If these particu-
Iar cryscals are unavailable, others within five
channels of these may be used.

(3) Remove the top and botom cover
plates £rom the transmitter and lay the transmit-
ter on its back so the botrom and top sections are
accessible. Plug one end of Cord CD-786 into
the Left end of the transmitter and the other end
into the left connector of the mounting which is
connected to a Jarge 12- or 24-volt batcery supply.
Make sure a dynamotor of the correct input volt-
age racing has been inserted in the transmiter.

(4) Tinlock the channel selector (see Para-
graph 214) and chen ser the gang capacitor for
minimum capacitance (plates all our).

4. Alignment of First R-f Amplifier.

(1) Set the METLR SWITCH 10 position 2
(grid current in the first radio-frequency ampli-
fier) and turm the TRANSMITTER Switch t ON.

(2) Set C107 to the minimum capacitance
position (open end of slot at lefc as viewed
from frout of the wransmitcer) .

Note; Capacitor €107 has been omitted from
later transmiteers.

(3) Press push button no. 10 and start the
dynamotor by placing the RECKIVER TUNF-OPER-
ATE switch on RECEIVER TUNE. IE che oscillator
and metering circuit are working, the meter will
deflect, indicating current in the first radio-fre-
quency amplifier grid circuit. Stop the dynamotor
by throwing the RECEIVER TUNE-OPLRATE switch
w oruraTE. Do fiot let the dynamotor run for
long periods of time during the following tests.

106

Set the METER SWITCH to position 3
(grid current in recrifier).

(5) Stare the dynamotor (RECEIVER TUNE:
OPERATE switch to RECEIVER TUNE) . Adjust the
gang capacitor for maximum meter deflection
and obsetve the relative position of the capacitor
‘plates. Rotate the gang capacitor by inserting a
screwdsiver in the slor on the end of the gang
capacitor shaft (located near the bandle on the
right end of the transmmitter) or by the associated
small knob.

(6) Press push button 0o, 1 and repeat step
(5). The observed rotation of the gang capacitor
in passing from no. 10 o no. 1 should be ac least
75 per cent of the otal possible rotation,

(7) Carefully release push batwon 10. 1,
curn the gang capacitor to the extreme right, and
lock the selector uni

(8) Stare the transmitrer (dynamoror).
Check the sclector adjustment by pressing the
40, 1 and then the no. 10 push button. Observe
the maximum meter deflection at each frequency
as the gang capacitor s varied slighly Wm
the restoring force of the selector springs. Dt
108 attempt 1o robate the capatitor consrol more
than a few degrees. The merer should indicatea
‘maximum deflection at the capacitor seting de-
tecmined by the selector. Tf the gang capacitor
has noc been properly positioned at each fre:
quency, repeat the procedure, Paragraphs (5
through (8, until the proper adjustment is ob-
tained of the trouble is locared.

e. Alignment of Rectifier.

1) Set the METER SWITCH to position 4
(grid current in tripler).

(2) Adjust the tuning slugs in 1119 and
1118 o about 3 inch from the open end of the
coils. This may be measured with the Ginch
narrow blade rule inserted in the open end of
the coil form.

(3) Sec C153 and C157 to the mid-capaci-
tance position {open end of slot toward rear of
ser).
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Note: Steps e(2) and e(3) are unnecessary if
there is reason to believe that there has been no
major change in the coils or capacitors in this
stage

(4) Adjust the wavemerer t0 one sixth of
he output frequency (38.9/6 = 6.48 mega-
eles) and place the pickup coil near L118 and
Lu19.

Cantion: The wavemerer may affect the tuning
of L1168 and L119 if it s coupled t00 closely to
these coils.

() Press push button no. 10, stare the dyna-
motor, and adjust C153 and C157 for a maxi-
1um deflection of the transmitter panel meter at
the wavemeter frequency. Tabe care that the
dreuits are being tuned 1o the correct frequency.
Wavemeter resonance is indicated by a dip in
panel meter reading. I the circuits cannot be
wned, try a different seing of the L119 and
L118 tuning slugs. Repear this procedure until
apanel meter deflection is obrained, and with the
wavemeter determine the frequency to which the
circuits ate tuned. I the tuned frequency is
bigher than the correct frequency, inctease the
wning induccance or capacity, or both; if the
tuned frequency is lower than the correct fre-
quency,”decrease the tuning inductance o ca-
pacicy, or both, until the correce frequency is
obtained. The transmirter employs copper tun-
ing slugs in the coils and, therefore, the coil in-
ductance is decreased as the slug is inserted
fasther inco the coil winding.

(6 Press push button no. 1 and adjust the
slugs in 1119 and L118, respecrively, for maxi-
mum deflection of the pancl meter. Do not ad-
jusc C153 and C157. Check the frequency being
wned (27.0/6 = 4.50 megacycles) with the
wavemeter and proceed as in step (5) if the
frequency is incorrect.

(7) Repeat step (5) (adjusting only the
capacitance trimmers on button 10) and step
(6) (adjusting only the coil slugs on buton 1)
until no further adjustment is required. In some
cases where the ciscuits do not appear to align
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properly ax both ends of the band it may be de-
sirable (with the METER SWIYCH in position 3)
0 adjust and lock selector button 5 at some fre-
quency near the middle of the band (say 33
megacycles) and align berween butcons 10 and 5
to get the coil shugs and capacitors near their cor-
rect posicions. Then finally align between but
tons 10 and 1 as described.

1. Alignment of Tripler.

(1) Set the METER SWITCH to position 1
(grid cutrent in doubler)

(2), Adjust the tuniag slugs in 1106 and
L107 to about ¥ inch from the open end of
the coils.

(3) Set C114 and C116 o the mid-capaci-
tance position (open end of slot roward rear of
ser).

Note: Steps (2) and f(3) are unnecessary if
there has been no major change in the coils ot
capacitors in this stage

(4) Adjust the wavemeter to one half of the
outpuc frequency (38.9,/2 = 1945 megacycles)
and place the pickup coil near 106 and L107.

(5) Press push button no. 10, start the dyna-
motor, and adjust C114 and C116 for a maxi-
mum deflection of the panel meter ac the wave-
meter frequency. Take care that the circuits ate
being tuned o 19.45 megacycles. If the circuits
cannot be tuncd to the proper frequency, try @
different setcing of the L106 and L107 taning
shugs.

(6) Depress push button no. 1 and adjusc
the slugs in L106 and 1107 for maximum de-
flection of the meter. Check the frequency being
tuned (27.0/2 = 13.5 megacycles) with the
weavemetrer. I£ the frequency is incortect, it will
be necessary to recheck the frequencies to which
the rectificr stage has been aligned in accordance
with Paragraphs 38¢(4) aud 38¢(6).

(7) Repeat siep (5) (adjusting only the
capacitance trimmers on bution 10) and step
(6) (adjusting only the coil slugs on button 1)
until no fusther adjustment is required.
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g Alignment of Doubler,

(1) Set the METER SWITCH to position 5
(grid cusrent in power amplifier).

(2) Adjust the taning slug in L108 to about
3 inch’ from the open end of the coil.

Note: This step is unnecessary if there has been
n0 major change in the coil or capacitor in this
stage.

((3) Press push button no. 10, start the dyna-
motor, and adjust C120 for a maximum deflec-
tion of the meter. If 2 runing point cannot be
found, try a different setting of the L108 tuning
slug. Frequency measurements are not requited
in this stage if the alignment of the preceding
citcuits has been done correctly.

(4) Press push button no. 1 and adjust the
slug in 1108 for a maximom meter deflection.

(5) Repeat step (3) (adjusting only C120
on button 10), and step (4) (adjusting only
L108 on butcon 1), until no furcher adjustment
is requiced,

(6) Replace the bottom cover plate of the
transmitter and erim all aligament adjustments
previously made, by repeaing the procedure
described in Paragraphs 384, ¢, f, and g. The
bottom cover makes only small changes in the
circuit capacitances or inductances and so only
small changes in the trimmer capacitors or coil
slugs will be required. They are necessary, how-
ever, if most satisfactory performance and tube
life are o be obtained.

b, Alignment of Power Amplifier.

Sct dhe, METER SWITGH to position 6
(toral plate current)

(2) Thiow the RECHIVER TUNE-OPERATE
switch t0 OPERATE.

(3) Adjust che coupling of L111 t0 L110
unil the center of coil L111 is opposice the top
OF coil L110 as seen through the vertical slot in
L110. 'This may be accomplished by rotation of
the knurled finger wheel accessible through a
rectangular hole in the right end panel. (See
Fig. 52.)
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(4) Connect an antenna (arificial or rea
see Patagraph 385) to the transmitter. (During
manufacture this stage is adjusted with the ar
tificial antenna (Fig. 77) plugged into the A
and G posts on the front panel of the trans
miter.)

(3) Press push button no. 10, plug in s
microphone, and start the dynamoror by oper
ating the microphonie switch. Immediately -
just C126 on top of the selector unit for mini-
mum deflection of the panel meter (minimun.
plate current).

(6) Adjust antenna trimmer capacitor C13§
(marked as no. 10 on the right-cnd panel of the
transmitcer) for maximum antenna current it
the artificial antenna mecer.

Note: I an Antenna A-83 (phantom) or a real
antenna is used for these coupling adjustments
it will be necessary, in order to have an indica-
tion of antenna current, to throw the TUNE-ANT
CUR switch t ANT CUR and observe the deflec:
tion of the panel meter. Restore the TUNE-ANT
CUR switch to the TUNE position whenever ad
justments ae to be made to capacitor C126 or o
the inductance trimmer of L110.

(7) Adjust the coupling between L110 and
L111 for maximum antenna current, then reduce
the coupling to lower the antenna current (o ap-
‘proximately 60 per cent of maximum and read-
just the antenna capacitor, C136, for maximum
antenna current.

(8) Press selector button no. 1 and adjust
the tuning slug (inductance trimmer) of L110
for minimm plate cotsent (with the TUNE-ANT
CUR switch at TUNE). The tuning slug is oper-
ated by a toorhed wheel which is turned by in-
serting 2 screwdriver through the hole opposite
the bottom of L110 in the right-cnd panel of the
transmitcer,

(9) Adjust the antenna trimmer, C127
(0o. 1), for maximum antenna current.

(10) Shift alternacely beween selector but-
tons no. 1 and no. 10, making the proper ad-
justment of L110 and €126 for minimum plate
curtent until no Fzther adjustment of L110 and
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C126 is required. When on button no. 1, adjust
the tuning slug L110 for minimum plate cur-
sent, and adjust the antenna trimmer, C127, for
maximusm antenna cursent. When on button no.
10, adjust the trimmer capacitor, C126, for mini-
mam plate curcent and adjust the antenna trim-
mer, C136, for maximum antenna current.

As the minimum merer reading may not be
sharply defined when the inductance trimmer is
turned, it is sometimes casier to adjust the ca-
pacity rimmer €126 for minimam: plate current
when on selector burton no. 10, then operate
selector button-no. 1, and again adjust C126 for
minimam plate cusrent. Then adjust the induc-
wnce trimmer by a few turns and repeat the pro-
cedure already oudlined, noring he position of
€126 for each sclector button. Tum the in-
ductance erimmer of L110 one way or the other
uncil the position of C126 for minimum plate
curtent is the same at both ends of the band
(selector burtons 1 and 10).

‘The radio-frequency stages have now been
ganged and should erack sacisfacrorily at all fre-
quencies.

i. Coupling 1o the Antenna Circuit. When
the procedure in Paragraph 385 has been prop-
erly accomplished, the transmitter is ready for
coupling to a suitable anenna. The method of
making coupling adjustments is described in
Paragraph 214.

39. Location of Trouble in Radio Receiver
BC-683-A.

«. General. The following tests aid in iso-
lating the source of trouble. To be efiective the
procedure should be followed in the order given
heve. A faulty receiver will be referred to here-
after as the “trouble” receiver.

Refer 10 the following figures o aid in the
Iocating of trouble in the receiver:
hgs ahe 46. Apparatus Location Diagrams.
Location of Alignment and Tuning
Controls.

Voltage Diagram.
Resistance Diagram.
mgs 43 72. Wiring Diagrams.

Fxg. 57.

Remember firse,-servicing procedure should
cause no further injury to the receiver. Second,
trouble should be localized to a single stage or
circuit. Third, the trouble may then be isolated
within that stage or circuit by appropriate volt-
age, resistance, and continuity measurements.
‘The relationship of the various steps of this sug-
gested procedure to these considerations, graph-
ically illustrated in Charts 2 and 3 at the end of
Paragraph 39, may be summarized as follows:

The putpose of inspection is to locate any
visible trouble. Through this inspection alone,
you may frequently discover the trouble, or de-
terminie the stage in which the trouble cxists.
‘This inspection is valuable in avoiding additional
damage o the receiver which might occur
through improper servicing methods, and in
forestalling future failures.

‘The power supply test prevents further dam-
age o the receiver or the dynamotor from certain
possible short circuits. Since this test gives an
indication of the operation of the dynamoror
and filve citcuits, ts function is not merely pre-
ventive.

The operational test is imporeant as it fre-
quently indicates the general location of the
trouble. In many instances the information
gained will determine the exact nature of the
fault. To utilize this information fully, interpret
all symproms in relation to cach other.

The principal advantage of the signal tracing
method is that it usually enables you to localize
2 trouble accurately and quickly to a given stage
when the general location of this trouble is not
immediacely evident from the above tests.

In all these tests the possibility of intermit-
tents should not be overlooked. If present, chis
type of trouble may be made to appear in most
cases by tapping o jarting the set. It is possible
that no wouble will be found in the receiver
itself but that the trouble is in the installation
(mounting, interphone system, or vehicle), or,
possibly, is due to external conditions. In this
evenr, test the inscallation, if possible.

b, General Precantions, Whenever a seceiver
is t0 be serviced, obscrve the following general
‘precautions very cascfully.
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1) With the cover removed, dangerous
voltages are exposed when the set is operating.

(2) Whenever a receiver is suspected of
being in trouble, make the inspection and power
supply test. Be sure o remedy the cause of any
abnormal heating before continuing the pro-
ceduse.

(3) Don’t allow the dynamotor to run for
any appreciable period of time ar the star of the
inspection until you are sure there are no short

_circuits which will cause burning of receiver
pasts.

(4) When making resistance and continuity
‘measurements, first remove the power plug and
dynamotor.

that unit. Whenever one part of the tned cir-
cuit i replaced, realign the unit.

(6) Whenever you suspect intermitent
trouble, make a thorough check of wiring and
pares. In many cases you can make intermittent
troubles appear by jarring the seceiver.

(7) Take care, when inspecting wiring and
soldered connections, nor to damage the insula-
tion, Don’t lcave the insulation in a broken of
frayed condition. Don't pull or bend wires un-
necessarily, nor pry cable open to trace wiring.

(8) Don't zemove more than one vacwum
tbe from a seceiver at one time. Remember to
seturn each tube to the socket from which it was
removed, unless ic is defective,

¢. Inspection. When a receiver is brought in
from the field for check or repair, remove the
cover and make the following inspection.

(1) Examine for burat insulation and re-
sistances. Examine for wax leakage and any dis-
coloration of apparatus and wire. Notice any
odor caused by overheated apparatus.

Note: ‘These symptoms may have been caused
by a trouble previously repaired and serve only
as a guide. In general, confine examination to
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parts readily visible with the cover removed.
Usually more harm than good will be caused by
the removal of the front parel, the FL or LCL
can covers, and other enclosed parts. Trouble in
chese parts should be localized by signal traciog
and voltage and resistance measurements

(2) Tnspect for broken connections to tube
sockers, plugs, and other apparatus as well as
for defective soldered conncctions. Fxamine
bare wies touching the chassis or other wires.

(3) Be sure that the labels o the twhes in
the vasious sockets corsespond to the corrat
tube numbers given in the technical manual for
these positions. Replace any tubes which have
the wrong numbers. Inspect for loose tbe
sockets.

(4) Tnspece the active and spare fuses
Check carefully for shore circuits whenever 2
recciver with a blown fuse is encountered.

(3) Taspect the selector mechanism for
loose or bent parts. Be sure chat the dial s
smoothly and that the push buttons operate satis-
factorily

(6) Tnspect the power plug and replace or
sepait it if there are any bent'or broken prongs

(7) Inspect for loose o missing screws, e
pecially those which fasten the tube sackets in
place.

d. Power Supply Test. This test assumes that
a voltmeter of at least 1000-ohms-per-volt with
a range of at least 250 volts, and an ohmmerer,
are available.

Throw all switches t0 ov¥, o downward. Re-
mave the cover from the receiver for the follor
ing procedure.

(1) The dynamotor marking must agree
with the batcery voltage available.

(2) Remove the dynamotor and examine it
for Jouse or badly worn brushes and worn or
ditty commurators, Test the continuity of the
dynamotor plug. Clean and replace the dyna-
motor in the set.

(3) Connect the appropriate battery to the
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eceiver, using Mounding FT-237-(*) or Cord
CD-786.

(4) Throw the SPEAKER switch t0 ON.

(5) Place the volumeter across €25 (the
positive side should go to the terminal o which
the wite with the red tracer is attached). Turn
the power switch to oN. Note that the meter
tises immediately to approximately 200 volts
when the switch is turned on. If it does nor, turn.
the sec off quickly and check C25 and C16 for
a possible short circuit. Also, check the voltage
divider, the dynamotor, and the associated equip-
ment. A low reading of the volmeter may in-
dicate a faulty dynamotor or a short circuit in
the system.

(6) 1f the dynamotor fails t start or if the
fuse blows, turn the set off, and inspect the
dynamotor and the associated equipment, as well
as the fuse, plug PG2, the filament wiring, etc

7) Assuming that the dynamotor starts
correctly and that the voltage s satisfactory, in-
spect the inside of the receiver with the dyna-
motor running. See that no sparks occur and that
nothing smokes. Stop the dynamotor immediate-
Iy and repair the faule if trouble is indicated.

(8) After the dynamotor has been running
for a few moments, feel the tubes cantiously ©
sce if they are all warm. No other tube should
be as hor as V8, which is a VT-107-A (6V6-GT)
tube. No tube should remain cold. If a tube re-
mains cold after the others have warmed up,
examine the wiring associated with the tube
socker in question and examine the socket con-
taces. IF there is no wiring trouble and the cube:
docs ot warm up, test it (or replace it if o
vacuum-tube test set s available)

¢. Vacuum Tube Testing Procedure. As the
space around a vacuum tube s often small it is
desitable either to use a tube extractor ot t0 tock
the tube with the fingers at the top while pushing
it up gently from the botcom. To test a vacuum
tube, use o test set if available. I nor, try the
tube in a receiver which is operating satsac-
torily. I another receiver s not available, try re-
placing the tube by another one.

f. Operational Test. To make an operaional
test, you will need a headser and a weak signal
becween 27 and 39 megacycles. A signal gener-
ator, or a transmittet with its RECEIVER TUNE-
OPERATE switch at RECEWYER TUNE, is a good sig-
nal source. The transmitcer requires no metallic
connection with the receiver. A second receiver
with a lcad to bring the radio frequency to the
A (antenna) post of the receiver under test is
satisfactory. See Paragraph 39g(6) (c).

Serious distortion and abnormally low outpat
are trouble indications. Gompare with a good re-
celver for outpur, if the condition of the trouble
receiver permits. Trregularities of operation help
0 localize the trouble. Operating persoonel may
supply useful supplementary daca

(1) Tumn the trouble receiver to oN and
allow it sufficient time to warm up. All other
switches should be at or¥ (down).

(2) CALL SIGNAL Lamp. With the
SQUELCH switch at OFF, the CALL SIGNAL lamp
should be lighted.

(3) Noise from Loudspeaker. Tumn. the
SPRAKER switch to 0, and with the VOLUME
control tumed to the exteeme sight, listen for a
rushing noise from the loudspeaker.

(4) VOLUME Control. The speaker out-
put should vary smoothly from maximum uncil
the noise has vanished at the extreme lefe posi-
tion of the control.

(5) Headset Sidetone. With the ouTpuT 10
PHONES switch at OFF, plug the headset into one
of the PHONES jacks. There should be no sound
in the headser

(6) Noise in Headset. With the voLuMe
control adjusted for normal output from the
speaker, turn the OUTPUT TO PHONES switch to
ON. There should be a rushing noise in the
headser

(7) Noise in Headset, Second Jack. Repeat
step (6) for the second PHONE jack.

(8) Headset Volume. Tum the SPEAKER
switch on and off. The headset volume should
remain constant if R30is intact.
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(9) Turn on 2 source of radio-frequency
signal and wait for it to warm up.

(10) BeatNote Indication. Now place
the TUNE-OPERATE switch at TUNE. Roughly
check the tuning of the receiver, both manual
and push-button, against the radio-frequency
test signal, using.the beat note produced by the
intermediate-frequency oscillator as a tuning in-
dication. The dial should turn freely.

(11) Beat-Note Indication, with Squelch.
With the SQUELCH switch at ON and the seNsI-
mvrry control adjusted for maximum sensitivity
(full ngh: rotnmn) repeat the beat-note test at
one freq

(12) Squelch Operation. With conditions
as in (11), the CALL SIGNAL lamp should light
when the signal is tuned in. If it docs not go ouc
when the signal is funed our, turn the sENsI-
mvITY control to the left to reduce the sensicivity
unil it does. ‘The noise from the loudspeaker
should cease whenever the CALL SIGNAL lamp is
extinguished. When the signal is tuned in again
the lamp should ligh.

(13) Semsitivity Cantwl Reduce the sig-
nal, with conditions as in (12), just short of
the frequency where Sl mant lamp
would go out. Turn the ssnsTTVITY conerol ©©
the left and the lamp should go out.

(14) Insermittents. Test the recciver for in-
termittents by jarring it while listening to  beat
noe.

(13) Tests Involving Transmitier and Re-
ceiver. If the tests are being made in a mounting
with a transmitter as a source of radio frequency,
the following checks may be made quickly:

(2) Disabling Action—Turn the trans-
mitter RECEIVER TUNE-OPERATE switch to OPER-
AT, Pressing the microphone button should cut
off the rushing noise in the receiver.

b) Sidetone.—Plug into cither PHONE
jack and set the SIETONE contral on the right
end of the transmitter (Fig. 14) to give suffi-

cient headset volume. Sidetone should be heard ™

when someone is speaking into the microphone.

nz

g Signal Tracing.
(1) General. Signal tracing tests sequire
one of the following signal sources, lised in
order of preference:
A signal generator.
A good receiver. (See (6) of this paragraph for
instructions.)

d transmitter (provides audio and radio
frequencies only). (Sec (7) of this paragtaph
for instructions.)

Caution: When connecting or disconnecting
these sources, turn the receiver off each time
t0 avoid shock or equipment damage.

You will also need a voltmeter (ot less than
1000-0hms-per-volt), an ohmmeter, and a head-
sec. I no vacuum-tube test set is available; check
the tubes in 2 good receiver, or substitute new.
tubes. (See Paragraph 39e.) This recommended
procedure begins at the output and wotks back.
For the location of parts, see Figs. 43, 45, 46, 51,
and 72. An output meter plugged into one of
the PHONES jacks, as described in Paragraph
33¢(3), or an alignment meter bridged acoss
L1 as described in Paragraph 33¢(1), helps
greatly in judging the performance of the e
ceiver. If a signal generator having a 10-volt
output at 2.65 megacycles is used, test the dis-
criminator circuits, as described in step (3)(i),
as so0n as step (3)(b) is compleced. In dhis
event, apply the signal generator output to the
geid of the limiter (terminal 4 of V6). In all
other cases, make this test in the following order:

(a) At the beginning of the test, tum
all switches to 0FF (downward), and release all
push burtons.

b) Don's remove the shield can of &
suned unit until the trouble has been traced to
that particular unit. Don't remove the front panel
of the receiver more often thun necessary. Dor's
damage she wiring by pushing it back and forth
daring inspection. Do as little damage 1o the
recciver as possible. Take it easy.

(c) Usea dynamotor known tobe in good
condition, and of correct voltage, and place it i
the set before the test.

(d) Except as otherwise noted, ground



™ 11-620

IV. MAINTENANCE

PAR. 39

one side of the signal generator and connect the
other side to the receiver being tested.

) Note the volume, and listen for seri-
ous distortion from the loudspeaker at the vari-
ous points in the signal tracing procedure. Ex-
perience helps. If possible, compare with a re-
ceiver known to be in good condition.

(£) Check the wiring and soldering in
each stage as you proceed.

(g) Misalignment of one or more stages
of the receiver will cause reduced ourpur. Mis-
alignment of the radio-frequency oscillacor may,
howeve, prevent any outpu.

(h) In chis oudline, “no signal” or “no
beat nore” means ciher no signal from the loud-
speaker, a signal that is weaker than it should be,
ot a seriously distorced signal.

(i) When trouble is localized in a given
suage, first test the tube if such a test is indicated
in the procedure, then the voltage, and finally
the resistance (Paragraph 395(4)), at the tube
socker of that stage.

(j) Trouble in a ciscuit o stage may not
show in voltage and resistance measurements at
the tube socket. Hints included in this section
arc merely a guide and should suggest other pro-
cedures, such as voltage and resistance measure-
ments on individual parts.

(k) Remove only one fube ata time when
testing: Check the number of the tube, testit, and
tecurn it o its proper socke before another tube
is removed.

(1) If the receiver appears to be good,
test the control circuits of the associated trans-
mittee for short ot open circuits. Check the wir-
ing in Mounting FT-237-(¥), as well as the
femorte circuic wiring.

(m) It frequently helps to connect (with
4 dlip lead) terminal 5 of V3 10 the negative
side of €25 (to which blue-tracer leads are at-
tached) when pesforming the audio- and inter-
mediare-frequency tests outlined in Paragraphs
39g(2) and (3). This stops the radio-frequency
oscillator and reduces interference. Be sure 40
remove this clip lead before proceeding with the
radio-frequency sests.

(n) Each step assumes you have satis-

factorily completed all previous steps. Isolate
and clear any trouble located before you proceed
with the next step.

(0) When you have found all sources of
trouble, follow the procedure for routine check
of the recciver as described in Paragraph 30.

(2) Af Tests. For reference to audio-fre-
quency-test signal sources, see Paragraph 39¢
1

() Secondary of T1 (Speaker Circuic).
—Theow the SPEAKER switch to ON and connect
an audio signal through a series capacitor 10 the
blue-brown tracer (fifth terminal counting from
the front panel) on the output transformer T1.
Listen for noise output in the speaker. Notice
that i is not necessary to remove the front panel
in order 0 gain access o the terminals of trans-
former T1.

The volume of noise will be very ow.

1€ o output is heard, check the circuit ele-
‘ments such as the SPEAKER switch D3, the ouput
transformer, the loudspeaker, etc.
Note: In replacing the front panel (if it has
been removed) be sure that the wires are all
pushed down beside the potentiometers P1 and
P2 and preferably tied in place.

(b) Secondary of T1 (Phones Circuit).—
‘Throw the OUTPUT TO PHONES switch to ON and
connect the signal to the blue-green tracer on the
outpur transformer T1 (third terminal counting
from the front panel). ‘Try the headset in both
PHONES jacks. Noise should be heard when the
headser is plugged into cicher jack. If no signal
is heard, remove the frone panel and test (by
resistance measurements if possible) such items
as resistors R22, R23, and R33, switch D2, the
jacks, and terminals 12 and 14 of PG3 and J3.
Jacks and headsets may be at fault, or a perma-
‘nent ground may exisc on the receiver dissbling
ead.

(c) Primary Circuit of T1.—Place the
audio signal on the bluegellow tracer (second
terminal counting from the front panel) on the
output transformer T1 and listen 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.

ns
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(d) Terminal 5 of V8 (Grid of Second
Audio Amplifier) —Turn the receiver on. Put
the signal on terminal 5 of V8. Listen for output
in the speaker. If there is no ourpur, test the tbe
and the voltages at the socker terminals (sce
Figs. 57 and 58). C21, R19, or R18 may be
faulty. Check continuity to terminals 5, 6, and
10 of PG3 or J3:

(¢) Terminal 2 of V10 (Place of First
Audio Amplifier).—Tntroduce the signal at rer-
minal 2 of V10, and listen for a signal from the
Toudspeaker. If there is no signal, R18, C19, or
C21 may be ac fault. Check terminals 3, 6, and 10
of PG3 or J5 for coninuiy.

(£) Terminal 1 of V10 (Grid of First
Audio Amplifier) —Put the signal on terminal
1 of V10. Reduce the signal inpur. If chere is no
signal from the loudspeaker, test the tube. Cir-
cuit clements such as C11, C12, C13, €26, or
R10 may be faulty. Note that when the SQusLcH
switch is at 0P it should connect ground to R12
—the side away from the tobe.

) Terminal 5 of V10 (Plate of the £
Oscillator) —Place the signal on terminal 5 of
V10, Throw the TUNE-OPERATE switch to OPER-
ATk, If theze is n0 signal from the loudspeaker,
R6, €26, C10, ox D5 may be faulry.

(h) Junction of C11 and R10.~Put the
signal ac the junction of C11 and R10. IF che sig-
nal is not heard from the speaker, R10 or C11
may be faulty.

(i) Terminal 40f V7 (Outputof the Dis-
criminator).—Place the signal across the output
resistance (R1 in series with R83) of the dis-
criminator (terminal 4 of V7). If there is no
signal in the loudspeaker, check circuit elements
such as V7, C81, €82, R81, R82, R83, or R84,

(3) I Tests. For refecence w intermediate-
frequency-test signal sources, see Paragraph 39g

1)

“ (a) Terminal 8 of V6 (Plate of the
Limiter).—With the intermediate-frequency sig-
nal applicd through 2 serics capacitor to the
plate of the limiter (cerminal 8 of V), place the
SQUELCH switch at OF¥ and the TUNE-OPERATE
switch ac TUNE and listen for a beat note from
the loudspeaker. If his beat note is noc heard,

14

note the sexting and then vary the slug adjust
ment in LCUA to obtain a beat note. If the best
note cannot be obrained, such circuit elements 5
C10, LCU4, FL4, or DS may be faulty. Retune
the slug in LCU4 for a beat note with the inte-
mediate-frequency source after the trouble has
been cleared.

(b) Terminal 4 of V6 (Grid of the Li
iter) —Put the signal on terminal 4 of V6. If
there is no bear note from the speaker, with the
TUNB-OPERATE switch at TUNE, test V6 and
other circuit clements. Voltage and resistance
measurements at the tube socker terminals may
be useful. (See Figs. 57 and 58.)

) Terminal 8 of V5 (Plate of the
Second L-f Amplifier).—With the signal on ter-
‘minal 8 of V5 repeat the procedure given for the
preceding stage. If there is no signal, FL3A may
be misaligned or faulty. If the aligment is ot
at faule, test such elements as V5, R13, C14, CI5.
or C7.1f the alignment has been altered, re-align
FL3A after the trouble has been corrected.
Terminal 4 of V5 (Grid of the
Second If Amplifier).—Place the signal on et
‘minal 4 of V5. Repeat the procedure which was
followed on the limiter stage. Tf the test of the
tube s satisfactory, there may be trouble in
cuit elements such as FL2A, C7, or R8.

(€) Terminal 8 of V4 (Plare of e First
1£ Amplifier) —Feed the signal to terminal 8
of VA. If no beat note is obtained from the
speaker, test the tbe. FL2A may be misaligaed
or may be faulty.

(£) Tesminal 4 of V4 (Grid of the First
1£ Amplifier) ~Tntroduce a signal on terminal
4of V4. If no beat note is obtained and the twbe
s satisfactory, the trouble may be in FL1A, C6,
or associated circuit elements

(g) Terminal 8 of V2 (Plate of the Mod-
ulator) ~With the signal on terminal 8 of V2,
listen for a bear note from the loudspeaker. Jf
none is btained, test the tube and make voltage
and resistance measuzements. (See Figs. 57 and
58.) FL1A may be misaligaed or faulty. Check
the associated circuit clements.

(b) Terminal 4 of V2 (Grid of the Mod-
ulator) —Place the signal on términal 4 of V2.
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1If 2 bea note is not obrained, test the tube. The
wouble may be in LCU2A. Check for a short
dircuit of CLS o C16.
(i) Terminal 4 of V2 (Discriminator
Test) —With the intermediate-frequency signal
il on the geid of the modulator (terminal 4 of
V2), measure che voltage across the series com-
bination of R81 and R83 (between rerminals 4
and 8 of V7, or berween 3 and 7 of FL4). Turn
off the ineernsediate-frequency oscillacor by scr-
ting the TUNE-OPERATE switch at OPERATE.
Align the secondary of FL4 to obtain a zero read-
ing on the voltmerer. As the alignment is varied
ither way from this point, the reading of the
voltmerer should change polarity. In order to
test the primary of FLA, connect the meter be-
tween terminals 3 and 8 of FLA. Adjust the
primary slug of FL4 for maximum reading on
the volumeter. This is not an aligament but mere-
Iy a check on the alignment capability of this
dicuit. Leave the circuit in approximate align-
ment after clearing any trouble that may have
been present in FL4 or associated circuis.
(4) Ref Tests. For reference to radio-fre-
quency-test signal sources, see Paragraph 39g
1).

(2) Terminal 4 of V2 (Grid of the Mod-
ulacor). — Apply a radio-frequency signal
through a capacitor to the grid of the modulator
(terminal 4 of V2). Set the TUNE-OPERATE
switch to TUNE. Manually set the dial of the
wouble receiver to approximately the frequency
of the radio-frequency souzce and tune for a beat
oote. If it is impossible to obtain a beat nore,
cither the source of radio frequency is not pro-
viding voltage on the grid of V2 or the radio-
frequency oscillator of the trouble receiver is
tot functioning. In the later case check V3,
LCU3A, Ré, RS, C5, and associated circuit ele-
ments. C1.7 and C18 may be shorced. Make
esiseance and voltage measurements at the tube
socket tesminals. (See Figs. 57 and 58.) Tn order
wisolate the rouble in the oscillaror stage, put
the radio-frequency sigaal on the suppressor grid
of the modulator (terminl 3 of V2). If the
characteristic no-signal rushing noise is heard
from the loudspeaker with the rest sigaal but is

not heard when the test signal is absent, then the
oscllator stage is faulty. However, if the oscil-
Lacor stage is operating but not properly aligned,
the rushing noise may be present, bu a weak
beat note may appear more than one channel
away from the proper setting. A realignment of
the oscillator is indicated.

Caution: Any auempt to vary the adjustment of
the slug in LCU3A will result in a change in the
tracking of the oscillator stage. This stage prob-
ably will then require careful alignment. This
procedure is described in Paragraphs 34b(5)
and 37¢. No adjustment of LCU3A and C17
should be attempted until the method is fully
understood.

b) Terminal 8 of V1 (Plate of the R-f
Amplifier) —Place the signal on terminal 8 of
V1. I€ no beat note is heard in the speaker, test
VL. It may be that LCU2A, CL3, or C14 are
shorted. Make voltage and resistance measure-
ments.

) Terminal 4 of V1 (Grid of the R-f
Amplifier) —Place the signal on terminal 4 of
V1 and listen for the beat nore. If no beat note
can be obtairied and the tube is not at faul, check
LCUIA, CL1, and C12 for shor circuits.
LCU2A may be misaligned.

(d) Antenna Post.—Put the signal on the
A (antenna) post. If there is no beat note,
LCULA may be misaligned or faulry. Test the
antenna connections to LCUTA

(¢) Squelch Circuit and Seasiivity Con-
trol.—Check these functions as described in Par-
agraphs f(12) and f(13) preceding. If operation
of the squelch circuit and sensitivity control is
not normal, tese V9. Circuit elements such as
R15, R16, R17, €17, C18, C20.2, or C12 may
be fauley.

Noe: ‘The voltage divider circuits bear an im-
portant relation to proper squelch action. See
Figs. 57 and 58.

(f) Tuning—When all troubles have
been removed, the uning for all channels should
be checked. I an LCU or an FL unit has been
repaired or replaced ot if its adjusement has been
changed, that unit should be realigned. If several

15
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units have been changed or there is any question
of alignment, the whole receiver should be re-
aligned.

(5) Shors Cuts. Sigaal tracing pm(:dure
imay be simplified by determining at the outset,
whether the trouble is in the audio:, intermedi.
ate-, or radio-frequency circuits. This may be
determined in the following order:

(2) A-£Circuits.—Putn audio-frequency

signal on the output of the discriminator (cer-
minal 4 of V7). If output from the speaker is
missing or weak, the trouble is probably located
in the audio-frequency circuit.
Caution: Unless you are Familiar with these sets,
you may fail o secognize a loss of amplification
in dhe set in these tests. It's a good idea to make
4 comparison with a receiver known to be in
good condition.

(b) If Circuits—Put an intermediate-
frequency signal on the grid of the modulator
(terminal 4 of V2). When the TUNE-OPERATE
switch is at TUNE, a beat note should be heard.
IE step (a) gave a beat note but none is heard
now, the trouble is probably in the intermediate-
frequency part of the circuit.

(c) R Citcuits —Placea radio-frequency
signal on the A (antenna) post. Tune the receiver
0 the frequency of the test signal. Throw the
SQUELCH switch to ON. The squelch circuit
should operate satisfactorily with the SENSITIV-
IT¥ control near its minimum or extreme left po-
sition. Throw the SQUELCH switch o OFF; a beat
note should be heard from the speaker. The tun-
ing dial serting should agree approximately with
the test signal frequency. Test the squelch and
sensitivity concrol operation as described in Para-
graphs f(12) and f(13) preceding.

(6) Use of a Second Receiver as a Signal
Generator. If you have no signal generator, it
will help  lot to bave a second receiver handy.
Keep it in good operating condition at all times
10 use as a source of test signals. The audio-, in-
termediate, and radio-frequency signals may be
obtained from the following points in the good
receiver, in the following manner:

ne

(2) Audio Frequency.—Audio-frequency
signals may be obtained from one of the PHONES
jacks of the good recciver. The VOLUME control
of this receiver may be adjusted to give a satis
factory level of no-signal noise for use in testing
the audio stages of the trouble receiver. If the
signal strength is 100 grear, the audio stages of
the trouble receiver may be overloaded, thereby
giving deceptive results. Connect the 7ip of a
plug 10 2 capacitor of 0.001 mictofarad of grear-
er capacitance. Insert the plug inro one of the
PHONES jacks to obiain an audio-frequengy
source. Connect the chassis of the two receivers’
together to complete the circuit. Throw the o
PUT TO PHONES switch (o ON.

(b) Intermediare Fréquency.—You may
obtain the intermediate frequencies from the sec
ond receiver, with the TUNE-OPERATE switch at
TUNE, at terminal 7 of FL4. You can pick up
a somewhat higher output on terminal 2 of
FL4; use the former (lower level) point for
all cases except where the cicuits are badly mis
aligned. In all cases make the connection through
a capacitor, preferably 0.001 microfarad ot
larger, located closc to the source of test tone.
If you have no capacior, twist two insulated.
wites for about 18 inches, making sure that there
is no metallic connestion between the wires.
“T'hese two wires (at the far end) form the two.
ends of the lead which carries the test frequen-
cies. In order 1o prevent unwanted pickup and
singing, combine this lead (in a twisted paic)
with the ground wire which forms the circuic
return. Mark each wire so i may be identified,
equip each end of the pair with clips, and run it
ditectly from the signal source o the point of
use, preferably under the bottom of the good
receiver (if it is at the lef side). Leave the un-
ewisted part as short as possible. This twisted
pair for_pickup and test frequency will then
consist of;

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

(2) Another insulated wire abou 4
feet long cut in the middle and with the two



Fig. 57. Radio Receiver BC-6
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Fig. 58. Radio Receiver BC-683-A: |
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ends connected through a capacitor o wrapped
‘ogecher for about 18 inches where they overlap.
(c) Radio Frequency—The radio fre-
quency may be obtained from the good receiver
at the suppressor grid of the modulator (ter-
minal 3 of V2). For most alignment purposes,
the seray pickup berween two receivers placed
dbour 2 Feet apart is suffcient. For signal tacing,
mote pickup may be necessary. In this event,
wnnection may he made by using a capacitor or
w0 wires ewisted together as described in (b).
This frequency will be abour 2.65 megacycles
above the frequency indicated by the dial. There-
fore, rune the receiver being tested 0 a frequency
which is approximarely 2.65 megacycles above
it to which the good receiver s tuned
(7) Use of a Radio Transnitier BC-684-A
454 Signal Generator. If neicher a signal gener-
aror nor a good receiver is available, you may
use a transmitter in good operating order t pro-
vide a tone for tracing signals in the audio- or
radio-frequency stages of a rouble receiver.
(a) Audio Frequency.—If the transmit-
teris in 2 mounting, an audio-frequency tone can
be obtained from tcrminal 1 of the terminal strip
TS401. You can see this terminal in the base of

the mounting when the door in the mounting at
the left receiver position is opened.

Cantion: Use 2 0.001 10 1.0-microfarad capacitor
in series with the lead, as one side of the audio
source s grounded.

If the receiver is placed in 2 Mounting
FT-257-(*) with this transmitter, throw the
QUTPUT TO PHONES switch of the receiver 1o
oFe. Turn the transmitcez on. Andio frequencies
will be available if the operator presses the mi-
cropbone button of the transmiter and whistles
or hums inco the microphone. Use a throat
microphone if you have ir.

(b) Intermediate Frequency.—Since no
source of 2.65 megacycles is available in the
transmiteer, no direce method of signal tracing
in the intermediae-frequency section is avail
able with the transmitcer.

(¢) Radio Frequency.—In general no di-
rect connection between transmiteer and receiver
s necessary for picking up test radio frequencies
for alignment work. In signal tracing where di-
rect connection may be needed, use a shielded
wire, with one end connected to the antenna ter-
minal and the other hung near the transmitser.
Connect a capacitor in series with this wite to
prevent accidental short circuis.

Chart 1. Equipment Required for Servicing of Radio Receiver BC-683-A

1. Schemasic Diagram of Circuic
2. Voltage Measurements
Ballie e S D i ek
m range requied:  0-250 v
et mnge: pesghien approximately
03 volts approximately
3. Resistance Measurements
Obmmeter with 2 maximum range of 5 megohms
4. Tube Tests

4. Suitable wbe tester with shore circui tests, or
5. A second Radio Receiver BC-683-A i good condicion, or

£, Complete et of new tbes.

5. Signal Tracing
a. Suitable signal generator, o

b. A second Radio Receiver BC-683-A in good condition, or
¢. A Radio Transmitter BC-6&4-A in good condicion.
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40. Location of Trouble in Radio Transmitter
BC-684-A.

4. General. The following procedure is de-
signed to locate trouble quickly and with as licdle
damage as possible to the transmitcer. A report
from the operating personnel on the trouble ex-
petienced will usually aid in' making repairs.
Refer to the following figures as an additional
aid in locating trouble:

Tigs. 47-50. Apparatus Location Diagrams

Fig. 52 Location of Alignment and Tuning
Controls.

Fig. 59.  Voliage Diagram.

Fig. 60. Resistance Diagram.

Fig. 75.  Wiing Diagram.

b Inspection. Remove all covers from the

transmitcer and inspect for obvious defects.
‘These may include broken parts, burned resistors,
bene capacitor plates, bent pins on the connection
plugs, or Loose pieces of wire or metal. Smell for
evidence of overheared parts. There may be
broken gears, o the rack connecting the selector
10 the tuning capacitors may be out-of align-
ment. Check for loose tubes or looseness in the
grip of the socket recepracles on the contact pins
of the tubes. Check for loose wires and repair
any broken leads. Clean the inside, both top and
bottom, with compressed air, paying especial at-
tention to the selector mechanism.
Note: Tf an air hose is used, be sure any water
condensed in it is blown out before applying the
air stream to the equipment. Use only air in-
tended for cleaning purposes and don't blow
hard enough to dislodge or damage any appa-
ratus.

¢. Preliminary Precautions.

Caution: When the transmicter is operated
with covers removed, dangerous volcages are
exposed. Be careful.

Nevet run the dynamotor for long periods in
cicher the RECFIVER TUNE Of OPERATE position.
The design requirements of the dynamotor are
based upon 5 minutes operation with 15 minutes
off. In addition o this, prolonged operation of

124

the sec may cause objectionable heating effecs
within the transmitter, Never starc the dyn-
‘motor with the transmitrer oN-OFF switch (fla
ment switch). Start the dynamotor with the 16
CEIVER TUNE-OPERATE switch of the mictophone
switch after the filaments have been heated for
about 5 seconds (by closing the ON-OFF switch),

d. Power Supply Check. Lay the twansmittet
on its side with the panel up so you can read the
meter and see the under chassis parts. Don't
connect a microphone to the set.

Plug in auxiliary Cord CD-786 t0 connect the
bartery to the power recepracle on the transmic:
er. If the dynamoror searts, look for a stuck dym-
‘motor relay or shorted relay contacts.

Tum the main ON-OFF switch to on. The
green signal lamp should light. If the lamp does
noc light, check for a burned-out pilot lamp or
loose wiring at terminals 1 and 2 of PG10L.
Watch carefully for other obvious trouble as
soon as the switch is turned on.

If desired, a voltmeter may be connected actoss
the power supply during these tests. Operating
the filament supply switch (Paragraph 40c)
should not cause an apprecisble change in the
voltage reading if no trouble is present. If the
dynamotor is shortcircuited, the main fuse will
open or there will be a continuous low-voltage
reading when the dynamotor stars.

Assuming chat the dynamotor does not sttt
when the filament supply switch is operated and
that no other trouble is noticed after operacing
the switch, conneet a microphone to the set.
Momentarily opetate the microphone push but-
ton and note chat the dynamotor stars. Tf the
dynamotor does not stast, inspect relay $102 for
breakage, contact failure, or defective wiring.
Inspect the dynamoror jacks and wiring. Check
the dynamoror and also the microphone cord and
jack. The dynamotor may stare but may indicace
by high'speed whine that it is operating at no
load. Tnspect for an open high-voltage fuse and
other open<ircuit trouble on the high-voltage
supply leads. If the dynamotor starts but operates
at low speed, check for  high-voltage overload.
Remove the high-voltage fuse. If the dynamotor
ill labors, remove the batery cord from the sec
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Table VL. Meter Switch Readings®
Suiteh posiion : 2 3 4 s ]
= Dusdler By Reaifer Toipler  Power Ampifer  Toil Plaie
Cirens Grid Grid Grid Grid Grid and Seveen
Moot reading (270m0) 30 30 0 20 30 30
Meter ceading (389 mc) 20 25 25 25 30 30

*Transmitier RECEIVER TUNE-OPERAT switch at RECEIVER TUNE.

and determine where the short circuit is and
check the dynamotor.

e, Check of R-f Stages. Assuming that the
dynamotor stasts saisfactorily and that no other
trouble is noticed upon operating the microphone
push button, proceed o a rough check of
operation of the radio-frequency stages.

Check that all crystals are in place.

Caution: High voltage is present on the crys-
tal pin-jacks when the transmitcer is operating.
Don't take chances.

Operate the push button for the highest fre-
quency channel. Plice the RECEIVER TUNE-OPER-
ATE switch on RECEIVER TUNE and the TUNE-
ANT CUR switch on TUNE. Turn the METER
swITCH on the right end of the transmitcer to
position 2 and abserve the oscillator output to
the frst radio-frequency stage. This current will
be considerably different for cryseals of diffecent
acivity. Any reading is probably satisfacrory.
(Note: This cusrent may be high for sets with a
1000-0him resistor R106; sce Paragtaph 44.) Op-
erate the METER SWITCH successively 1o positions
3,4, 1, and 5, obscrving the grid current to the
sectifier, cripler, doubler, and power amplifier.
‘The current readings given in Tahic VI may be
used as a guide, but it is recommended (on ac-
count of possible wide tube and circuit varia-
tions) that the normal curent seadings for each
tapsmiteer be recorded for use in locatin
wouble, (Also sce Parageaph 31e.) If you obtain
aconsiderably different reading from that shown
in Table VI at one point, your trouble may be
near the point of such reading. Voltage and re-
sistance readings in accordance with Figs. 59 and
60 should be made a the stage in which trouble
is suspected (o be present; if necessary, replace
the tbe in that stage. Low-voltage readings

indicate short circuits or high series resistance;
high-voltage readings in general indicae defec-
tive tubes or open circuits or shorted series re-
sistors.

Start the transmitter and check the selector
adjustment by depressing the no. 1 push button
and observing the maximum meter deflections
with the METER SWITCH in positions 3, 4, 1, and
5, a5 the gang capacitor s varied slightly against
the restoring force of the selector springs. Do
not attempt 1o rotate the capasitor conirol more
shan a few degrees. The meter should indicate a
maimum deflection at the capacicor seccing de-
termined by the selector. If the selector does not
properly position the gang capacitor, it should
be reset in-accordance with Paragraph 21a. If the
ctassmiter has been incorrectly tuned o the
crystal frequency, incorrect peaking with METER
switcH positions [ and 3 will probably resule.
Improper alignment (assuming that the tun-
ing was done properly) will probably resule in
low meter readings in positions 1 and 5.

Do not opetate with the switch on RecEVER
TUNE for more than a few miautes at a time, I
10 trouble is indicated by the meter readings with
the push button for the highest-numbered chan-
nel operated, take smular seadings on the ther
channels in sequen

1. Tuming Check. If your meter readings in-
dicate need for tuning the channels, perform the
tningadjustments in accordance with Paragaph
21a and check as discussed in Paragraph 40
preceding.

. Power Amplifier Check. To check the op-
ecacion of the power amplifier, throw the K-
CEIVER TUNE-OPERATE switch to OPERATE,
Theow the TUNE-ANT CUR switch to ANT CUR
and see if the power output can be varied by
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variation of the antenna trimmer capacitor. An
antenna (sec Paragraph 384) must be connected
for chis test. Also read the plate current (METER
SWITCH in posicion 6 and TUNE-ANT CUR switch
on TUNE) with the RECEIVER TUNE-OPERATE
switch first at RECEIVER TUNE and then at OPFR-
AtE (microphone button pressed). The differ-
ence in readings should give the normal power
amplifier plare current, Warch for sparking and
averheating in the power amplifier tube itself.
If there is output from the preceding stage and
none from the power amplifier, check the volt-
age and resistance readings for the stage and the
be itself. Also check alignment of the power
amplifier stage.

b. Check of Audio Stages. Replace the bot-
coim cover plate and place the transmitcer on the
mounting for check with the associated receiver.
Turn the SIDFTONE control to maximum. Speak
into a microphone. Siderone should be heard in
the associated receiver. As an over-all check of

the audio stages and the transmitter itself, oper-

ate the transmitcer and listen on the receiver of
another set. This should give a satisfactory check
for both operation and noise in the tr

I there is wouble in the audio stages, make &
voltage and resistance check of both stages. Op-
crating the transmitcer with its own receiver will
also give you a satisfactory check of the operation
of the control circuits

i. Intermittent Trouble. Whenever a com-
plece inspection of a eransmitcer is made, every
effore should be made to locate and clear inter-
mitcent trouble. Do ehis by complete inspection
of pars and wiring and by genly shaking or
jarring the transmitcer,
41 Maintenance of Dynamotors.

a.Service T ools. No special tools are required
for the ordinary care of Dynamotors DM-34-(*),,
DM:35-(%), DM-36-(*), and DM-37-(¥). The
following tools and material are desirable:
1—3-inch cabinet screwdriver.
1—-Small pair of pliers.
1~Toothbrush
1—Clean cloth.
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1—Can of light machine oil.

1—Can or tbe of Type $-58 lubricant, or its
equivalent.

1—Light hammer.

1—Center punch,

A few sheets of geade 0000 (4/0) sandpaper.

b. Troubles and their Remedy.

(1) Failure to Start, or Dynamosor Stops:

Posible Cause Corectien
No d-c supply; open or  Check d-c supply and
Ioose connecti tighten connections.

Remove brushes. Clean
thoroughly and rescat or
replace 25 requited.

Brushes not seaing
properly; dirty, stcking,
or wom brushes,
Clean commuraor snd

f rough, sind
AR T/a lpapen
tun commuator.

Poor commutation; direy
or rough commuator.

Worn bearings; _arma-

Replace bearings.
ture strikes pole faces or
nections.

Defective armarure;  Replace dynamotor.
shorecimied o op-
ited.

(2) Excessive Arcing at Brashes:

Possible Canse rec
Poor commuation; dirty  Clean commutator_snd
or tough commutator brushes; if tough, sand

turn commutator.
Brushes not seating  Remove brushes. Clean
properly;dity,sicking,  thoroughly snd resccor
o woin brush teplace as required,

Defective brush spring.  Replace brush assembly.
Short citcuit beeween  Clean commutator, of
e diy commantoe.  repiace aymaamo.

Open-circuited armature  Replace dynamotor.

<ol
(3) Rapid Brush Wear:
Possible Cause Corrction
Excessive accing. See (2)
High mica. Replace dynamotor.
Dinty commutacor. Clean commutator and
brushes;_smooth with
4/0 sendpaper.



™ 11620

1V. MAINTENANCE

PAR. 41

(4) Excessive Noise Picked Up in Radio
Receiver BGC-683-4:

Porsitle Cante Correstion
Sputking st commutator,  See (2).

Lasse connections. “Tighten conncctions.
Ciacitor open-or shor-  Replace capacitar.

(5) Excessive Noise and Vibration:
Ponible Casce
Amature seriking in-
el wiing,

Corecion
Rearrange wiring.

Armucure siking pole  Replace dynamoror.

Wom bearings Replace dynarmotor.

. Routine Maintenance. I the radio equip-
ment is operating normally, the dynamotors
should need servicing (including lubrication)
only about every 300 hours of use. The life of
the dynamoror will be extended substancially if
ihe end bells are semoved and the dust wiped
fom the commutators and the brush holders
evety 100 hours or oftener. Unnecessary dress-
ing of commurators, manipulating of brushes, or
excessive greasing is likely to be harmful.

Note: T the following paragraphs, numbers in
puentheses correspond to numbers in Figs. 41
and 42, exploded views of the o dynamotors,
waich are found on pages 67-68.

(1) Lubrication. Remove the end covers
(13) by cutting the safecy wires on the ends of

the bearing bracket end plate (27) and remove
e end place, being careful not to lose any shims
fiom the end of the shafe. With the toothbrush
aad cloth remove all old and hardened grease.
Apply two or three drops of light machine oil
1w the ball bearings, and repack the outer side
o the bearing with a small amount of Type 58
lbricant as made by the New York and New
Juscy Lubsicane Company, o the equivalent.
Do not get oil or grease on the commutator o
brushes

If there is grit in the bearings, you can clean
them temporarily by removing the armature and
swishing the bearings back and forth in cleaning
fiuid, such as petroleum spirits, kerosene, gaso-
line, or carbon tetrachloride. Be careful not o
insert the armature far enough into the fuid ©
permit the windings to become wet. After clean-
ing, shake off as much cleaning fluid as possible,
then insrt the bearings into a bath of light ma-
chine oil, remove, and allow to dain before
repacking with grease s outlived in Patagraph
Alef1).

(2) Commatators. A highly polished com-
mutator surface is very desirable. Don't mistake
a dark color for a burned condition. If the sur-
face is smooth and is polished and the commu
tation satisfactory, leave it alone. Slight sparking
does not necessarily mean poot commuration. 1£
the suface of a commutator becomes dirty, wipe
with a clean cloch. If necessary, wipe with
cloth moistened with cleaning fluid such as
petroleum spisits, kerosene, or gasoline, fol-
lowed by a dry cloch. Keep bearings and housing
clean. Remove the covers and clean out the dust
and dire frequently. This cleaning should include
semoving the brushes and wiping the inside of
the brush holders and the external sutfaces of
the brushes.

(3) Brashes. Each brush has u fexible pig-
cail and spring designed to limit the rotation of
the spring and pigrail to a minimum when re-
placing a brush cap. Replace brushes when they
are less than Vinch long as measured from the
beating surface to the spring. Brush pressure ds
satisfaccory if 14 inch or more of the spring ex-
tends out of the brush holder when the holder
cap is semoved and the end of the brush is bear-
ing on the commurator. Run in new or re-dressed
brushes for several hours at o load when pos
sible, 10 obtain proper fic before the dynamoror
carries full load. T is desirable that the brushes
be 50 seated that they bear over 100 per cent of
their arc and have at least 75 per cent of their
area in comace with the commutator. When
brushes are replaced after removal, be suze you
return them 10 the same holders from which they
were removed. Insert the brushes in their rc
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spective holders with the polarity mark facing
upwards. When checking or replacing brushes
make sure they slide casily in the brush holder;
i they do nor, the sping cannot force the brush
against the commutacor.

It is very important to keep brush resistance
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as low as possible, so make sure the brush pig-
il is in good condition. If a brush pigtail is
broken or loose in the brush or end cap, the cur-
rent has a tendency to go through the brush
spring. This causes the spring ta overheat, lose
its cemper, and give low brush pressure.
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SECTION V. SUPPLEMENTARY DATA
 Replacement of Parts. temove the varnished sleeving and bend the
+ Monting FL-237-(%) wires back from the chanoel.

(1) Method of Remosing Coaxial Cables
i L and T Connectors.

) Remove the cover clips from the
connectors and unsalder the connections inside
the connecrors.

(2) Remove the covers from the sear and (d) Loosen the Bristo sec screw on the
i channels of the mounting. under side of the connectors, cut the tie strings
(b) Unsolder ac the ground dlips the which hold the coaxial cable in position, and
d wites running from the ferrule of the pull out the coaxial cable and connectors from
saxial cable to the ground clips in the channel;  the rear channel.

70 RADIO RECEVER BC-663°4
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(¢) Cat the tie strings holding the co-
axial cable in position in the end channel, un-
solder the connection between the coaxial cable
and the capacitor, remove the screw and nut
from the coaxial cable ground clamp, and pull
out the coaxial cable from the end channel.

(£) With the connector held in a pair of
gas pliers in the left hand, place the connector
against the tip of a 200-watt soldering iron (held
stationary), and remove the cable from the con-
nector by pulling with the right hand when the
solder in the connector has been heated suffci-
ently to become fuid. Remove the excess solder
from the connector by wapping it while hot
against a solid object. (This permis ready re-use
of the connector). The ground clip ar the end
of the coaxial cable may be removed and pre-
pared for re-use in the same manner as for con-
nectors.

(2) Method of Soldering Coaxial Cables to
Land T Connectors.

) Assemble the ground wirc o the
ferrule by wrapping bare, tinned 22-gauge wire
apptoximately three quarters of a turn around
the cable close to the ferrule and approximately
three wrns around the ferrule as close to the end
of the ferrule as practicable. (The wire should
be twisted atound the open, or flat, bead end of
the cable.) Spor solder the wire to the ferrule
(one spor) and cut off the wire end wrapped
around she cable. The other end of the wite
should be left approximately 3 inches long. Do
not heat the couxial any more than is absolutely
necessary to solder it, otherwise the beads in the
coaxial cable will soften.

(b) Insert the cable into the connector (1
o1 1) fac enough so that the bead is approxi-
mately v-inch inside of the milled-our portion
of the connecror. Hold the connector and the
cable in a vertical position; solder the ferrule
of the cable and the ground wire to the con-
nector, using a 200-wate soldering iron. Avoid
wnnecessary heating of the cable.

(c) With the cable in a horizontal po-
sition, solder the ground clamp o the ferrule ac
the end of the cable. To avoid twisting the cable,
solder the ground clamp ac approximately 90

134

degrees to the long axis of the portion of the
connector having the Bristo set screw:

(d) Place the cable in a position adjacent
to and approximately parallel with the rear
channel. Assemble the varnished twbing on the
ferrule ground wices and connect and solder the
ground wires to the ground clip at the J401 and
J402 secepracles.

(€) Place the coaxial cable in the chan-
nel, push the connectors into posicion on the
radio-frequency rerminals of the J401 and J402
receptacles, and righten the Bristo set screws with
adbinch Bristo hexagonal wrench. Assemble the
ground clamp in the end channel with the screw
and nu.

(f) Inside the connectors, ewist togerher,
solder, and clip the coaxial cable wires and the
wites from the radio-frequency terminal on the
J401 and J402 recepracles,

Note: Be suse the beads are in position on the
wite from the radio-frequency terminals on the
receptacles before twisting the wires together.
If necessary, replace the beads.

“Twist ogether, solder, and clip the coaxial
wire and the capacitor terminal in the end chan
nel.

(8) Tie the coaxial cable to the hexago-
nal nut of the plunger pin assembly and to the
local cable (approximately seven tics).

(h) Replace the channel covess.

b. Radio Receiver BC-683-A.
(1) Replacement of a Channel Seluctor
Ui, To replace a channel selectr (runcr) uit
in a receiver, perform the following operations

Connections to be Unsoldered U

release it from other receiver appaatus
(b) Screws to be Removed.
1) Remove the four screws releasing
the fron: guard of the receiver.
2) Remove the cight screws releasing
the front panel.
(3) Loosen the five screws in the rat
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er chassis
(<) Method of Replacing Channel Se-
r.

(1) With the front panel guard and
panel removed from the receiver, insert
wner unit chrough the front panel opening
B0 the chassis.
(2) Loosely fasten the unit to the
Gusis by five screws. Do not tighten these
geas, Sec operation (5) for tightening.

(3) With the tuner loosely in place
&l he front panel with its apparacus, and fus-
i securcly to the chassis (six screws) and the
ner unic (£wo screws,

(4) Add the front panel guard to the
aeiver, sccure it firmly with four screws.
(5) Supplement operation (2) by se-

Jush burtons e smoothly and do not bind
on the receiver panel.
6) Resolder the seven (sometimes
ight) electrical connections at the tuner unit.
(2) Replacement of a Push-button (Plun-
ger) Asseribly in @ Channel Selgctor.

(2) Release the push button setting as
described in Paragraph 216, Release all push
burtons.

(b) Screw Removal Operation.

1) Remove four screws (o release the
front panel guard.

(2) Remove eight screws to release the
front panel.

) Remove four flathead screws to
elease the runcr front plate and the latch-plate
assembly.

(c) Removal of Lacch-plate and Push-
button Assembly.—Pull the lower end of the
lach-plate assembly outward slightly. Grasp the

edges of the lacch plate just behind the face plate
and pull the lacch plate downward. Pull the en-
(ire assembly ourward genely o prevent jam-
ming, and nurse the top end of the latch plate
past the edge of the mounting bracker. Pull the
assembly further until it separates from the con-
necting rods.

(d) Substirution of Push Button.—With
the push buttons hanging downward, pull the
Latch plate back against its spring. Remove the
faulty butcon and feplace it with a new button
making sure that the nowh is in line with the
norch on other buttons, Allow ¢he latch plate
0 return to normal.

¢) Replacement of Latch-plate and
Push-butzon Assembly.—Line up the latch-plate
assembly with the connecting rods. Release the
lacch plate and mesh each button separately,
stating at the top. When all are propeily
meshed, pull all buttons forward so that the
lach plate can release and hold them. Push the
assembly into place carefully by nursing the
Latch plate past the mounting bracket while the
Latch plate s pulled down. When it is in position,
selease the latch plate and replace the flathead
screws to hold it in place. Replace the front panel
and the front pancl guard. Set the push buttons
for the desired channels as described in Para-
graph 21,

¢. Radio Transmitter BC-684-A.

(1) Replacemens of a Channel Selector
Unit. To replace a channel selector (tuner)
unit in a transmiccer, pecform the following
operations.

(4) Connections to be Unsoldered.

(1) Unsolder the short and long co-
axial cables at antenna post A on the rear of the
frone panel. Also unsolder R155 from this post.

(2) Unsolder the short coaxial cable at
the antenna relay S101.

3) Unsolder a the relay (S101) the
capacitor (C161) which connects a long coaxial
cable to this relay.

(4) Unsolder, ac the relay, the bare
wire which connects the top of the L111 coil t0
the antenna relay.
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5) Unsolder, at the botom of the
L110 output coil, the bare wite (covered with
varnished tubing) which leads to the power am-
plifier screen resistor (R114) locared in the bot-
com compartment of the chassis. Also unsolder
the black red wire leading from the coil 1o the
Jocal cable of the transmitter.

6) Unsolder, at the insulared soud ¥,
the bare wire leading to the bottom of the Jefr
hand runer contace spring assembly.

Unsolder, at the crystal oven, the
ten electrical connections to the tuner spring
contact assembly.

(b) Screws to he Removed.

1) Remove the screw on top of the
selector to selease the ground terminal lug and
wie leading to ground post G on the rear of the
front panel

2) Remove six screws from the ther-
mocouple, releasing it from ics elecrical connec-
dons and mouning.

3) Remove the screw which secures
the ground lug to the (op of the runer,—the lug
to which the ground wites leading to the short
and long coaxial cables ferrules ace connected

4) Remove the screw from the top of
the tuner, releasing the clamp thac holds the
long conxial cable in place acoss the top of the
unit, Carcfully bend this cable to the left so chat
it will not interfere with verical movement of
the rner.

Remove four screws, releas
antenna uhy (5101) from its location. Rotate
the relay upward and to the right.

(6) Remove the gear from the botrom
end of the taner shafc by loosening the set scresvs
with the Bristo wrench, and remove the rack
connecting the tuner 1o the six-gang capacitor.

emove the three screws at the
base of the tuner, releasing it from the chassis

8) Remove the four screws in the
panel guard and remove the guard; unscrew the
seven front panel screws and rocate the pancl
about its righthand edge (where cables are lo-
cated) to remove the panel apparatus from the
panel opening. Lift the channel selector unit out
through the top opening of the transmitter.
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(¢) Mechod of Replacing Channel Se-
.

H

(1) With the front panel guard te-
moved and the front panel swung out of the
insert the selecror unit into the chassis
through the top opening of the transnitter.

(2) Loosely fasten the unit to the
chassis by the three screws applied into the base
of the selector through the botom opening of
the transmister.

2

(3) Repeat, in reverse order, the fe-

maining steps of (1) and (b) preceding with
the exception of (b) (6)
Cantion: When fastening the taner firmly io
position (after the front panel and irs apparatus
have been secured to the transmitrer), observe
iac the tnes shaft rocates Freely; i it does nor,
loosen the three mounting screws and shift the
tuner until the tuner shaft is free to rotare with-
out binding action. When locating the front
panel and the tuner in position, be sure the push
buttons do not b in the panel openings.

4) With the six-gang capacitor fully
engaged and the pin (n che disk by which dhis
capacitor is manually rotated) resting against
the front stop in the semiciscular opening in the
sight end of the chassis, and with che single
section tuning capacitor at the top of the tuner
also fully closed (maximum capacitance), inserc
die gear on the tuner shaft, assemble the rack in
place, and securely tighten the set screw on the
gear. Noce that the rack is centrally located and
that it moves freely back and forch over its total
travel.

(2) Replacement of Capacitor Assembly
(Including Six-gang Capacitor and Trimmer Ca-
pacitors). To teplace a capacitor assembly in &
transmiteer, perform the following operatiofs.

() Connections to be Unsoldered —Us-
solder, through the bottom opening of the trans-
miteer, all wites connecting o the six-gang c-
pacitors.

(b) Screws to be Removed.

(1) Remove, ac the lefehand end of
the gang capacicor, the screw which bolds 4
bracket and insulated terminal in place.
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(2) ‘Through the bottom of the trans-
miteer remove four screws from the crimmer
apacitor assembly brackes, releasing the entire
apicitor assembly from the chassis.

(<) Replacement of Capacitor Assembly.
—Remove the capacicor assembly, replace with a
sew unic, and reassemble in reverse order from
(s) and (b)

(3) Replaement of Gang Capacitor in the
Gang-capacitor Assembly

(a) Repeat operacions of (2) (a) and
(2) (b) preceding to release the entire capacicor
assembly from the transmmitter chassis.

(b) Unsolder all electrical connections
berween the six-gang capacitor assembly and the
timmer capacitors.

(c) Remove four clastic stop nuts on the
sixegang capacitor assembly to release che brack-
eton which the associated trimmer capacitors are
mounted.

(d) Separate the six-gang capacior from
the trimmer capacitor assembly bracket released
by the stop nuts.

(¢) Replace the six-gang capacitor with
a new it and reassemble, with the trimme
capaciter assembly, into the transmitcer chassis.

4) Replacement of Trimmer Capacitor

Assembly.

(a) Repeat the operations of (3) (a)
and (3) (d) preceding

b) Replace the trimmer capacitor sec-
ton wih a new unit and seassemble, with the
six-gang capacitor assembly, into the transmitcer
chassis.

(5) Replacement of & Push-butson (Pluon-
ger) Assemblyin 4 Transmitter Channel Selector.
To replace a channel selector push button in a
wansmitrer, perform the following operations,

(2) Unsolder the long and short coaxial
cables ar antenna post A on the rear of the fronc
panel.

b) Remove the screw from the frame at
the top of the selector unit to selease the ground
terminal wite leading to ground post  on the
rear of the front panel

(c) Remove the tie-string which supports
the short coaial cable in the oo e the
lefe-hand post of the panel me

(d) Remove the ourstrews holding the
front panel guard

(€) Remove the seven screws holding the
front panel and rotate the panel outward about
its righthand edge.

£) Remove the four screws on the tuner
fronc plate and larch-plate assembly in order
to selease the push buttons.

(i) Pull the defective plunger (push but-
ton) forward 1o separate it from its associated
ol

() Replace plunger and reassemble.

(6) Removal of Tuning Coils in Low Power
Stages.

() Unsolder the leads o the upper and
lower terminals of the defective coil winding
(L106, L107, L108, 1118, or L119).

(b) Break the Glypral seal at the bottom
of the cylindrical meral ube in the top compart-
ment.

(€) Unscrew the meral whe from the
il form.

d) Remove the coil winding assembly
from the chassis by withdrawing it from its lo-
cation holc inco the bottom compartment of the
transmiter.

(7) Removal of Conial Cable Terminals
from Plug PG101

(a) Unsolder he ground straps between
the coaxial cable ferrules and the chassis.
Remove two screws and hexagonal

nuts from each end of the plug ro release the two
metal plaes (clamps) that hold the cable ter-
minals in place.

(c) Remove the metal clamps and pull
the cables and terminals from their locations in
the plug.

43. Modifications during Manufacture.

4. General. The radio equipment described in
this manual has been produced in large quan-
tities over a relatively long period of time. Dur-
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ing this period the equipments Lave been under
continual seudy in the manufacruring plants and
i the ficld. Some changes in the equipment have
resulted from these studies. By far che greatesc
oumber of changes has been due to the neces-
sity of using a different material, or a parc from
a diffcrent manufacturer. In general, you will
find thac the units which comprise your radio
set will differ in some sligh respect From other
similar units bearing the same order number.

‘This appacatus bas not only been made in
large quantities but also bas been constructed by
a number of different subcontractors, which
imeans that there may be minor differencs in
construction or pates. Waich for these variations
although in most cases they will nor affect serv-
icing procedure.

Changes in macerials or in the source from
‘which similar parcs are obtained do not in general
affect the servicing procedure, so this tjpe of
change is noc described in chis manual. Circuic
and apparatus changes which should be known
0 aid the proper servicing of the uni are de-
scribed in some detail in Pacagraph 436 for the
receiver and Paragraph 43¢ for the transmitcer.

Tiguze 70 is a schematic diagtam of the re.
ceiver showing how it was before these changes
were made. “Lhe parts that have been changed
are crossed outand the new arrangements shown.,
Figure 73 gives corresponding information for
the wansmiter,

£ you wish to make any of thesc changes in
an earlier cquipment and if the change has been
authorized, all che items listed under a particular
minor heading in the change must be made as a
group in order to obtin the desired improve-
ment.

b. Radio Receiver BC683-A,

(1) Changes Affecting R17 and R19. R17
has been changed from 1 megolin 10 0.25 meg-
ohm. RI has been changed from 1 megohm to
2 megobms. The purpose of this change was to
increase the voltage on the CALL SIGNAL lamp,

(2) Changes Affecting L72 and L71. Tn
carlier drawings these two inductors were shown
interchanged. 72 should be the primary wind-
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ing in the plate circuit of V. L71 should be the
secondary winding in the grid citcuit of V6.

(3) Changes Affecting C11. C11 hus been
reduced from 0.01 10 0,006 mictofarad. The pur-
pose of this change was to reduce the number of
0.0L-microfarad capacitors

(4) Changes Affecting €82 and C20.3. C82
has been reduced from 0.01 t0 0.006 microfarad,
€203 has been connected in parallel with C82,
(It was previously in parallel with €20.2.) The
purpose of this change was to reduce the number
of 0.0Lmicrofarad capacitors. It was found that
the andio-frequency impedance of the circuit at
the points across which C82 is connected should
be reduced to improve circuic operation. This
was accomplished by connecting €20.3 across
C82 after which €82 could be reduced. Tt was.
found, also, that when C20.3 was so connected,
the stability of the circuit was better than it had
been with €20.3 connected across C20.2,

(5) Changes Insolving RS, R21, R71, R72,
R74, and C71 (Limiter Characteristcs of V'5).
RS has been increased from 20,000 0 70,000 ohms
(Vpovate ype
R2L, which is a 30,000-0hm (2-watt) type, has bec
added.

R7L has becn increased from 100,000 obms t0 250,000
b

obms.
R72 has been decreased from 43,000 ohmms to 30,000
olims

R74 has been decreased from 10,000 to 1,000 ohs
(Va-watt type)

€71 has been decccased from 100 1o 50 micromicto-
farads,

These wiring changes were desirable because,
on very strong signals, the output of the Limiter
previously fell off so much as to inerfere with
che operation of the squelch circuit under some.
conditions. In addition, the changes improved
the reception of weak signals through high noise
levels. In general, the changes were:

To make the second intermediate-frequency am-
plifier, V'3, a more effective limiter by loweting
serecn and plate volsages. This involves R8 and
R21 and a change in the plate seeurn of V5. R74,
formerly 10,000 ohums, could be reduced to 1000
ohms as drop in this resistor was no longer re-
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| R7L was increased to improve the limit-

g action. This necessicated reducing C71 to

wintain the proper time constant. R72 was de-
d to obtain optimum load cross L7L

o cemove the second intermediate-frequency

lifier from the influence of the delayed-auto-
ic-volumse-conssol circuit. This imptoved xe-
ion through strong noise. It involved moving
gtid rerurn of V5 from the automatic-vol-
atrol circuit to the negative end of the
namoror.

These changes arc indicated graphically iu
g 70 which shows the old arrangement crossed
utand the new arrangement added.

The actual changes in wiring are as follows:
(a) Maove one pigeail of R8 from ter-
il 5 of FL2A to rerminal 2 of FL2A.

b) Remove a wire (covered witha black
sleese) From terminal 6 of VS5 and terminal 5
of FL3A.
¢) Connect one pigtail of R21 o ter-
mioal 5 of FL2A and the orher pigtail to rerminal
5 of FL3A.
d) Remove the green (tracer) wire
from teteninal 4 of VS9 and connect it to that
tesminal of C25 to which the blue (tracer) leads
are connected.

) Add a blucbrown (tracer) wire
from terminal 5 of FL3A o terminal 5 of FLA

(6) Change Involsing C44. This 30-micco-
microfacad capacicor in the radio-frequency os-
cillator ciccuit was changed from silver mica to
an N-080 Ceramicon. ‘The change was made to
improve remperature stability.

(7) Change Tnvolving C26. C26 has been
reduced from 0.001 0 0.0005 microfarad. This
was done to permit the use of & ceramic capacitor
a5 an alternate. This change also improved the
aperation of the beat oscillacor by reducing the
pullin at low frequencies.

(8) Changes in Capacitors of Dynamotors.
In Dynamorors DM-34-(*) and DM-36-(*),
al the leer capacitors in some nits have been
reduced from 0.005 to 0.003 microfarad. No re-
duction i circuic performance results from this

change. Where a replacement problem involves
2 substitution of a filter capacitor, either a 0.003
o 2 0.005-microfarad unit may be used in any
position in the dynamotor without regard to the
capacitance of the remaining units, but the re-
placements must meet the voltage rating pre-
scribed in Pacagraph 45, Table of Replacesble
Parts.

(9) Change in C35. This unit was reduced
from 0.0 0 0.006 microfarad.

(10) Changes Affecting C53,C54,C53,C56,
€63, €64, C65, C66, €73, C74, €75, CT6, C84,
85, C36, 87, C88. These changes are tabulated
as follows:

Fiter__Original Uit
FLIA  C53and C34
FLIA  C35and C56
FI2A €63 and Co4
FL2A  C65 and C66
FL3A  Cr3andC7
FL3A  C750d C7 104 *50
FL4  C84.CH5,amdC86 {3, ¥50,a0d 160and
*50 1
Fl4 - C87and C88 #5410 135
#Silvermica
erumic N-680.
Ceramic N 080,

In filter units FL1A, FL2A, FL3A, and FL4
of the receiver, small ceramic capacitors were
used originally in combination with silver-mica
capaciors to provide temperature-compensated
tuning capacirances. In later equipments these
combinations of two capacitors have been re-
placed by single ceramic units each having ca-
pacitance and temperature compensation equal
to those of the combination which it replaced.
This s possible because a ceramic capacitar can
be provided with any desired temperaure co-
efficient (over a substantial range of positive and
negative values). The single ceramic capacitor
may be used as a direct seplacement for the com-
bination or vice versa. AlL the changes listed here
£allin chis class. Most of them are combinations
wher two units were in parallel and the changes
involved a singlé ceramic with capacitance equal
10 the sum of the two and a temperature coefici+
ent cquivalent to their combination. In FL4,
however, C85 and C86 (each a S0-micromicro-
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farad silver-mica capacitur) were in serics and
C84 (a s-micromicrofarad Cesamicon) was in
parallel with the combination, making a total
of 30 micromicrofarads. C85 and C86 have been
chunged to 60-micromicrofarad Ceramicons wich
the desired temperature cocfficient which makes
C84 unnecessary,

(1) Change in Designation of Switch D2.
Swicch D2 on the receiver was originally desig-
nated RADIO & EXT-EXT ONLY. This designation
was changed 0 OUTPUT TO PHONES ON-OFF to
provide a hetter conception of the funcrion of
this switch.

(12) Change to Seded Unit LCU3-C.
LCU3-C units are sometimes supplied as spare
pasts in place of LCU3-A units to replace the
LCU-A oscillacor unic. The LOU3-C unit is es-
sentially the same as the LCU3-A unit, except
that it has been sealed to exclude moisture, there:
by improving frequency stability of the receiver
under high humidity conditions. The teminal
numbers molded in the bakelite scals of the
LCU3-C unit correspond to the terminal num-
bers of the unsealed LCU3-A unit,

If difficuley is encountered with frequency
scability of a receiver under high humidity con-
dirions, replace the LCU3-A unit with an
LCUS-C sealed unic as follows

Wire the LCUS-C unit in place without dis-
turbing the cap, The adjustable slug of the
LCU3-C unit has been presct at the factory and
should seldom require adjuscment during the
alignment procedure. The capacity trimmer C1.7
should be adjusted for dial tracking ar 38 mega-
cycles and the dial tracking checked at 28, 32,
and 35 megacycles. In many instances a slight
readjusunent of C1.7 will improve aligament,

A maxivium dial tracking etror ac any fre-
quency of three-fousths channel division is con-
sidered quite satisfactory providing the mas
mum error at the other two check frequencies is
less chan one-half dial division. When dial ercors
somewhat in excess of these values are found,
they can frequently be tolerated; in such cases, it
is prefetable 10 avoid tampering with the seal of
the unit, cven though the tracking is not all that
might be desied.
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Cawtion: This unit is sealed against moisture.
Do not remove the cap unless absolutely neces-

Should a slug adjusement at 28 megacycles be
found necessary, use the following procedure:

(a) Find as dry a place as possible.

b) Run the receiver about an hous with
the dust cover in place to warm the nit.

(c) To remove the cap, hear the single
‘point solder seal of the cap with a soldering iton
while exerting  tuning motion on the cap.

(d) Complete the alignment as quickly
as possible.

(¢) Replace the cap and re-solder in
place.

(F) £ the cap was off for mote than five
minutes, run the receiver ar least an hour with
the dust cover in place and the cap off the unit,

(8) Remove dust cover, replace cap, and
resolder.

<. Radio Transmitter BC-684-A.

(1) A Change thas Should be Made in Fx-
isting Equipmnént: Fuse F101. Fuse F101 should
be of Vs-ampere rating. Some of the eacly equip-
ment had 1-ampere fuses which do not always
give adequare protection. One-half ampere fuses
(as supplied-in the spare parts groups) should
be subscituted for any l-ampere fuses in this
position.

(2) Changes in Paris.

(a) Change in C147.—The unit used in
Jater production is  ceramic-type capacitor of
qlindrical form covered with a black bakelite
finish. This is the prefersed replacement part. It
is specified with plus or minus 2 per cent toler-
ance and rzted at 800 volts, warking, If it cannot
b obrained it i satisfactory to use the single 175-
micromictofatad vnit of the C-D Type IR ca-
pacitor or four 175-micromicrofarad units of
the C-D Type SR capacitor in serics-parallcl,
It is ot sarisfactory w use  single C-D Type
SR unit,

(b) Changes in Dynamotor Relay $102.
—This relay has been changed from a Type AQ
10 2 Type BO relay with increased contact pres-
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fein che operaced position. The latcer unit is
fhcsble buc cicher can be used as available.
() Change inR107.—R107 was changed
1wt o 1-watt rating at 30,000 ohms in
o care for the higher current taken by
e vacuum tubes.
(d) Changes in Resistors R119 and
185—Two resistors R119 and R155 were
fginally specified as IRC Type  resiscors. The
RCBT or BW types are just as sacisfactory at
eplaces and are or may be used interchange-
with Type F. The BT and BW types
e preferred, however, because they mount in
mnsmitcet more easily and with less chance
fshore-circuiting 10 adjacent parts o the chas-

) Changes in Capacitors C138 and
G142 —Capacitors C138 and C142 have been
pined from a number of different manufac-

s and therefore it will be found that the
mmon” rerminal (marked ¢ on the capacitor
and in the wiring diagrams) will be located
2onc end of some capacitors and on the other

versed transformers will have the wires inter-
changed at these terminals. Replacement trans-
| formers should be checked in this respect
. (3) Changes in Arrangement.

Change in Connections of €122 and
(123 and Addition of L123.~C122 was con-
necced. previously from the scrcen of V104
(power amplifier) t ground. Trs ground rermi-
al bas been moved to the ungrounded side of the
lamenc of V104. C123 was connected previously

from the ungrounded side of the flament of
V104 to ground. It hus been changed to conect
berween ground and che filament of V103. L123
has been added in the filamenc lead berween
V103 and V104. The purpose of these changes
was to climinae a tendency to spurious oscilla-
tion at very high frequency, which occurred in
wbe V104 of a few transmitcers if a selector
button was not depressed

(b) Change in R118 and Addition of
R162 and R163.~R118 has been changed (o de-
crease the power dissipated in it Ttwas 2 30,000~
ohm, 2-ware unit, but has been changed to a
100,000-0hm, 2-wate uni, shunted by two other
similar units (R162 and R163) mounted in the
same sesistance geoup. Thus the toral res
of the combinacion is not greatly changed but
e power capacity is substantially increased. 1€
4 field seplacement becomes necessary, it is de-
sitable (o use thiee 100,000-ohin, 2-wart wnits if
possible. If they arc not available a single 30,000
chm, 2-ware unit may be used unil the 100,000-
ohm, 2-watc units can be obtained.

(c) Change in R102 and R107 and Ad-
dition of R160.—Some manufacturing variations
caused the total cursent through dropping re-
sisrars R102 and R147 to exceed the allowable
dissipation in thesc resistors, The later produc-
tion unics, therefore, were changed 10 add an-
other resistor, R160, so that the three resistors
could reliably dissipate the maximum heac. The
total resistance of the three unics was kept the
same by reducing R102 and R147 from 1000
ohms each o 667 ohms each. R160 s 667 obms

(d) Change in R111 and Addicon of
R161—R11L was changed from 15,000 ohms ©
30,000 ohims, and R161 (30,000 ohms, 1 watt)
was added in parallel to case for the increased
grid current occurting with some tubes.

(¢) Change in L106, 107, C111, C112,
and Addition of C164.—During production it
was found that some vaiations in wiring caused
the coupling berween L106 and L107 10 be de-
creascd below a suitable value. This was cor-
sected by interchanging the coils and adding
C164. The wiring changes are showa in the wir-
ing diagram, Fig. 75. In the revised cicuic some

istance
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of the coupling is obtained by mutual inductance
between the two coils and additional coupling is
obtained by the capacitor network C164, C111,
and C112. Tewill be noted in the wiring diagram
that in order 10 assure satisfaccory operation, the
leads to C111, C112, and C164 must be held 0
the length indicated. The rolerances of these
capacitors must be held to those shown in Para-
graph 45, Table of Replaceable Parts. If these
capacitors are properly placed as shown by the
wiring diagram and the feads corsectly dimen-
sioned, there should be no trouble in making this
change in the field. This change need not be
made in transmitters which are operating satis-
factorily.

) Change in Wiring of R109.—One
end of R109 was formerly connected o the bot-
tom terminal of L106. This connection was
moved in later transmitters to terminal 6 of
V108 in order to reduce the curent through re-
sistor R157.

(g) Shortening of Stads E and F and Re-
Location of L117-R149.—In the early production
these studs were longer than necessary, This ex-
cess leagth produced coupling which caused
poor oscillacor operation in a few cases. Along
with the shortening of the stads there were some
wiring changes which ae discussed in paragraph
(3) following, The arrangements can be visual-
ired by reference to Figs. 50 and 75. If this
change is found necessary it will be facilitated
by inspection of a late model transmitcer as a
guide. The steps in making the change are as
follows:

(1) Onstud ¥, interchange the top and
boctom halves of the srud insulator and clip off
the unnecessary pact of the swud at the under
side.

(2) On stud &, interchange the top
and hottom halves of the stud insulator and clip
off the unnecessary part of the stud at the under
side.

(3) The coil-esistor combination
(L1L7R149) was previously connected from
the end of stud k to R101 (the end away from
the chassis). It crossed L102 on the side away
from the chassis. This unit should be reconnected
from the shortened stud E <o R101—the end
144

nearest to the chassis. The wite previously con-
nected to that end of R101 should be removed
and reconnected o R101 at the end away from
the chassis. With this rearrangement the coil-
resistor combination passes berween the chassis
and coil L102.

The two wires coming to L102
should be interchanged.

(h) Arrangement of Thermocouple Gon-
nections—In order to permit adjusting the an-
tenna current (TUNE-ANT CUR) meter reading
over a wider range, the slide-wire adjustment
vwas removed from between the rerminals of the
thermocouple and placed berween the ends of
the short coaxial transmission line connecting
the antenna relay and the antenna binding post
(A) on the front panel of the transmitcer. This
change cannot be made unless the replacement
metering length of coaxial line is available, In
installations where the antenna current reading
on M101 is too low for convenient use, the read-
ing may be raised by unsoldering the thermo-
couple slider tap and moving the tap to increase
the reading. Take care that the antenna current
reading will not go off scale under the highest
voltage conditions. I the antenna current read-
ing is 00 high, the direction of change should
be reversed. This adjustment is most effective
with the newer type arrangement of the thermo-
couple circuit.

(i) Meters and Thermocouples.—Meters
from three manufacturers and thermocouples
from two manufacturers have been used in the
transmitters in order to maintain production
when the meter or thermocouple from any one
manufacturer hecame temporarily unavailable.
Any of the meters and thermocouples will oper-
ate satisfactotily in a transmitter although there
may be an inconsequential difference in meter
readings when different meters are substiruted,
and the slide-wire tap may need slight adjust
men when diffcrent thermocouples arc substi
tuted. The Weston thermocouples are somewhat
faster in aperation than the vacuum type marked
with a number (ES-6802417). The Weston
metec originally had three connection studs, the
©0 10p ones going to the meter movement, the
lower one going o the scale plate and magaer.
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The lower stud is not and should nor be used
(see the wiring diagram, Fig. 75). In later meters
this third scud has been eliminated. During the
change-over from thee to two studs, a number of
the meters (about 1000) were incorrectly con-
stucted o include a strap connection from the
moving coil to the magnet and scale plate, This
does o affect its operation at the TUNE pos
of D121 nor its operation with vacuum thermo-
couples for ANT CuR position of D121. Hoy
ever, in some transmitters a Weston meter by
ing the incorrece connection may not operate
propecly with a Weston thermocouple. This will
be indicated by very sluggish action of the meter
when the ancenna trimmer (usually at the high-
et frequency) is tuned. The meter reading will
a0t drap to low values as it should when the an-
tenna circuic is detuned by the timmer. The
spproximarely 1000 transmitters which have
the incorrectly wired meter are satisfactory be-
Guse they are equipped with vacuum thermo-
couples. When a Weston thermocouple s to be
substituted for a vacuum thermocouple, tests as
mentioned should be made to check the opera-
tion of the er combi £

g

0.003 t0 0002 microfarad. The same is true for
C601 and C602 in the 24-volt dynamoror. Either
value (0.0020r 0.003 microfarad) is sutisfactory,
however.

(b)Change in the Voltage Rating of the
Postage-stamp Capacitors —Some of the postage-
scamp type of micu capacitors were changed to
ones having a higher voltage rating. Capacitors
having the voltage ratings shown in Paragraph
45, Table of Replaccable Parts, should be used
for replacement purposes. Many capacitors of
this type used in sets of early production did not
show a designation as to voltage rating. More
recenly the voltage rating has been color coded,
as shown in Paragraph 4. The sixth dot on the
capacitor indicates the voltage rating—green for
500 velts, gray for 800 volss, and gold for 1000
volts.

(c) Change in Resistor R106.~R106 has
been decreased from 1000 ohms 0 100 ohms.
“The purpose was to keep the meter reading from
going off scale when the battery voltage is high
and switch D125 is in position 2. The resistor
furnished in the spare parts has a resistance of

the trouble appears to be presen, three methods
o corcection are available

(1) Use a vacuum thermocouple if
available; o

(2) Use a Hickok or Triplere meter if
avaifable; or

(3) Remove the Weston meter and
wnscrew and Lift of the fron portion of the case;
apen-cicuit the connection berween the scale
plate and moving coil by clipping the strap which
suns from the Left screw and nut on the moving
ol suppore and under the scale plate to the
saale plate screw. Do not remove the nut on the
moving coil suppore as thac might cause the
moving coil to become incorrectly positioned in

100 ohms. a good existing 1000-
ohm unit is not necessary unless the meter read-
ing goes off scale when the battery voltage is
high. Since this affects the meser reading you
should allow for this when checking the opera-
tion of different transmitters.
(5) Elimination and Addition of Parss.

(2) Addition of R159.—R159 was added
in larer cransmitcers from the screen of the
doubler V103 to ground, in order to make this
tube operate more uniformly with wide varia-
tions of inpur ol

(b) Elimination of Capaciors C102 and
C110.-C102, formerly connected to the filament
of V101, and C110, formerly connected to the
flament of V102, have been eliminated from

its bearings and cause operation
of the meter.
(4) Changes in Values.
(a) Reduction in the Capacitance of
€501, €502, C601, and C602—~C501 and C502
inthe 12-volt dynamotor have been reduced from

thelater Th thisd
wwas to reduce the use of mica capaciors. Ticher
or both of these units may be omitted or removed
without impairing the operation of the trans-
miteer.

(c) Hliminarion of C160.— Capacitor
C160 (across the primary of T102) has been
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omitced from most transmirters. Some of these
capacitors have failed due to surges occurring in
the carbon microphone circuit. The omission of
this unic in new equipment or removal of it from
the existing equipment does not impais the per-
ormance of the transmiter. Its removal may
cause a slight increase in sesponse at the higher
audio frequencies.

(d) Elimination of C107.—This capaci-
tor has been found unnecessary because the units
with which it was associated can be held to close
tolerances during manufactu

(¢) Dlimination of C503 and C603.—
These capacitors across the low-voltage end of
the 12- and 24volt dynamotors, respectively,
can be eliminated without causing trouble.

d. Changes Affecting All Units. All units of
Radio Sets SCR-608-A und SCR-628-A use fas-
teners to hold covers in place. Most of the units
employ Dzus fasteners but a number employ a
Shakeproof fastencr. Spare Shakeproof fasten-
ers should not be used as replacements on unics
that have Deus fasteners and vice versa,

e. Relutive Characteristics of Various Types
of Capacitors and Resistors. It Ins been neces-
sary 1o substiate orher types of capacitors in
some places where mica unics were specifed,
This has been done where such substitutions do.
not interfere with sarisfactory opercion of the
radio cquipment. Tn many cases the replacing
units differ from the original units in size or

*
5

S rs
L ¥

Fig. 63. Types of Capacitors and Resistors
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shape or both. The relacive appearance of the
«atious capacitors and resistors used in these
nadio sets is shown in Fig. 63. The firsc column
(AD) shows ceramic capacirors. The second
(F-H) shows mica capacicors and the third
(1) shows oiled paper capacitors. In the fourch
column (K-O) are vatious kinds of resistors.
The general characterisics of such units are
given in Table VIl and discussed ia more de-
@il larer, While Fig. 63 covers the range of
types, it does not necessarily include all ehe vari-
ations produced by different manufactarers.
The units lisced in Parageaph 45, Table of
Replaceable Parts, have been selected because

Grong Lever (Fig, 631 Twve
First Coluiin
Py Insulated 800 200
Ceramicon
(erade rame)
B Uninsulated s0 500
c Uninsulated 800 0
Ceramicon
D Uninsulated w0 500
#Sccond Column
E(red)  Tosuaced w0 700
silver-mica
E(brown)  Insolaced s00 500
F(ed)  Insuled 1000 1000
silver-mica
¥ (browa)  Insulaced 1000 10,000
G (brown)  Insulaed 1000 10,000
H (bown)  Tnsulated 17200 10,000
AThird Column
1 Insulated 50 10000
oiled papec
J ciled papes 500 10000

*These capuciors are no: abainable i
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i o Uied i
Vi Epnipmens

emperarusd coccients
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they are the most suitable for the use for which
they are specified. Other units, particulacly ce-
ramic capaciors, should not be used indiscrim-
inately as seplacements

“Thete ate two general ypes of dielectric (in-
sulation) which are often used in capacitors in
place of mica. They are (1) ceramic materil
and (2) oiled paper. The ceramic capacitor con-
Sists of silver fired on ceramic insulation, the
composition of the ceramic being varied to ob-
tain different temperature cocfficients, These are
extremely stable and can be made to covera wide
range of values of temperature coeficients
(from plus 120 o minus 750 parts per million

damsees ___ Disdvonages_TopiealUre__
Syt §ilimiadon  Temperure
Sl orluge | compnain,
choiceof  capucitance; aso.and replacemen

peric B, C.and D must for smll silver-

COMPERSAtON 4o rguch metal  mica units

J
Scability “Toned citcuits
e of manu- By-pass
facture
Suability Tuned ciruits
Yase of manu- By-pass
factare
Ease of manu- By-piss
facuo
Ease of manu- By piss
facture

Not suitable for g
}\:}T: 201 AU cupe crcies of By
[t e FaadG
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per degree Centigrade.) For a given size of unic,
the capacitance increases as the temperature
cocfficient becomes more negasive, Therefore,
no range of capacitance valucs can be assigned
10 a particular size without specifying the cem-
peratuse coefficient. For a given temperature
coeffcient, the capacitance of a ceramic unit can
be increased only by increasing the length or
diameter of the wbe.

The three sizes shown under group A (Fig.
63) cover the range of physical sizes in which
these insulated ceramic capacitors are manu-
factured. These units were supplied originally
in small sizes to provide temperature compensa-
tion for the'combination of coil and mica capaci-
tor in a tuned circuit. More recently, they have
been specified in larger sizes in some tuned cir-
cuits to eliminate the nced for a mica capacitor
and provide temperature compensation for the
coil. Sinice ceramic units with equal capacitance
may differ gready in temperature cocfficient, it
is not safe to use a ceramic unit for a replace-
meat (where stability is needed) unless the
temperature coefficient s known to be correct
for that use.

‘The units illustrated under A and C have the
valve, tolerance, and temperature coefficient
stamped on the unit. The black units shown
under D are stamped with the capacitance and
a letcer signifying the temperature coefficient.
Those shown under B are marked with dots in
accordance with the color code described in
Parageaph 44. OF all these ceramics, the A items
are the only ones having adequate insulation to
permit installing them whete they might touch
metal parts. Groups B and C are merely en-
ameled. Group D has a black bakelite coating
for moistureproofing but this is not sufficient
insulation to permit concact with metal.

Five sizes of ceramic capacitors are shown in
Fig. 63. The two smallest are those in B. The
next two are those in C, and the largest s the
fower unitin D. Except for insulation the largest
unit in group A corresponds in characteristics
0 the small unit in group C.

It will be noticed that with uninsulated
ceramic capacitors, the leads ate somerimes at
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unequal distances from the ends of the unit. The
lead which s farther from the end is connected
10 the outer surface of the capacitor. Whenever
possible, this lead should be connected to the
ground, or low potential, side of the circuit.

In the conventional type of mica capacicor,
stips of metal foil are interleaved berween
sheets of mica dielectric (insulation). Changes
in temperature cause an undesirable amount of
variation in the capacitance of such unis, The
silver-mica nit gives 2 much more stable capaci-
tor which is suitable for tuned circuics, It con-
sists of sheets of mica with electrodes of silver
bonded to each surfacc.

Groups E and F illustrate the two types of
color code discussed in Paragraph 44, Groups
E, F, and G are made in both foil-mica and
silver-mica units. Group H is used in the trans-
mitcer. It is a larger capacitor with higher volt-
age rating and has 2 more sigid mounding ar-
rangement.

All the mica capacitors shown in the second
column of Fig. 63 are insulated by a molded
bakelite jacket and can be allowed o rest against
metal. In general, the foil-mica units have
a brown jacker, and the silver.mica units have
a red jacket. Capacitors with a straw-colored
bakelite jacker, as used in this equipment, may
be cither foil-mica, silver-mica, or paper anits.

Ceramic capacitors ace used where high sta
bilieyis necessary and paper capacitors elseshere
whenever possible.

‘The capacitors shown in the third column of
Fig. 63 use oil-impregnated paper for insulation.
For stability, they do not compate with silver.
mica types but they can be used as replacements
for foil-mica types for screen grid and filament
positions of vacuum tubes where they do mot
need 0 pass much radio-frequency current. Tn
general, they are good substitates for mica units
for most by-pass purposes. The voltage rating

lecreases as the capacitance increases as follows:
Capacitance (microfarads)  0.003 0,006
Raring (d-c vols, working) 800 600

Group I shows 2 molded bakelice case which
is adequate insulaion. In general, such units will
be black though they may be straw-colored,

o0l
400
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Group J shows rubular-shaped units. ‘The top
unit has a thin hakelite cover and may be allowed
1o touch metal. The second unit in ¢his group
has a meral case and may have cither one or both
leads insulated from chis case. If one lead is not
insulated, it should be connected to ground o
the lower voltage connection. The borcom unit in
group J is identical with the second except for
1 cover which gives some insulating protection
but is not suffcient to permit resting the unit
against meral.

ummary, the unit specified in the Table
of Replaceable Parts for a particular ciccuit sym-
bol may be different in appearance from the one
which it replaces and may require some ingenuity
in mounting. Groups T and | are incended
ake the place of F and G in some applications.
Groups A, B, C, and D replace silver-mica units
of groups E, F, and G where scability is required
but must be used only as specified becanse of
the wide range of temperature coefficients which
they cover. As described in Paragraph 436(10,
sometimes 2 single ceramic unit is used 1o 1e-
place a silver-mica plus a small ceramic.

The fourth column (groups K-O) shows vari-
ous small resistors. They vary considerably in
size and shape for the same warcage rarings due
10 differences in manufacture. The units showa
in group K are 1/) wart, 1 warr, and 2 wates,
respectively. They are bakelite-insulated and
may touch metal. The unit shown under L is a
Lwart uni. The unit shown at M with side leads
is & high-frequency resistor. This has metal cnds
and is not insulated. This unic is used only in a
few places in the transmitter. It is rated at 1
wiatt. The units shown at group N (brown body)
ace bakelite-insulated resistors of the - and 1-
wat sizes made by another manufacturer. (This
manufacrurer also makes a similar uninsulated
resistor with a black body.) These are diectly in-
terchangeable with the upper two unis in group
K, above. The units shown at O are 14- and 1-
watt sizes from still another manufaceurer and
are interchangeable with corresponding units al-
ready mentioned. i

Similac units of other manufacture not shown
may be used 1o replace those illustrated.

44, Color Codes on Components. The various
types of capaciors and resistors used in Radio
Sets SCR-608-A and SCR-628-A are illustraced
in Fig 65 and discussed in Paragraph 43¢. Some
capacitors and resistors have their values
stamped on the unit, but in many cases colored
dots and bands are used inscad. The various
color codes used for capacitors and resistors are
shown in Figs. 64 to 68 inclusive, and ace dis-
cussed in the following paragraphs.

a. Molded Mica Diclectric Capacitors. Ca-

‘pacitors of this type are illustrared in groups F,

E, G, and H of Fig. 63. Three different color

codes are used on these units:

The theee-dot code.

The RMA (Radio Manufacrurers Association)
six-dor code.

The AWS (American War Standard) six-dot
code.

(1) Three-dot Code for Molded Mica Ca-
pacitors. This code, which was widely used
for a number of years, is gradually being re-
placed by the other two codes. However, many
components so marked are used in Radio Sets
SCR608-A and SCR-628-A. Also, this code is
likely to be encountered in pares stocks. As in-
dicated in Fig. 64, the basis of the code is a
series of three colored dots which indicate the
capacicance, in micromicrofarads, of the unit.
Two auxiliary colored dors indicating, respec-
dvely, the voltage rating and the capacicance
wolerance, are sometimes, but not always, added.
There is usually a molded or stamped arrow to
show the sequence in which the dots are to be
read. Dots one and two indicate the fiest two
digits, while dot chree tells the decimal mulci-
plier (0 be used. Take, for cxample, a 0.006-
microfarad capacitor. Its capacitance in micro-
microfarads is 6000; the three dots, ia sequence,
are: blue (6), black (0), red (100).

The dot indicating the tolerance, when used,
is usually located above or below the third (deci-
mal multiplier) dot. As shown in Fig. 64, the
various colors correspond to tolerances between
plus or minus 1 per cent and plus or minus 20
per cent.
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The voltage dor, when used, is ordinasily lo-
cated above or helow the firsc (first digir) dot.
The various colors tell, according o the code of
Fig. 64, the d- working voltage.

When cither or both of the awxiliary dots are
omitted, it indicates that the capacitance toler-
ance is plus or minus 20 per cent and that the
dec working voltage is the lowest rating for the
pasticular type and size of capaciror.

(2) RMA Code for Molded Mica Capaci-
sors. The RMA (Radio Manufacturers Associa-
tion) code illustrated in Fig. 65 is used to a lim-
ited extent. It uses six colored dots with an ar-
10w 1o show the sequence. The first three dors
give the first three digits of the capacitance in
micromicrofarads; the fourch dot (dircrly be-
low the third) gives the decimal multiplicr. The
fifth indicates the tolerance in capacitance, and

the sixeh, the dec working voltage. For example;
3 capacitor of 0,006 microfarad (6000 micromi-
crofarads) plus or minus 10 per cent, 800 volts
de, working, would be marked with dots in the
following order: blue (6); black (0); black
(0); brown (muldplier 10); silver (plus or
minus 10 per cent); gray (800 volis)

(3) AW'S Code for Molded Mica Capaci-
1015, The AWS (American War Standard) code
for molded mica capacitors is shown in Tig, 66,
Like the RMA code, it uses six colored dots, bur
with somewhac diflerent significance. ‘The fisst
four dors give the capacitance in micromicro-
farads, as follows: first significant figure; second
significant figare; third significant Agure; deci-
mal multipliee. It will be noted that this scheme.
makes provision for marking units in chree sig-
nificant figures. For example, consider a capaci-

oo oot tor
T ogr og!

voLTAGE o
R oo rovcnanor

YouTKSE Mo rouemakce o0 ogr ogr
Firit Do Second Dot _ Thid Dot vam
Color First Digie Seond Digit Decimad Maksiplier Tolerance. Rating.
Black 0 o 1 =20%
Brown 1 1 10 1% 100
Red 2 2 100 = 2% 200
Orange 3 £ 1,000 * 3% 300
Yellow 4 4 10,000 + 4% 400
Green 5 s 100,000 3% 300
Blue 6 3 1,000,000 = 6% 600
Violet 7 7 10,000,000 = 7% 700
Gray 8 8 100,000,000 = 8% 800
White 9 B 1,000,000,000 = 9% 900
Gold - - 01 * 5% 1,000
Silver - - oot +10%% 2,000
Body - - - =209, *

#Whe no color is ndiceted, be vlage ating may be as low as 300 volts.
Fig. 64. Molded Mica Capacitors: Thrse-dot Color Code
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ot of 1,250 micromicrofarads. With the AWS
code, che 1,250-micromicrofarad capacitor would
be marked: brown (1), red (2), green (),
brown (10); the precise value of 1,250 micro-
microfarads would thus be shown by the color
code.

ractice, the pecision markings just de-
scribed are seldom necessary. In face, none of
the capacitors scandardized under the AWS code
requires more than two significant digits to spec-
ify its capacitance. For example, molded-mica-
dielectric capacitors of the size known as
“CM30” are standard in capacicances of 1000,
1100, 1200, 1300, 1500, 1600, etc., micromicro-
facads. Intermediate values, such 45 1,250 or
1,530, are not ac present incorporated in the
code. This is taken advantage of, as follows
The fiesc dot on all capacitors now standard is
black (0), and the two necessary significant fig-
ures are given by the second and third dots. The
black fiest dor chus becomes a distinguishing fea
ture or idencificacion symbol, as it were, for a
capacitor matked according 1o the AWS code. A
couple of examples may serve o make this
dear. Take, first, a 120-micromicrofarad ca-
pacitor; it is matked: black (0); brown (1);
1ed (2); brown (10)—0120 micromicrofarads.

Or, consider 2 9,100-micromicrofarad capacitor:
black (0); white (9); brown (1); red (100)—
09100 micromicrofarads. It will be noriced that
in both thesc instances the first dot is black.
The fifth dot in the AWS code indicares the
capacitance tolerance in per cent of nominal ca
pacitance. The sixth dot indicates the design
characteristics. The principal design characree-
istic, as indicated in Fig. 66a, is the temperature
coeflicient. Tor cxample a 0.006-microfarad
(6000 micromicrofarads) plus or minus 10 per
cent mica by-pass capacitor would be marked:
black (0); blue (6); black (0); red (100);
silver (plus or minus 10 pee cent); black (mica
by-pass, with no temperature coefficient speci
fied).
Te will be noted that this color code does not
include the voltage acing, This is considered

Firs Doi_ Second Dot Thind Do

Second Digis

Color Fine Digis

Black o o
Brown
Red
Ouange
Yellow
Green
Blue
Violee
Gry
Whice
Gold - - -

1
2
3
1
5
6

N

8
9

Silver - - -
Body - - -

Third Digh

Fourts Do i Do St D
Decimal Mabip Tolersnce Valiage_
1 o
10 1% 100
100 20 200
1,000 3% 300
10000 4% 100
100,000 5% 500
1,000,000 69 600
10,000,000 7% 200
100,000,000 8% 800
1,000,000,000 9% 900
01 5% 1,000
o0t 10% 2,000
- 20% 500

Fig. 65. Molded Mica Capacitors: RMA Six-dot Color Code
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unnecessary, since with few exceptions, all ca-

pacicors marked with this color code are rated

at 500 dc working volts. The exceptions, all of
which ae rated at 300 volts, are:

Type CM35 capacitors (53 /64-inch maximum
length) with capacitances of 6,800, 7,300,
and 8,200 micromicrofarads.

Type CM40 capacicors (1-1/32 inch maximum
length) with capacitances of 9,100 and
10,000 micromicrofarads.

Furcher details of the American War Srand-
ard for fixed-mica-dielectric capacitors will be
found in Standard €753 of the American
Standards Association.

oor ogr nor
A |

0T 00T DOT
e 8 4

b. Molded Paper Diclectric Capacifors. A
new AWS color code for small molded paper
dielectric capacitors is shown in Fig. 66h. Al-
though this code has found little application to
date, itis possible that some units so marked may
be encountered in future equipment or stocks
Like the code for mica capacirors just discussed,
it employs six colored dorts, together with an
xow 1o indicare the sequence. Units marked ac-
cording to chis system can readily be identified
by the fact that both the firsc and fifch dots are
always silver. The other dots arc used as follows:
the second dot gives the first digi of the capaci-
cance in miccomicrofacads; the third dor gives
che second significant figure; the fourth dot in-
dicates the decimal moltiplier; the sixch tells
whether the unit has 2 maximum operating rem-
perature of 167 degrees or 185 degrees Fahren-
eit.

No indication of the working voltage is given
by the color code. In general, it can b said thar
molded paper dielectric capaciors meering the
AWS specification have d-c working voltages e

ar

e T Goibn e Tl
oo FiruDigit_ Swand Digh_ Thrd Digir Tolennse_ Chumarriis
Black o 0 0 1 206 A
Browa 1 ' ' 10 < B
Red 2 3 2 100 * 2% c
Onnge 3 H 3 1000 - D
ellow 4 4 1 = = E
Green 5 5 5 - — F
Blue 6 s 6 - = G
Violet 7 & 7 - -
Gy s s s = = 2
White B 9 5 - -
Gold = e = o1 = 5% -
Silver . - - ot 100 E.

B S

& Bt e oo = 20 i ©.

s iy

g o )’

Fig. 660 Moldad Mica Capacitors: AWS Six-dot Color Code
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R T T T R
Catar T TFeaDt SewdDigh Decml Melighr  Choociiis
Black o o 1 A
Brown 1 1 10 B
Red g 2 2 100 y =
Onnge g3 3 3 1,000 - =
Yellow : % 1 4 - 4 & -
¢ s 5 = 2® =
£L s 3 = ) &
il e
g 7 : - zE E
2= s 8 = g% -
B 9 9 = -
i e 6w T oFT bgrogr
1 SR S e TE W,
ogr ogr oot
i Fig. 46, Moldod Papor Capaciors
i oor 0or oor cor AWS Six-dot Color Code
CH A e
2
D FeiDo SwondDu *_ ThidDu Foun Dus
Cotor Colpons T it Second Digic__ Dacal i Fnlrance
Black 0 0 3 1 220
Brown 0.00003 neg. 1 1 10
Red 0.00008 ncg. 2 2 100
Orange 000015 neg. 3 3 1,000
Yellow 000022 neg, i 1 10,000
Green. 0.000% ncg. s s 100,000
Blue 000047 neg. 5 s 1,000,000
Violer 000075 neg: 7 7 o001
Gy - s s oot
White = 5 5 01

e e ot s et Iy il o oot s dee Cegad. Some s
are marked with a xmrm\ inscead of a code; for example, N ‘presents 100003 nc e
FTelenie o cap, o 10 kcomcofaad O o e Exhvtsd . e of & esori

MA Color Coda

Fig. 67: Tubular Cora:

Capacito
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tween 300 and 800 volts. The lower voltage ap-
plies o units with high-capacitance ratings; the
higher voltage applies o units with low-capaci-
tance ratings. Further details will be found in
Standard C75,/221 of the American Standard
Association,

<. Tubular Ceramic Dielectric Capacitors.
Tabular ceramic diclectric capacitors, which are
widely used for temperature compensation, are
sometimes marked according to the RMA colot
code showa in Fig. 67. As will be seen from the
figure, the negative temperatare coefficien is in-

DECIMAL
MULTIPLIER

SIGNIFICANT FIGURES:
FIRST (800Y)  SECOND

SIGNIFICANT FIGURES:
FIRST (ODY)

SIGNIFICANT FiGURES:

secono. FIRST (80DY)  SECOND.

TOLERANGE DECIMAL DECiNAL
MOLTIFLIER NOLTIPLIER
L) g2 3
Fir eco =
Celor S K Decimal Malipler Toterance
Black 0 o : -
Brown 1 10 1%
Red 2 2 100 =29
Ornge 5 3 1,000 = 3G
Yellow 4 4 10,000 = %
Green s 5 100,000 = 5%
Blue s 6 1,000,000 = 6%
Vialer 7 7 10,000,000 = 1%
Gay 8 3 100,000,000 = 8%
White 9 9 1,000,000,000 = 9%
Gold - - o1 = 5%
Silver - - 001
No color - - -

Fig. 68. Fixed Resistors: RMA and AWS Standard Color Codes
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dicated by the color of the band or tip at one end
of the unir; the capacitance in micromicrofarads
is shown by the first three dors; the capacitance
tolerance, either in per cent or tenths of a micro-
miceofarad, depending upon the size of the unit,
s indicated by the fourth and last dot. Example:
4 30-micromicrofarad plus or minus S-per-cent
capacitor with a negarive temperarure coefficient
of 80 parts per million per degree Centigrade
would be marked as follows: tp, red (—80);
first dor, orange (3); second dor, black (0);
¢hird do, black (1); fourth dot, green (plus or
minus 5 per cent).

4. Fixed Resistors. Small fixed resistors, boch
composition-type and wire-wound, are frequent-
Iy marked with colored bands and dots to indi-
cae the resistance and tolerance, Two color
codes are widely used: the RMA and the AWS.
The two codes are not identical in all particu-
lass, but they are similar in many respects. One
chatt, applicable to both, is shown in Fig. 68. Ic
will be seen that in all cases the various combina-
tions of body color, bands, and dots indicate the
resistance to two significant figuses (the first rwo
digits), the decimal multiplier, and the per cenc
wolerance in resistanc

As illustrated by Fig, 68, two basic methods
are used for indicaring the resistance and toler-
ance:

Method A. This wes four colred bands, saring ac
end of the unit, to show resistance and

olcrance, The bands, rsding From cf 0

sk indice: frs it e B, sec.

enfcta Sy, deimal malsilcr;

Per cent toleaace. (The Sgmifne of

che body color under this mechod will be
explained lacer.)

Method B. Several variations of this method arc in
use (B1, B2, B3 of Fig. 68). With all of
these, however, the interpretation of the
code s praccically the sanc: Ieft end,toler-
ance;

uce; centaal dot

or band, decil maldplir

To illustrate the basic schemes, consider a
5,600-0hm = 10-per-cent fixed resistor. It would
be marked:

Method A. First band, green (5); second band, blue
(6); third band, red (1 00); fourth band,
silver (- 10 per cent)

Method B. Lefc end, silver (= 10 per cenc); body,
srcen (3); right end, blue (6); centrar
band or dot, red (100)

In Method A, where the body color plays no
past in indicating resistance of tolerance, it may
be used to indicate the type of resistor unic,
Under the RMA code, « black body is frequently
used o indicate an uninsulaced composition
unit; a tan, olive, or white body, an insulaced
composition unit; and a dack brown body, an in-
sulated wire-wound unit. The AWS code re-

uires that an uninsulated unic using Mechod A
have a black body; the body of an insulated unic
may be any color, although 4 natural tan is pre-
ferted.

When chere is doubt as to whether a particu-
lar resistor is composition o wite-wound, it is’
well 10 remember that any resiscor of 100 ohms
or less is very likely to be wire-wound—also, to
remember that it may be wound inductively.
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V. SUPPLEMENTARY DATA
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SCR-608-A: System Schematic Diagram






* Fig.70.



i

J LS

* Fig. 70. Radio Receiver BC-683-A: Schemalic Diagram Showing Modifications During Manufacture
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Fig. 73. Radio Transmitter BC-684-A: Schematic Diagram Showing Modifications During Manufacture
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Radio Transmitter BC-684-A: Schematic
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SCHEMATIC CIRGUIT DIAGRAM

DESCRIPTION
ISTORS, IRC_F3, EACH 600 OHMS(APFROX. 40 ORMS TOTAL)
ORMMETER WESTON MODEL 325 O-1 AMR

(BEKELITE CASE, FLUSH MOUNTING)

APPROX. AS SHOWN

NOTE

RINGS AND LEADS SHALL
BE NO.I2 A W.G. TINNED.
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for Testing Radio Transmitter BC-684-A
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