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SAFETY NOTICE

OPERATION OF THIS EQUIPMENT INVOLVES THE
USE OF HIGH VOLTAGES WHICH ARE DANGEROUS TO
LIFE. OPERATING PERSONNEL MUST AT ALL TIMES
OBSERVE ALL SAFETY REGULATIONS — THIS PAR-
TICULARLY APPLIES TO CHANGING TUBES OR MAKING
ADJUSTMENTS INSIDE THE EQUIPMENT WITH ANY BUT
THE “OFF” CONTROL-BOX PUSHBUTTON DEPRESSED.

A DANGEROUS POTENTIAL EXISTS ON BOTH THE
TRANSMITTER AND RECEIVER WHENEVER THE EQUIP-
MENT IS IN EITHER THE TRANSMIT OR RECEIVE
CONDITION.

DO NOT REMOVE TRANSMITTER OR RECEIVER
FROM RACK FT-244-A PRIOR TO CONSULTING PARA-
GRAPH 21b AS DAMAGE TO THE EQUIPMENT WILL RE-
SULT IF ALL CHANNEL SLIDES ARE NOT RELEASED
AS DIRECTED.

NEVER LEAVE THE SHIFTER SLIDES DISENGAGED
AFTER TUNING HAS BEEN COMPLETED OR AFTER RE-
PAIRS NECESSITATING REMOVAL OF TRANSMITTER OR
RECEIVER FROM RACK HAVE BEEN MADE, AS THIS
WILL RESULT IN FAILURE TO TURN ON THE TRANS-
MITTER AND RECEIVER IF ONE PARTICULAR CHAN-
NEL PUSHBUTTON IS PRESSED ON RADIO CONTROL
BOX BC-602-A (SEE PARAGRAPH 9).
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REPORT OF MAJOR FAILURE

In the event of major failure of any of the component
units of this equipment, a report shall be submitted in
the form indicated below. Copies of this report shall
be forwarded to the Chief of Signal Section, Air Serv-
ice Command, Patterson Field, Fairfield, Ohio, and to
the Director, Signal Corps Aircraft Signal Service,

RESTRICTED
T. O. No. 08-10-105

Wright Field, Ohio.

S.O

NS v R

. Contract or order number.

1
2.

Organization and station.

.......
Nomenclature of component unit.
Date and nature of failure.

Type of airplane in which installed.

Recommendations.
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Destruction of
t

Abandoned Materiel in the Combat Zoneo

In case it should become necessary to prevent the capture of this
equipment and when ordered to do so,

DESTROY IT SO THAT NO PART OF IT CAN BE SALVAGED, RECOGNIZED OR
USED BY THE ENEMY. BURN ALL PAPERS AND BOOKS.

Means:-
1. Explosives, when provided.
2. Hammers, axes, sledges or whatever heavy object is readily available.
3. Burning by means of incendiaries such as gasoline, oil, paper or wood.
4. Grenades and shots from available arms.
5. Where possible, and when time permits, bury all debris or dispose of

it in streams or other bodies of water.

Procedure:-
1. Obliterate all identifying marks. Destroy nameplates and circuit labels.
2. Demolish all panels, castings, switch- and instrument-boards.
3. Destroy all controls, switches, relays,.connections and meters.

4. Rip out all wiring in electrical equipment. Smash gas, oil and water
cooling systems in gas-engine generators, etc.

5. Smash every electrical o'r mechanical part whether rotating, moving
or fixed.

6. Break up all operating instruments such as keys, phones, microphones,
etc.

7. Destroy all classes of carrying cases, straps, containers, etc.
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Par. 1

INSTRUCTION BOOK

OPERATION AND MAINTENANCE

RADIO SET SCR-522-A
RADIO SET SCR-522-T2
RADIO SET SCR-542-A
RADIO SET SCR-542-T2

Restricted

SECTION 1

GENERAL CHARACTERISTICS

General

Components, Dlmensmn% a.nd Welghts .
Additional Equipment Required

Power Consumption .

Description of Principal Components

1. GENERAL

Th to components

es mponent
of Radio Sets SCR-522-A and SCR- 542 A apply
also to similar components of Radio Sets SCR-
522-T2 and SCR-542-T2, the only difference being
that the issue letters “T2” are used in place of
“A” on the nameplate. With the exception of
nameplate designation, all components of Radio
Sets SCR-522-T2 and SCR-542-T2 are identical

Ao it thig haslk c
lUusllUub \41110 UVUI\.’ A iv

RADIO SET SCR-522-A
RADIO SET SCR-542-A

Naca MNC_QN_A
wvadt Uo=ov-n

Crystal Unit DC-11-A
*Dynamotor Unit PEJ94-A
**Dynamotor Unit PE-98-A

Jack Box BC-629-A (Pilot)

Jack Box BC-630-A (Flret Crew)

nmMn Nmnoz2)
ddbn DU)L D\J UO.L'A \ULIICI vIrew)

Junction Box JB-29-A

Rack FT-244-A

Radio Control Box BC-602-A
Radio Receiver BC-624-A
Radio Transmitter BC-625-A

* Used on Radio Set SCR-522-A or SCR-522-T2 only.
** Used on Radio Set SCR-542-A or SCR-542-T2 only.

Paragraph
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with similar components of Radio Sets SCR-522-A
and SCR-542-A respectively. Although several
photographs in this book are of Radio Set SCR-
522-T2 or its components, the titles to illustra-
tions refer to Radio Set SCR-522-A. This is done
because all references in the text are made to
Radio Set SCR-522-A. The nomenclature of the
principal components of these sets is indicated in
the following table:

RADIO SET SCR-522-T2
RADIO SET SCR-542-T2

Case CS-80-T2

Crystal Unit DC-11-T2
*Dynamotor Unit PE-94-T2
**Dynamotor Unit PE-98-T2

Jack Box BC-629-T2 (Pilot)

Jack Box BC-630-T2 (First Crew)

nO_eo1 mo (N oy
ddbl\ DUA D\; Vol-14 \Ubhcl CICWI

Junction Box JB-29-T2

Rack FT-244-T2

Radio Control Box BC-602-T2
Radio Receiver BC-624-T2
Radio Transmitter BC-625-T2
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These radio sets are intended for use in U. S.
Army aircraft and will provide two-way radio-
telephone communication between aircraft in
flight and between aircraft and ground stations.
Operation may take place on any one of four
crystal-controlled channels lying within the fre-
quency range 100-156 mc. Remote control only is
provided. Transmitter channel D is frequently
used as a special frequency channel which is auto-
matically selected at regular intervals by the ac-
tion of Contactor Unit BC-608-A. Radio Set SCR-
522-A operates on 28 volts and uses Dynamotor

T. 0. No. 08-10-105 GENERAL CHARACTERISTICS

Unit PE-94-A or PE-94-AM. (The nomenclature
of Dynamotor Unit is now PE-94-AM, Dyna-
motor Unit PE-94-B). Radio Set SCR-542-A
operates on 14 volts and uses Dynamotor Unit
PE-98-A. Radio Set SCR-522-A differs from Ra-
dio Set SCR-542-A only in the primary power
supply voltage and the dynamotor unit used.
British Air Ministry nameplates as well as U. S.
Signal Corps nameplates are affixed to each
major component unit of these radio sets; this
is not a customary procedure, however.
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Pars. 2-3-4-5a

The U. S. Signal Corps type numbers for plugs
include a ferrule and a nut for each type of plug
for flexible conduit attachment. Ferrules and nuts,
though a part of every plug supplied with Radio

Qata QD _EID A and QD _RKAD_A ara nat anvawa, A
VTS Dutv-dLs~n alil Duv-ozd-£1, alT 11UV CUVCITU

by the British Type and Reference Numbers. The
straight (P) plugs such as Plug PL-P164 and
right-angled (Q) plugs such as Plug PL-Q164 are
interchangeable. The types used will depend on
the requirements of the installation.

T. 0. No. 08-10-105 GENERAL CHARACTERISTICS

3. ADDITIONAL EQUIPMENT REQUIRED

To complete the radio set, a suitable antenna,
suitable microphones, headsets and a 14- or 28-
volt d-c power source will be required. In addi-
tion, Contactor Unit BC-608-A is necessary. The
following microphones and headsets, or their
equivalents, are used:

Electromagnetic

Microphone Headset
British Type 21, imped. approx. Type 32, imped. 150ohm,
Installations | 250ohm, Ref. No. 10A /11994 | Ref. No. 10A /13466
Type 26, imped. approx. Type B, imped. 24,0000hm,
250ohm, Ref. No. 10A /12571 Ref. No. 110A /8542
U. S. T-34, imped. 2000hm HS-23, imped. 80000hm

Installations™| T_44, imped. 2000hm

HS-18, imped. 8000ochm

*Headset HS-33 may be used at a later date.

The wires and conduits needed for the required
cables are supplied in bulk, and the cable lengths
may vary with each particular airplane installa:
tion. Normally, all conduit and cable wiring will
be installed at the airplane factory by the airplane
contractor.

The following table lists the type of material
supplied and the corresponding British Reference
Numbers. For further information, consult the
cable assembly drawings, Figures 18 to 26, in-
clusive.

Description British Ref. No.
Wire, AWG No. 22 105E/105
Wire, AWG, No. 22, Shielded 105E /106
Wire, AWG, No. 22, Shielded,
Twisted Pair
Wire, AWG, No. 18 105E /107
Wire, AWG, No. 18, Shielded 105E /70
Wire, AWG, No. 10 105E/108
Wire, AWG, No. 10, Shielded 105E /69
Flex. Conduit, 14” ID 110H /466
Flex. Conduit, 34” ID 110H /465
Flex. Conduit, 14” ID 110H /464
*Cable WC-543 105E /78

*Cable WC-549-E (British Type PT-5M) may be used in
place of Cable WC-543 but is not shown in Figure 19.

4. POWER CONSUMPTION

The power input requirements for Radio Set SCR-
522-A are as follows:

For transmission, the total input current is 11.5
amp at 28v; for reception, the total input current
is 11.1 amp at 28v.

The power input requirements for Radio Set
SCR-542-A are as follows:

For transmission, the total input current is 23.0
amp at 14v; for reception, the total input current
is 22.2 amp at 14v.

5. DESCRIPTION OF PRINCIPAL COMPO-
NENTS

a. Transmitter-Receiver Assembly

The transmitter-receiver assembly consists
of Case CS-80-A containing Rack FT-244-A,
Radio Transmitter BC-625-A and Radio Re-
ceiver BC-624-A (see Figures 2 and 3).
When properly interconnected to the other
components of Radio Set SCR-522-A, this
assembly provides transmission or recep-

6 RESTRICTED
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tion of amplitude-modulated r-f energy on
any one of four crystal-controlled frequen-
cies within the range 100-156 mc. Only voice
communication facilities are available, but
continuous audio - tone modulation is also

Par. 5a

ate channel-selector pushbutton (located on
Radio Control Box BC-602-A) is pressed.
Remote control only is provided.

(1) Case CS-80-A

provided. The a-f amplifier portion of Radio
Receiver BC-624-A is so designed that in-
terphone communication between two or
more stations is possible. The average power
output of the transmitter is 8 to 9 watts.
The average sensitivity of the receiver is 3
to 4 microvolts for a 10-decibel signal-to-
noise ratio. Both the transmitter and the re-
ceiver are simultaneously switched to any
one of the four available pre-set crystal-
controlled channels whenever the appropri-

Case CS-80-A is the housing provided
for the assembly of Rack FT-244-A, Ra-
dio Receiver BC-624-A and Radio Trans-
mitter BC-625-A. The case is equipped
with four shockmounts and a ground
strap. If it is desired to assemble Dyna-
motor Unit PE-94-A or PE-94-AM to the
case for common mounting tn the air-
craft, this may be done by means of
mounting screws inserted through four

—TRANSMITTER COVER

[—RECEIVER COVER RETAINING SCREW 43I-|

RETAINING SCREW 431-3
RECEIVER COVER DZUS FASTENERS

HANDLE

TRANSMITTER COVER
420 47 416

/ L—SHOCKMOUNT
SHOCKMOUNT 140I-1
1401-3
SHOCKMOUNT
MOUNTING HOLES 1901-2
FOR DYNAMOTOR UNIT

FIGURE 2 — TRANSMITTER — RECEIVER ASSEMBLY, FRONT OBLIQUE VIEW
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holes provided in one side of the case
(see Paragraph 7a).

Rack FT-244-A

Rack FT-244-A (see Figure 4) is a shal-
low tray which contains interconnecting
wires for the receiver and transmitter
plug sockets for the attachment of cables
from other components of the equip-

Par. ba

The three sockets located in the center
channel of the rack are for the attach-
ment of plug - terminated cables from
Dynamotor Unit PE-94-A or PE-94-AM,
Junction Box JB-29-A and the antenna.
Recessed handles at each end of the cen-
ter channel are provided to facilitate re-
moval of the rack, receiver and trans-
mitter from Case CS-80-A.

ment, the antenna-changeover relay, the
channel - control motor and associated
mechanisms, etc. The rack also serves as
a mounting base for the transmitter and
receiver (see Figures 2 and 3). All elee-
trical connections between the rack and
the transmitter or receiver are made
through plugs and sockets mounted in
these components. Eight red - painted,
long-shank screws are employed to hold
the transmitter and receiver units firm-
ly in place.

Rack FT-244-A (see Figure 4) is pro-
vided with covers attached by means of
a slot - and - screw arrangement which
makes it possible to slide them away
from over the controls of the transmitter
and receiver and to let them drop along-
side the front (transmitter side) and
rear (receiver side) of the case.

(3) Radio Transmitter BC-625-A

Radio Transmitter BC-625-A employs a

FREQUENCY SHIFTER
ACTUATING SLIDES

RECEIVER COVER

426

a0!
KB MOUNTING

ain-1 '3 418-2 417 SCREWS 45 416

420

A

Y

o ——
LA [» [
e

/ u"

MOUNTING SCREWS
MOUNTING SCREWS

POSITIONING SPRING
ey - PAWL
427 7 HINGE ADJ. SCREW

409
RATCHET WHEEL

40¢ - / SPRING ADJ. SCREWS gl 41-2
Y SPRING ADJ. NUT

ARMATURE SPRING
ARMATURE

INTERRUPTER SPRING
STOP SCREW

INTERRUPTER SWITCH
4]8 -1

TRANSMITTER COVER

WIRING LUG ON LARGE CONTACT ARM

SOLENOID TERMINAL NO.6&
SOLENOID TERMINAL NO.2

FIGURE 4 — Rack FT-244-A, CENTER COVER REMOVED, Top VIEW
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Par. 5a T. 0. No. 08-10-105 GENERAL CHARACTERISTICS
crystal - controlled oscillator circuit re- which will cause full-scale deflection of,
sembling a Pierce circuit in which the the 0-1 ma d-c test milliammeter which
tank circuit is provided by the crystal is part of Test Set I-139-A or Signal
constants. The transmitter operates in Generator 1-96-A. Position 6 of this
the frequency range 100-156 megacycles switch is not used.
on any one of the four pre-set channels
A, B, C and D. Channels are selected by Transmitter D. C. METER
remote control only. METER ; Tl

The top of the transmitter (see Fig- SWITCH Current Scale
ure 3) is equipped with four tuning con- _ Position Deflection
e e 1 First Har. Amp. Plate | 50 ma
and a Y JH. The following
table shows, for each of the five usable . Second Har. Amp. Plate 100 ma
positions of the transmitter METER 3 Power-A‘.mp. Pla_te 100 ma
SWITCH, the particular current being 4 R-F Indicator Diode 1 ma
measured by, and the amount of current 5 Power-Amp. Grid 2 ma

—— COVER MOUNTING SCREWS
SHOCKMOUNT MOUNTING HOLES USED WHEN
DYNAMOTOR UNIT IS MOUNTED TO CASE CS-80-A
COVER COVER MOUNTING SCREWS

10

SHOCKMOUNT

- -

¢ R

€ 5

352-4

352-1

FIGURE 5

I

——352-3

L SHOCKMOUNT
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The antenna-coupling control (see Fig-
ure 3) is located on the right side of the
transmitter panel, and the GAIN control
is on the left. The crystal sockets are to

Pars. ba-b¢

posite unit are given in Paragraph 7Ta. Two
sockets are provided: a 2-pin socket connect-
ing with the dynamotor unit-to-battery cord
and a 6-pin socket connecting with the dyna-

the right of the METER SWITCH and motor unit-to-rack cord.

are identified by the channel letters A,
B, C and D.

SIDEPLATE MOUNTING
SCREWS

(4) Radio Receiver BC-624-A
PANEL MOUNTING
OFF" SCREW

Radio Receiver BC-624-A is a sensitive FusnauTToN IR NGy
superheterodyn.e receiver employing .a —
heterodyne oscillator whose frequency is PUSHBUTTON 60i-1
¥y 3
controlled by any one of four quartz o
CHANNEL B

crystals. Thus, four crystal controlled PUSHBUTTON 601-2
channel frequencies anywhere within
the range 100-156 mc are available for e — o3
instantaneous selection at the remote

31ti i CHANNEL " D"
control [}()::ltl_()l‘f (Radio Control Box BC- ity .
602-A) providing that these four re-
ceiver channels have been pretuned anc “rR-REM' SWITCH

PANEL MOUNTING

KING LEVER
LOCKING LE SCREW

the tuning controls locked. The audio

amplifier portion of the receiver is used
as an interphone communication and
sidetone amplifier. A carrier-operated
squelch circuit reduces extraneous re-
ceiver noises to a low level and prevents
difficulties in interphone communication
due to ignition noises, etc.

All tuning controls and installation-
adjustment controls are located on the
receiver panel and are easily accessible
when the receiver is mounted on Rack
FT-244-A (see Figure 3).

b. Dynamotor Units PE-94-A, PE-94-AM and

PE.98-A

A primary d-c source of between 22 and 32
volts is required to operate Dynamotor Unit
PE-94-A. The dynamotor unit is the source
of the three regulated voltages required for
operation of the transmitter-receiver assem-
bly: 300v d.c. for the plates and screens of
the vacuum tubes in the transmitter and
receiver, —150v d.c. for grid bias in the
transmitter and 13v d.c. for all tube heaters,
control relays, the channel-control motor, in-
dicator lamps, ete. Lord shockmounts (see
Figure 5) with ground straps attached are
provided for mounting the dynamotor as a
separate unit. Directions for assembling the
dynamotor unit to Case CS-80-A as a com-

601-5

SIDEPLATE
MOUNTING SCREWS

"T-R-REM."
SWITCH

FIGURE 6 — RADIO CONTROL Box BC-602-A,

FrRONT OBLIQUE VIEW

¢. Radio Control Box BC-602-A

Radio Control Box BC-602-A provides com-
plete remote control of communications funec-
tions. With the T-R-REM. switch placed in
REMote position (see Figure 6) press-to-talk
operation may be obtained by means of a
conveniently-located switch (usually located
on the throttle in U. S. installations) which
when depressed (closed), switches the equip-
ment from receive to transmait.

The five red pushbuttons are the means by
which channels are selected and the power
turned on or off. When the OFF button is
pressed, the dynamotor is stopped. These five
pushbuttons are so interconnected that not
more than one can be in the depressed posi-
tion at any given time.

With the T-R-REM. switch in the T posi-
tion, the transmitter is placed in continuous
operation; in the R position the receiver is

RESTRICTED 11
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(TO MARKER
BEACON

RECEIVER)

12

RESTRICTED

placed in continuous operation, and in the
REM. position, transmit - receive control is
transferred to a press - to - talk (press-to-
transmit) switch as explained above.

Interphone communication is available at
all times as long as the OFF button is not in
the depressed position.

When raised, the lever tab located directly
above the T-R-REM. switch (see Figure 6)
permits placing this switch in any one of its
three positions; when lowered, the lever tab
blocks the switch from REM. position and

806

T. 0. No. 08-10-105 GENERAL CHARACTERISTICS

spring-loads the switch lever so that unless
the switch lever is held in the T position, it
will return to R.

The lamps behind the four green jewels
indicate the channel in operation, and the
lamp behind the white jewel opposite the
T-R-REM. switch glows when the equipment
is in the receive condition. All lamps are
lighted during the process of channel selec-
tion. A dimmer-mask is provided to reduce
lamp glare and is operated by means of the
small lever tab opposite the OFF button.

(TO RADIO CONTROL BOX)

804
(TO FIRST CREW JACK BOX)

8o2
(TO PILOT JACK BOX)

808
COVER

MOUNTING
SCREWS

80i-2

805
(TO RACK)

803
(TO CONTACTOR)

801-1 807
(TO RACK) (TO PRESS-TO-TRANSMIT CIRCUIT)

FIGURE 7T — JUNCTION Box JB-29-A, Tor VIEW

d. Junction Box JB-29-A

Junction Box JB-29-A is equipped with eight
sockets as shown in Figure 7 and functions
as a link between several components of the
radio set (see Figure 27). Mounting feet are
provided on the bottom of the junction box.

. Jack Boxes BC- 629-A or BC-629-B (Pilot).

BC-630-4 (First Crew) and BC-631-4 (Other
Crew)

In general, the jack boxes (see Figures 8, 9
and 10) provide for the connections between

the junction box and the microphone, head-
set and gun-switch terminals. The gun-
switch terminals are not used in U. S. instal-
lations. A terminal strip inside the jack box-
es is equipped with the necessary lugs, and
complete wiring information is etched on
the inside of the jack-box covers. In British
installations, the gun-switeh terminals in the
jack boxes are used for press-to-transmit
(press - to - talk) connections. However, no
gun-switch terminals are provided in Jack
Box BC-629-A or BC-629-B. Jack Box BC-

RESTRICTED
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GENERAL CHARACTERISTICS T. 0. No. 08-10-105

631-A is equipped with a rubber grommet
instead of a socket, and Jack Box BC-629-B
is equipped with an audio volume control
and a limiting resistor. Except for these dif-
ferences, the three jack boxes are very simi-
lar in construction. Each jack box is provid-
ed with an anchor loop on the bottom (see
Figures 8, 9 and 10). This loop is used to tie
down the wires, to take up slack and to pre-
vent strains in the electrical connections.

COVER MOUNTING SGREWS

SIDE PLATE
MOUNTING SCREWS ——

TEIMINAL BOARD
MOUNTING SCREWS

Par. 5f

f. Crystal Unit DC-11-A

The fundamental frequency of each Crystal
Unit DC-11-A appears on the crystal name-
plate. Receiver and transmitter erystals are
mechanically interchangeable but differ in
frequency due to the receiver intermediate
frequency of 12 me. Crystal Unit DC-11-A
will operate satisfactorily in any ambient
temperature within the limits —40°C and
+50°C.

COVER MOUNTING
SCREWS

SIDE PLATE
MOUNTING
SCREWS

ANCHOR LOOP

TERMINAL BOARD
MOUNTING SCREWS

FIGURE 8 — JACK Box BC-629-A AND BC-629-B, FRONT VIEW

COVER MOUNTING
SCREWS

SIDE PLATE
MOUNTING
SCREWS

GROMMET
1000-1

ANCHOR LOOP

L_TERMINAL BOARD
MOUNTING SCREWS

FIGURE 9 JACK Box BC-630-A, FRONT VIEW

COVER MOUNTING
SCREWS

SIDE FLATE
MOUNTING
SCREWS
GROMMET — GROMMET
Hoo-t noo-2

ANCHOR LOOP

__ TERMINAL BOARD
MOUNTING SCREWS

FIGURE 10 — JACK Box BC-631-A, FRONT VIEW
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EMPLOYMENT T. 0. No. 08-10-105 Pars. 6-7a-Tb
SECTION II
EMPLOYMENT

Paragraph
Initial Procedure . 6
Installation . e e e e e e i
Assembling Radio Set SCR-522-A or SCR-542-A 8
Preparation for Use e 9
Operation e 10
Precautions During Operation . 11
Adjustments for Field Upkeep . 12

6. INITIAL PROCEDURE

After unpacking Radio Set SCR-522-A, thor-
oughly inspect all parts for possible damage dur-
ing shipment. The radio set is normally shipped
from the factory with all vacuum tubes installed
in their respective sockets.

Before installing the transmitter-receiver as-
sembly in an aircraft, set the assembly up on a
test bench, apply power and check the operation
of the frequency-shifter mechanism. When chan-
nel A pushbutton (on the control box) is depress-
ed, the topmost channel slides on both the trans-
mitter and receiver frequency shifter assemblies
should be displaced 214,” (=*1;,”) from the un-
operated position. If the shifter mechanism does
not operate when channel A pushbutton is pressed,
press the channel-release pushbutton 426 once or
twice because the motor may be stopped on an
open contact position. A similar check should be
made for channels B, C and D.

Check the transmitter on one frequency for
power output and the receiver on one frequency
for sensitivity [see Paragraphs 25%c{(8) and
29¢(2)]. If for any reason it is necessary to re-
move the transmitter or receiver from the rack,
do not do so before consulting Paragraphs 21b

and c.

7. INSTALLATION

a. Case CS-80-A and Dynamotor Unit PE-94-A,
PE-94-AM or PE-98-A

Remove the bag containing the four
mounting screws from Case CS-80-A.

The case and the dynamotor unit may be
installed as separate units or they may be
assembled together before installation (see
Figures 11 and 12). Sufficient clearance
should be allowed on all sides for free action
of the shockmounts, for removing the rack

and plugs and for access to the tuning and
adjustment controls on the transmitter-
receiver panel.

NoTE: Each ground strap (the case has one
and the dynamotor unit four) should be at-
tached to a shockmount mounting hole by
means of a mounting screw inserted in the
lug in the free end of the ground strap. This
must be a good ground connection.

To assemble the dynamotor unit to the
case, remove the four shockmounts f}'om the
dynamotor unit and install two of these
shockmounts in the mounting holes located
in the side opposite the sockets (see Figure
5).

Loosen four Dzus fasteners, two located
on the top front and two on the top rear of
Case CS-80-A. Grasp the rack by the handles
on its upper left and right sides. Lift the
rack (together with the transmitter and re-
ceiver) out of the case and set it down, con-
trol panels uppermost, on a flat surface.

Place the dynamotor unit against the side
of the case (see Figure 2) in such a manner
that the four mounting serews provided with
the equipment may be inserted through the
mounting holes from within the case and
threaded into the holes (in the dynamotor
unit) left by the removal of the four shock-
mounts. The dynamotor unit and the case,
assembled together, will rest on a total of six
shockmounts. No. 10 screws are recommend-
ed for securing all shockmounts used on
Radio Set SCR-522-A or SCR-542-A.

. Junction Box IB-29-A

Loosen the four captive screws (see Fig-
ure 7) on the cover of Junction Box JB-29-A.
Do not attempt to completely remove these
screws; it is sufficient to separate them

RESTRICTED 15
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CAPTIVE SCREWS
R08

e D v

80i-2

("’J ,L-""
5/ ———————— MOUNTING FEET \

BOTTOM

FIGURE 13 — JuNcTION Box JB-29-A, DISASSEMBLED
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jumper. This dummy plug is not required if
contactor operation is not desired.

RESTRICTED

EMPLOYMENT T. 0. No. 08-10-105 Pars. 7b-7d
from the mounting posts inside the junction ¢. Jack Boxes BC-629-A, BC-629-B, BC-630-A and
box. Remove the cover. Holding the four BC-631-4
s.ides to prevent thgir be.coming separated, Remove the three screws from the covers of
lift the sides of t.he junction b'ox away from the jack boxes and remove the covers (see
the b(?ttom. It 1S now possﬁ.)le to insert Figures 8, 9 and 10). Drill mounting holes
mounting screws into the holes in the mount- in the bottom of the jack boxes, being care-
Ing f(?et (see Flgure 13_) : Note that_w1th the ful not to damage the wires or the soldering
junection box in the position shown in Figure lugs. Remove all metallic chips to insure
7, the sockets are located as follows: Upper moninat ahard rirenite
left, first crew jack box; upper center, radio asam,m ,m“" : ..,..w‘w. .
control box: upper right, pilot jack box: If it is desired to cha.mge the location of
lower left, contactor; lower center, transmit- the socket to the opposite end of Jack Box
ter-receiver; lower right, press-to-transmit BC-629-A or BC-630-A, proceed as follows:
circuit ; extreme left, marker beacon receiver Remove the four screws from eaf:h end
and extreme right, transmitter - receiver. plate. Remove the e.nfl plate opposite 'Fhe
The, position of the sides relative to the 'socket. Note the position of the grounding
mounted bottom may be varied by inverting lug on the socket end plate. Transfer the
or rotating the complete assembly of the complete socket-and-end-plate assembly to
four sides and sockets. If no marker beacon the desired side. Do not neglect to replace
receiver is being used, insert Piug PL-P170 the grounding lug. Fasten the grommet end
or Plug PL-Q170 into junction box socket plate to the side on which the socket was
801-2, as shown in Figure 27. Pins No. 8 and formerly located.
14 of this plug should be connected by a d. Radio Control Box BC-602-4

Radio Control Box BC-602-A must be mount-
ed with the control panel accessible and visi-

PP ——————————————— =
@ 2R WEIGHT
0 - Ly BC-629 -A =.60 LB
[ N N 3 BC-630-A = .60LB.
I IR} 1
, TR | BC-631 -A =.54 LB.
MOUNTING HOLES MAY—] I~ f ¥
BE DRILLED IN THIS N L C e o
AREA OF BOTTOM. ol }i il
L @ ______ ) SOCKET MAY BE MOUNTED ON OPPOSITE
—— = END OF BOX, IF REQUIRED AT INSTALLATION,
|
7 l
4 3 |
BC-629-A § BC-630-A A/LLO'WANCE
TERMINAL BOARD. ALLOWANCE
FoR PLUG 29
TERMINAL BOARD REMOVAL. 263
INSULATION.
\ I
- i
[« JEN |
a2 i
] mm :
! @
__________ s 1P
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Pars. Te-7f

SIDEPLAT’E MOUNTING SCQEWS

MOUNTING
HOLES

OIMMER

r\m

SOCKET 607  (USED
WHEN VARIABLE
LENGTH ANTENNA
IS INSTALLED IN

T R-REM” AIRGRAFT)

SWITCH MOUNTING
HOLES

SIDEPLATE MOUNTING SCREWS

FIGURE 16 — RADIO CONTROL Box
BC-602-A, RIGHT SIDE VIEW

< HOLES FOR NO. 6 FLAT HD. SCREW

T. 0. No. 08-10-105

EMPLOYMENT

ble to the pilot (see Figures 16 and 17). The
side plates are interchangeable and can be
removed from the radio control box by loos-
ening the four screws in each plate. One
plate is supplied with four countersunk
mounting holes and must have a suitable
mounting bracket fastened to it before re-
placing it on the control box. Use flathead
screws. These screws must be flush with the
inside surface of the plate to prevent possi-
ble short circuits in some portion of the
control-circuit wiring.

. Vacuum Tubes

The equipment is usually furnished with all
vacuum tubes installed. When exceptions
occur, install the vacuum tubes by foilowing
the procedure given in Paragraphs 21d and f.

f. Cable Assembling

(1) Before cables can be constructed, the
plugs must be taken apart for wiring.
The disassembly procedure is the same

[ INTERCHANGEABLE —

\(COUNTERSINK INSIDE) 4 REQUIRED.

SIDE PLATES.

U} — THIS FACE TO Bt
ACCESSIBLE AND

O
O
C - O VISIBLE TO PILOT.
O
O

mFFQ i # /
A O ;’
B t/,\'

@ﬁb r®

{
T
Qv

[-1-ad1

21
7]

\

ZALI..OWANCE FOR

REMOVAL OF PLUG.

WEIGHT 2.4/ L8S.
ALl DIMENSIONS SHOWN /N INCHES

FIGURE 17 — RADIO CONTROL Box BC-602-A, OUTLINE AND MOUNTING DIMENSIONS
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for all types of plugs supplied with the
radio set with the exception of Plug PL-
P172 or PL-Q172, and Plug PL-P173 or
PL-Q173.

(2) Insert Plug PL-P172 or PL-Q172 into its
corresponding socket, located on Dyna-
motor Unit PE-94-A or PE-98-A, or hold
the plug body (metal shell containing
the insulated insert) with a pair of
pliers (see Figure 18). Turn the plug
end ring counterclockwise, using a span-
ner wrench, if necessary. The ferrule,
coupling nut, cable fitting, end ring and
locking ring will come free and should
be removed from the plug body. Care-
fully draw the plug body out of the sock-
et. Remove the two screws from the
plug-assembly insulation and remove the
two large female contacts from the plug
washer. The two No. 10 wires may now
be soldered to the female contacts [see
Paragraph 7f(5)].

(3) Remove the two screws from the clamp
assembly of Plug PL-P173 or PL-Q173
(see Figure 19). Remove the smaller sec-
tion of the clamp. Turn the larger clamp

PL-QI72 PL-PI72 END RING
COUPLING NUT

/
/

CABLE FITTING

PLUG
WASHER

K

B,
LY

LOCKING
RING PLUG BODY

FERRULE

720
i

WANSN
ARANS
AN %

PLUG ASSEMBLY
INSULATION

FEMALE
CONTACTS

section cqunterclockwise to disassemble
the plug.

(4) The remaining plugs are disassembled
for wiring by inserting them into their
corresponding sockets or by holding the
plug bodies with a pair of pliers and
turning their end rings counterclockwise
until the ferrules, coupling nuts, cable
fittings, end rings and locking rings can
be removed. Draw the plug bodies out of
their sockets. The small sockets (identi-
fied in Figure 20) can now be wired (see
Figures 20 to 26, inclusive).

(5) Wiring and reassembling of plugs should
be done as follows:

For Plug PL-P172 or PL-Q172 (see
Figure 18), after cutting the required
lengths of No. 10 tinned wire, lace the
wires together and using a pilot wire,
draw the laced wires through the prop-
er length of l4-inch flexible conduit.
Stretch the conduit and trim it suffi-
ciently to prevent the occurrence of
lumps in the completely assembled cable.
Cut off about 1% inch of wire insulation
at the end to be soldered and twist the

COUPLING NUT
LA, LOCK NUT

1
2 FLEX.CONDUIT FERRULE

BOX CONNECTOR

R R R
NS NN
X %
§\<$¢§0\\bb/

TH OF /A
DETERMINED , T
IANUFAC TURE INSTALL

WIRE TABLE
PIN-NO.| COLOR CODE|SIZE Ko, DESCRIPTION |BENDIX WG M)
1 WHITE 10 _|BRAIDED GLASS COVEREOWIR] AlI04384-9
2 WHITE 10_|BRAIDED GLASS COVERED WIRE| AlD4384 -3

ALL DIMENSIONS IN INCHES

NOTES: [~ IF OPEN AIRPLANE WIRING IS USED, THE PLUGS SHOWN ABOVE
WILL BE REQUIRED BUT THE FLEXIBLE CONDUIT WiLl. NOT. HOWEVER,
THE WIRE WILL HAVE TO BE PROVIDED TO ESTABLISH THE CIRCUITS AS SHOWN.
2-USE AX/NCH LENSTH OF. PHENOFLEX TUB/NG OVER EACH SOLODERED JOINT.

3 - FOR ORDERINVG | APPROX LEINGTH OF WIRE REQUIRED IS EQUAL TO LINGTH OF CONDUIT
PLUS /2.

FIGURE 18 — CABLE, DYNAMOTOR UNIT To BATTERY, ASSEMBLY DRAWING
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strands of wire to insure good contact.
Place about %} inch of phenoflex tubing
over each wire, leaving the ends bare
until soldering is accomplished. Solder
each wire to one of the large female
contacts of Plug PL-P172 or PL-Q172,
using sufficient solder to fill the cup.
Test each connection. No tinning is nec-
essary, since the contacts and wires are
already tinned. Slip the phenoflex tubing
over each soldered joint.

Slip the ferrule, coupling nut, cable
fitting, end ring and locking ring over
the conduit in the order in which these
elements will have to be reassembled to
the plug body. Insert the plug-assembly
insulation into the plug body. Pass the
female contacts through the center hole
in the plug washer, inserting them far

3
" RTANGLE ALYG. )
43 Ar <0:
22 ST AWG. ——
SHIELD SCEEVE:
SRR 14 3-RT A0V
z — 17aST_PLUG.
— — 2
i L I z L
STEP-/ sree-e

CUT _SHIELD é ROLL OVER SLEEVE,

REMOVE VINYLITE COVERING &
REMOVE (NSHATION AS_SHOWN.,

SHIELD AS SHOWN.
PUSH SLEEVE OUER SHIELD.

WC-543

5

(6) Complete

NGB CABLE  ppir. AEE M0, 105 £/78

EMPLOYMENT

enough to make it possible to bring the
contacts back to their grooves beside the
center hole. Reinsert the plug washer
with the female contacts into the plug
body. Make certain that the pin numbers
on the plug washer correspond to those
on the face of the plug.

Re-insert and tighten the two screws
in the plug-assembly insulation. Tighten
the coupling nut so that the conduit will
be securely fastened and able to take up
strains in the cable. Fasten the box con-
nector, locking nut and coupling nut on
the free end of the cable and attach
suitable lugs to the wires (see Figure
18).

instructions for assembling
Plug PL-P173 or PL-Q173 to the coaxial
antenna cable are given in Figure 19.

% ST Aevs.

Zi RT_ AVGLE AYG.

[ —

BOTH SLEEYES
FLUSH HERE.

STEP-3

PAUSH GUARD & CLAMP OVER CRBL
PUSH SLEEVE OVER SHIELO UMVTIL FLYSHd
WITEH UNDERNVERTH SLEEVE.

PC-PI73

.

|-

CUT _OFF_ EXCESS WIRE AFTER
/ SOLOERING TO_CONTACT PIW.

VOTE FOR OHOERING
APPROY LZVGTH OF CRBLE REQUIRED 15
EQUAL 70 "X LENGTH PLUs T .

[\
[\

INSULATION TO TOUCH AN AS SHOWN. ——

X LENGTH TO BE DETERMINED 8Y AIRCRAET MANUEACTURER UPON_(NSTALLATION.-

Rl DIMENSIONS (I (VCHES.
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(7) For the remaining Plugs, PL-P164 or

CRBLE FITTING

END RING

LOCKING

RING

PL-Q164, PL-P165 or PL-Q165, PL-P166
or PL-Q166, PL-P167 or PL-Q167, PL-
P169 or PL-Q169, PL-P170 or PL-Q170,
and PL-P171 or PL-Q171, the procedure
for cutting and lacing the required cable
wires is the same as for Plug PL-P172
or PL-Q172 except that only 14 inch of
wire insulation should be removed. Refer
to Paragraph 7f(5).

Cable assembly drawings, Figures 20
to 26, inclusive, include information on
bonding, shielding and size of conduit.
A wire table on each drawing lists the
wires to be used on every plug pin. Be-
fore the wires are laced together and
run through the conduit, push back the
shielding, cut off a portion of the inner
conductor, and then stroke the shield of
any shielded wire in the cable until the
shield extends about one inch beyond the
end of the wire. Without breaking any
strands, separate the strands in the

T. 0. No. 08-10-105

Par. 7f

shield with a sharp tool, making an
opening at a point about one inch from
the end, and extrude the wire through
this opening in the shield. Stroke the
shield in the direction away from the
end until about one inch of wire is ex-
posed. After the wires are soldered to
the sockets, the one inch of shield which
extends from the opening to the end of
the shield is to be clamped between the
ferrule and cable fitting and then trim-
med. This is to insure a good grounding
connection. This procedure must be ap-
plied to all shielded wires included in
every cable assembly.

In addition, if more than one shielded
wire is used in a cable, the braids of all
such wires must be bonded together
with solder as shown in the cable as-
sembly drawings.

Slip a 34-inch length of phenoflex
tubing over the bare end of each wire,

—COUPLING NUT

PL-Pl64

PLUG BODY-

PLUG WRSHER
PLUG ASSEMBLY

FERRULE
T ‘iz FLEXIBLE CONDUIT

(77 77 s PR

LENGTH TO BE DETERMINED -J
— BY AIRCRAFT MANUFACTURER -

UPON INSTALLATION.

INSULATION
[ WIRE TABLE
PIN No] COLOR CODE[SIZEN?] __DESCRIPTION BENDIX DWG.Ne
/ WHITE 22 |BRAIDED GLASS COVERED WIRE| A104386-9
2 WHITE 22 |BRAIDED GLASS COVERED WIRE[A104386-9

NOTES:

/- DO NOT ALLOW EXCESS SOLDER
TO RUN INTO THE SMALL SOCKETS.
DO NOT INSERT THE WIRE BEYOND
THE Ya INCH OF STRIPPED LENGTH.
USE A 38 INCH LENGTH OF PHENOFLEX
TUBING ON _EACH SQLDERED JOINT.

MOTE FOR ORDERIYG .

ALL DIMENSIONS /NN /NVCHES.

2-IF OPEN RIRPLANE WIRING 1S USED, THE

PLUGS

SHOWN RABOVE WiILL BE REQUIRED

BUT THE FLEXIBLE CONOUIT W/LL NOT.

HOWEVER, THE WIRE W/LL HAVE TO BE

PROVIDED TO ESTRBLISH THE CIRCUITS AS SHOWN.

3-SEE NOTE ‘A" ON FIGURE 27.

REPROX. LENETH OF WIRE REQUIRED /5 EQUAL
TO LENGTH OF CONDUT ALUS 6.

FIGURE 20 — CABLE, JUNCTION B0X T0 PRESS-TO-TRANSMIT CIRCUIT, ASSEMBLY DRAWING
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PL-Q/I65

NOTES:

/-DO NOT ALLOW EXCESS SOLDER 70

RESTRICTED

T. 0. No. 08-10-105

leaving the bare end exposed. After plac-
ing the necessary plug components on
the cable in the correct order for re-
assembling to the plug body, solder each
wire to the appropriate small tinned
socket (metal insert). CAUTION: Do not
allow excess soldeyr to run into the small
soclkets. Do not insert the wire beyond
the Vi-inch of stripped length. Test the
strength of each connection. Care must
be taken not to biin the plug washer.

Many of the wires used in each cable
are exactly alike; therefore, to make
certain that each wire connects a given
pin in one plug with the corresponding
pin in another, all the connections must
be electrically tested for correct conti-
nuity, using a dry-cell battery and a
buzzer or chmmeter.

A-pPl65

EMPLOYMENT

After the wires are soldered to the
small sockets, slip the phenoflex tubing
over the sockets and ends of wires to
insulate adjacent connections from each
other. Reassemble the plugs and tighten
the coupling nuts so that the wire braids
and the cable conduits are securely fas-
tened. If it is desired to remove a plug
from a socket, it is sufficient merely to
turn the locking ring counterclockwise.
No pulling is required.

g. Fuses

No fuses are used in any component unit
of the radio set. The total input current fig-
ures under operating conditions are given in
Paragraph 4. The equipment will operate
satisfactorily from an ungrounded power
source, but a negative grounded power source

# FLEX. CONOUIT

N 7T 3 ESESSE S s 7

~\\’-‘

s
| X

Saak Zﬁ‘—i—)—'

LENGTH TO 8E DETERMINED

[=———8Y AIRCRAFT _MANVFACTURER -
UPON _IVSTALLATION.
WIRE TABLE
PIN V0. | COLOR CODE |SIZE WO, DESCRIPTION BENOIX DWG.NVO.
/ WHITE 22 | BRAIDED GLASS COVERED WIRE | A /104386-9
2 WHITE 22 |BRAIDED G(ASS COVERED WIRE | A 104386-9

ALL OIMENSIOVS (VY (VCHES.

2-1F OPENV QIRPLANE W/RING (S USED, THE

PLUGS SHOWN RBOVE witL BE REQUIRED

RUN INTO THE SMALL SOCKETS. DO NOT

INSERT THE WIRE BEYOND THE 4 /INCH
OF STRIPPED LENGTH. USE R SB/NVCH
LENGTH OF PHENOFLEX TUBING ON
EFACH SOLDERED JOINT.

NOTE FOR ORODLRING .

BUT THE FLEXIBLE CONOUIT witl NVOT.

HOWEVER , THE W/IRE W(LL HAVE TO BE PROVIOED

7O ESTAB/ISH THE CIRCUITS AS SHOWWN.

3-S€c WOTES B° € C" OV _FIGURE 27.

DPPROX . LENGTH OF WIRE REQUIREY (5 EQUAL

7O LENGTH OF COVMIT PLUS &

FIGURE 21 — CABLE, JUNCTION BoxX TO CONTACTOR, ASSEMBLY DRAWING

24
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gFLEX. CONDUIT PL-Pl66

END RING

D) Y o A
q ) R NN
A ) ,,\x\,,\\\\\,,,\\,, K44

INSTALLATION.

BRING WIRE QUT THRU HOLE IN BRAID TO FORM
PIGTAIL, FOR GROUNDING SHIELD CLAMP PIGTAIL
BETWEEN ADAPTER END AND FERRULE TO
GROUND SHIELD BRAID.

W//<_ta

WIRE TABLE ; .:A
PIN N2 COLOR COD‘E_. SIZE N? DESCRIPTION gNg/X DG . Ne| L-‘Z/O*IA;.'D;‘SLLDB:’:/DS TOGETHER
1l WHITE 22 | BRAIDED GLASS COVERED WIRE AlI04386-9 RALBLLAR 4 L L L A8
z WHITE 22 [BRAIDED GLASS COVERED WIRE| .~ —
G |WHITEBLACKTR| 22 | DUPLEX, SHIELDED 0418
3 WHITE 22 [BRAIDED GLASS COVERED WIRE | AlIO4386-9
4 WHITE 22 |BRAIDED GLASS COVERED WIRE, SHKL C584/19-9 IMEN.
5 WHITE 22 |BRAIDED GLASS COVERED WIRE | AloZ 3863 ALL DIMENSIONS IN INCHES.
MOTES:

/=00 YOI ALLOW EXCESS SOLOER TO

2-1/F OPEN AIRPLANE WIRING 1S USED, THE PLUGS

RUN INTO THE SMALL SOCKETS. DO NOT

SHOWN RBOVE wiLl BE REQUIRED BUT THE

INSERT THE W/RE BEYOND THE 44 INCH

FLEXIBLE CONDUIT WILL NOT. HOWEVER, THE

OF STRIPPED LENGTH. USE R 38 /NCH

WIRE W/LL HRVE TO BE PROVIDED TO E£STABLISH

LENGTH OF PHENOFLEX TUBI/ING ON

THE CIRCUITS AS SHOWN.

EACH SOLOERED JOINT.

IVOTE _FOR ORDERING
RPPROX. LENNSTH OF WIRE REQUIRED 15 £EQUAL
TOLENGTH OF COMOUIT PLUS &

FIGURE 22 — CABLE, JUNCTION BoXx TO JACK Box BC-630-A, FIRST CREW, ASSEMBLY DRAWING

PL-QI67

PL-PIE7 PL-PI67

END RING

B FLEX. conouiT
FLEX. CONDUIT

LENGTH TO BE DETERMINED

BY AIRCRAFT MANUFRCTURER
UPON INSTRLLATION

NOTES :

I=1F _OPEN AIRPLANE WIRING IS _USED, THE PLUGS
SHOWN ABOVE witt BE REQUIRED BUT THE FLEXIBLE
CONDUIT WiLtl NOT. HOWEVER, THE WIRE WiLL
HRVE TO BE PROVIOED TO ESTABLISH THE CIRCUITS
RS SHOWN.

2- DO NOT ALLOW EXCESS SOLDER TO RUN INTO THE SMALL
SOCKETS. DO NOT INSERT THE WIRE BEYOND THE
JA/INCH OF STRIPPED LENGTH. USE A 3E INCH LENGTH
OF PHENOFLEX TUBING ON EACY SOLOERED JOINT.

BRING W/RE OUT THRU HOLE IN BRAID TO
FORM PIG TAIL, FOR GROUNDING SHIELD.
CLAMP PIGTRIL BETWEEN RADAPTER END
AND FERRULE TO GROUND SHIELD BRR/D.

BOND RLL BRAIOS
TOGETHER W/ITH SOLDER.

%
WIRE TABLE ‘ '\\ Newsarss s
PINNO| COLOR CODE _|SIZE MO DESCRIPTION BENDIY DWG M) R ee— ]
/ WHITE 22 BRRIDED GLASS COVERED W/RE |A104386-9
2 WHITE 22 |BRRIVED GLASS COVERED WIRE C5B4I8-/ \‘m
< WHITE BLRCK TR.| 22 | DUPLEX. SHIELDED. \\\\\\§§\\\.\\\\\» “
3 WHITE 22 | BRAIDED GLASS COVERED WIRE SHIELDED| C 584719 -9 =Y T

ALL_DIMENSIONS IN INCHES.

METHOD OF GROUNOING SHIELD
SCALE 27»1"

NOTE FOR ORDERING
APPROX. LENGTH OF WIRE REQUIRED 15
EQUAL 7O LENYSTH OF CONVOUIT PLUS .

FIGURE 23 — CABLE, JUNCTION BoX To JACK Box BC-629-A (PILOT), ASSEMBLY DRAWING

~

RESTRICTED

"]

[



RESTRICTED
T. O. No. 08-10-105

PL-P/69 END RING PL-Q/69

PL-Q/69

A
WA
/4’//

[
[T

I—/F OPEN RIRPLANE WIRING 1S USED, THE
PLUGS SHOWN RBOVE W/LL BE REQUIRED
BUT THE FLEXIBLE CONDYIT W/LL NOT.

__LENGT TO BE DETERMINED BY AIRCRAET
MANUFACTURER N, ILLAT]

WIRE TABLE HOWEVER, THE WIRE WILL HAVE TO BE
PINNE | COLOR COOE (52 DESCRIPTION NDIX DWG. PROVIDED 70 ESTABLISH THE CIRCUITS
WHITE 22 AIDED GLASS COVERED WIRE| _AI04386-9 RS SHowN.
WHITE A Wi 10 -
WH ;,f’ h;g 2L mvs% m Hg 4 z 2-00 NOT RLLOW EXCESS SOLDER TO
4 WHITE 2. D GLASS =
RUN INTO THE SMALL SOCKETS.
QLL DIMENSIONS IN INCHES. WHITE 22 |BAAIDED GLASS CVERED WIRE | Alo4 266~ DO NOT INSERY THE LIRE BELDND
I WHI T2 2; am/psoaassmvezvtpm/r A g D0 NOT INSERT THE WIRE BEYOND
7 WHITE RED WAL -9 THE /a4 INCH OF STRIPPED LENGTH.
NZ’ TE 22 /050 7 avi_ o, Am-?“'-: USE A 36 /INCH LENGTH OF PHENOFLEX
WHT 22 5 Covi /04386~
= T B s Er) .wsu.ve ON _EACH SOLOERED JOINT.
7 WHITE 22 OED (ERED WIRE| 6 - I LOR ORAERING,
2 WHIT, 22 IDED GLASS COVERED WIRE| 2109386~ 4”@%*5;5;‘}7/40!’ i;’/ﬁ!‘ EIRED 15 LEQUAL
7

FIGURE 24 — CABLE, JUNCTION B0X TO RADIO CONTROL B0oX, ASSEMBLY DRAWING

PL-PI70
PL-Q/70 # FLEXIBLE CoNDUIT PL=PI70 -
)
W7 |
{1 i !
| .
NOTE :_ Z.
DO_NOT. nugw EXCESS_SOLDER. END RING
TO_RUN INTO THE SMALL SOCKETS, . TH T E TERMINI AIRCRAFT
20 NOT wgar_mum_rg_g g LN

THE Va INCH OF STRIPPED LENGTH.
USE 4 8 INCH LENGTH OF PHENOFLEX
T G_ON EACH_SOLDERED JOINT.

- VWEE _TABLE W : w230 T, 'zn“»lf,
PIN DESCRIPTION \BENDIX DWG Na| mﬂ ZY. SETWEEN CAS
}-— 'BRYDED GLASS COVERED WIRE. } 2/04386-9 | AND FLRAULE TO GROUND ‘
z | Wi BRADED GLASS COVERED WIRE. A4/09386-9
k] WNITE 22 [ BRuvkpGLASS COvEREOWRE SHIELDD] C 58419-9
. WHIT | 22 | BRWDED GLass COVERED WIRE. A104I86-9
E WHIT 22 | Braweo Grass Coverco WIRL. A4104386-9
6 WHIT, 22 | BRaipED GLASS COVERED WIRE cs8418-1
WHITE. BLACK TR.| 22 | DUPLEX, SHIELDED.
NOTE: 8 | WHITE 22 | BrRawLD GLass Covimio WiRE. A103386 -9
9 | WHITE 22 | BrawLp GLASS COVERID WIRL . A4104386-9
£ AIRPLANE WIRING IS USED, 10 WHNITE 22 | BmaipED GLASS COVERED WIRE c38418-1
TNE RUGCS SHOWN RBOVE wilt BE (1 _WITE,BLACK TR.| 22 | DUPLEX, SWIELDED.
17 WHITE 22 BRAIDED GLass COVERED WIRE. AI0Q386-9
B £0 BUT THE FLEXIGLE 13 WHY T 22 | BRAIDED GLASS COVERED WIRE. AIC4386-9
%‘;ﬂﬁgﬁr:’“’gﬁ :{9774/ /‘ro "t’_; [ WNITI 22 | BRAIDED Giass COVIRED WiRE_ | 410493869
1.7 /L 15 WHIT| 22 | BRAIDED GLASS COVERED WIRK. A104386-9
TV £STRABLISH THE CRCUITS RS e 1 war 22| BRAIDED GLASS COVERLD WIRE. Al04386-9 METHOD 0’; Gl?a.llxﬂlrﬁ SHIELDS
7wl 22 | BRAIDED GLA35 COVERED WRE. | A/O4386-3 SCALE: 22/
SHONN . s wWhiY 22 | BRAIDED GLASS CovErtp Wist. | Al04)86-3
%%lmm& AL QIMENSIONS IN INCHES.

TN 7O LENTH ORI P -

FIGURE 26 — CABLE, JUNCTION Box To RACK, ASSEMBLY DRAWING

26 RESTRICTED



RESTRICTED

EMPLOYMENT T. O. No. 08-10-105 Pars. 7g-Th
is preferable. If it is desired to fuse the air- on the throttle, the other terminal of this
craft primary power supply line to the set, a switch being connected to ground. Note that
standard 40 amp. fuse is recommended for this switch must be in the closed position for
either the 14- or 28-volt power supply. transmission. Consult the cording diagram,

Figure 27, for information regarding the
h. Connecting Jack Boxes BC-629-A or BC-629-B, layout and distribution of cables for the
BC-630-4 and BC-631-A entire radio set.
The schematic wiring diagram of the jack The AUDIO control of Jack Box BC-629-B
box and the purpose for which each terminal may be locked in any desired position, as
is to be used is etched on the inside of the follows: Loosen the knob setscrews and re-
jack box cover. This information simplifies move the knob. Lift the locking-mechanism
the problem of connecting the microphone, tab from the far hole and drop it into the
telephone (headset) and gun switch (press- near hole. Replace the knob, making certain
to-transmit) leads to the proper lugs in the that the knob slot engages the upright tab
jack boxes. The terminal lugs may be loosen- of the locking mechanism. Apply glyptal to,
ed and turned for soldering, if necessary, by and tighten the setscrews. When this tab is
loosening the appropriate screws on the ter- in the far hole, the AUDIO control is un-
minal strip inside the jack box with an off- locked and may be rotated at will.
set screwdriver. If this tool is not available,
remove the terminal-strip mounting screws After connecting the necesary cables and
and remove the terminal strip. In British wires to the jack boxes, fasten the lacing on
installations, the gun-switch terminals are the cables and wires to the anchor loop on
press-to-transmit (press-to-talk) connections. the bottom of the jack boxes. This should be
In U. S. installations, a single wire connects done in a manner calculated to take up slack
pin No. 9 of Plug PL-P169 or PL-Q169 to and relieve all electrical connections from
one terminal of the press-to-transmit switch mechanical strains.

THESE WIRES TERMINATE

ON PrLue PL-P!
SEE Fioure 27 anp
REFER To_NotE "G~

PL-QI7I PL-PITI & FLexiBLE Conourr

PLuG PL-PI6S

Wﬁ -
& e

THESE WIRES TERMINATE ON

END RING PLuG PL-PI71 O/ PL-QIZI .
LENGTH O] NDYIT AND WIRE Be See Fioure 27.
DETERMINED BY AIRCRAFT MANUEs RER -
UPON INSTALLATION.
NOTE:

DO NOT _ALLOW EXCESS SOLDER TO RUN INTO THE SMALL SOCKETS.
DO NOT INSERT THE WIRE BEYOND THE Ya INCH OF STRIPPED LENGTH.
USE A 38 INCH LENGTH OF PHENOFLEX TUBING ON EACH SOLDERED JOINT.

oo __WIRE TABLE e

P!N NO COLOR CODE JII!M». DESCRIPTION BENDIX DWG.NO.JPiN NO.
NOTE : 7 |  wWwiTE | 22 [BRawED GLASS Cavsn:pwmci Al104386-9 ]
T 2 WHITE | 22 | BRaIDED GLASS COVERED WIRE| A(04386-9 2
I opeN AmPLnxc W:"NG s Uﬁ%ﬁws F 31" wwte | 18 | BraoEs GLASS COVERED WIRE| A104385-9 3
SHownN ABOVE WitL BE REQUIRED BuT THe 4 _WHiTe | 18 |BRAIDED GLASS COVEREDWIRE| A 104385-9 ]
FLEXIBLE CONDUIT WikL NOT. HOWEVER, 5 _WHITE | 22 |BRAIDED GLASS COVEREDWIRE| A104386-9 | 5
TNE WIRE WiLL HAVE To BE PRovIDED To 6 | WHITE 22 |BRAIDED GLASS COVEREDWIRE | A104386-9 | _6

ESTABLISH THE CIRCUIT AS SHOWN.

ALL DIMENSIONS Ii INCHES .

FIGURE 26 — CABLE, DYNAMOTOR UNIT TO RACK, ASSEMBLY DRAWING
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8. ASSEMBLING RADIO SET SCR-522-A OR
SCR-542-A

With the desired crystals unpacked and installed
in the erystal sockets located on the receiver and
transmitter panels, place the transmitter-receiver
assembly inside Case C3-80-A, Close the transmit-
ter and receiver covers and connect all plugs to
their corresponding sockets.

9. PREPARATION FOR USE

NOTICE:— DO NOT REMOVE THE TRANS-
MITTER OR RECEIVER FROM RACK FT-244-A
PRIOR TO CONSULTING PARAGRAPH 2ib.
IT IS NOT NORMALLY NECESSARY TO RE-
MOVE TRANSMITTER OR RECEIVER FROM
RACK FOR TUNING.

900-1

T. 0. No. 08-10-105

Pars. 8-9

If the transmitter and receiver fail to operate
when a channel pushbutton is pressed on the radio
control box, press another channel pushbutton
then again press the pushbutton for the desired
channel. Transmission and reception should now
be possible.

Failure of the equipment to operate when the
desired channel pushbutton is pressed the first
time is due to the fact that the frequency shifter
was in the released position for that channel when
the pushbutton was pressed. That is, the channel
had previously been selected, the release push-
button 426 had been pressed once, and the equip-
ment left in thie condition. Any attempt to re-
select this channel on the control box will result
in starting the dynamotor unit without actuating
the slides for this particular channel

ooz 1000-2 1000-1

'y L

e

JACK BOX BC-629-A —/r

g B
L.
ﬂ

I =TEL.BLUE - -
2 =MIC.OREEN

& +MIC.YELLOW
5 +TEL.RED

oo

JACK BOX BC-630-A ~/

Hao-1 noo-3 Hoog-2

I i—mcu BOx BC-GS-"J’-—\

[

——JACK BOX BC-629-8

L rermivaL soaro-110)

ANCHOR LOOP
COVER MOUNTING HOLES

COVER MOUNTING HOLES

Ficure 30 — Jack Boxes BC-629-A, BC-630-A anNp BC-631-A, INTERIOR VIEW
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a. Transmitter Channel Tuning

(1) The following components of Test Equip-

ment IE-19-A are required for transmit-
ter tuning: Field Strength Meter 1-95-A
and Test Set 1-139-A. The test set con-
sists of a 0-1 ma d.c. milliammeter with
a cord attached. Complete instructions
for tuning the transmitter on the test
bench are given in the Instruction Book
for Operation and Maintenance of Test
Equipment IE-12-A, In order to simplify
test proeedure of Radio Set SCR-522-A
by eliminating the necessity for control
from the cockpit and substituting a
means for control at the radio set, a ca-
ble harness may be prepared, permitting
the use of a spare Control Box BC-602-A
for this purpose. The method of prepa-
ration and employment of this equip-
ment is as follows:

(a) Make up the cable harness in ac-
cordance with Figure 30A. Plugs PL-
P169, PL-P170 and Jack JK-49, nor-
mally a part of organizational spares,
may be employed for this purpose. If

so employed, care must be taken to

EMPLOYMENT

insure that their utility as spares is
not impaired.

(b) Connect Control Box BC-602-A to
the cable harness by means of Plug
PL-P169 and connect this assembly
by means of Plug PL-P170 to the
Radio Set SCR-522-A being tested.

(c) When connected as indicated
above, local control of channel switch-
ing, reception and transmission is pos-
sible. Jack JK-49 provides a means of
connecting a microphone and headset.

(d) After use of this equipment and
reconnection of cockpit controls, a test
should be made to insure that cockpit
controls function normally.

(e¢) In addition to the spares men-
tioned above, the following parts are
required to make up one (1) test
equipment:

(1) Fifteen feet of aircraft power
and lighting cable No. 22 AWG,
Army-Navy Aeronautical Specifica-
tion No. AN-J-C-48.

N
"/ z
@ ’ /7
o . 2
® 5 26
&2 : Z0)
® 5 @
O} 6 QO
© 7 5 0
o= — =010
@ = / 2
> - - —0®
g §6p PLUG PL-PIES
v lelii CONNECT TO
CONTROL UNIT

PLUG PL-P 170
CONMNECT TO
TRANSM/TTER -
RECE/VER UNIT

WIRE TABLE

W/RE
NG,

WIRE S/1ZE

LENSTH

—

NO2D

NQLLYNSHIELQED, (8" |

N0

N2

NQO.2

NQ.22

NO22

NO-22

~NQ22

22
NO.22

SFQ P NS

INO22 |-
NO.2) SHIELDED |

NO.22

o zz
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NOTE 1. DISASSEMBLE JACK (JK-49) ON
CO-495 CORD SET AND REMOVE
ORIGINAL CABLE, INSTALL NEW
WIRING AS SHOWN.

NOTE 2. /1F TWISTED FPAIR SHIELDED
WIRE IS SUBSTITUTED FOR SINGLE
SHIELOED WIRE, THE TWOWIRES
MARKED "TEL"AND THE TWO WIRES
74/?/(50 MIC WL CONSTITUTE EACH

AIR.

NOTE 3. CONNECT/IONS /NSIOE JACK JH-49
ARE MARKED AS INDICATED ON
WIRE DESIGNATIONS,

ALL WIRE IS AIRCRAFT POWER AND
LIGHTING FER SPEC AN-J-C8.

BOND ALL SHIELDS TOGE THER AND
CONNECT SHIELDS TO NO.! IN
PLUG PL-FI70.

FIGURE 30A — WIRING HARNESS FOR PORTABLE TEST UNIT
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(2) Four feet of aircraft power and
lighting cable No. 22 AWG, Shield-
ed, U. S. Army Specification No.
95-27273-G.

(2) When being tuned, Radio Transmitter
BC-625-A must be inside Case CS-80-A
with Radio Receiver BC-624-A connect-
ed. NOTE:—If the transmitter is tuned
while removed from the case, the addi-
tional capacitances introduced by replac-
ing the transmitter in the case will tend
to upset the tuning adjustments. This
is especially true in the case of the
second harmonic amplifier plate circuit
which is tuned by the third control from
the left (see Figure 3).

(3) If the receiver and transmitter covers
are closed, loosen the Dzus fasteners
pinning them to the center cover. Raise
the covers slightly and slide them away
from the tuning controls as shown in
Figure 3.

(4) The crystal chosen for any transmitter
channel should have a rated funda-
mental frequency one-eighteenth of the
desired final output frequency (funda-
mental frequencies appear on the crystal
holders).

/EY Uitk +ha aivnlana antanna oror,
(U VYIUI LIT allplalic alittillla pPiugg

install erystals of the desired frequen-
cies in the crystal sockets. Plug the test-

Par. 9a

vibration may change the position of the
cam, introducing considerable set - up
error. Press the lowest frequency chan-
nel pushbutton on the radio control box
and completely loosen all tuning control
locknuts. Allow about one minute for
the tubes to warm up (this can be ob-
served by placing the transmitter MET-
ER SWITCH in position 3 and noting a
rise of current in the test set). Throw
the control box T-R-REM. switch to T.

NoOTE:—Whenever a channel is select-
ed on Radio Control Box BC-602-A, the
switching mechanism will select and re-
lease channels in the sequence A, B, C,
D until the desired channel is selected.
For example, if channel A has already
been selected, channels B and C will be
switched on and off before channel D is
reached. If channels B and C are already
aligned and the tuning-control locknuts
are loose when channel D pushbutton is
pressed, channels B and C will be jarred
out of adjustment by the impact of the
shifter actuating slides. However, if
tuning is done in the order A, B, C, D it
is not necessary to disturb previously
aligned channels before reaching the
channel to be tuned. For example, when
channel C pushbutton is in the depress-
ed position, channel D can be selected
without actuating the slides for any
other channel.

set cord into the two-prong transmitter (T) CAUTION :—Awoid tuning to an undesir-

test-milliammeter socket 171 (see Fig-
ure 3).

(6) Turn the equipment on by pressing the
channel pushbutton preceding the lowest

ed harmonic by making certain that all
four tuning controls, when adjusted, in-

dicate approximately the desired output
frequency on the calibration plate

CHRECNRLCY OV e CRUILDTRLVUTC il l,

frequency channel on the panel of Radio (8) Place the transmitter METER SWITCH

Control Box BC-602-A. The dynamotor
unit should start and the frequency-
shifter mechanism should operate, shift-
ing the equipment to this channel. Re-
lease the frequency-shifter mechanism
by pressing channel-release pushbutton
426 (or pressing motor 406 armature
once). Refer to Figure 4. Loosen the
four transmitter tuning-control locknuts

in position 1 and adjust the oscillator
plate tuning control (first tuning con-
trol at left, see Figure 3) for maximum
reading of the test set. Repeat, using
METER SWITCH positions 2 and 3 re-
spectively and the second and third tun-
ing controls respectively and in con-
secutive order.

slightly by turning them counterclock- (9) With the METER SWITCH in position 3,

wise (see Figure 3). Tighten the two
locknuts just enough to exert a slight
pressure on the cam pile-up, otherwise

RESTRICTED

tune the fourth control for a test set dip.
The test set reading must fall between
0.6 and 0.65.
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(10) Antenna Coupling

CAUTION :—Extreme care must be taken
when tightening the knurled thumb-
screw which locks the antenna-coupling
control. This nut must be securely tight-
ened in order to preserve the correct
adjustment. However, it is possible, by

ovort

gaerawdriver
exert

]!\"”n
PDULT VWAL AV TR,y

ivd /T

neinoe a
using a

enough force to damage the coil-mount-
ing parts. A medium sized screwdriver
should be employed, with force just suf-
ficient to insure adequate tightness.

(a) With the METER SWITCH in
position 3, note the test milliammeter
reading. The antenna-coupling control
should be adjusted to obtain a read-
ing of approximately 0.63. To increase
the coupling, loosen the antenna coup-
ling-control thumbscrew (see Figure
3), push it slightly toward the tuning
controls, retighten it, and readjust the
fourth tuning control for minimum
current. To decrease the coupling, fol-
low the same procedure but move the
coupling control in the opposite di-
rection, that is, away from the tuning
controls. Repeat, retightening the
thumbscrew, and readjusting the
fourth tuning control until the correct
meter reading is obtained. Do not con-
sider a reading of more than 0.65 ac-
ceptable, since such an adjustment
will result in early tube failure. Re-
cord the meter reading finally obtain-
ed for later reference.

(b) Following the adjustment of the
antenna-coupling control on the chan-
nel having the lowest frequency, re-
cord the meter readings obtained on
the other channels with the METER
SWITCH in position 3 (for reference
only) but do not make any further
adjustments of the antenna-coupling
control. These meter readings will
normally become progressively lower
in switching to a higher frequency
channel. A meter reading as low as
0.50 on same channels is satisfactory.
Adequate field strength will be ob-
tained on all channels, providing the
antenna-coupling adjustment on the
lowest frequency channel is correctly
made. NOTE:—The antenna-coupling

to
o

REQT
A

L )

n

av
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control must be adjusted after the
radio set has been installed in the
airplane and with the airplane an-
tenna connected.

(11) Tuning of Remaining Channels

(13)

ICTEND
ANJ A R4RF

To tune the next channel, press the cor-
responding pushbutton on the panel of
Radio Control Box BC-602-A and com-
pletely loosen all tuning control locknuts.
CAUTION :—Before depressing this push-
button, hold the tuning controls with
the fingers and tighten the locknuts just
enough to exert a slight pressure on the
campile-up. While doing this, make cer-
tain that the test set reading does not
change. Follow the same tuning proce-
dure outlined for the lowest frequency
channel in Paragraphs 9a(7) to 9a(10),
inclusive. After adjustment of tuning
controls is completed, record the meter
reading obtained on METER SWITCH
position 3. Tune the remaining channels
in like manner.

With all channels tuned, pr 1e chan
nel - release pushbutton, then carefully
tighten the tuning-control locknuts with
the fingers. If necessary, additional
tightening may be effected by a tool, but
avoid excessive tightening. These lock-
nuts must be fully tight or the tuning
adjustments will not hold. Check the
adjustments and determine if they are
securely locked by switching to each
channel several times, checking the
meter readings on METER SWITCH
position 3 against those recorded while
making the tuning adjustments.

With the tuning-control locknuts tight-
ened and with the transmitter METER
SWITCH in position 5, the meter read-
ing for all channels should normally be
full-scale or more. Any reading greater
than half-scale is satisfactory. If this
condition is not achieved for any chan-
nel, check the transmitter tubes.
Meter switch position 4 will give an
indication of transmitter output. Do not
use this switch position for tuning pur-

nngag With tha tiunino contral lascknnta
MUDUD. 77 4Ui1 ViIT VULILIE LULIVI UL aULUHI U LD

tightened, there is a positioning detent
which makes it possible to turn the tun-
ing control slightly, in either direction,
against spring pressure. In some cases,
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a large amount of torque is necessary
to rotate the controls. With the trans-
mitter METER SWITCH in position 4,
all tuning controls on all channels can
be checked by rotating them in both
tent and by noting a decrease in the
meter reading as the tuning controls
are rotated in either direction. If any
appreciable increase in meter reading is
noted for any particular tuning control
for any channel, retune that particular
channel in accordance with Paragraph
9a(16).

(14) Resonance of a secondary tuned circuit

such as an antenna-matching device may
be tested by a small neon bulb, a thermo-
couple milliammeter or a flashlight bulb,
any one of which would indicate reson-
ance in this circuit or a portion of it.
Correct adjustment of the secondary cir-
cuit is indicated by an increase in bril-
liancy of either one of these above men-
tioned bulbs, or an increase in milliam-
meter current.

(15) After tuning has been completed, a sus-

tained note in the microphone should re-
sult in modulation of the carrier. This
can be checked by first tuning in the
unmodulated carrier on Field Strength
Meter 1-95-A and then noting an in-
crease in the peak reading of the RELA-
TIVE FIELD STRENGTH milliammeter
when the carrier is modulated. The same
response may be observed on the Signal-
Generator 1-96-A DUMMY ANTENNA
I milliammeter .

(16) If one channel is known to be out of

adjustment, it may bé tuned without dis-
turbing other channels as follows:

(a) Press the channel-selector push-
button (on the control box) corres-
ponding to the channel preceding the
desired channel in the sequence A, B,
C, D. In other words, if retuning chan-
nel A, press pushbutton D; if retun-
ing channel B, press pushbutton A,
etc.

(b) Press the channel-release push-
button (on the rack).
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(¢) Loosen all transmitter tuning-
control locknuts, keeping slight pres-
sure on the cam pile-up.

(d) Press the selector pushbutton
corresponding to the desired channel
and completely loosen all tuning con-
trol locknuts.

(e) Tune the desired channel [see
Paragraphs 9a(7) to 9a(10)].

(f) Press the channel-release push-
button.

(g9) Tighten all transmitter tuning-
control locknuts with the fingers. If
a tool is used do not tighten locknuts
excessively.

(k) Press the channel-release push-
button to re-select the channel just
tuned.

(i) Adjust the antenna-coupling con-
trol, if necessary [see Paragraph 9a
(10)1. Check the meter reading on
the lowest frequency channel. If this
reading is approximately 0.63, no ad-
justment of the antenna coupling is
necessary. If it is less than 0.60 or
more than 0.65 readjust the coupling
on this channel in accordance with the
instructions in Paragraph 9a(10).

IMPORTANT: If the antenna-coupl-
ing control is readjusted, re-tune the
fourth tuning control for minimum
meter reading on METER SWITCH
position 3 on all channels.

NOTE: Additional transmitter tun-
ing adjustments to be made under
conditions of normal operation are
given in Paragraph 9a(17).

This completes the tuning of Radio
Transmitter BC-625-A.

WARNING:—NEVER SHUT OFF THE
EQUIPMENT WITH THE SHIFTER
SLIDES DISENGAGED, AS THIS
WILL RESULT IN FAILURE TO
TURN ON THE TRANSMITTER AND
RECEIVER IF ONE PARTICULAR
CHANNEL PUSHBUTTON IS PRESS-
ED ON RADIO CONTROL BOX BC-
602-A.
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Signal Generator I-96-A (part of Test
Equipment IE-12-A) may also be used
in transmitter tuning but is properly
employed only in service depots, since
this instrument is too large to be taken
into an aircraft. The tuning procedure
is essentially the same, the signal - gen-
erator D.C. METER replacing Test Set
1-130-A.

(17) GAIN Control Adjustment

With any channel switched on, all chan-
nels tuned and the airplane engines run-
ning, adjust the GAIN control (see Fig-
ure 3) with a screwdriver for normal
voice level under conditions of normal
operation. A setting of one-half turn
clockwise from the extreme counter-
clockwise position is usually satisfac-
tory. Once made, this adjustment is
good for all channels. With the airplane
in normal flight, check the GAIN con-
trol setting by tuning in the transmitter
on the ground or in another airplane. If
the cockpit noise level is too high, the
GAIN control should be turned slightly
counterclockwise and the pilot should
speak louder during transmission.

(18) Significance of Milliammeter Readings

36

In general, a meter reading greater than
three - quarters full - scale with the
METER SWITCH in any one of its
positions indicates a defect in the equip-
ment or improper adjustment. An ex-
ception to this generalization occurs
when the METER SWITCH is in posi-
tion 5, in which case some of the vacuum
tubes used may cause a full-scale or
even off-scale reading. This is a desir-
able condition. A simple method of re-
membering the approximate meter read-
ings for various switch positions is sug-
gested by the fact that for METER
SWITCH positions 1, 2 and 3 respective-
ly, the meter readings are respectively
4, 5 and 6. Although these figures are
typical and desirable, the reading of 6
for switch position 3 cannot usualiy be
retained for different frequency chan-
nels due to the variable load character-
istic of the antenna. Therefore, the an-
tenna - coupling inductor 122 should be
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adjusted for a load of approximately
0.63 (on the 0-1 ma d-c¢ milliammeter
scale) for the lowest frequency channel
being used.

R-F diode current is measured with
the METER SWITCH in position 4. This

auritah nagitian ia anldam nand Mha wand_
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ing obtained is purely relative, equival-
ent to a neon-bulb indication of r-f volt-
age across the final amplifier tank in-
ductor.

The meter reading obtained with the
METER SWITCH in position 5 is an-
other variable quantity. Transmitting
tube data sheets describe grid “drive”
or grid current as “approximate, subject
to wide variations depending on the im-
pedance of the load circuit.” It is de-
sirable that this current be as large as
possible (even off-scale) but this is not
possible with some of the tubes being
used. The real test of satisfactory ad-
justment is whether or not ‘“upward
modulation” of the carrier results. This
can easily be tested by means of Field
Strength Meter 1-95-A.

It is reasonable to assume that half-
scale or higher D.C. METER reading
with the METER SWITCH in position
5 is satisfactory aicthough there are ex-
ceptions to this rule.

It should be noted that there is an
“idle” or standing plate current result-
ing in a meter reading of approximately
0.4 when the METER SWITCH is in
position 3 and the equipment is in the
receive condition. This is normai and
correct and indicates the existence of
a load on the modulator at all times. If
this current is abnormally high, an open
or short circuit is indicated in the —150v
bias supply from the dynamotor.

With the METER SWITCH in posi-
tion 4, it should be noted that there is
a small emission current in the r-f diode
in the “standby” condition.

Position 6 is an “off” or open switch
position.

The reading of Field Strength Meter
1-95-A must be interpreted in a relative
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sense only. It is necessary to always lo-
cate the instrument’in the same relative
position with respect to the transmitting
antenna and surrounding objects. The
meter reading is then to be compared
with a reading obtained from an installa-
tion known to be satisfactory.

b. Receiver Channel Tuning

If the transmitter and receiver fail to op-
erate when a channel pushbutton is pressed
on the radio control box, press another chan-
nel pushbutton, then again press the push-

hitttan farw tha dagivad ahaoannal Meanagmig
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sion and reception should now be possible.

Failure of the equipment to operate when
the desired channel pushbutton is pressed
the first time is due to the fact that the
frequency shifter was in the released posi-
tion for that channel when the pushbutton
was pressed. That is, the channel had pre-
viously been selected, release pushbutton 426
had been pressed once and the equipment
left in this condition. Any attempt to re-
select this channel on the control box will
result in starting the dynamotor unit with-
out actuating the slides for this particular
channel.

(1) Test Equipment IE-19-A and a headset

are required for receiver tuning. Com-
n]ph:- instructions for hl‘mno- the receiver

on the test bench are given in the In-
struction Book for Operation and Main-
tenance of Test Equipment IE-12-A. If
the receiver cover is shut, loosen the
Dzus fasteners pinning it to the center
cover, lift the receiver cover slightly and
slide it away from the control panel.

(2) A receiver crystal is identified by the
fundamental frequency in kilocytles
which appears on the crystal holder.

Finding the correct receiver crystal
for a particular receiver channel is
therefore the same as finding the cor-
rect fundamental frequency (kc) of the
crystal to be used. The fundamental
crystal frequency (f) may be determined
from the expression.

fr - 12
= x 1000
H

where f, is the frequency in megacycles
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to which the receiver is to be tuned and
H is the receiver crystal harmonic used
(see the following table). The receiver
crystal harmonic (H) used depends only
on the frequency (f.) to be tuned in, and
is-given in the following table.

Receiver Crystal

Frequency (f.) g onic (H)

100-108 me 11
108-116 mc 12
116-124 mc 13
124-132 me 14
132-140 me 15
140148 mc 16
148-156 mc 17
156 me 18

(3) Adjustment of Signal Generator
I-130-A (Using Crystal)

(a) Insert a transmitter crystal into
the CRYSTAL socket of Signal Gen-
erator I-130-A. This crystal should
have a fundamental frequency one-
eighteenth of the receiver frequency
to be tuned. If no transmitter crystal
is available, refer to Paragraphs 9b
(6), 9b(7) and 9b(8).

(b) Connect Cord CD-477 to the sig-
nal - generator R.F. OUTPUT socket

and +n f"\n antanna anln:rf Qn 1KQ ln
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cated on Rack FT-244-A. Connect Test
Set 1-139-A to the signal-generator
METER socket.

(c) Plug the cable of Battery Box BX-
33-A into the signal generator four-
pin socket located to the left of the

METLD annlrat Mhwvawur +ha aional
AVAL S A 1AV QuLvncC L. A I11UYVY bllC Siglial-
generator POWER ON-OFF switch to
ON.

(d) Set the signal-generator M.O.-
CRYSTAL switch at CRYSTAL.

(e) Place the OUTPUT CONTROL
on MAX. (extreme clockwise position)
and place the OUTPUT STEPS con-
trol on step 5.

(f) After allowing about one minute
for the tubes to warm up, adjust the
CRYSTAL TUNING control to the
frequency to be tuned. If this adjust-
ment is correct, a small dip will be
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observed in the test milliammeter
(Test Set 1-139-A). Adjust the MEG-
ACYCLES dial control for an addition-
al dip (approximately at the same dial
setting as the receiver channel fre-
quency being tuned).

(4) Tuning Adjustments for Channel A

(Using Crystal in Signai Generator)
(a) Install the proper erystal in the
socket for receiver channel A.

(b) Press channel D pushbutton of
Radio Control Box BC-602-A [see note
in Paragraph 9a(6)].

(c) Press the channel-release push-
button 426 located on the rack.

(d) Loosen the two receiver tuning-
control locknuts by turning them
counterclockwise. Tighten the two
locknuts just enough to exert a slight
pressure on the cam pile-up, other-
wise vibration may change the posi-
tion of the cam, introducing consider-

ducing consider
able set-up error.

(e) Press channel A pushbutton of
the radio control box and completely
loosen all tuning control locknuts.
After allowing about one minute for
the receiver vacuum tubes to warm
up, throw the radio control box T-R-
REM. switech to R (center position).

(f) Turn the receiver r-f and oscil-
lator tuning controls to the desired
frequency on the calibration plate.

(g) Connect a suitable headset across
terminals 1 and 3 of junction box

socket 802 or audio outnut terminals

ocket R02 or audio cutput ter
on the jack boxes. Rotate the receiver
AUDIO and RELAY controls to their
maximum clockwise rotation positions.

(h) Starting from the extreme clock-
wise position, slowly turn the channel
A oscillator plate-coil tuning screw
counterclockwise so that about three
to five threads of the screw protrude
from the coil-mounting insert. The
higher the crystal frequency the fur-
ther the plate-coil screw must be back-
ed out of the coil-mounting insert,
thus obtaining the necessary induct-
ance to permit the oscillator to start.

R
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When the oscillator starts, a signal
should be heard. If there is no audible
signal, simultaneously adjust the re-
ceiver r-f and oscillator tuning cen-
trols slightly, and if necessary, turn
the channel A oscillator plate-coil tun-
ing screw still further counterclock-
wise until the signal is heard.

When the signal is heard, rotate
the oscillator plate-coil tuning screw
clockwise until the signal suddenly
ceases, then rotate the screw counter-
clockwise to a position at least three-
quarters of a turn past the point at
which the signal again becomes aud-
ible (i.e., the position at which the os-
cillator starts). The additional three-
quarters of a turn is required for a
stable adjustment of the crystal os-
cillator. If the output is decreased ap-
preciably by this extra rotation, con-
tinue turning the screw counterclock-
wise until the output is increased as
much as possible. This adjustment
should be rechecked after completing
steps (i) and (j) below.

(i) Turn the signal-generator OUT-
PUT CONTROL to MINimum. Place
the OUTPUT STEPS control in posi-
tion 1 or 2 and then turn the OUT-
PUT CONTROL clockwise until the
signal is just audible.

(7) Readjust the receiver tuning con-
trols and the signal generator CRYS-
TAL TUNING control for maximum
audio output. Rotate the OUTPUT
CONTROL counterclockwise, if neces-
sary, to keep the peaked output at low
level in the headset. This may require
repeated readjustments.

(k) If an output-power meter or an
a-c voltmeter of suitable range is
available, either one of these instru-
ments would be helpful in making
final tuning adjustments. Connect the
meter in place of or in parallel with
the headset. The load presented by
either type of instrument ghould be
adjusted for 4000 ohms if the yellow
wire going to the receiver audio - out-
put transformer 296 is connected to
terminal No. 7, or 300 ohms if this
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wire is connected to terminal No. 6.
This output-meter load should be con-
nected across terminals No. 1 and 3
of socket 802, or 1 and 4 of socket
804 of Junction Box JB-29-A

Test Set 1-139-A (part of Test
Equipment IE-19-A) may be plugged
into receiver socket 288 and the tun-
ing procedure followed as before ex-
cept that instead of tuning for maxi-
mum audio output, tune for a dip or
minimum reading of the test set. The
signal-generator output should be re-
duced to the lowest level at which
it is possible to obtain an indication
of change of current as the receiver
tuning controls are adjusted.

(5) Tuning of Remaining Channels (Using

Crystal in Signal Generator)

To adjust the remaining channels, press
channel B pushbutton on Radio Control
Box BC-602-A and completely loosen all
tuning control locknuts. CAUTION:—
Before depressing pushbutton B, hold
the tuning controls with the fingers and
tighten the locknuts just enough to exert
a slight pressure on the cam pile-up.
While doing this, make certain that the
audio output level remains constant. Fol-
low the same tuning praocedure outlined
for channel A in the paragraphs under
9b (4). Note: The tuning instructions for
channel A will hold good for channel B
only if the letter B is substituted for A
wherever the crystal, the channel, and
the oscillator plate-coil tuning screw are
mentioned. This note likewise applies

when tuning channels C and D. Tune

channels C and D in like manner; after
which, press the channel-release push-
button and tighten the two receiver
tuning-control locknuts by turning them
tightly clockwise with the fingers. If us-
ing a tool do not tighten locknuts ex-
cessively. Recheck all channels for satis-
factory receiver output.

(8) Adjustment of Signal Generator 1-180-A

(Using Master Oscillator)

The procedure for employing the signal-
generator master oscillator is the same
as the procedure for using the crystal
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oscillator except that the CRYSTAL
TUNING control is not touched, the
M.O.-CRYSTAL switch is set at M.O.
and the signal generator is tuned by
means of the MEGACYCLES dial con-
trol only. Allow about one minute for
the tubes to warm up.

(7) Tuning Adjustment for Channel A

(Using Signal Generator Master Oscil-
lator)

NoOTE:—The note in Paragraph 9a(6)
applied equally well here.

(a) Press channel D pushbutton of
Radio Control Box BC-602-A.

(b) Press channel-release pushbutton
426.

(¢) Loosen the two receiver tuning-
control locknuts by turning them
counterclockwise. Tighten the lock-
nuts just enough to exert a slight
pressure on the cam pile-up.

(d) Press channel A pushbutton of
the radio control box and completely
loosen all tuning control locknuts.
After allowing about one minute for
the receiver vacuum tubes to warm
up, throw the radio control box T-R-
REM. switch to R (center position).
(e) Turn the receiver r-f and oscil-
lator tuning controls to the desired
frequency on the calibration plate.

(f) Using the alignment tool or a

small screwdriver, turn the crystal os-
cillator plate-coil tuning screw for
channel A to the position at which
about 3 to 5 threads protrude from
the coil-mounting insert. The higher
the crystal frequency, the further the
plate coil screw must be backed out
of the coil-mounting insert, thus ob-
taining the necessary inductance to
permit the oscillator to start.

(9) With a headset connected to junec-
tion box socket 802, terminals No. 1
and 3, or the audio output terminals
in the jack boxes, place the signal-
generator OUTPUT STEPS control on
step 5 and set the OUTPUT CON-
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TROL at MAX. (extreme clockwise
position).

(h) Set the signal-generator MEGA-
CYCLES dial control at the frequency
being tuned and then adjust the re-
ceiver tuning controls until the modu-
lated signal is heard in the head-
phones. This may require several re-
adjustments.

(i) Turn the oscillator plate-coil tun-
ing screw for channel A clockwise
until the modulated signal suddenly
ceases.

(7) Turn the crystal-oscillator plate-
coil tuning screw counterclockwise
until the signal is again heard. An
additional three-quarters of a full turn
in a counterclockwise direction is nec-
essary for a stable adjustment of the
crystal oscillator. If this results in re-
duced output, continue turning the
screw counterclockwise until the out-
put is increased as much as possible.
Recheck after completing steps (k)
and (1) below.

(k) Turn the signal-generator OUT-
PUT CONTROL to MINimum. Place
the OUTPUT STEPS control in posi-
tion 1 or 2 and then turn the OUT-
PUT CONTROL clockwise until the
signal is just audible.

(1) Readjust the receiver tuning con-
trols and the signal-generator MEGA-
CYCLES dial control for maximum
audio output. Rotate the OUTPUT
CONTROL counterclockwise, if nec-

egsarv. to keen the neaked outnut at
v, D the b D at
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a low level in the headset. The final
setting of the receiver tuning controls
should be near the calibrated settings
for the desired frequency.

(8) Tuning Adjustments for Remaining
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Channels (Using Signal-Generator
Master Oscillator)

To tune the remaining channels, press
channel B pushbutton on Radio Control
Box BC-602-A and completely loosen all
tuning control locknuts. CAUTION:—
Before depressing pushbutton B, hold
the tuning controls with the fingers and
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tighten the locknuts just enough to ex-
ert a slight pressure on the cam pile-up.
While doing this, make sure that the
audio output level does not change. Fol-
low the same tuning procedure outlined
for channel A in Paragraphs 9b(6) and
50(7). NOTE :(—The tuning instructions
for channel A will hold good for chan-
nel B only if the letter B is substituted
for A wherever the crystal, the channel,
and the oscillator plate-coil tuning screw
are mentioned. This note likewise ap-
plies when tuning channels C and D.
Tune channels C and D in like manner;
after which, press the channel-release
pushbutton and tighten the two receiver
tuning-control locknuts by turning them
tightly clockwise with the fingers. If us-
ing a tool do not tighten locknuts ex-
cessively. Recheck all channels for satis-
factory receiver output.

WARNING: — NEVER SHUT OFF
THE EQUIPMENT WITH THE SHIFT-
ER SLIDES DISENGAGED, AS THIS
WILL RESULT IN FAILURE TO
TURN ON THE TRANSMITTER AND
RECEIVER IF ONE PARTICULAR
CHANNEL PUSHBUTTON IS PRESS-
ED ON RADIO CONTROL BOX BC-
602-A.

This completes the tuning of the re-
ceiver with Test Equipment IE-19-A.
However, if at any time it is necessary
to tune one receiver channel only, the
following procedure applies.

(9) Procedure for Tuning One Channel Only

If one channel is out of adjustment, it
may be tuned without disturbing the
other channels.

(a) Press the pushbutton (on Radio
Control Box BC-602-A) corresponding
to the channel preceding the desired
channel in the sequence A, B, C, D. In
other words, if retuning channel B,
press pushbutton A ; if retuning chan-
nel A, press pushbutton D, etec.

(b) Press the channel-release push-
button.

(c) Loosen the receiver tuning - con-
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trol locknuts, keeping a slight pres-
sure on the cam pile-up.

(d) Press the channel-selector push-
button for the desired channel and
completely loosen all tuning control
locknuts.

(e) Tune the desired channel [see
Paragraphs 9b(1) to 9b(4), inclusive,
or 9b(6) and 9b(7), depending on
whether or not a crystal is used in
the signal generator]. Ignore refer-
ence to channel A and substitute the
applicable letter.

(f) Press the channel-release push-
button.

(g9) Tighten the receiver tuning - con-
trol locknuts with the fingers. If us-
ing a tool do not tighten locknuts ex-
cessively.

(k) Press the channel-release push-
button to re-select the channel just
tuned.

AasTLIICOAR K20 LIAKIAIILEIS 10D Sauisial

tory receiver output.

(10) Receiver AUDIO Control Adjustment

The receiver output transformer 296 is
provided with three impedance taps:
terminal No. 5, 50 ohms; No. 6, 300 ohms
and No. 7, 4000 ohms. In some equip-
ments, the output lead is connected to
terminal No. 6 and in others to termi-
nal No. 7. The exact setting of the
AUDIO volume control (see Figure 3)
depends on the headphones being used
and the volume desired by the pilot.
However, for standard low impedance
Army phones, turn the AUDIO control
fully clockwise when transformer termi-
nal No. 6 is used and about one third of
a turn counterclockwise from the ex-
treme clockwise position when terminal
No. 7 is used. This setting is only ap-
proximate and the pilot should be con-
tacted and the volume increased or de-
creased as desired. If Jack Box BC-629-B
is used, set the receiver AUDIO con-
trol in the extreme clockwise position
and adjust the volume by means of the
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jack box AUDIO control. If the pilot
desires more volume and the audio out-
put is connected to terminal No. 6, trans-
fer the output connection to terminal
No. 7.

(11) Receiver RELAY Control Adjustment

This is the last adjustment to be mad.
on the receiver and it should be done
with the antenna connected, the equip-
ment operating on any tuned channel
and no signal being received. First ro-
tate the RELAY control (see Figure 3)
to the extreme clockwise position and
then turn it slowly counterclockwise un-
til a noticeable drop in noise results (ap-
proximately 20 db) and continue the
counterclockwise rotation for a very
small fraction of a turn. This adjust-
ment can normally be made without hav-
ing the engines running. However, if the
adjustment has been checked and the
pilot still complains of excessive noise
in the phones at all times, adjust the
RELAY control while the engines are
running but omit the above-mentioned
small fraction of a turn.

10. OPERATION

a. Pre-Flight Tests

Prior to take-off of aircraft, make certain
that all plugs and cable leads are properly
connected and that the AUDIO, RELAY,
and GAIN controls are properly adjusted.

To insure that the airplane’s storage bat-
tery will not be excessively drained, it is
essential that the use of the radio set on
the ground prior to take-off be reduced
to the shortest possible time.

. Normal Operation

NoTE/~—All operating controls referred to
in this paragraph, with the exception of
the press-to-transmit switch, are located
on the panel of Radio Control Box BC-
602-A. The microphone switch should be
closed. Before attempting to operate the
radio control box, read the general descrip-
tion in Paragraph 5c.
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(1) Transmission

(a) To start the equipment, press
pushbutton A, B, C or D, depending
on which channel is to be used.

(b) Allow approximately one min-
ute for the vacuum tubes to warm
up.

(¢c) Place the T-R-REM. switch in
T position.

(d) Speak into the microphone.
(2) Reception

(a) Place the T-R-REM. switch in
R position.

(b) To start the equipment, press
pushbutton A, B, C or D.

(3) Press-to-Transmit (press-to-talk)
Operation

(a) Piace the T-R-REM. switch in
REM. position.

(b) To start the equipment: Press
pushbutton A, B, C or D.

(¢) To receive: Under these condi-
tions the receiver is normally in
operation.

(d) -To transmit: Depress the press-
to-transmit switch and speak into
the microphone. Note that this
switch must be closed for transmis-
ston.

(e) To receive again: Release the
press-to-transmit switch,

¢. Stopping the Equipment

To stop the equipment, press the OFF
pushbutton.

WARNING:—NEVER SHUT OFF THE
EQUIPMENT WITH THE SHIFTER
SLIDES DISENGAGED, AS THIS WILL
RESULT IN FAILURE TO TURN ON
THE TRANSMITTER AND RECEIVER
IF ONE PARTICULAR CHANNEL
PUSHBUTTON IS PRESSED ON RADIO
CONTROL BOX BC-602-A.

11. PRECAUTIONS DURING OPERATION

If the transmitter and receiver fail to operate
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when a channel pushbutton is pressed on the radio
control box, press another channel pushbutton,
then again press the pushbutton for the desired
channel. Transmission and reception should now
be possible.

Failure of the equipment to operate when the
desired channel pushbutton is pressed the first
time is due to the fact that the frequency shifter
was in the released position for that channel
when the pushbutton was pressed. That is, the
channel had previously been selected release push-
button 426 had been pressed once and the equip-
ment left in this condition. Any attempt to re-
select this channel on the control box will result
in starting the dynamotor unit without actuating
the slides for this particular channel.

The equipment is designed to operate satisfac-
torily in the temperature range from —50° C to
+50° C and a small percentage of all equipments
manufactured have, as a type test, been sub-
jected to 95% to 100% humidity with the tem-
perature held at +50° Centigrade for a period
of 24 hours and then checked for satisfactory op-
erational characteristics. If the equipment has
been turned off and standing idle for long periods
under conditions of extreme humidity it may take
several minutes of warm-up before optimum op-
eration is possible. Under prolonged conditions of
extreme humidity, inspect the brush holders in
the dynamotor unit not less than once a week to
make certain that no corrosion has set in. Corro-
sion will cause brushes to stick in the brush
holders.

Line-of-sight communication is normally neces-
sary for satisfactory performance of the radio
set; therefore, when aircraft are flying in forma-
tion, any metal object between the transmitting
and receiving antennae, such as a belly tank or
propeller, may make communication difficult or
impossible due to low signal strength or garbled
reception. This is the result not of faulty opera-
tion but of the characteristics of radio waves at
the frequencies used.

The following table lists the approximate range
to be expected, assuming that communication is
taking place between an aircraft and ground sta-
tion over level country.
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Altitude of Plane
Above Terrain

Approzimate Range 12. ADJUSTMENTS FOR FIELD UPKEEP

If vacuum tubes or indicator lamps have to be

1,000 Feet

3,000

5,000
10,000
15,000
20,000

30 Miles replaced, refer to Paragraphs 21d, e, f ot 27b re-
70 spectively. Repairs of a more serious nature should
128 be made at repair depots by qualified personnel.
150
180
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13. RADIO TRANSMITTER BC-625-A to which the oscillator plate circuit is tun-

ed. The tuned plate circuit comprises in-

. G i .
a. (enera ductor 118 and variable capacitor 114 and

Radio Transmitter BC-625-A employs a
crystal-controlled oscillator circuit (refer
to Figure 71), the plate circuit of which is
tuned to the crystal’s second harmonic. Two
tripler stages follow the oscillator and pre-
cede the final amplifier, thus making the
final output frequency greater than the
crystal fundamental by a factor of 18. The
final output stage is modulated by a push-
pull modulator driven by a pentode voice
amplifier. The transmitter operates on any
4 crystal-controlled channels lying within
the frequency range 100-156 mc. Channels
are selected by remote control only.

When a channel-control pushbutton is
pressed on Radio Control Box BC-602-A,
the dynamotor unit draws primary power
and applies voltage to the transmitter vac-
uum tubes. The channel-control ratchet
motor 406 located on Rack FT-244-A actu-
ates’a frequency-shifter slide which auto-
matically selects the correct channel crystal
and tunes the transmitter circuits to the
desired frequencies. The crystal is chosen
as the slide closes the appropriate section
A, B, C or D of crystal switch 156. The
transmitter circuits are tuned by means of
a cam-and-shaft arrangement which en-
ables the slide to adjust the crystal oscil-
lator, the first and second harmonic am-
plifier, and the power amplifier plate - capa-
citors to a predetermined frequency setting.

. Oscillator

The oscillator Tube VT-198-A is connected
in a modified Pierce circuit in which the
tank circuit is provided by the crystal con-
stants. Oscillations will occur at the crystal
fundamental regardless of the frequency

RESTRICTED

is adjusted to resonate at the crystal's
second harmonic. The Plate of oscillator
Tube VT-198-A is electron-coupled to the
oscillatory cireuit comprising the control
grid, the cathode, and the screen. Grid bias
is supplied by resistor 151-1. The oscilla-
tions are sustained by the impedance in the
cathode circuit consisting of inductor 128-2
and bypass capacitor 103. Capacitor 102-1
couples the screen to the cathode, and capa-
citor 101 supplements the control-grid-to-
screen capacitance. The screen is biased by
resistor 152-1.

¢. First Harmonic Amplifier

The oscillator output is coupled to the first
harmonic-amplifier Tube VT-134 by coupl-
ing capacitor 104 and the parasitic - sup-
pressing resistor 150. The plate circuit of
Tube VT-134 consists of variable capacitor
115 and the tapped inductor 119 and is
tuned to the crystal’s sixth harmonic. The
output frequency of this stage is the third
multiple of the oscillator output. The d-c
plate voltage is applied at the tap of in-
ductor 119. The voltages appearing at the
termini of this inductor are in correct
phase for alternately exciting the grids of
the push-pull second harmonic-amplifier

Tube VT-118.

. Second Harmonic Amplifier

The output of the first harmonic amplifier
is coupled to the grids of the second har-
monic - amplifier through coupling capa-
citors 109-3 and 109-4. The rectified d-c
grid current develops grid-bias voltage
across r-f chokes 127-1 and 127-2 and re-
sistors 132-1 and 132-2. R-F currents pass-
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ing through these chokes are bypassed to
ground by capacitors 102-8 and 102-9. The
tank circuit consists of variable capacitor
116 and inductor 120 and is tuned to the
third multiple of the first harmonic - am-
plifier output frequency, or the 18th mul-
tiple of the erystal fundamental. The d-c
plate voltage is applied at the center tap
of inductor 120. The voltages appearing at
the termini of inductor 120 are in correct
phase for alternately driving the grids of
the push-pull power-amplifier Tube VT-118.

e. Power Amplifier

The output of the second harmonic - ampli-
fier is coupled to the grids of the power
amplifier through coupling eapacitors 109-1
and 109-2. The power-amplifier input cir-
cuit resembles that of the second harmonic-
amplifier except for the absence of the grid-
bias resistors. The output circuit consists
of variable capacitors 117 and the center-
tapped inductor 121 and is tuned to the
same frequency as the second harmonic-
amplifier, namely, the 18th multiple of the
erystal fundamental. D-C plate voltage is
applied at the center tap of inductor 121,

FUNCTIONING OF PARTS

this arrangement serving to balance the
push-pull output circuit. Coupling inductor
122 lies between the two sections of induc-
tor 121. The degree of coupling between
the power-amplifier output circuit and the
antenna may be varied by moving inductor
122 by means of the antenna-coupling con-
trol (see Figure 35).

f. Speech Amplifier

The audio input originates from the miero-
phone terminals of Jack Box BC-629-A,
passes through the junction box and rack
and enters the transmitter through termi-
nals 1 and 2 of plug 123-1. The a-f input
is then impressed on terminals 1 and 3 of
the primary of input transformer 158. The
secondary of this transformer is connected
to a bridge cicuit comprising resistors
141-1, 141-2, 141-3 and 141-4. This circuit is
so balanced as to allow voltages from the
secondary of the audio-input transformer
to excite the grid of the speech-amplifier.
Tube VT-199 while at the same time pre-
venting a-f voltages from the receiver or
Jack Box BC-630-A (Crew) from also ex-
citing the speech-amplifier grid (see Para-

1a
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FIGURE 33 — RADIO TRANSMITTER BC-625-A, REAR VIEW
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graph 14k for a more complete discussion).
Potentiometer 125 serves as a GAIN con-
trol for transmitter modulation only. Tube
VT-199 is cathode-biased by resistor 153-3
which is bypassed for audio frequencies by
capacitor 110. Grid resistor 153-4 and
cathode choke 162 block r-f energy from
the sensitive speech amplifier. The plate is
fed through audio choke 126 and is coupled
to the primary of the interstage transform-
er 159 by capacitor 113. The frequency
response is held to desirable values by
plate-loading resistor 144 connected across
the primary of transformer 159.

. Modulator

The secondary of the interstage transform-
er 159 is connected to the grids of the push-
pull modulator Tubes VT-134. Grid-bias
voltage from the bias dividers 145, 152-3
and 152-4 is applied through the centertap
terminal (No. 4) of the transformer
secondary. Capacitor 109-5 is connected in
parallel with the modulator grids and ter-
minals 3 and 5 of the transformer 159
secondary and serves to reduce the high-
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frequency response and suppress oscilla-
tions in the modulator circuit. D-C plate
voltage is applied through the centertap
terminal (No. 2) of the primary of the mod-
ulator transformer 160. D-C screen voltage
is obtained through terminal No. 2 of trans-
former 160 and dropping resistor 154-2.
The audio voltage across the secondary
terminals of transformer 160 modulates
the plate input of power-amplifier Tube
VT-118,

When the normally-open contactor relay
131 is energized, the output of the modula-
tors is fed back to the speech-amplifier
input circuit through resistors 140-2, 140-3,
140-4 and capacitor 108-2, thus producing
audio oscillations of approximately 1000
eps, the frequency depending chiefly on the
rate at which capacitor 105-3 discharges
through resistor 142. This audio-frequency
energy modulates the plate input of power-
amplifier Tube VT-118 through modulator
transformer 160. '

. Contactor Circuir

When the contactor switch is closed, con-
tactor relay 131 is energized, and the slow-

166 15 na

147 123-2 146 141-3 14i-4 141-]
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FIGURE 34 — RADIO TRANSMITTER BC-625-A, Borrom OBLIQUE VIEW
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release relay 130 contacts remain unaffect-
ed for approximately 0.2 of a second. Dur-
ing this time a modulated e-w emission
takes place on the transmitter channel
which happens to be in use. Then relay
130 contacts are released, the radio set
automatically shifts to channel D and the
same m-c-w signal is emitted on channel D
as long as the contactor switch remains
closed. When the contactor switch is open-
ed, the tone-modulated signal ceases and
the radio set automatically shifts back to
the channel which was in use before the
m-c-w transmissions began. Contactor op-
eration, as deseribed above, occurs auto-
matically at definite intervals and takes
precedence over all other functions of the
equipment.

i. Meter Shunt Circuits

The 6 - position two - section METER
SWITCH 157 is connected to a network of
shunts [see Paragraph 5a (3)] which are
listed here together with the currents they
aid in measuring: shunt 134 for first har-
monie - amplifier plate current, 135-1 for
second harmonic-amplifier plate current
and 148 for power-amplifier grid current.
Switch position 6 is not used. The control

106

122
121

VT -198-A

DZUS FASTENERS OSCILLATOR

VT-134
IST.

HARMONIC

AMP

VT-118
POWER AMR=

DZUS FASTENERS
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grid, the screen, and the suppressor grid
of the r-f indicator tube are connected to-
gether to form the diode plate which termi-
nates through load resistor 154-3 and by-
pass capacitor 105-2, and the plate in turn
is capacitively coupled to the power - ampli-
fier tank circuit. The test milliammeter,
when connected across shunt 153-2, meas-
ures the plate-to-cathode rectified current
in the r-f indicator diode, and since the
amplitude of the diode current depends
on the r-f voltage developed in the power-
amplifier plate ecircuit, the test milliam-
meter will indicate tuning of the power-
amplifier plate.

14. RADIO RECEIVER BC-624-A

156

=\

F

=

a. General

Radio receiver BC-624-A is a superhetero-
dyne receiver (see Figure T1) which op-
erates in the frequeney range 100-156 me
on any of four pre-set crystal-controlled
channels. The intermediate frequency is
12 me. Channels are selected by remote
control only. For a general description of
the receiver refer to Paragraph b5a(4).

When a channel-control pushbutton is
pressed on Radio Control Box BC-602-A,

[ 166
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FIGURE 35 — RADIO TRANSMITTER BC-625-A, RicHT SIDE VIEW
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filament voltage is applied to the receiver
vacuum tubes. The channel-control ratchet
motor 406 located on Rack FT-244-A actu-
ates a frequency-shifter slide which auto-
matically selects the correct channel erys-
tal and tunes the receiver circuits to the
desired frequencies. The crystal is chosen
as the slide closes the appropriate section,
A, B, C or D of crystal switch 286. The
receiver circuits are tuned by means of a
cam-and-shaft arrangement enabling the
slide to adjust the following variable capa-
citors to a predetermined frequency set-
ting: 216A in the r-f grid circuit, 216B in
the r-f plate circuit, 216C in the mixer grid
circuit, 217A in the harmonic - amplifier
plate circuit, and 217B in the harmonic-
generator plate circuit.

b. R-F Amplifier

Inductor 221 couples the antenna to in-
ductor 222 in the grid circuit of the r-f
amplifier Tube VT-203. Inductor 222, vari-
able capacitor 216A and trimmer capaci-
tor 218-1 comprise the tuned grid circuit

RECEIVER "RELAY"
MOUNTING HOLE CONTROL
“aupio" FREQUENCY SHIFTER
CONTROL MOUNTING SCREWS

RECEIVER 23 286
MOUNTING HOLE
FREQUENCY SHIFTER
MOUNTING SCREWS

05 Pars. 14a<14c

which is adjusted to resonate at the fre-
quency of the received earrier. The grid
is coupled to this tuned ecircuit through
capacitor 201 which also serves to pre-
vent the AVC voltage applied to the grid
from grounding through induetor 222. The
tuned plate circuit consists of inductor 223,
variable capacitor 216B and trimmer capa-
citor 218-2. Meter-shunt resistor 259 is
connected across the terminals of the re-
ceiver test-milliammeter socket 288, When
the receiver is being tuned with a large
signal voltage applied to the input circuit,
the AVC voltage developed is impressed
as additional bias on the control grid of
r-f Tube VT-203. This additional bias re-
duces the plate current and causes a de-
crease in the reading indicated by Test
Set I-139-A. For a constant signal input,
the plate current decreases as the receiver
circuits become better aligned.

Crystal Oscillator

The crystal oscillator operates in the fre-
quency range 8-8.72 mec and utilizes one
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FIGURE 36 — RapIo RECEIVER BC-624-A, Tor VIEW
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section of the twin-triode Tube VT-207.
The crystal is connected in series between
the control grid and ground and is in par-
allel with grid leak 266-1. Crystal switch
286 consists of four wafer sections, each
of which is provided with contacts for si-
multaneously. selecting the desired crystal
and the corresponding variable iron-core
oscillator plate inductors 227-1, 227-2, 227-3
or 227-4. Capacitors 204 and 205, together

ith anv ane of thagce induetare nravide
wWitn any one o01 tnese IMmauciors proviae

the tuned plate circuit of the oscillator.
When a crystal is not in use it is shorted
to ground. The plate inductors are tuned
by varying the inductance by means of
the adjustable iron cores. Resistor 265 pro-
vides cathode bias for the oscillator sec-
tion of Tube VT-207 and is bypassed for
radio frequency by capacitor 206-2.

. Harmonic Generator

The r-f output of the crystal oscillator is
coupled to the grid of the‘harmonic gen-
erator Tube VT-202 through capacitor 205.
This grid-driving voltage is comparatively
high and causes the output of Tube VT-202
to be rich in harmonic content. Resistor
262-1 provides a d-c grid return.. Cathode
bias is obtained through resistor 261 which
is bypassed for radio frequency by capaci-
tor 202-15. The tuned plate circuit, com-
prising inductor 226, variable capacitor
217B and trimmer capacitor 218-5, is tuned
to that harmonic of the crystal-oscillator
output frequency which when heterodyned

with the received frequency will produce

ifcleiven 1Ieyke UL

a frequency equal to the intermediate fre-
quency of 12 mec. For example, if a 100-mc
signal is received and an 8-mec crystal is
employed for the channel in use, the har-
monic - generator plate circuit will be tun-
ed to the eleventh crystal harmonie, or 88
me, and the difference frequency will be
12 mec. Plate bypass capacitors 202-13 and
202-14 provide stable operation. D-C plate
voltage is supplied through resistor 260.

Harmonic Amplifier

Capacitor 203-2 couples the plate circuit of
the harmonic generator to the grid of the
harmonic-amplifier Tube VT-203. The plate
circuit of Tube VT-203, comprising induct-
or 225, variable capacitor 217A and trim-
mer capacitor 218-4, is tuned to the same
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frequency as the output of the preceding
stage. Harmonic - amplifier Tube VT-203
serves merely to amplify the harmonic-
generator output sufficiently to provide
adequate voltage for coupling to the mixer
grid. Resistor 255-2 provides a d-c grid
return, and cathode bias is supplied through
resistor 253-2 which is bypassed for radio
frequency by capacitor 202-11.

. Mixer

Inductor 225 couples the harmonic - ampli-
fier output to the mixer grid through in-
ductor 224 and capacitor 203-1. The out-
put of r-f amplifier Tube VT-203 is also
coupled to the mixer grid through inductor
224 and capacitor 203-1. The mixer grid
circuit, comprising inductor 224, variable
capacitor 216C and trimmer -capacitor
218-3, is tuned to the frequency of the re-
ceived signal. Resistor 255-1 is the grid
leak and resistor 256 is the cathode-bias
resistor. D-C plate and screen voltage is
supplied through resistors 263-1 and 257
respectively. The plate is connected to the
inductance-tuned primary circuit of the i-f
transformer assembly 291. This plate cir-
cuit, comprising the variable iron-core in-
ductor 228-1 and capacitors 207-1 and
208-1, is tuned to the intermediate fre-
quency, 12 mc.
WBORRRK AN

. First, Second and Third I.F.

The mixer output is coupled to the grid of
the first i-f amplifier Tube VT-209 through

the qnnnndarv circuit of i-f transformer 291,

vl STULnial Lailal VL Vi RISV

This circuit is inductance-tuned (by means
of the adjustable iron core of inductor
228-2). Cathode bias is provided by resistor
268 which is bypassed by capacitor 206-5.
The voltage divider consisting of resistors
267-2 and 267-3 provides a stable screen
voltage. The second and third i-f amplifier
Tubes VT-209 are connected in circuits sim-
ilar to that of the first i-f tube except that
a screen-dropping resistor 271 is used in-
stead of a voltage divider in the third i-f
stage. Transformer assembly 292 couples
the first i-f plate to the second i-f grid,
293 couples the second i-f plate to the third
i-f grid and 294 couples the third i-f plate
to the detector diode. Plate voltage for all
r-f circuits appearsat terminal 3 of plug231.
Choke 241-2 and capacitor 202-16 filter any
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extraneous r-f voltage from this high-volt-
age circuit. No voltage appears on terminal
3 of plug 231 when the transmitter is oper-
ating, thus leaving only the receiver audio
circuits operative during transmission.

h. Detector, AVC and First Audio

In the case of the i-f transformer assembly
204, the voltage developed across the tun-
ed circuit comprising the variable inductor
228-8 and the capacitors 208-8 and 207-8
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is applied to one of the diode plates of de-
tector Tube VT-169 (see Figure 43). Audio
voltage is developed across resistor 281
and the AUDIO control potentiometer 236.
Capacitor 203-3 couples the diode plates.
The r-f voltage thus coupled is rectified
through one of the diode plates and the
cathode of Tube VT-169. The rectified volt-
age developed across resistor 275-1 is filter-
ed by resistor 266-2 and capacitor 211C
and, after overcoming the AVC delay volt-

O8C.~RF SECTION
GROUMDNNG STRAP

BOZ 18
RF SECTION
TERMINAL BOARD
j — 267-

-c,L ’/ 1084

Q5C. SECTION
TERMINAL BOARD

205

244.5 —
2083

254-7
28-2

AL SCREW
218-g

EE— 4

2i8-5

ADJ. SCREW
200-28
28T-T
E202-13
202-8
F02-21

218-4
apy screw — T

254-¢ —“ ’ P k
m'g_d
202-10 —

As
. B
— 37
p02-7
244-2

L L 202-20
FOF 19

GROUNDING LUG

218-4
285 4

FIGURE 41 — R-F AND OSCILLATOR ASSEMBLY
(4 OF 4)

RESTRICTED 55



RESTRICTED

Pars. 14h-14j

age appearing across resistors 276 and 277,
is then applied to the grid circuits of the
r-f amplifier Tube VT-203 and to the first
and second i-f amplifier Tubes VT-209
through the isolating resistors 252, 267-1
and 267-4 respectively. Resistor 251 is the
r-f amplifier grid leak providing a d-c path
to ground through the AVC circuits. Capa-
citor 202-2 prevents radio frequency from
entering the AVC system. AVC voltage for
external use is connected to terminal 6 of
plug 231.

The circuits of the pentode section of
Tube VT-169 provide the first stage of
audio amplification (see Figure 71). The
audio stages of Radio Receiver BC-624-A
are also used for interphone amplification
(see Paragraph 14k). The voltage appear-
ing across AUDIO control potentiometer
236 is tapped off and coupled through
capacitor 206-17 and transformer 291 to
the grid of Tube VT-169. Bias voltage is
supplied to the first a-f amplifier by cath-
ode resistor 277 which is bypassed by capa-
citors 211A and 212C. R-F voltages from
the transmitter are kept out of the audio
circuits by means of grid choke 241-1 and
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plate-and-screen choke 241-3. Plate-and-
screen voltage for the audio stages is pro-
vided through terminal 5 of plug 231 and
is filtered by capacitors 2124, 212B and the
choke 296B. Capacitor 203-4 bypasses any
r-f voltages appearing in the plate circuit.
A complete description of the function of
the first audio amplifier is given in Para-
graph 14k.

i. Second Audio

The second audio-amplifier Tube VT-135 is
resistance-coupled to the first audio ampli-
fier by resistors 266-3, 258 and capacitor
215-2. Cathode bias is provided through
resistor 278 which is bypassed by capacitor
212D. The second audio-amplifier output
is coupled to the load through transformer
296A, the secondary of which is tapped
through terminals 7, 6 and 5 to supply im-
pedances of 4000, 300 and 50 ohms re-
spectively.

j- Audio Squelch

One triode section of Tube VT-207, a twin
triode, is used to operate the audio squelch
relay 246 (see Figure 44). A portion of
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the d-c component of the audio voltage
developed at the audio diode of the second
detector Tube VT-169 when an r-f carrier
is being received, is coupled to the grid of
Tube VT-207 through resistor 274-1.

Audio voltage is bypassed to ground
through capacitor 206-16. The cathode of
this triode section of Tube VT-207 is con-
nected to a bleeder resistor network consist-
ing of resistors 279-1, 279-2, 282 and po-

AAAAA

tentiometer (RELAY control) 237. This
network is connected between 4300 volts
and ground and serves to put a positive
voltage on the cathode, the value of this
positive voltage being determined by the
position of the moveable arm of potentio-
meter 237.

Additional grid bias voltage is deter-
mined by the magnitude of the d-¢ com-
ponent of the diode voltage and, therefore,

> TO 272 £ 206-17

VVVVv
273

COMMON POINT

279-2 279-1

I FIGURE 44 — ORIGINAL SQUELCH CIRCUIT, SIMPLIFIED FUNCTIONAL DIAGRAM
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NOTE

The squelch circuit of Radio Receiver BC-624-A was modified in
production beginning with serial number 40,000 (approximately).
Figure 45 shows the wiring of the new squelsh circuit.
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varies with the strength of the incoming
signal carrier. Depending upon the setting
of the RELAY control, potentiometer 237,
a carrier of sufficient strength will cause
an increase in the triode’s grid bias, result-
ing in a decrease in the flow of plate cur-
rent through the coil of relay 246, and the
relay contacts will open. With the relay
contacts closed, resistor 273 shunts a por-
tion of the audio voltage from the diode of
Tube VT-169 to ground, reducing the re-
ceiver audio output by approximately 20
decibels. The opening of these contacts,
therefore, restores the receiver audio out-
put to normal level and this, as explained
above, is what occurs whenever a carrier
of sufficient strength is being received.

The purpose of this squelch circuit is to .

keep extraneous objectionable noise out of
the interphone amplifier when no carrier
is being received. A wide variation of the
sensitivity of this relay to incoming car-
riers is provided by the RELAY control
potentiometer 237.

. Interphone and Sidetone

Interphone communication is accomplished
by combining the audio input circuits of
the transmitter and receiver (see Figure
45). An electromagnetic (Pilot) micro-
phone (not supplied with the equipment)
is connected to the primary winding of
transformer 158, the secondary of which

. o .
is connected across potentiometer 125.

Audio voltage developed across the second-
ary of 158 appears across the GAIN control
potentiometer 125 by means of which it is
possible to regulate the amplitude of the
audio voltage impressed on the grid of the
transmitter speech-amplifier Tube VT-199.
The speech-amplifier output is coupled to
the modulator tubes of the transmitter
(see Figure T1).

Since the bridge resistors 141-1, 141-2,
141-3 and 141-4 are equal, half of the audio
voltage developed across the secondary
winding of transformer 158 appears at the
junction points of 141-1 and 141-4, and
141-2 and 141-3 with respect to the ground-
ed end of the secondary winding (see Fig-
ure 45). The voltages at these two junction
points are equal and in phase. Resistor
262-2 is connected between terminals 6 and

RESTRICTED
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7 of transformer 295, and the voltages at
terminals 5 and 7 are also equal and in
phase. Therefore, half the audio voltage
developed across the secondary winding of
transformer 158 is impressed on the grid
of the audio amplifier Tube VT-169. Thus
it is possible to modulate the transmitter
by means of the microphone (Pilci) con-
nected in Jack. Box BC-629-A and also to
produce audible sidetone in the headsets
connected in Jack Boxes BC-629-A or BC-
629-B (Pilot), BC-630-A and BC-631-A
(Crew) with the transmitter carrier either
on or off.

One or more electromagnetic (Crew)
microphones (not supplied with the equip-
ment) are connected to primary terminals
3 and 4 of transformer 295 (see Figure
45). Approximately half of the a-f voltage
induced in the secondary (terminals 5 and
6) by either of the two primaries appears
at the grid of the first audio amplifier
Tube VT-169 and the result is an audible
signal in the headphones. However, the
voltage appearing at the junction point of
resistors 141-1 and 141-4 is equal in ampli-
tude but opposite in phase to the voltage
appearing at the junction point of resistors
141-2 and 141-3. Since these four resistors
are all equal, the two out-of-phase voltages
cancel each other and there is no resultant
voltage across potentiometer 125. Receiver
detector voltages impressed on primary
terminals 1 and 2 of transformer 295 also
cancel out in the same manner and have no
effect on the speech-amplifier grid. This
arrangement makes interphone communi-
cation possible by means of the microphone
connected in Jack Box BC-630-A (Crew)
or BC-631-A (Other Crew) while prevent-
ing modulation of the transmitter by a-f
voltages from these sources. Interphone
communication is always pessible from the
crew stations, but the transmitter can be
modulated only from the pilot station.

Resistors 275-2 and 275-3 are grid re-
sistors for Tube VT-169, and this method
of connecting them is necesary to prevent
the bridge circuit from becoming unbal-
anced. The midpoint of these resistors is
connected to the junction of resistors 276
and 277. Audio bias voltage is developed

across resistor 277, and AVC delay voltage
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is developed across resistors 276 and 277. The
cathode of Tube VT-169 is bypassed by capacitors
211A and 212C. Blocking capacitors 102-14 and
102-15 protect the AVC delay circuit by prevent-
ing d-¢ grid voltages from returning to ground
through the bridge circuit. Capacitor 214 prevents
the grid input capacitance of Tube VT-169 and
wiring capacitances from unbalancing the bridge
circuit. The audio - level compensating resistor
262-2 reduces the audio output from the crew
microphones (see Figure 45) so that approxi-
mately equal voltages are impressed on the inter-
phone-amplifier grid by the crew or pilot micro-
phones.

15. RACK FT-244-A

Rack FT-244-A fits over the transmitter and re-
ceiver, and the complete assembly is mechanically
held together by eight mounting screws [see Fig-
ure 3 and Paragraph 5a(2)]. All input and output
connections to the transmitter and receiver are
made through the rack (see Figure 4). The sche-
matic circuit diagram is given in Figure 71. The
filtered dynamotor unit output is applied to the
transmitter and receiver through socket 420.
Press-to-talk and marker-beacon-receiver connec-
tions are also made through socket 420. The radio
control box, the jack boxes, and the contactor are

-BR
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connected through the junction box to socket 417.
The transmitter r-f output or receiver signal input
is made through socket 416.

Receiver plug 231 engages rack socket 419.
Transmitter plugs 123-1 and 123-2, respectively,
engage rack sockets 418-1 and 418-2. By means
of these connections, the rack functions as a
junction box which interconnects the transmitter
and receiver and the other units of the equipment.
The channel-control ratchet motor 406 and the
antenna-changeover relay 412 are, respectively,
the means by which it is possible to actuate the
frequency-shifter mechanism and to alternate the
mode of operation between reception and trans-
mission.

The ratchet-wheel of the channel-control motor
406 is equipped with four arms spaced 90° apart.
The motor is so positioned that a ratchet-wheel
arm will release a frequency-shifter actuating
slide when the ratchet wheel is displaced one tooth
past the point where the opposite arm first opens
a pair of positioning-switch contacts 427A, B, C
or D. In this condition of the motor assembly, the
contacts should remain open. When a channel-
selector pushbutton is pressed on Radio Control
Box BC-602-A, the dynamotor-starter relay is
energized, the dynamotor is placed in operation
and the solenoid of motor 406 receives operating
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power through terminal 4 of socket 420. The the control box, the contactor or the press-to-
motor solenoid and the interrupter switch cause transmit (press-to-talk) switch. Refer to Para-
the armature to oscillate; and the pawl, which is graph 19 for a detailed description of the control
part of the aymature assembly, rotates the ratch- circuits and the B+ circuit switching effected by
et wheel. As this wheel rotates, the arms attached means of the antenna-changeover relay 412. The
to it displace the frequency - shifter actuating interphone system functions under all operating
glides in the order A, B, C, D and open the con- conditions.
tacts of the positioning switch 427 in the same
order. When the positioning switch contacts A,
B, C, or D, which correspond to the channel se- 16. DYNAMOTOR UNIT PE-94-A and PE-94-AM
lected on the radio control box, are opened, the
motor circuit is broken and the process of channel- Dynamotor Unit PE-94-A is designed to provide
selection ceases. When this happens, the ratchet all necessary voltages for the transmitter, receiv-
wheel arms will have displaced the actuating er and control circuits. The dynamotor is con-
slide, and consequently the receiver and trans- nected to a 28-volt battery through socket 322
mitter shifter slides for the desired channel to (see Figures 27 and 71). When a channel-selector
the position where the proper crystals are chosen pushbutton is pressed on Radio Control Box BC-
and the circuits tuned. If the pushbutton switch 602-A, the coil of starter relay 321 is energized
426 (the release button) is depressed while the through contacts 5 and 6 of the output filter (see
channel-selector pushbutton on the control box is Figure 71). This closes the relay contacts and per-
still in the depressed position, the motor solenoid mits dynamotor 307 to draw primary d-c power
will be energized and will attract the armature. through the hash filter consisting of capacitors
When the armature is released, the pawl attached 301-6, 301-7 and chokes 311 and 312. The dyna-
to it will displace the ratchet wheel one tooth motor is provided with three field windings: a
which is just sufficient to cause the complete series field to insure rapid starting at low temper-
release of the channel slides. There will be no atures, a long shunt field mounted on the same
contact whatever between the actuating slides and pair of poles and a regulator field for changing
the channel slides. This is the only condition of the speed of rotation. The regulator field is
the frequency-shifter mechanism which permits mounted on a separate pair of poles. The armature
removal of the transmitter or receiver from the is provided with four windings; a 14.5v, 4.9 amp.
rack without damaging the equipment. Now if low-voltage winding for filament supply and con-
release pushbutton 426 is pressed a second time, trol circuits, a —150v, 10 ma medium - voltage
the ratchet-wheel is again displaced one tooth and winding for grid bias, a 300v, 260 ma high-volt-
the ratchet-wheel arm will be completely disen- age winding for plate supply and a 28-volt motor
gaged from the positioning-switch contacts for winding. The shunt and series fields act on all
the channel in use. This closes the motor circuit four armature windings, but the regulator field
again, and channels will be selected in the order acts only on the motor winding and is so con-
A, B, G, D until the channel previously selected on structed that its flux induces a voltage in the
the control box is reached. Therefore, the release motor winding which is in direct opposition to
pushbutton 426 makes it possible to release the the counter emf.
frequency-shifter mechanism and to select a chan-
nel again without touching any controls on the A voltage regulator 314 operates in conjunction
control box. with the dynamotor-regulator field to hold the
] . output voltages constant over a wide range of
Locking relay 411-1 is connected across the input voltages. The voltage regulator consists of
motor-voltgge supply and is energized whenever a carbon-pile resistor (connected between the sta-
the motor is energized. When the contacts of lock- "
. tionary contact of relay 321 and the dynamotor
ing relay 411-1 are closed, the antenna-changeover . . C .
relay 412 is energized and switches the antenna to regulator field) and a solenoid which is connected
receive. This prevents transmission while channel- between ground and the +13 volts output through
selection takes place. With the antenna-change- the variable resistor 316. The ballast resistor 317
over relay in the unenergized condition, the trans- drops the voltage of the low-voltage output wind-
mitter-receiver assembly is connected for trans- ing from 14.5 to 13 volts. Both the carbon-pile
mission. This relay may be actuated either from resistor and the solenoid act against a common
RESTRICTED 63
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spring applles maximum pressure on the carbon
pile. The spring assembly consists of a six-finger
three-leaf spring, one end of which contains the
lower contact of the carbon pile. The other end is
connected to a steel disc which is part of the
magnetic circuit. The fingers of the spring rest
on a bi-metal washer which thermostatically com-
pensates for variations in ambient temperature.
The carbon pile is contained in a ceramic tube
which extends vertically from the spring assembly
into the top casting. The initial pile pressure is
AUJusteu Uy means Ul. a ldlge au,;uaumé‘ﬁu SCrew
located on top of the regulator (see Figure 59)
and the air gap of the magnetic circuit is ad-
justed by means of a larger screw on the bottom
(see Figure 61). These adjustments have been
properly made in the factory and should not be
tampered with under normal circumstances.

If the l-v output exceeds 13 volts, the solenoid
applies less pressure on the carbon pile through
the common spring. This increases the resistance
of the carbon pile which reduces the current in
the regulator field winding, retards the speed of
rotation and restores the dynamotor l-v output to
13 volts. If the l-v output is less than 13 volts, the

T. O. No. 08-10-105
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solenoid ann]mq additional pressure on the carbon

pile whlch lowers its resistance, increases the
current in the regulator field, increases the speed
of the dynamotor and restores the output to 13
volts. This process may go through several cycles
before firal equilibrium is obtained, but at no time
does the dynamotor l-v output exceed the limits
12.35—13.52 volts. Note that the regulatory ac-
tion affects every output voltage since the outputs
depend on the dynamotor speed.

The current through the regulator solenoid may
be varied by means of the adjustable resistor 316.
Each of the dynamotor outputs is bypassed for
radio frequency and filtered by separate filter
networks contained in the output filter.

Dynamotor Unit PE-94-AM employs a different
type dynamotor than Dynamotor Unit PE-94-A,
although these two dynamotors are physically
and electrically interchangeable. Refer to Figures
58 and 60 and Figures 74, 75 and 76, respectively,
for views of the dynamotors.

The Type DA-3A dynamotor (part of Dyna-
motor Unit PE-94-AM) is provided with four field
windings, namely, a series field for providing a
rapid starting at low temperatures, a long shunt
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field mounted on the same pair of poles, a regu-
lator field for changing the flux density, and a
demagnetizer field for aiding regulation of out-
put. The regulator field is mounted on a pair of
poles, on one of which the demagnetizer field is
also mounted.

The Type DA-3A dynamotor armature has four
windings, the motor winding being controlled by
the shunt and series fields only. The three output
windings are acted upon by all the fields, this
being a major difference between the two dyna-
motors.

The regulator field keeps the output constant
by changing the intensity of the magnetic flux
acting on the output windings, this process being

aided by the demagnetizer field which is in series

with, and tends to oppose the action of, the shunt
field.

A drop in dynamotor input results in lower out-
put, thus increasing the pressure on the carbon
pile, which reduces its resistance. A larger cur-
rent then flows in the regulator field, increasing
the flux, and increasing the output voltages.

TR
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An increase in dynamotor input voltage causes a
reversal of this process.

The Type DA-3A dynamotor does not exhibit
the tendency toward instability which was inher-
ent in the earlier dynamotor, and there is no
difference in the adjustment procedure. for the
voltage regulator.

17. DYNAMOTOR UNIT PE-98-A

Dynamotor Unit PE-98-A is electrically and me-
chanically identical with Dynamotor Unit PE-94-
A (see Paragraph 16) except for the following:

A 14-volt primary-power source is used. A 14-
volt starter relay 320 is employed in place of the
28-volt relay 321. A 14-volt dynamotor 306 is used
in place of the 28-volt dynamotor 307. Resistor
317 is not employed. (The low-voltage output of
dynamotor 306 is 13.0 volts instead 14.5 volts,
and therefore the dropping resistor 317 is not
needed.)

18. RADIO CONTROL BOX BC-602-A

All electrical connections to Radio Control Box
BC-602-A are made through the 12-contact socket
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606 and the 5-contact socket 607. Socket 607 is
used only when a motor-driven variable-length
antenna is employed in the complete installation
of the equipment.

With the OFF pushbutton depressed (see Fig-
ure 6), contacts 611E are open and the dyna-
motor starting relay 321 is unenergized. When
any channel-selector pushbutton A, B, C or D is
pressed, the OFF pushbutton is automatically
released and the contacts 611E are closed, thus
starting the dynamotor unit and supplying power
to the transmitter, receiver and control circuits.
For example, if channel A pushbutton has been
pressed, closing contacts 611A, the channel-con-
trol motor 406 (see Figure 55) will be energized
through one pair of contacts of 611A, and the
motor will operate until channel A is selected. At
this time, the motor - positioning switech 427A
opens, de-energizing the motor. However, since
the contacts of 611A remain closed, voltage is
supplied to indicator lamp 601-1 and this lamp
will continue to glow until another channel-
selector pushbutton is pressed or the equipment
turned off. The other pair of contacts of switch
611A energizes the motor of the variable-length
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FUNCTIONING OF PARTS

antenna if one is connected to the control box
through plug socket 607. The remaining channel-
selector pushbuttons function in the same manner
(refer to Figure 55).

With T-R-REM. switch 612 in R position, volt-
age is applied to the coil of antenna relay 412 (in
the rack) and this relay is switched to the receive
position. Indicator lamp 601-5 is lighted. In T po-
sition, one pair of contacts of switch 612 are
opened, breaking the circuit to the coil of antenna
relay 412, causing the armature to fall away from
the coil and switching the equipment to transmit.
Simultaneously, lamp 601-5 goes out. In REM.
position, control of the antenna relay 412 is ef-
fected by means of a press-to-transmit button
(usually located on the throttle in the case of
U. S. installations of Radio Set SCR-522-A). When
pressed, this button energizes the coil of the
press - to - transmit relay 161 located in Radio
Transmitter BC-625-A. Operation of relay 161
opens a pair of contacts which breaks the circuit
to the coil of antenna relay 412, switching the
antenna and high-voltage supply to the transmit-
ter. Indicator lamp 601-5 goes out. The release of
the press-to-transmit (press-to-talk) button re-
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FUNCTIONING OF PARTS

ate. When the contacts of relay 411-2 close,
a potential of 13 volts is applied to ratchet
motor 406, causing it to rotate until posi-
tioning switch 42TA opens, at which time
the transmitter and receiver channel A
slides will be completely engaged. The open-

verses the process, restoring the equipment to
receive and lighting lamp 601-5.

19. CONTROL CIRCUITS AND SUMMARY

a. Frequency Changing Operation

SIDE PLATE MOUNTING HOLES

Figure 55 shows the position of all relays
and switches when Radio Set SCR-522-A is
operating normally as a receiver on chan-
nel “D”. It is assumed that each transmit-
ter and receiver channel has been pretuned
to one of the four desired frequencies. If
channel A pushbutton is pressed, the con-
tacts of switch 611D are opened mechan-
ically and contacts 611A are closed, per-
mitting a flow of current from the +13v
supply through the coils of relays 411-1
and 411-2, the contacts of motor-position-
ing switch 427A, switch 611A and the con-
tacts of relay 130 to ground (—13 volts).
Relays 411-1 and 411-2 immediately oper-

J

¥

—
=
-
/

ing of contacts 427A breaks the circuit
through relays 411-1 and 411-2, stopping
the motor instantly. Indicator lamp 601-1
is lighted by current flowing from the 413
volt supply through contacts 611A and re-
lay 130 contacts to ground. The operation
of relay 411-1 may be disregarded when
the T-R-REM. switech is in R position, since
relay 412 is already energized by current
flowing from the 413 volt supply, through
the T-R-REM. switch contacts, and one
pair of contactor relay 131 contacts to
ground. However, if channel shifting were
to start while transmission was going on
(antenna relay 412 de-energized), current

——— SIDE PLATE MOUNTING HOLES

CONTROL BOX MOUNTING HOLES

612

FIGURE 53 — RaADpI0 CoNTROL Box BC-602-A, LEFT INTERIOR VIEW
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would flow from the +13v supply through
the coil of relay 412 and through relay
411-1 to ground, thus transferring the an-
tenna relay 412 to the recetve position until
channel shifting was completed.

. Transmit, Receive and Remote Operation

When any channel selector pushbutton ex-
cept 611E is depressed, contacts 611E close,
energizing the dynamotor starting relay
321. Dynamotor Unit PE-94-A then fur-
nishes the radio set with all necessary op-
erating voltages, namely, 4+-13v d.c., —150v
d.c., and +300v d.c. With the T-R-REM.
switch in R position, the antenna relay 412
is operated by the current from the +13v
supply through its coil, contacts of the
T-R-REM. switch, and one pair of contacts
on relay 131 to ground. In its operated po-
sition, relay 412 connects the antenna to
Radio Receiver BC-624-A and connects
+300v to the r-f circuits of the receiver
(see Figure 55). Indicator lamp 601-5 is
lighted by the current flow from the 413v
source through the same combination of

FUNCTIONING OF PARTS

With the T-R-REM. switch in T position,
the return circuit through its contacts to
ground (through the contacts of relay 131)
is broken, extinguishing lamp 601-5 and de-
energizing the coil of antenna relay #12.
With the antenna relay in this condition,
the antenna is connected to the r-f output
terminal of Radio Transmitter BC-625-A,
and a potential of +300v is transferred to
the plate circuits of the transmitter oscil-
lator Tube VT-198-A and second harmonic
amplifier Tube VT-118.

Placing the T-R-REM. switch in REM.
position results in normal receiver opera-
tion (since the ground return for the coil
of relay 412 is then made through the con-
tacts of relays 161 and 131) unless the
press - to - transmit (throttle) switch is
pressed, resulting in operation of relay 161.
When the contacts of relay 161 open, the
ground return circuit of relay 412 is broken,
and the relay returns to the transmit posi-
tion. The ground return for lamp 601-5 is
also broken and the lamp goes out. Releas-
ing the press-to-transmit switch restores

tha a Minm y o
the equgipment to the receive condition.
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¢. Contactor Operation

Closing the contactor switch or connecting
together the wires of the junction box-
contactor cord energizes the coil of relay
131. Operation of this relay produces the
following results:

(1) The ground return for the coil of an-

tenna relay 412 is opened, thus placing
the transmitter in operation (or lock-
ing it in transmit, if it is already in
that condition).

(2) The grid of the speech-amplifier Tube

VT-199 is transferred from the micro-
phone input circuit to a source of audio
feedback voltage from the modulator

shao aAciigin 4ha duangmritdan 4+ Lo
buUb’D, baumug bllt: L AalIdSIILLEeI 1w pe

100% modulated by a steadv tone of
approximately 1000 cycles per second.
This tone is transmitted on the fre-
quency channel which happens to be in
use when the contactor switch is closed.

(3) The ground return for the coil of relay

130 is opened with the result that after
a delay of less than half a second (re-
lay 130 has a slow-release character-
istic). the ground return for the chan-

T. O. No. 08-10-105
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nel selector switches 611A, B, C and D
is opened, and the ground is transfer-
red directly to one contact of motor-
positioning switch 427D. Figure 55
shows channel D already selected and,
in this case, of course, the channel-
shifting mechanism would not operate.
However, if any other channel were in
use prior to closing the contactor
switch, the shifting mechanism would
be energized, relay 411-1 would trans-
fer the antenna relay 412 to 7eceive and
these conditions would be maintained
until channel D was selected, thus stop-
ping ratchet motor 406 and returning
relay 412 to the transmit condition.
Continuous tone transmission on chan-
nel D frequency would continue until
the contactor - switch contacts were
opened.

Since the transfer to channel D oc-
curs a fraction of a second after the
contactor switch is closed, there is a
momentary burst of tone - modulated
carrier on the channel which is in use
before the equipment switches to chan-
nel D
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20. RADIO SET TROUBLE LOCATION AND
REMEDY

NOTICE: The test milliameter reading obtained
on switch position 3 is an excellent indication of
the overall functioning of the transmitter. Dyna-
motor or antenna system defects which will cause
early failure of the transmitter will be reflected
by this reading. A record of this reading (for the
lowest frequency channel only) should be kept
for all installations and the reading should be
checked daily. Any deviation from normal will
then be apparent, and the defect responsible may
be determined and proper repairs effected before
any damage is done. To insure keeping the drain
on the plane battery to a minimum, the reading
should be taken following a two minute warm-up
period, and the total time consumed should be
limited to five minutes. Whenever it is necessary
to remove the radio set for servicing, the dyna-
motor should also be removed and checked.

Before removing any component from Radio
Set SCR-522-A installed in an aircraft, determine

the cause of failure and isolate the particular

viill SUiRVe  vail vilLlaiai

faulty circuit or component of the equipment.
Look for the simple causes of trouble first.

Innumerable defects can and may develop in a
complex piece of radio equipment. Remember that
time can always be saved by analyzing the cause
of trouble and by locating the defective sub-
assembly or component without first tearing all
the equipment out of the airplane. Do not be
embarrassed by removing a major unit from an
airplane only to discover that the failure was
caused by defective wiring or some other unit of
the installation.

A few moments of thought and study of the
complete schematic circuit diagram, together with
a mental tabulation of the various possible causes
of failure, may save hours of haphazard labor.
Once the identity of the defective unit has been
established beyond reasonable doubt, remove and
repair it or replace it with a good unit.

The following list of troubles and probable
causes will assist in locating and remedying some

of the more common faults in the radio set

ViaT 1AAVUE T LUV A URius a1k vk T i1&auiyv ST

Symptom

Probable Cause

1. Dynamotor does not run.

Open fuse or wiring in 28v input circuit. Defective
starting relay 321 or its associated control wiring.
Defective dynamotor 307.

2. Dynamotor runs but no trans-
mitter power output; either no
receiver output or a very raucous
noise in headset.

Improper seating or sticking of brushes at one or
more of the dynamotor output commutators. Faulty
interconnecting wiring. Remove shell from 6-contact
plug connected to dynamotor unit and check voltage
to ground at pins 1 (—150v), 2 (4300v), .and 4
(+13v). Water in Rack FT-244-A connector sockets
or in Case CS-80-A.
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20. RADIO SET TROUBLE LOCATION AND REMEDY (Continued)

Symptom

Probable Cause

. Receiver operates properly, but

no transmitter output on any
channel.

Transmitter not tuned properly. No crystal in sock-
et. Defective antenna relay 412. Locking relay 411-1
jammed in operated position. Defective T-R-REM.
switch in Radio Control Box BC-602-A. Ground on
pin 17, in 18-pin socket 417 on Rack FT-244-A, or

associated wiring connecting to that pin. Defective
transmitter.

. Transmitter operates properly,

but receiver dead or only dyna-
motor ripple audible in headset.

Receiver not tuned properly. No crystal in socket.
Receiver AUDIO or RELAY controls rotated fully
counterclockwise. Defective receiver. Defective wir-
ing in audio output circuit (pin 3 in 18-pin socket
417 on Rack FT-244-A). Defective microphone-head-
set jack or plug. Defective antenna relay 412 or
associated control wiring, including T -R - REM.
switch in Radio Control Box BC-602-A.

Audible howl in headset; also
modulation present on transmit-
ter carrier.

Water or dirt between terminals or contacts of micro-
phone-headset jack. Improper jack-box connections.

w

Naninmant will furm “an’” whan
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any channel pushbutton on Radio
Control Box BC-602-A is depress-
ed, but will not transfer from one
channel to another.

18-nin socket
A5-pin SCCKEU

417 on Rack FT-244-A, and sw1tch 611 in Radio
Control Box BC-602-A. Open wiring between same
pin 16 and slow release relay 130 in transmitter.
Open wiring to coil of slow release relay 130 in
transmitter, or defective contactor relay 131 in
transmitter. Jammed ratchet motor 406 or channel-
shifting mechanism in Rack FT-244-A (especially
true if all channel indicator lamps in Radio Control
Box BC-602-A are lighted). Defective relay 411-2 in
Rack FT-244-A or associated control wiring. Defec-
tive or improperly adjusted motor positioning switch
427 contacts.

Nafactiva \l!l"'. o hotw preen .v} 1‘:
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Impossible to select one particu-
lar channel (ratchet motor 406 in
Rack FT-244-A does not operate
when that channel pushbutton on
the control box is depressed) al-
though operation on remaining
channels is normal.

Defective switch 611 in Radio Control Box BC-602-A
or associated control wiring between control box and
Rack FT-244-A. Defective motor positioning switch
427 in Rack FT-244-A.

. Channel selecting mechanism in

Rack FT-244-A is operated when
any channel-selector pushbutton
on Radio Control Box BC-602-A
is depressed, but one or two chan-
nels are inoperative for both
transmitting and receiving.

Defective or misadjusted motor positioning switch
427 in Rack FT-244-A, causing overtravel of ratchet
motor and subsequent release of receiver and trans-
mitter channel-selecting slides. This may also be due
to sluggish relay 411-2. Improper location of ratchet
motor 406 in rack.

72
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20. RADIO SET TROUBLE LOCATION AND REMEDY (Continued)

Symptom Probable Cause
9. Transmitter and receiver both Defective antenna relay 412 in Rack FT-244-A. Open
apparently properly tuned, but transmission line. Defective connection between an-
communication is either very tenna Socket SO-153 and antenna mast. Water in
poor or impossible. antenna mast.

10. Receiver output will not squelch Coil of squelch relay 246 in receiver is open, or
properly when RELAY control in relay is out of adjustment. Contacts of same relay
receiver is rotated counterclock- may be dirty.
wise, or set is very noisy when vi-
brated after output is squelched.

11. Transmitter or receiver will not Tuning control locknuts not sufficiently tightened.
stay in tune. Defective coupling between tuning control and varia-

ble capacitor. Loose set screws fastening couplings
to tuning control shaft or variable capacitor shaft.
Broken mycalex or ceramic shaft in receiver gang
capacitor.

12. Equipment does not shift to chan- Switech on contactor unit not in proper position.
nel D and transmit steady tone Defective relay 131 in transmitter or dirty contacts
when Contactor Unit BC-608-A is on relay 130 in transmitter. Defective wiring be-
in operation. tween contactor unit and relay 131. No radio-

frequency power output from transmitter on chan-
nel D. No crystal in socket.

13. Equipment transmits when T-R- Dirty contacts on T-R-REM. switch. Dirty contacts
REM. switch in control box is on relay 161 in transmitter. Open coil of antenna
in R or REM. position although relay 412 in Rack FT-244-A. Open circuit in wiring
“press-to-talk” switch is not de- between any of the above components.
pressed.

14. Contact with tower impossible, Position of aircraft, on ground, is such that build-
noisy or garbled with airecraft ings, trees or parts of aircraft are between the two
on ground although transmitter antennae.
field strength is satisfactory, re-
ceiver sensitivity is normal and
dynamotor is not noisy.

15. Excessively high cockpit noise GAIN control on Radio Transmitter BC-625-A set at

level or audio distortion inter-
fering with intelligibility.

too high a level. Best initial setting of this control is
between one - third and one - half of the way back
from the maximum clockwise rotation position.
Pilots should be instructed to raise their voices above
conversational level when using their transmitter.

21. REMOVAL AND DISASSEMBLY OF

a. Removal of Transmitter Receiver and Rack

PARTS

NoTiCE:— Do not remove or disassemble any
part of Radio Set SCR-522-A unless this is abso-
lutely necessary for maintenance, repair or re-

from Case CS-80-A

Loosen the four Dzus fasteners, two located
on the top front and two on the top rear of
Case CS-80-A. Grasp the rack by its re-
cessed handles. Lift the rack (together

with the out of

Vuv Ui

transmitter and receiver)
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21b-21e

the case and set it down, control panels
uppermost, on a flat surface.

b. Removal of Transmitter from Rack

If the equipment is turned on and one of
the frequency - shifter slides is actuated
(i.e., one of the four channels has previ-
ously been selected) press the channel-
release pushbutton in Rack FT-244-A and
note that this results in release of the
frequency-shifter slide previously actuated.
Turn the equipment off by pressing the
OFF pushbutton on Radio Control Box BC-
602-A. It is now possible to remove the
transmitter or receiver from the rack with-
out damaging the frequency-shifter mech-

anism. If the rack is disconnected from a

power source it is possible to accomplish
the same result by carefully operating the
armature of the ratchet motor by hand.

NOTICE:—DAMAGE TO EQUIPMENT
WILL RESULT IF ALL CHANNEL
SLIDES ARE NOT RELEASED PRIOR
TO REMOVING THE TRANSMITTER
OR RECEIVER FROM RACK FT-244-A.

Loosen the Dzus fasteners pinning the
transmitter cover to the center cover. Lift
the transmitter cover slightly and slide it
away from the top of the transmitter. Re-
move the four red mounting screws fasten-
ing the transmitter to the rack (see Fig-
ure 3). Lift the transmitter side of the
rack slightly while pressing the top of the
transmitter down with the thumbs. The
transmitter will come free. Lift the rack,
together with the receiver, away from the
transmitter.

. Removal of Receiver from Rack

The receiver is removed from the rack by
removmg the four red- pdmwa receiver-
mounting screws and following the same
procedure as for the transmitter in Para-
graph 21b. Do not forget to release the
frequency-shifting mechanism dnd do not

let the rack drop.

. Removal and Replacement of Transmitter

1 94 "o
yacuum 1 ubes

Before attempting to remove any trans-
mitter vacuum tubes, become familiar with
the notes concerning these tubes in Para-
graph 21le.
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Remove the transmitter from the rack
(see Paragraph 21b).

Loosen the four Dzus fasteners from the
end plate located on the right side of the
transmitter chassis (see Figure 35). Re-
move the plate. Install the tubes (1 VT-
118, 1 VT-198-A and 1 VT-134) belonging
in the compartment made accessible by the

removal of the end plate. Connect the two
nlnfp clamng {lnnnfnd on the tank-circuit

leads) to the plate terminals on top of
power - amplifier Tube VT-118. DO NOT
CROSS THE TANK CIRCUIT LEADS.

NOTE:— When replacing the end plate,
make certain that the Mycalex clamp on its
inside surface holds Tube VT-118 firmly in
its socket.

Place the transmitter on one of its sides.
Loosen the knurled thumbscrew on tube
clamp 163 for the second harmonic-ampli-
fier Tube VT-118 in the bottom of the
transmitter, and turn the clamp aside to
make the tube socket accessible (see Fig-
ure 34). After inserting the tube in its
socket, the clamp may be placed over the
tube and the thumbscrew tightened. Care
must be taken not to break the plate ter-
minals. Connect the two output - circuit
plate clamps to the plate terminals on top

AN NADHNQQ MIT NYm
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PUT CIRCUIT LEADS.

Insert the remaining tubes into théir
respective sockets.

Notes on Transmitter Vacuum Tubes

Study the tube-heater circuits (see Figure
56) to UECOi‘ﬂe lalllllldl wu,u the series-
parallel arrangement used. This is impor-
tant to prevent the needless replacement
of a tube for not “lighting” when the
cause really exists in the other tube in the
same series circuit. A mistake often made
when servicing is to neglect to replace the
r-f diode Tube VT-199 in its socket and, as
a consequence, oscillator Tube VT-198-A
does not light and the crystal seems “dead”.
No other pairs of transmitter tubes are
interdependent in this manner. A puz:
zling difficulty sometimes encountered, es-
pecially in the case of Tube VT-118, is that
the tube filament seems satisfactory when
checked on a continuity meter and lights
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(perhaps dimly) in the transmitter, but
the tube does not operate. This is known
«s an “air leaker” tube. The envelope is
filled with air at normal pressure due to a
crack or seal leak, and the filament still
glows without burning out. These tubes can
usually be recognized by the white oxidi-
zation of the getter stain flash inside the
tube except, of course, in the case of metal
tubes which become very hot because of
the filament temperature alone.

Sometimes an “air leaker” Tube VT-118
is a slow leaker and goes through an ioni-
zation period in which an arc strikes inside
the tube. The great heat of this arc often
melts the plate and grids. Tubes destroyed
in this manner sometimes burn out the
associated r-f choke and the modulation
transformer.

Occasionally, the metal tubes contain
foreign matter which may be “weld flash”
loosened under prolonged vibration. This
causes interelectrode short circuits which
are sometimes difficult to find because of
their temporary nature.

Special care should be exercised in han-
dling Tube VT-118 because of its fragile

(1) Insert or remove tubes from sockets
by pushing straight down or by pulling
directly upward. A vigorous rocking
motion is definitely harmful. There is
sufficient vertical clearance on the cer-
amic base for the pins, and tolerances
of the pin diameters are carefully con-
trolled.

(2) The final fraction of an inch of push
is apt to cause trouble since the length
of the glass seal around the pins may
vary somewhat from pin to pin. The
longest glass seal limits the depth to

which the tube may be inserted into
the qnn]{nf therefore the tube will

SLCALCY ATITIVL VAT vvaua

“rock” around the end of the longest
seal if pushed any further.

(3) Instances have been noted where a
socket contact has been rotated or dis-
torted resulting in a cracked tube when
attempt was made to use the socket.
Investigate all cases where the tube
fits unusually hard because cracks may
form later from prolonged pressure
strains.

When observing tubes under operation,

structure. do not confuse the fluorescent glow of the
\ 4 —— 9 Sans
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FIGURE 56 — TRANSMITTER TUBE HEATER CIRCUITS, SIMPLIFIED SCHEMATIC DIAGRAM
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glass and getter stain with the gas ioniza-
tion glow in and around the elements
which is characteristic of a “soft” or gassy
tube. Gassy tubes are defective and should
be replaced.

. Removal and Replacement of Receiver

Vacuum Tubes

Remove the tranmitter-receiver assembly
from Case CS-80-A (see Paragraph 21a).

Remove the receiver from the rack (see
Paragraph 21¢). Make certain that all tube-
securing clamps are properly adjusted af-
ter the tubes have been inserted into their
respective sockets. Tubes VT-202 and VT-
203 will exhibit white oxides if there is an
air leak due to a crack in the tube base.
A tube showing signs of oxidation should
be replaced immediately, otherwise any
tube connected in series with it will glow
very brightly and burn out.

. Removal of R-F and Oscillator Assembly

from Receiver
(1) General

The r-f and oscillator assembly of Ra-
dio Receiver BC-624-A consists of an
r-f section and an oscillator section,
this being clearly shown in the wiring
diagram, Figure 47. The r-f and oscil-
lator assembly may be removed as a
compléte unit, or the oscillator section
may be removed separately. Removal
of the r-f and oscillator assembly as a
complete unit will be treated first.

(2) Removal of R-F and Oscillator
Assembly

(a) Remove the receiver from the
transmitter - receiver assembly (see
Paragraphs 21a and c).

(b) Unsolder the black, white-blue,
red, and brown leads from the oscil-
lator section terminal board (see Fig-
ures 41 and 46).

(¢) Unsolder the black-white-green,
red-white, 2 red leads, and 2 brown
leads from the r-f section terminal
board (see Figures 41 and 46).

(d) Unsolder the blue lead from
terminal No. 2 of the first i-f trans-
former 291 (see Figure 46).
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(e) Unsolder the grounding lug (see
Figure 41).

(f) Remove the r-f oscillator ground-
ing strap (see Figure 41). This strap
provides a good ground and ties both
the r-f and oscillator sections to a
shield in the receiver. The r-f and
oscillator section cannot be removed
unless this ground strap is complete-
ly free of the shield.

(g) Loosen the receiver tuning-con-
trol locknuts (see Figure 36) and set
both receiver tuning controls at the
alignment mark (high frequency)
above the 156-mc division on the cal-
ibration plate.

() After softening the glyptal with
glyptal thinner, acetone, or heat, in-
sert a set-screw wrench into the holes
provided in the rear of the receiver
(see Figure 37) and loosen one set
serew in each of the two variable ca-
pacitor couplings. Set-screw wrench-
es are provided in the special tool set
(part of Test Equipment IE-19-A or
IE-12-A).

(i) Set both receiver tuning controls
at the alignment mark (low frequen-
cy) below the 100-mc division on the
calibration plate and repeat the pro-
cedure of (h) above.

(J) Remove the two mounting screws
(one near the channel D crystal-
identification plate and one next to
the “286” stencil mark) of the crys-
tal-selector switch 286 and draw the
switch away from the frequency-
shifter mechanism thus disengaging
the switch arms from the shifter
slides. WARNING:— Do not remove
the nuts on top of switch 286 (see
Figure 36), as this may cause the
switch to come apart.

(k) Remove the four frequency-
shifter mounting screws (see Figure
36) and remove the frequency-
shifter mechanism.

(1) Remove the six screws (three on
the right and three on the left side
of the r-f and oscillator assembly)
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which secure the assembly to the re-
ceiver chassis. The three screws on
the right side of the assembly are
shown in Figure 38. WARNING:—Do
not allow the r-f and oscillator to
drop or to strike against any other
component of the receiver.

(m) Lift the r-f and oscillator as-
sembly out of the receiver.

(3) Remowval of Oscillator Section Only

If it is desired to remove the oscillator
section of the r-f and oscillator as-
sembly :

(a) Follow the procedure of Para-

graphs 21g(2) (a), (b), (f), (g), (h)
and (i), with this exception: loosen

anly tha gerow 1 th I
Oy tne SCrews In ine couping for

the variable capacitor 217A and B.

(b) Remove the oscillator - section
mounting screw and the two mount-
ing nuts (see Figure 37). Do not al-

COVER MOUNTING SCREWS

QUTPUT

FILTER
MOUNTING

SCREWS

RELAY — )
(320 OR 321)

MOUNTING N
SCREWS ——~ q
e o
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low the oscillator section to drop.
Pull the oscillator section away from
the tuning control and lift it out of
the receiver.

(4) Re-installing R-F and Oscillator

Assembly

To re-install the r-f and oscillator as-
sembly, reverse the removal prezedure.
Make certain that the crystal-switch
arms engage the pins of the frequency-
shifter slides.

Set the receiver tuning controls at
the dial mark below the 100-mc divi-
sion. With the receiver tuning controls
in this position, the rotors of the r-f
and oscillator capacitors 216A, B and
C, and 217A and B, respectively, should
be fully meshed with their respective
stators. If this is not the case, loosen
the locknuts and turn the tuning con-
trols to the alignment mark (high fre-
quency) above the 156-mec calibration

‘v

INPUT/

FILTER

MOUNTING MOUNTING
SCREWS SCREWS

)NPUT HLTE)\‘. ALN 0

'%\“_, 3'22
SHOGKMOUNT
352-1

GROUND STRAPS

FIGURE 57 — DYNAMOTOR UNIT PE-94-A oR PE-98-A, FRONT OBLIQUE VIEW
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division. Insert a set-screw wrench into
the holes provided in the rear of the
receiver chassis (see Figure 37) and
loosen one set screw in each capacitor
coupling shaft. Set-screw wrenches are
provided in the special tool set (part
of Test Equipment IE-19-A or IE-
12-A).

Now turn the tuning controls to the
alignment mark (low-frequency) be-
low the 100-mc calibration division.
Loosen the other set screw in each
capacitor coupling shaft. With the tun-
ing controls accurately set on the low-
frequency alignment mark, completely
mesh the capacitor plates and tighten
one set screw in each coupling shaft
after applying glyptal to the set-screw
threads.

Turn the tuning controls to the high-
frequency end of the band, apply glyp-
tal to and tighten the remaining sct
screws.

h. Removal of Ratchet Motor from Rack

Do not tamper with the ratchet motor un-
loovoe nhanliitola: mosnseamin: Mhao m.dliaiodas anada
oo (l/ll-\U(/bbl/UL!/ netesswl’ yy, 1 1e u/(l.[u/bbllbblbbh
are delicate and will cost time and trouble
if upset.

(1) Remove the transmitter and receiver
from the rack (see Paragraphs 2la,
b and c¢), and allow the frequency
shifter-mechanism to remain released.

(2) Remove the small screw (next to the
positioning spring) which connects the
ratchet motor to the L-shaped bracket
on top of the actuating slides.

(3) Remove the four motor - mounting
screws on the bottom of the rack. The
motor is now loose. To completely sepa-
rate the motor from the rack, unsolder
all wires attached to the motor.

(4) In replacing the motor in the rack, con-
sult Paragraph 25¢ and the wiring
diagram, Figure 49.

. Disassembly of Dynamotor Unit

(1) Remoual of Dynamotor Unit Cover

Remove the eighteen cover screws (see
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Figures 5 and 57) and remove the
cover.

(2) Removal of Front Panel

Disconnect all interconnecting leads
from the front panel. Remove the two
screws nearest the bottom and remove
four screws, two on each end of this
panel. Draw the front panel away from
the dynamotor unit. The input filter,
the output filter, the starting relay
and capacitor 303A and B are mounted
on the front panel (see Figure 59).
Dynamotor units which are provided
with capacitor 303A and B are stencil-
ed INPUT FILTER ADDED below the
two-contact socket.

(3) Remorval of Starting Relay

The starting relay may be removed
without first removing the front panel.
Remove the interconnecting leads. Re-
move the two large binderhead screws
(shown in Figure 57) which secure the
relay to the front panel.

(4) Removal of Input Filter

(a) The input filter may be removed
without first removing the front
panel. Remove the interconnecting
leads and remove the four binder-
head screws which secure the input’
filter to the front panel (see Figure
57).

(b) To disassemble the input filter,
remove the eight small binderhead
cover screws and remove the cover.
AVY 4V o d . £ Al . LIV e
All tne CoImponerils 0oi vne iler are
now accessible.

(5) Remorval of Output Filter

(a) Remove the front panel as in (2)
above. Remove the four binderhead
screws (see Figure 57) which secure
the output filter to the front panel.

(b) To disassemble the output filter,
remove the four cover-mounting
screws and remove the cover. This
makes the components of the output
filter accessible.
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Removal of Dynamotor

Disconnect the dynamotor intercon-
necting leads (see Figures 58 and 60).
Loosen the captive screw which con-
nects together the ends of the dyna-
motor retaining strap. Carefully pull
the dynamotor out of its compartment.

Disassembly of Dynamotor

dust cover. Remove all
brushes and leads to brush holders.
Remove the four fillisterhead screws
which secure the input end bracket to
the dynamotor frame. Remove the in-
put end bracket (together with the
armature). Repeat for the output end
bracket.

Remove the

Remove the fan from the armature
and draw the armature out of the in-
put end bracket.

LV BRUSH HOLDER

AND BRUSHES
1

OUTPUT END BRACKET

BRUSH
HOLDER
MOUNTING
SLOTS

344

351

I

346

MV BRUSH HOLDER

AND BRUSHES

FRAME AND FIELDS

341

ARMATURE AND BEARINGS

OUTPUT BRUSH GROUNDING CABLE
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(8) Replacement of Bearings

(9)

The dynamotor bearings are sealed
and cannot be lubricated. If bearings
have to be replaced, remove the old
ones carefully to prevent damage to
the armature shaft. Press new bearings
on the shaft. CAUTION :—When press-
ing bearings on the shaft, apply an
even pressure on the inner race only,
as pressure on the outer race will
damage the bearing.

Replacement of Brush Holder Rings

Remove armature [see Paragraph 21i
(7)]. Remove the output brush ground
cable. Remove the two hexhead screws
mounting the brush holder ring to the
end bracket and remove the ring. When
remounting the brush holder ring, posi-
tion it so that the secrews are in the
center of the slots.

INPUT BRUSH 343

BRUSH RETAINING SCREW

BRUSH
RETAINING
SPRING

INPUT BRUSH HOLDER
AND BRUSHES

OUTPUT

BRUSH
HOLDER
MOUNTING
SLOTS

351

347

HV BRUSH HOLDER
AND BRUSHES

FIGURE 60 — DYNAMOTOR, DISASSEMBLED
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(10)

(11)

(12)

3s2-2

353-2

SHOCKMOUNTS

352-3

353-3
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Replacement of Brushes

Brushes may be replaced without first
disassembling the dynamotor. Remove
the screw fastening the flexible lead
to the brush holder, move the brush
spring away from the brush, remove
the old brush and replace with a new
one. Do not forget to refasten the
flexible lead to the brush screw after
replacing the brush.

Replacement of Fields

Remove the six large flathead screws
which secure the pole pieces to the
dynamotor frame. The fields are fast-
ened to the frame by means of these
pole pieces.

Removal of Voltage-Regulator Cover

To remove the voltage-regulator cover,
first remove the two wires from the

LOCKING SCREWS—

REGULATOR
MOUNTING SCREWS

323

GROUND STRAPS

SW+ and SW— terminals of the out-
put filter. Loosen the three captive
screws from the regulator cover and
remove the cover. The front panel does
not necessarily have to be removed.

(13) Removal of Voltage Regulator

Remove the front panel [see (2)
above]. Remove the three flathead
regulator-mounting screws on the bot-
tom of the dynamotor unit (see Figure
61) and disconnect all wires going to
the voltage regulator and remove the
regulator.

(14) Maintenance of Dynamotor Unit
PE-94-AM
Dynamotor Unit PE-94-AM is provided
with one yellow dynamotor lead instead
of two. The dynamotor must be re-
moved before replacing brushes or lu-
bricating bearings.

— REGULATOR AIR-GAP ADJ. SCREW

GROUND STRAFP
322

352-1

353-1

35274

353-49

FIGURE 61 — DyNaMoTOR UNIT PE-94-A or PE-98-A, BoTrTOM VIEW
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Brushes are stamped 4+ and —. The (2) Remove the assembly comprising the

stamped side of the brush must face
the stamp on the end brackets.

The fan assembly is secured to the
armature shaft by means of two Bristo
set screws. The fan assembly and bear-
ing shield must be removed to make
one bearing accessible for lubrication,
and the other bearing must have its
shield removed. Clean and relubricate
bearings moderately with Andok C
grease approximately every 6 months
or after 1000 hours of service.

Refer to Figures 75 and 76 for views
of dynamotor unit.

22. RECEIVER MAINTENANCE

a. Receiver I-F Amplifier Transformer
Alignment

(1) DO NOT attempt i-f alignment before

checking tubes and making certain that
the receiver sensitivity on all channels,
with all channels properly tuned, is
worse than the values given in Para-
graph 29¢(2). If a Ferris 18C signal
generator is not available for perform-
ance tests, compare the sensitivity of
the receiver under test with a receiver
known to be in good condition by using
Signal Generator I1-96-A or I-130-A.
Note whether or not the minimum
attenuator setting for audible receiver
output is considerably higher for the
receiver under test than for the good
receiver. Proceed only if this test in-
dicates that i-f alignment is necessary.

Any signal generator capable of pro-
ducing an output of approximately one
volt at a frequency of exactly 12 mc,
and having a terminated transmission
line output, is suitable for use in re-
ceiver i-f alignment. Modulate the r-f
voltage approximately 30% at 400 to
1000 cycles. These instructions are
written on the assumption that Signal
Generator 1-96-A (part of Test Equip-
ment IE-12-A) is employed, but if an-
other type of generator is being used,
simply make adjustments which are
equivalent to those specified here for
Signal Generator 1-96-A.
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transmitter, receiver and rack from
Case CS-80-A (see Paragraph 2la).

(3) With Signal Generator 1-96-A set up

within 5 feet of the Radio Receiver BC-
624-A to be tuned, plug one end of
the signal-generator d-¢ meter cord
into the receiver test-milliammeter
socket 288 located on the receiver con-
trol panel (see Figure 3) and plug the
other end into the D.C. METER socket
located on the signal-generator meter
panel. Plug the i-f test cord into the
signal-generator LF. OUTPUT socket
marked HIGH. Connect the OUTPUT
terminal of the i-f test cord to the
mixer tube grid lead located on the
right side of the receiver and connect
the GND terminal to the variable capa-
citor frame as shown in Figure 38.
These leads must be kept as short as
possible and in no case should they
exceed a length of 114 inches, other-
wise the i-f amplifier may feed back
and oscillate or be difficult to tune
properly. Do not aliow the output iead
to touch the plate terminal, No. 7, of
the mixer socket, as this may burn out
the resistor in the cable terminal box.

(4) Connect an output-power meter or an

a-c voltmeter (if available) across ter-
minals No. 1 and 3 of socket 802 or
terminals No. 1 and 4 of socket 804
of Junction Box JB-29-A. A pair of
high-impedance headphones also should
be connected across the same termi-
nals to give the operator an aural in-
dication. The load presented by the
output-power meter or the a-c volt-
meter should be adjusted to 4000 ohms
if the yellow wire going to the receiver
audio-output transformer 296 is con-
nected to terminal No. 7, or 300 ohms
if this wire is connected to terminal
No. 6. This arrangement provides a

.
nA3 43
more satisfactory tuning indication

than can be obtained by using the sig-
nal - generator D.C. METER. If no
output meter is available, the signal-
generator D.C. METER may be used
as a tuning indicator or the transform-
ers may be adjusted, as outlined be-
low, for peak output in the headphones

83
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with the signal-generator attenuator
adjusted for comfortable headphone
volume, and readjusted, if necessary,
as alignment progresses, to maintain
that volume.

(6) If a 110v-115v, 50-60 cycle power-

supply source is available, plug the a-c
line cord into the power source and into
the a-c socket on the upper right side
of the A.C. POWER SUPPLY panel of
Signal Generator 1-96-A. Throw the
signal-generator A.C. ON-OFF switch
to ON, the D.C. ON-OFF switch to
OFF, the A.C.-D.C. switch to A.C., and
the LF.-R.F. switch to L.F.

If no external a-c power source is
available, throw the A.C. ON-OFF
switch to OFF, the D.C. ON-OFF
switch to ON, the A.C.-D.C. switch
to D.C., and the I.LF.-R.F. switch to I.F.

(6) It is not necessary to use receiver crys-

tals for i-f alignment. With the trans-
mitter, receiver and rack set up for

.operation by means of Radio Control

Box BC-602-A (see Figure 27), press
any channel-selector pushbutton A, B,
C or D on the radio control box. Place
the control box T-R-REM. switch in R
(center) position. Allow about one min-
ute for the receiver vacuum tubes to
warm up. Set the receiver AUDIO and
RELAY controls in their maximum
clockwise rotation positions.

(7) If an output meter or a-c voltmeter is

84

used, the signal-generator ATTENU-
ATOR should be adjusted to the posi-
tion which results in an audio output
of approximately 50 milliwatts (or 15
volts rms across 4000-ohm load, or 4
volts rms across 300-ohm load). If us-
ing another type of generator, set the
output frequency at exactly 12 me and
adjust the attenuator for an output-
meter reading of 50 milliwatts, just as
for Signal Generator [-96-A. As tuning
progresses, it may be necessary con-
tinually to readjust the ATTENUA-
cord to the LOW output socket to re-
tain a receiver audio output of ap-
proximately 50 milliwatts. In some
cases, it may be necessary to readjust
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the receiver AUDIO control if con-
siderably more than 50 milliwatts out-
put is obtained with the ATTENU-
ATOR set at MINimum.

If the signal-generator D.C. METER
is used as a tuning indicator, place
the meter switch in TRANS-REC.
TUNING position and initially set the
ATTENUATOR at the point which re-
sults in a slight dip in the meter read-
ing. As tuning progresses, reduce the
signal-generator output by means of
the ATTENUATOR to retain a meter
reading of approximately the same
value as that initially obtained, trans-
ferring the i-f test cord to the LOW
output socket, if necessary.

(8) Using the alignment tool or a small

screwdriver, adjust the iron core tun-
ing screws on top of transformer 294
(see Figure 37) for maximum audio
output (or minimum D.C. METER
reading). Repeat for transformers 293,
292 and 291, in that order, reducing
the signal-generator output, if neces-
sary, as explained in Paragraph 22a (7).

(9) Repeat the procedure given in Para-

graph 22a(8) to see if any further
improvement in i-f alignment is pos-
sible.

(10) Press the OFF button of Radio Control

Box BC-602-A, remove the leads from
the mixer tube and the variable-capa-
citor frame and repilace the rack, re-
ceiver and transmitter in Case CS-80-A.

However, if no output-power meter
is available and if the i-f stages were
out of adjustment to such an extent
that it was impossible to obtain a D.C.
METER indication, try the following
method:

(11) Remove the transmitter from the rack

(see Paragraph 21b). CAUTION: —
TO PREVENT DAMAGE TO EQUIP-
MENT, RELEASE FREQUENCY -
SHIFTER MECHANISM BEFORE
ATTEMPTING TO REMOVE TRANS-
MITTER OR RECEIVER FROM
RACK. REFER TO PARAGRAPH

21b.
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(12) Using a short length of wire, ground (18) With the OUTPUT terminal of the i-f

terminal 4 of socket 418-1 (see Figure
4) to the rack chassis to permit chan-
nel selection by means of the radio
control box. Insert a wedge between
the armature and the back-stop of the
locking relay 411-1 located on the left
side of the rack (see Figure 4), thus
blocking it in its energized position.
This must be done to keep antenna
relay 412 in the energized position
so that plate and screen voltage is
applied to the receiver r-f and i-f cir-
cuits.

(13) Plug the i-f test cord into the signal-

test cord connected to the grid of the
mixer tube and the GND terminal con-
nected to the variable capacitor frame,
readjust all the iron core tuning screws
to see if better i-f alignment can be
obtained.

(19) Press the OFF pushbutton of Radio

Control Box BC-602-A, remove the
leads from the mixer tube and the
variable-capacitor frame and check
the alignment of the r-f and oscillator
assembly by following the instructions
contained in the following paragraphs.

gene!'ator 1.F. OUTPUT socket marked b. Receiver R-F and Oscillator Alignment

HIGH and connect the QUTPUT termi-

AAANTAA dhaala VAV21aaTV v wvalTU s U aad U a

nal of the i-f test cord to the grid of
the third i-f Tube VT-209 (see Figure
40), exercising the same precautions
as in Paragraph 22a(3). Connect the
i-f test cord GND terminal to the near-
est point on the receiver chassis.

(14) With the control-box T-R-REM. switch
set at R (center position), press any
channel - selector pushbutton. Allow
about one minute for the receiver vac-
uum tubes to warm up. Set the re-
ceiver AUDIO and RELAY controls
in their maximum clockwise rotation
positions.

(16) Place the signal-generator meter switch
in TRANS.-REC. TUNING position
and initially set the ATTENUATOR
at the point which results in a slight
dip in the D.C. METER reading. As
tuning progresses, reduce the signal-
generator output by means of the AT-
TENUATOR, as explained in Para-
graph 22a(7).

(16) Using the alignment tool or a small
screwdriver, adjust the iron core tun-
ing screws of transformer 294 (see
Figure 37) for minimum D.C. METER
reading.

(17) Connect the OUTPUT terminal of the
i-f test cord to the grid of the second
i-f, first i-f and mixer tubes respective-
ly (see Figure 40) and adjust the iron
core tuning screws of transformers 293,
292 and 291 respectively (Figure 37)
for minimum D.C. METER reading.
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(1) DO NOT ATTEMPT r-f and oscillator

alignment until it has first been de-
termined that the i-f transformers are
properly aligned or that the receiver
has been badly handled or tampered
with.

(2) The equipment necessary for r-f and

oscillator alignment includes the fol-
lowing:

(a) A signal generator capable of
producing an r-f output of approxi-
mately 0.01 volt modulated approxi-
mately 30% at 400 to 1000 cycles,
having a frequency range between
100 and 166 me, with a suitable at-
tenuator capable of reducing the out-
put voltage to 20 microvolts or less.

(b) An output meter or a-c volt-
meter across a suitable load resistor.
The load presented by either type of
instrument should be adjusted for
4000 ohms if the yellow wire is con-
nected to terminal 7 of the receiver
audio-output transformer 296, or 300
ohms if the yellow wire is connected
to terminal No. 6. This output-meter
load should be connected across ter-
minals 1 and 3 of socket 802 or termi-
nals 1 and 4 of socket 804 of Junc-
tion Box JB-29-A.

(¢) A pair of high-impedance head-
phones connected across the same

junction box terminals to give the
operator an aural indication.

(d) A non-metallic trimmer-adjust-
ing screwdriver.
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(e) A non-inductive (carbon) re-
sistor of between 25 and 50 ohms
resistance to be used as a dummy
antenna.

(3) Connect the signal generator to one
end of Cord CD-477 with the dummy

SERVICING AND REPAIR

tuning indicator, connect the d-c meter
cord to receiver socket 288 (see Figure
3) and to the signal-generator D.C.
METER socket. If using an output-
power meter or an a-c voltmeter, refer
to Paragraph 22b(2).

antenna resistor connected between (9) P]ace an 8666.666'kc Crystal ln the Sig’

the center terminal of Plug PL-P173
and the output terminal of the signal
generator. This dummy-antenna re-

nal - generator CRYSTAL socket. If
no crystal is available, refer to Para-
graph 22b(12).

sistor is not required if Signal Genera- (10) If an a-c power-supply source is to be

tor 1-96-A or I-130-A is being used.
Connect the ground terminal of the sig-
nal generator to the outside shell of
Plug PL-P173 and keep all leads to an
absolute minimum length.

(4) The instructions are written on the
assumption that Signal Generator I-
96-A is being used, but these instruc-
tions will apply equally well if another
type of generator is employed, provid-
ing that equivalent operations are per-
formed on this generator.

(5) If the transmitter has not been re-
moved from the rack, remove it (see
Paragraphs 21a and b).

(6) Loosen the receiver tuning - control
locknuts, set both receiver tuning con-
trols at the dial marks below the 100-
mc calibration division and see if the
two variable gang capacitors are fully
meshed. If not, set the r-f and oscil-
lator tuning controls on calibration, as
described in Paragraph 21g(4).

(7) Using a short length of wire, ground
terminal 4 of socket 418-1 (see Figure
4) to the rack frame to permit channel
selection with the transmitter removed.
Insert a wedge between the armature
and the backstop of locking relay 411-1
located on the left side of the rack
(see Figure 4), thus blocking it in its
energized position. This is done to
energize relay 412, thus connecting
Cord CD-477 to the receiver and ap-
plying high voltage to the receiver
when the equipment is turned on.

(8) Connect Cord CD-477 to the signal-
generator R.F. OUTPUT socket and to
the rack Socket SO-153. If using the
signal-generator D.C. METER as a
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used, plug the a-¢ line cord into the
source and into the signal-generator
socket located in the upper right cor-
ner of the A.C. POWER SUPPLY
panel. Throw the A.C. ON-OFF switch
to ON, the D.C. ON-OFF switch to
OFF, the A.C.-D.C. switch to A.C., and
the I.LF.-R.F. switch to R.F. If the sig-
nal - generator batteries are to be used,
throw the A.C. ON-OFF switch to OFF,
the D.C. ON-OFF switch to ON, the
A.C.-D.C. switch to D.C., and the LF.-
R.F. switch to R.F. Allow about one
minute for the signal-generator vac-
uum tubes to warm up.

(11) R-F and Oscillator Alignment, Using

Crystals in Signal Generator

(a) Set the signal-generator M.O.-
CRYSTAL switch at CRYSTAL and
place the meter switch in CRYSTAL
RESONANCE position.

(b) Place the OUTPUT STEPS con-
trol on step “5” and set the OUTPUT
CONTROL on MAXimum. Place the
CRYSTAL TUNING control on 156.
A small dip should be observed in

the D.C. METER. Adjust the MEG-
ACVCOT. RS dial eontral for an addi_

AANU A JRLIRD UAGi LULILI VUL AU

tional dip at a dial setting of approx-
imately 156.

(c) Install an 8000.00-kc crystal in
receiver crystal socket D. Set the re-
ceiver AUDIO and RELAY controls
in their maximum clockwise rotation
positions.

(d) With the receiver tuning-control
locknuts loosened, press channel D
pushbutton on Radio Control Box BC-
602-A, place the T-R-REM. switch in
R position and allow the receiver
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vacuum tubes to warm up for several
minutes.

(e) Set the r-f and oscillator tuning
controls at exactly 156 mec. If the
signal - generator D.C. METER is
used as a tuning indicator, place the
meter switch in TRANS.-REC. TUN-
ING position and initially set the
OUTPUT STEPS control and the
OUTPUT CONTROL at the point
which results in a slight dip in the
meter reading. As alignment pro-
gresses, reduce the signal-generator
output by adjusting these controls,
and retain a meter reading of ap-
proximately the same value as that
initially obtained.

(f) If an output - power meter or
a-c voltmeter is used, set the OUT-
PUT STEPS control and the OUT-
PUT CONTROL at the point result-
ing in an audio output of approxi-
mately 50 milliwatts (or 15 voltis
rms across a 4000-ohm load, or 4
volts rms across a 300-ohm load).

(9) It may be necessary to turn the
oscillator plate-coil tuning screw for
channel D counterclockwise (see Fig-
ure 3) until three to five threads
protrude from the coil-mounting in-
sert, thus obtaining the necessary
inductance to permit the oscillator
to start which is indicated by a sud-
den increase in the output - power
meter reading or by a sudden dip in
the D.C. METER reading. Turn the
screw clockwise until the oscillator
stops and then rotate it counter-
clockwise three - quarters of a turn
past the point at which it again
starts. If an appreciable reduction of
output (or increase in D.C. METER
reading) results, continue turning
the screw counterclockwise until the
output is increased as much as pos-
sible.

(h) Using a non-metallic screwdriv-
er, adjust the screws for trimmer
capacitors 218-5, 218-4, 218-3, 218-2
and 218-1 (see Figures 39 and 41),
in the order in which they are listed,
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for maximum indication of audio
output (minimum D.C. METER
reading), reducing the signal-gener-
ator output as necessary to keep the
receiver output at approximately 50
milliwatts. If the signal - generator
OUTPUT STEPS control and OUT-
PUT CONTROL are both in the min-
imum output position and the receiv-
er output is still in excess of 50
milliwatts, reduce the receiver audio
output by means of the AUDIO con-
trol (see Figure 3).

(i) Insert a 5555.555-ke crystal in
the signal - generator CRYSTAL
socket, set the receiver tuning con-
trols exactly at 100 me, tune the
signal generator to resonance with
the receiver and otherwise follow the
same procedure outlined in Para-
graphs 22b(11) (e), (f), and (g).

(i) Using a non-metallic screwdriv-
er, adjust the inductance of the five
r-f coils in the following order (see
Figures 39 and 40): 226, 225, 224,
223 and 222. Adjust the coils for
maximum audio output (or minimum
D.C. METER reading), reducing the
signal - generator output, as neces-
sary, to keep the audio output at ap-
proximately 50 milliwatts. Adjust
the inductance of the coils by slight-
ly spreading or compressing the
turns. In the case of the harmonic-
amplifier plate coil 225, vary the
spacing between the parallel wire
portion of the coil. Do not alter the
spacing between any two coils unless
a coil has obviously been displaced
from its proper position. Compare
the coil spacing of the receiver under
test with a receiver known to be in
good operating condition.

(k) Repeat the procedure of Para-
graphs 22b(11) (e) to (j), inclusive,
until it is no longer possible to ob-
tain an increase in audio output by
further adjustment of any trimmer
or coil.

(1) Press release pushbutton 426
(see Figure 4), turn the equipment

87
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off by pressing the control-box OFF
pushbutton, reassemble the trans-
mitter to the rack, remove the ground
from terminal 4 of socket 418-1 and
remove the wedge from armature of
relay 411-1. Re-install the complete
assembly in Case CS-80-A.

(12) R-F and Oscillator Alignment, Using

Signal Generator Master Oscillator

cept that no signal-generator

..... +ha CDUVAMA T fom
lb UDUU, e \Jl\ 10180 TYY\JING Cul
7

trol is not touched, the M.O.-CRY
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TAL switch is set at M.O. and the
signal generator is tuned by means of
the MEGACYCLES dial control only.
Occasionally check the MEGACYCLES
dial control to make certain that the
signal generator is accurately tuned to
resonance with Radio Receiver BC-
624-A. Since the receiver is crystal
controlled, greater accuracy is obtain-
ed by tuning the signal generator to
resonance with the receiver than by

fallawuwring tha narmal neacadiiva af ant
IONOWINgE tnieé norma: proceaqaure o1 set-

ting the signal generator exactly at the
desired frequency and tuning the re-
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generator.
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Symptom

Probable Cause

1. Set dead and no microphone side-
tone audible in phones.

Defective Tube VT-169 or VT-135. Defective resistor,
capacitor, transformer or wiring associated with
these tubes. No crystal in socket.

2. Set dead but sidetone is audible in
phones.

Defective Tubes VT-209. Defective resistor, capaci-
tor or wiring associated with these tubes. Check
alignment of i-f transformers (see Paragraph 22a).

3. Set operates only on extremely
strong signals.

Defective Tubes VT-202, VT-203 or VT-207. Defec-
tive resistor, capacitor or wiring associated with
these tubes. Check alignment of r-f and oscillator
assembly (see Paragraph 22b).

4. Set will not remain in tune al-
though locknuts are tight.

Check all variable-capacitor coupling setscrews and
if found tight, examine the couplings themselves for
slippage. Examine variable capacitors for cracked
rotor shaft or evidence of slippage between the rotor
plates and the front end of the shaft.

5. Impossible to obtain proper adjust-
ment of squelch relay by manipu-
lation of RELAY control.

Check contacts of relay 246 for dirt (use a contact
burnisher or draw a piece of paper through the con-
tacts when closed). If this relay does not open and
close when the RELAY control is varied from max-
imum to minimum rotation, adjust the armature
spring tension so that the relay will operate when
the RELAY control is varied through a point about
one third of the way down from the maximum clock-
wise rotation stop. This adjustment should-be made
with the transmitter plugged into the rack, but with
no antenna or transmission line connected to Socket
SO-153. If relay still does not operate properly, try
replacing Tube VT-207; check relay coil for open or
short circuit and check all resistors and capacitors
associated with this circuit. See Paragraph 28b for
adjustment of squelch relay.

38
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¢. Receiver Trouble Location and Remedy — Continued

Symptom

6. Receiver operates properly on at
least one channel but not on one or
more of the remaining channels.

7. For miscellaneous troubles, check
all receiver socket voltages and
make continuity measurements as
outlined in Paragraphs 22d and
22e.

d. Receiver Tube Socket Voltage Measurements

Figure 62 is the vacuum tube layout and
socket-voltage diagram for Radio Receiver N
BC-624-A. All readings are taken with the {o
Weston Model 665 Type 2 Selective Analyz-
er which is part of Test Set I-56-A. The
sensitivity of this meter iz 1000 ochms per
volt. The 500v scale is used unless other-
wise specified. All voltages are measured
to chassis ground unless otherwise stated.
Additional conditions of measurement are

given in the voltage diagram.

When voltages are found to vary appre-
ciably (more than +=15%) from the typical
values given in the following table, this is
sufficient reason for further examination
of components associated with the particu-

lar circuit in question.

With the assembly comprising the rack,
transmitter and receiver removed from
Case CS-80-A, detach the transmitter from
the rack, block relay 411-1 in its energized
position and connect a jumper from ter-
minal No. 4 of socket 418-1 to any conven-
ient ground point on the rack chassis (see
Paragraphs 21a and 21b). Rotate the re-
ceiver AUDIO and RELAY controls to their

extreme clockwise positions.

Press any one of the channel-selector
pushbuttons on Radio Control Box BC-602-
A and make certain that the proper chan-
nel is selected. The input to Dynamotor
Unit PE-94-A should be 28.5 volts. If it so
happens that a meter is employed with dif-
ferent scales from those shown in Figure ol
62, use the scales most nearly approximat-

Probable Cause

Pars. 22c-d

Check associated oscillator plate-resonating coil
(227) and Crystal Unit DC-11-A. Check contacts of

switch 286 and associated wiring.
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SERVICING AND REPAIR T. 0. No. 08-10-105 Pars. 22d-e
RECEIVER VACUUM TUBE SOCKET VOLTAGES
Tube VOLTS
Function
(Army Type) Plate |Suppressor|Screen | Grid | Cathode | Heater | Heater
VT-203 R-F Amp. 255 2.7 80 0 2.7 6.5 0
VT-203 Mixer 295 2.3 42 0 2.3 12.9 6.5
VT-203 Har. Amp. 260 2.5 75 0 2.5 13.0 6.8
VT-202 Har. Gen. 180 — — 0 4.5 6.9 0
VT-209 1st L.F. 290 1.8 70 0 1.8 13.0 0
VT-209 2nd LF. 2856 14 65 0 1.4 13.0 0
VT-209 3rd L.F. 280 3 135 0 3 13.0 0
VT-169* Detector 75 8.5 20 4 8.5 13.0 0
VT-135 2nd A-F 295 —_ —_ 0 10.5 13.0 0
Amp.
Osc. 260 — — 0 12.0
VT-207 Squelch 290 — —_ 0 27 13.0 0
e. Receiver Continuity and Resistance clockwise unless otherwise specified. Fig-
Measurements ure 63 shows the various terminal boards
and terminal numbers. Resistance values
All tubes must be in their respective sock- indicated should check within &= 10% and
ets. Radio Receiver BC-624-A must be de- variations greater than this should be in-
tached from Rack FT-244-A. AUDIO and vestigated. Use Test Set I-56-A or equiv-
RELAY controls must be rotated fully alent.
Ohmmeter Resist-
r S | ame | Frobabie Coue o
: Used (Ohms) 9
1 | 231, Pin 3 T.B. 4, Term. 1 Direct 0.25 Defective B4 r-f reactor
241-2
2 | 231, Pin 3 T.B. 5, Term. 8 Direct 0.25 Defective B+ r-f reactor
241-2, or open on B+ bus.
3 | 231, Pin 3 T.B. 5, Term. 1 Direct 0.25 Same as 2.
4 | 231, Pin 3 T.B. 5, Term. 9 Direct 0.25 Same as 2.
5 | 231, Pin 3 T.B. 5, Term. 15 Direct 0.25 Same as 2.
6 | 231, Pin 3 T.B. 5, Term. 17 Direct 0.25 Same as 2.
7 | 231, Pin 3 T.B. 5, Term. 23 Direct 0.25 Same as 2.
8 | 237, Pin 3 T.B. 9, Term. 11 Direct 0.25 Same as 2.
9 | 281, Pin 3 T.B. 8, Term. 17 Direct 0.25 Same as 2.
10 | 231, Pin 3 T.B. 7, Term. 2 Direct 0.25 Same as 2.
11 | 231, Pin 3 T.B. 1, Term. 1 Direct 0.25 Same as 2.
12 | 231, Pin 3 T.B. 1, Term. 5 Direct 0.25 Same as 2.

*Note that this tube is a duplex diode-pentode. For diode voltages, refer to Figure 62.
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e. Receiver Continuity and Resistance Measurements—Continued

92

Test Ohmmeter Resist- Probable Cause of
No. From To Scale ance Incorrect Reading
Used (Ohms)

13 | 231, Pin 3 T.B. 2, Term. 3 Direct 0.25 Same as 2.

14 | 231, Pin 3 T.B. 2, Term. 2 Direct 0.25 Same as 2.

15 | 231, Pin 3 288, Term. 2 Direct 0.25 Same as 2.

16 | 231, Pin 3 T.B. 4, Term. 4 Direct 0.25 Same as 2.

17 231, Pin 3 246, Term. 1 Direct 0.25 Same as 2.

18 | 231, Pin 4 296, Term. 7 Direct 0 Open audio-output wiring.

19 | 231, Pin 5 T.B. 4, Term. 2 Direct 0.25 Defective B+ reactor 241-3.

20 ; 231, Pin 6 T.B. 4, Term. 3 Direct 0.25 Same 4s 19 or broken jump-
er on T.B. 4

21 | 231, Pin 5 296, Term. 3 Direct 0.25 Defective reactor 241-3 or
open B4 wiring.

22 | 231, Pin 5 212B (red) Direct 0.25 Same as 21.

23 | 231, Pin 6 211C Direct 0 Broken connection.

24 | 231, Pin 6 T.B. 9, Term. 7 Direct 0 Broken connection or open
AVC bus.

25 | 231, Pin 6 T.B. 5, Term. 11 Direct 0 Same as 24.

26 | 231, Pin 6 T.B. 5, Term. 3 Direct 0 Same as 24.

27 | 231, Pin 6 T.B. 1, Term. 5 Direct 0 Same as 24.

28 | 231, Pin 7 Ground Direct 0 Broken connection.

29 | 231, Pin 8 213 Direct 0 Broken connection or- open
heater wiring.

30 | 231, Pin 8 T.B. 1, Term. 2 Direct 0 Same as 29.

31 231, Pin 8 T.B. 2, Term. 1 Direct 0 Same as 29.

32 | 231, Pin 8 243-2, Pin 7 Direct 0 Same as 29.

33 | 231, Pin 8 243-3, Pin 7 Direct 0 Same as 29.

34 | 231, Pin 8 243-4, Pin 7 Direct 0 Same as 29.

35 | 231, Pin 8 243-5, Pin 7 Direct 0 Same as 29.

36 | 231, Pin 8 243-1, Pin 8 Direct 0 Broken connection or open
heater wiring.

37 | 231, Pin 8 243-6, Pin 2 Direct 0 Same as 36.

38 | 231, Pin 8 Ground Direct 1.5 Same as 36. Defective tube.

39 | 231, Pin 9 295, Term. 7 Direct 0 Broken connection.

40 | 231, Pin 9 T.B. 8, Term. 9 Direct 0 Same as 39.

41 | 231, Pin 10 | 295, Term. 3 Direct 0 Same as 39.
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e. Receiver Continuity and Resistance Measurements—Continued

Par. 22e

Test » Ohmmeter Resist- Probable Cause of
No rom To Scale ance Incorrect Reading
) Used (Ohms)

42 | 231, Pin 10 Ground Direct 3.5 Broken connection or defec-
tive transformer 295.

43 | 231, Pin 11 295, Term. 5 Direct Broken connection.

44 | 231, Pin 12 295, Term. 4 Direct Broken connection.

45 | 231, Pin 12 Ground Direct 3.5 Broken connection or defec-
tive transformer 295.

46 | 243-2, Pin 1 Ground Direct 0 Broken lug or open ground
bus.

47 | 243-2, Pin 2 Ground Direct 0 Same as 46.

48 |243-3, Pin 1 Ground Direct 0 Same as 46.

45 | 243-3, Pin 2 Ground Direct 0 Same as 46.

50 |243-4, Pin 1 Ground Direct 0 Same as 46.

51 |243-4, Pin 2 Ground Direct 0 Same as 46.

52 |2483-5, Pin 1 Ground Direct 0 Same as 46.

53 |243-5, Pin 2 Ground Direct 0 Same as 46.

54 | 243-5, Pin 6 211B Direct 0 Broken connection.

55 |243-5, Pin 8 T.B. 8, Term. 4 Direct 0 Same as 54.

56 |243-6, Pin 1 Ground R x 1000 Open | Defective 2nd Audio Tube
VT-135.

57 |243-6, Pin 7 Ground Direct 0 Broken lug or open ground
bus.

58 |243-1, Pin 7 Ground Direct 0 Same as 57.

*59 |[243-1, Pin 5 Crystal-holders Direct 0 Broken connection or defec-

A BC D tive crystal switch 286.
*60 |243-1, Pin 6 Plate inductors Direct 0 Same as 59.
227-1, -2, -3, -4

61 |231, Pin 4 296, Term. 6 Rx10 350 Defective transformer 296.

62 |231, Pin 4 296, Term. 5 Rx10 375 Same as 61.

63 |231, Pin 4 Ground Rx10 400 Same as 61.

64 |231, Pin 5 212A (Blue) Rx10 340 Open reactor 241-3; defec-
tive transformer 296.

66 |[231, Pin 5 296, Term. 2 Rx10 340 Same as 64.

66 (231, Pin 5 T.B. 6, Term. 7 Rx10 340 Same as 64.

67 (231, Pin 5 243-6, Pin 3 Rx100 1200 Same as 64.

* Operate corresponding channel slides.
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e. Receiver Continuity and Resistance Measurements—Continued

Ohmmeter Resist-

Test Probable Cause of

From To Scale ance .

No. Used (Ohms) Incorrect Reading

68 | 231, Pin 5 T.B. 9, Term. 10 Rx10 340 Same as 64.

69 |[243-2, Pin 5 | Ground Rx10 390 Shorted capacitor 202-24,
206-5; open resistor 268.

70 | 243-2, Pin 3 Ground Rx10 390 Same as 69.

71 | 243-3, Pin 3 Ground Rx10 270 Shorted capacitor 202-25,
206-9; open resistor 269.

72 | 243-3, Pin 5 Ground Rx10 270 Same as T1.

73 | 243-4, Pin 3 Ground Rx10 470 Shorted capacitor 202-26,
206-12; open resistor 270.

74 | 243-4, Pin 5 Ground Rx10 470 Same as 73.

75 1243-5, Pin 8 | T.B. 8, Terms. R x 100 1800 Defective resistor 277.

11, 12

76 |243-1, Pin 4 Ground R x 100 2700 Defective Tube VT-207, ca-
pacitor 206-2, resistor 265.

77 | 231, Term. 3| 243-4, Pin 8 R x 100 4700 Defective transformer 294,
capacitor 206-14, resistor
263-4, reactor 241-2,

78 231, Term. 3| 243-4, Pin 6 R x 1000 82 M | Defective resistor 271, reac-

tor 241-2, capacitor 206-13.

79 1231, Term. 3| 243-3, Pin 8 R x 100 4700 Defective transformer 293,
resistor 263-3, reactor
241-2, capacitor 206-11.

80 |231, Term. 3| 243-3, Pin 6 R x 1000 62 M Defective resistor 267 -5,
reactor 241-2, capacitor
206-10.

81 {231, Term. 3| 243-2, Pin 8 R x 100 4700 Defective transformer 292,

resistor 263-2, reactor
241-2, capacitor 206-7.

82 |[231, Term. 3| 243-2, Pin 6 R x 1000 62 M | Defective resistor 267-2,
reactor 241-2, capacitor
206-6.
83 231, Term. 3| 243-1, Pin 3 R x 1000 5 M | Open coil of relay 246;
defective reactor 241-2.
*84 231, Term. 3| 243-1, Pin 6 R x 1000 10 M | Open inductors 227-1, -2, -3,

-4; defective switch 286;
open resistor 264 or reac-
tor 241-2; defective ca-
pacitors 206-1, 202-27 and
205.

* Operate corresponding channel slides.
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e. Receiver Continuity and Resistance Measurements—Continued

Par. 22e¢

Test
No.

From

To

Ohmmeter
Scale
Used

Resist-
ance
(Ohms)

Probable Cause of
Incorrect Reading

85

86

87

88

$*89

90

91

92

93

94

95

96

97

231, Term. 3

231, Term. 3

243-5, Pin 8

T.B. 8,
Terms. 11, 12

243-1, Pin 2

231, Term. 5

231, Term. 5

231, Term. 5

231, Term. 6

231, Term. 6

231, Term. 6

231, Term. 9

231, Term. 9

243-1, Pin 2

Ground

Ground

Ground

Ground

243-5, Pin 3

243-5, Pin 6

Ground
(30 seconds)

Ground

243-3, Pin 4

243-2, Pin 4

Ground

295, Term. 6

** 3 M with RELAY control fully clockwise.

R x 1000

R x 1000

R x 1000

R x 1000

R x 1000

R x 1000

R x 1000

R x 1000

R x 1000

R x 1000

R x 1000

R x 1000

RESTRICTED

50 M

50 M

20 M

18 M

5 M

270 M

2.2 Meg.

80 M

740 M

100 M

100 M

350 M

350 M

Defective potentiometer 237,
resistors 279-1, 279-2;
open reactor 241-2, resist-
or 282.

Short on B+ bus to ground;
defective resistor 279-1,
279-2, potentiometer 237,
resistor 282, 267-5, 267-6,
267-2, 267-3.

Shorted capacitor 211A,
212C; defective resis-
tor 276, 277.

Same as 87.

Defective potentiometer 237,
resistor 282.

Defective transformer 296;
open reactor 241-3 or de-
fective resistor 266-3.

Defective transformer 296,
reactor 241-3, resistor
274-2.

Shorted capacitor 202-17,
211B, 203-4, 206-18, 212A,
212B; defective Tube VT-
169 or Tube VT-135.

Shorted capacitor 211C, 206-
8, 206-4, 202-2 short on
AVC bus.

Defective transformer 292
or resistor 267-4.

Defective transformer 291
or resistor 267-1.

Defective Tube VT-169 or
open resistor 275-2, 275-3,
262-2, 276; open second-
ary of transformer 295;
shorted capacitor 214.

Open resistor 262-2;
same as 96.
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e. Receiver Continuity and Resistance Measurements—Continued

Test Ohmmeter Resist- Probable Cause of
No From To Scale ance Incorrect Reading
) Used (Ohms)
98 |231, Term. 11| Ground R x 1000 350 M | Defective transformer 295;
shorted capacitor 214.
99 |243-2, Pin 6 | Ground R x 1000 65 M | Defective resistor 267-3;
shorted capacitor 206-6.
100 | 243-3, Pin 6 | Ground R x 1000 65 M | Defective resistor 267-6;
shorted capacitor 206-10.
101 | 243-4, Pin 4 | Ground R x 1000 1 Meg. | Defective transformer 293
or resistor 280; shorted
capacitor 206-23.
102 | 243-4, Pin 6 | Ground R x 1000 130 M | Shorted capacitor 206-13.
103 | 243-5, Pin 4 | Ground R x 1000 300 M | Defective transformer 294;
ground in detector circuit
wiring.
104 |243-5, Pin 5 | Ground R x 1000 470 M | Ground in AVC wiring.
105 | 243-5, Pin 6 | Ground 2 Meg. | Shorted capacitor 211B,
212A or 212B.
106 |243-6, Pin 5 | Ground R x 1000 680 M | Defective resistor 258.
107 [ 243-1, Pin 1 | 294, Term. 2 2.35 Defective Tube VT -207;
Meg. open resistor 274-1, 281;
shorted capacitors 206-16,
209, 210.
108 | 243-1, Pin 5 | Ground R x 1000 270 M | Defective switch 286 or
open resistor 266-1.
109 | 295, Term. 1 | 246, Term. 4 R x 1000 130 M | Readjustments required on
relay 246 contacts; defec-
tive resistor 272 or 273.
110 |T.B. 9, 211A R x 1000 150 M | Defective AUDIO control
Terms. 4, 15 potentiometer 236.
111 | T. B. 9, 212C R x 1000 150 M | Same as 110.
Terms. 4, 15
***112| T. B. 9, T.B. 8, Term. 13 R x 1000 150 M | Same as 110.
Terms. 4, 15

A defective capacitor 206-15 or 202-16 may be responsible for many incorrect readings
involving plug 231, pin 3.

*** Resistance varies with setting of AUDIO control.
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SERVICING AND REPAIR

f. Inputs for Standard Output 23. TRANSMITTER MAINTENANCE

The following table gives the approximate
voltage input to the i-f and mixer stages
of Radio Receiver BC-624-A for a standard
output of 10 milliwatts. Remove the trans-
mitter from the rack (see Paragraphs 21a
and 21b). Block relay 411-1 in the energiz-
ed position. This will energize relay 412 and
apply high voltage to the receiver when
the radio set is turned on. Rotate the re-
ceiver AUDIO and RELLAY controis to the
extreme clockwise position. The input sig-
nal must be exactly 12 megacycles, modu-
lated approximately 30%, at 400 to 1000
cycles. Signal-to-noise ratio, 10 to 1, or
greater, when signal source is connected to

a. Transmitter Trouble Location

(1) Inspect capacitors for shorts, intermit-
tent shorts or opens.

(2) Inspect resistors for opens or wrong
values.

(8) Look for faulty connections or pieces
of solder or wire which might cause
short circuits.

(4) If the foregoing tests do not reveal the
source of trouble, refer to the tube
socket voltage tests in Paragraph 23b,
and to the continuity tests in Para-
graph 23c. Above all, look for the sim-

mixer grid.
gr ple causes of failure first. Many good
INPUTS FOR STANDARD OUTPUT radio equipments have been damaged
) , ; by needless disassembly and removal of
Input To | Measurement Point | Input Voltage parts, when the real cause of trouble
3rd LF. Control Grid 40,000 pv was merely a broken lead or a faulty
2nd LF. Control Grid 1,500 pv connection.
1st LF. Control Grid 75 pv Refer to Paragraph 20 for general
Mixer Control Grid 15 uv hints on the possible location of faults.
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Pars. 23a-23c T. 0. No. 08-10-105 SERVICING AND REPAIR
(AwfnUBE Function GRID VO%TS Sup-
y Type) Plate | Screen =~ T o a=] Cathode|Heater Heater p?‘esl.;m
VT-118 2nd Har. Amp.| 300 150 —b7 —80 0 12,5 6.4 —
VT-118 Power Amp. 285 160 —52 —52 0 12.5 6.4 —_
VT-198-A Oscillator 300 157 —29 — 12.5 6.5 0.75
VT-134 1st Har. Amp. 300 280 —40 40 12,56 0 —
VT-199 Speech Amp. 288 40 Varies 2.2 6.5 0 2.2
VT-134 Modulator 290 265 —13.5 0 12.5 0 —
VT-134 Modulator 290 265 —135 6 12.5 0 —
VT-199 R-F Ind. Diode | —2.4 | —24 —24 0 6.5 0 |—24

98

* Tubes VT-118 are push-pull amplifiers. The voltage on the first grid of the second harmonic amplifier
varies from about —40 to —87 volts and the second grid varies from about —40 to —105 volts.

Transmitter Tube Socket Voltage Measure-
ments

Figure 64 is the vacuum tube layout and
voltage diagram for Radio Transmitter
B(C-625-A. All readings are taken with the
Weston Model 665, Type 2, Selective Ana-
lyzer which is part of Test Set I-56-A.
Meter sensitivity is 1000 ohms per volt.
The 500v scale is used unless otherwise
specified. All voltages are measured to
chassis ground unless otherwise stated. To
avoid damage to meter, carefully follow
the additional conditions of measurement
and the notes given in the voltage diagram,
Figure 64.

When voltages are found to vary appre-
ciably (more than +15% from the typical
values given in the following table), this is
sufficient reason for further examination
of components associated with the circuit

in question.

In the case of the R-F indicator diode,
almost any voltage reading in the neigh-
borhood of the reading shown is a satisfac-
tory indication. If the reading is much too
high, or zero, check resistor 154-3.

Note that these readings are taken with
dynamotor outputs of exactly 4300 volts,
—150 volts and 413 volts. It has been

found that the outputs of Dynamotor Unit
PE-94-A are actually slightly higher, and
this may result in slightly higher socket-
voltage readings, especially for the plates
and screens. '

Note that pin 1 of socket 169-1 (for Tube
VT-198-A, the crystal oscillator) is used
as a junction point, one wire arriving from
the plate of Tube VT-198-A through capa-
citor 104 and another wire arriving from
the grid of the first harmonic amplifier.
Pin 6 of one of the modulators, Tube VT-
134, is also used as a junction point. One
wire arrives from Pin 5 of the speech am-
plifier Tube VT-199 through reactor 162,
and another wire arrives from capacitor
110 and resistor 153-3.

¢. Transmitter Continuity and Resistance Mea-

surements

Remove Transmitter BC-625-A from Rack
FT-244-A (see Paragraphs 21a and b). Ro-
tate the GAIN control to its extreme clock-
wise position. All vacuum tubes must re-
main in their respective sockets unless
otherwise specified. Deviations in resist-
ance greater than +=10% should be investi-
gated. Use Test Set I-56-A or equivalent.
Refer to the wiring diagram, Figure 70, for
terminal-board and terminal locations.
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SERVICING AND REPAIR T. 0. No. 08-10-105 Par. 23c
¢. Transmitter Continuity and Resistance Measurements—Continued
Control | Okm- | pocist.|  Probable Cause
Test Positions| meter
From To . ance of Incorrect
No. if Not Scale (Ohms) Readin
Normal Used g
1 | 123-1, Term. 4 | Ground R x 1000 | Open |Dirty or shorted con-
tacts on relay 130.
2 | 123-1, Term. Ground Relay 130 | R x 1000 | Open |Same as 1.
closed
3 1123-2, Term. Ground R x 1000 | Open |Shorted capacitor 102-
5, 102-7, 102-11, 106,
107-1, 108-2, 111 or
118.
4 | 123-2, Term. Ground R x 1000 | Open |Shorted capacitor 102-
1, 102-2, or 105-4.
5 | 123-2, Term. Ground R x 1000 | Open |Shorted capacitor
102-15.
6 | 123-2, Term. Ground R x 1000 | Open |Shorted capacitor
‘ 102-14.
T | 123-2, Term. Ground Relay 131 | R x 1000 | Open |Dirty or shorted con-
closed tacts on relay 131.
8 |169-1, Pin1l Ground Rx 1000 | 50 M |Defective capacitor
(jct. pt. 104 102-3, 104, 102-12 or
and 150) 102-13, 109-1, 109-2.
9 | Same as 8 T.B. 9, Term. 2 Rx1000 | 60 M |Same as 8.
10 | 169-1, Pin 4 Ground R x 1000 | Open {Same as 4; shorted ca-
pacitor 101.
11 1 169-1, Pin5 Ground Rx1000! 50 M [Defective crystal
switch 156 or reactor
128-1; wrong value
on resistor 151-1.
12 | 169-2, Pin 4 Ground R x 1000 | Open |Same as 3.
13 | 170-1,Pin 3 Ground R x 1000 | Open |Same as 3.
14 | 170-2, Pin 3 Ground R x 1000 | Open |Same as 3.
15 | 169-5, Term 6 | Ground R x 1000 | Open |Same as 3.
16 | 169-5, Term. 8 | Ground R x 1000 | Open [Same as 3.
17 | 169-3, (outside { Ground R x 1000 | Open [Same as 3.
modulator),
Pin 8
18 | 169-3,Pin4 Ground R x 1000 | Open |[Same as 3.
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Par. 23c T. 0. No. 08-10-105 SEP‘VIVING AJ.‘D REI. AIR
¢. Transmitter Continuity and Resistance Measurements—Continued
r poontrol | OMM | Resiat.|  Probable Cause
est From To osvaons  meter ance of Incorrect
No. if Not Scale (Ohms) Reading
Normal Used ,
19 |169-4 (inside | Ground Rx1000| Open |[Same as 3.
modulator),
Pin 3
20 |169-4,Pin 3 T.B. 7, Terms. R x1000| 265 M|Wrong value or open
10, 11 on resistor 140-2 or
140-3.
21 |T.B. 8, Term 9{ Ground R x1000| Open |Same as 4.
22 |T.B.8, Term | Ground R x 1000 (| Open |Same as 3.
10
23 {128-1, Term. 3| 123-2, Term 7 | Relay 161 | R x 1000 | Open |Dirty or shorted con-
contacts tacts on relay 161.
open
24 1123-2, Term. 1| Ground Rx1000| 20 M [Defective resistor 146,
147, 152-3, -4, 109-5
or 145; shorted ca-
pacitor 102-12 or 102-
13, 102-8.
25 |169-2, Pin 4 T.B. 1, Term. 1 Rx1000| 8 M |Defective resistor
154-1.
26 |170-1, Pin 2 Ground Rx1000| 31 M [Open in reactor 127-1
or 127-2; shorted ca-
pacitor 102-8 or 102-
9; open resistor, 132-
1, 2, or 146.
27 |Same as 26 T.B. 8, Term. 11 R x 1000 | 26 M |Defective resistor 148.
28 [170-1, Pin 8 160, Term. 5 R x1000 | 54 M |Defective resistor
152-2.
29 1{170-1, Pin 6 Ground Rx1000| 81 M |Same as 26.
30 |170-1,Pin6 T.B. 8, Term. 11 Rx1000| 26 M |Same as 27.
31 (170-2, Pin 2 Ground Rx1000| 6 M |Defective reactor 127-
3 or 127-4; open re-
gistor 148 or 146;
shorted capacitor 102-
3, 102-12 or 102-13.
32 |170-2, Pin 8 160, Term. 5 R x1000 | 21 M |Defective resistor,
_ 133-1 or 133-2.
33 |170-2, Pin 6 Ground Rx1000| 6 M |Same as 31.
34 |169-6, Pin 3 Ground Rx1000( 7 M |[Shorted capacitor 105-
2; defective resistor
154.3 or 153-2.
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T. O. No. 08-10-105

¢. Transmitter Continuity and Resistance Measurements—Continued

Par. 23¢

Cor'zt.r ol Ohm- Resist- Probable Cause
Test Positions| meter
From To . ance of Incorrect
No. if Not Scale (Ohms) Reading
Normal . Used
35 | 169-6, Pin 3 T.B. 8, Term. 12 Rx1000| 5 M (Same as 34.
36 | 169-5, Pin 4 158, Term. 5 Relay 131 | Rx1000| 12 M [Defective resistor 153-
closed 4; dirty contacts on
relay 131.
37 | 169-5, Pin 4 Ground Relay 181 | Rx1000| 6.6 M |Defective resistor
closed 153-4 or 142.
38 | 169-3, Pin 4 T.B. 7, Term. 4 Rx1000| 56 M |Defective resistor
154-2,
39 | 169-3, Pin 5 Ground Rx1000| 15 M |Defective resistor 145.
40 | 1694, Pin5 Ground Rx1000| 15 M |Same as 39.
41 | 123-1, Term. 6 | 123-2, Term. 2 Rx10 |*150 or|Open or shorted relay
200 131.
42 | 123-2, Term. 2| Ground Rx10 200 Open coil on relay 130;
open or dirty con-
tacts on relay 131.
43 | 169-1, Pin 1 169-2, Pin 5§ Rx10 50 Defective resistor 150.
44 | 169-2, Pin 8 Ground Rx10 2 M |Defective resistor 153-
1 or capacitor 102-6.
45 | 169-5, Pin 3 Ground Rx10 2 M |Open reactor 162; de-
fective resistor 153-3
or capacitor 110.
46 | 169-5,Pin4 131 (2nd con- Rx10 2 M |Defective resistor
tact from 153-4.
inside)
47 | T.B. 8, Term. | 160, Term. 5 Rx10 180 Short ground or open
10 on secondary of trans-
former 160.
48 | T.B. 8, Term. | 121 Rx10 210 Same as 47. Defective
10 reactor 128-3.
49 | 123-1, Term. 158, Term. 1 Direct No continuity.
50 | 123-1, Term. 123-1, Term. 2 Direct Open or short in pri-
mary of transformer
158.
51 | 128-1, Term. Ground Direct 2.5 Same as 50. No ground
on center tap of trans-
former 158.
52 | 123-1, Term. Ground Direct 2.5 Same as 51.
53 | 123-1, Term. 158, Term. 3 Direct No continuity.

* Equipment may be provided either with a 150-ohm or 200-ohm relay 131.
RESTRICTED
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¢. Transmitter Continuity and Resistance Measurements—Continued

Cor.ct.r ol Ohm- Resist- Probable Cause
Test Positions| ‘meter .
From To . ance of Incorrect
No. if Not Scale (Ohms) Reading
Normal Used
54 {123-1, Term. 3 | Ground Direct 0 Open or dirty contacts
on relay 131 or 161.
556 |123-1, Term. 3 |123-2 Term. 7 Direct 0 Open or dirty contacts
on relay 161.
56 |[123-1, Term. 3 | 161 (outside Direct 0 Same as 56.
contact)
57 |123-1, Term. 4 | 130 (outside Direct 0 No continuity. Defec-
contact) tive relay 130.
68 |[123-1, Term. 4 | Ground Relay 130 | Direct 0 No continuity. Defec-
energized. tive relay 130.
59 |123-1, Term. 5 | Ground Direct 0 No continuity. Defec-
tive relay 130.
60 |123-1, Term. 5 | 130 (inside Direct 0 No continuity.
contact)
61 |[123-1, Term. 6 | 131 (outside Remove Direct 0 No continuity.
lug) modulator
tubes.
62 |123-2, Term.1 |T.B. 5, Term. 2 Direct No continuity.
63 1128.1 Term. 1 |T.R. 9, Term. 1 Direct 0 N¢ continuity,
64 |123-2, Term. 2 (170-2, Pin 7 Direct 0 No continuity.
656 |(123-2, Term. 2 |170-1, Pin 7 Direct 0 No continuity.
66 |123-2, Term. 2 |169-2, Pin 2 Direct 0 No continuity.
67 |128-2, Term. 2 |169-1, Pin 7 Direct 0 No continuity.
68 |[123-2, Term. 2 |169-3, Pin 2 Direct 0 No continuity.
69 |123-2, Term. 2 | 169-4, Pin 2 Direct 0 No continuity.
70 |128-2, Term. 2 | 130 Coil Direct 0 No continuity.
(inside lug)
71 {123-2, Term. 2 |131 Coil Modulator | Direct 0 No continuity.
(inside lug) tubes
removed.
72 [128-2, Term. 2 | Ground Direct 200 Open or short in coil
of relay 130; relay
131 contacts dirty or
open.
73 |[123-2, Term. 8 | 160, Term. 2 Direct No continuity.
74 |[123-2, Term. 8 | 126, Term. 1 Direct No continuity.
75 |123-2, Term. 3 | T.B. 7, Terms. Direct No continuity.
45,6
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¢. Transmitter Continuity and Resistance Measurements—Continued

Par. 23¢

Cor.tt.'r ol Oham- Resist- Probable Cause
Test Positions meter
¢ From To . . ance of Incorrect
No. if Not Scale (Ohms) Readin
Normal Used g
76 | 123-2, Term. 3| T.B. 8, Terms. Direct 0 No continuity.
2,4
77 | 123-2, Term 4 | T.B. 8, Term. 3 Direct 0 No continuity.
78 | 123-2, Term. 4| 118 Direct 0 No continuity.
79 | 123-2, Term. 4| 114 (rotor) Direct 0 No continuity.
80 | 123-2, Term. 4| T.B. 1, Term. 5 Direct 0 No continuity.
81 | 123-2, Term. 5| T.B. 4, Term. 5 Direct 0 No continuity.
82 | 123-2, Term. 6| T.B. 4, Term. 4 Direct 0 No continuity.
83 | 123-2, Term. 7| 161 (inside Direct 0 No continuity.
contact)
84 | 123-2, Terms. | Ground Direct 0 No continuity. Open or
7,8 dirty contacts on re-
lay 131.
85 | 169-1, Pin 2 Ground Direct 3 Same as 72.
86 | 169-1, Pin 2 169-6, Pin 7 Direct 0 No continuity.
87 | 169-1,Pin3 114 (stator) Direct 0 No continuity.
88 | 169-1, Pin 3 118 (inside lug) Direct 0 No continuity.
89 | 169-1, Pin 4 T.B. 1, Term. 6 Direct 0 No continuity.
90 | 169-1, Pin 5 172, Term. 16 Operate A | Direct 0 No continuity.
frequency
shifter
91 | 172, Term. 16 | Ground Operate A | Direct Open |Shorted switch 156.
frequency
shifter
92 | 169-1, Pin b 172, Term. 12 | Operate B | Direct 0 No continuity.
frequency
shifter
93 | 172, Term. 12 | Ground Operate B | Direct Open |Short in switch 156.
frequency
shifter
94 | 169-1, Pin 5 172, Term. 9 Operate C | Direct 0 No continuity.
frequency
shifter
95 | 172, Term. 9 | Ground Operate C | Direct Open (Short in switch 156.
frequency
shifter
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¢. Transmitter Continuity and Resistance Measurements—Continued

Cor_tt.r ol Ohm- Resist- Probable Cause

Test Positions| meter

From To . ance of Incorrect
No. if Not Scale (Ohms) Readin
Normal | Used g
96 | 169-1, Pin 5 172, Term. 6 Operate D | Direct 0 No continuity.
frequency
shifter
97 | 172, Term. 5| Ground Operate D | Direct Open |Short in switech 156.
frequency
shifter
98 | 169-1, Pin 8 Ground Direct 40 Open or shorted reac-
tor 128-2; shorted ca-
pacitor 103.
99 | 169-1, Pin 8 T.B.1, Term. 7 Direct 0 No continuity.

100 | 170-1, Pin 1 Ground Direct 0 Same as T2,

101 | 170-1, Pin 4 Ground Direct 0 No continuity.

102 | 169-2, Pin 1 Ground Direct 0 No continuity.

103 | 169-2, Pin 3 115 (stator) Direct 0 No continuity.

104 | 169-2, Pin 4 T.B.1, Term. 2 Direct 0 No continuity.

105 | 169-2, Pin 7 Ground Direct 0 No continuity.

106 | 170-2, Pin 1 Ground Direct 0 No continuity.

107 | 170-2, Pin 4 Ground Direct 0 No continuity.

108 | 170-2, Pin 2 T.B. 8, Term. 5 Direct 0 Open reactor 127-3.

109 | 170-2, Pin 6 T.B. 8, Term. 5 Direct 0 Open reactor 127-4.

110 | 169-6, Pin 1 Ground Direct 0 No continuity.

111 | 169-6, Pin 2 Ground Direct 0 No continuity.

112 | 169-6, Pin 5 Ground Direct 0 No continuity.

113 | 169-6, Pin 3 169-6, Pins Direct 0 No continuity.

4,6, 8

114 | 169-5,Pin 1 Ground Direct 0 No continuity.

115 | 169-5, Pin 2 Ground Direct 0 No continuity.

116 | 169-5, Pin 3 110 Direct 0 Open reactor 162.

117 | 169-5, Pin 8 169-5, Pin 5 Direct 0 No continuity.

118 | 169-5, Pin 6 T.B. 7, Term. 14 Direct 0 No continuity.

119 | 169-5, Pin 7 128-2, Term. 2 | Tube VT- | Direct 41 Defective resistor 143-
199 speech 1 or 143-2.
amplifier
removed
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¢. Transmitter Continuity and Resistance Measurements—Continued

Par. 23c

CO".Lt.ml Ohm- Resist- Probable Cause
Test Positions meter
\ From To . ance of Incorrect
No. if Not Scale (Ohms) Readin
Normal Used ! g
120 | 169-5, Pin 7 Ground Tube VT- | Direct 7 Defective Tube VT-
199 speech 199; wrong socket
amplifier, connections.
in socket
121 | 169-5,Pin 8 126, Term. 2 Direct 0 No continuity
122 | 169-3, Pin 1 Ground Direct 0 No socket connection.
123 | 169-3, Pin 3 160, Term. 3 Direct 0 No continuity.
124 | 169-3, Pin 4 169-4, Pin 4 Direct 0 No continuity.
125 | 169-3, Pin 4 111 Direct 0 No continuity.
126 | 169-3, Pin 5 159, Term. 3 Direct 0 No continuity.
127 | 169-3,Pin 7 Ground Direct 0 No continuity.
128 | 169-3, Pin 8 Ground Direct 0 No continuity.
129 | 169-4,Pin 1 Ground Direct 0 No continuity.
130 | 169-4, Pin 3 160, Term. Direct 0 No continuity.
131 | 169-4, Pin 3 T.B. 7, Term. 3 Direct 0 No continuity.
132 | 169-4,Pin 5 159, Term. 5 Direct 0 No continuity.
133 | 169-4,Pin 7 Ground Direct 0 No continuity.
134 | 169-4, Pin 8 Ground Direct 0 No continuity.
135 | T.B. 8, Term. | 160, Term. 4 Direct 0 No continuity.
10
136 | T.B. 8, Term. | 120 Direct 0 No continuity.
10
137 | T.B. 8, Terms.,| 119 Direct 0 No continuity.
7,8
138 | T.B. 8, Term. | 171, Outside Meter Direct 0 No connection.
8 contact switch
position 1.
139 | T.B. 8, Term.| 171, Inside Meter Direct 0 No connection.
2 contact switch
position 1.
140 | 'T.B. 8, Term. | 171, Outside Meter Direct 0 No connection.
9 contact switch
position 2.
141 | T.B. 8, Term.| 171, Inside Meter Direct 0 No connection.
3 contact switch
position 2.
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¢. Transmitter Continuity and Resistance Measurements—Continued

Control| . Ohm- | poict|  Probable Cause
Test Positiong  meter
From To . ance of Incorrect
No. if Not Scale (Ohms) Readin
Normal Used g
142 | T.B. 8, Term.| 171, Outside Meter Direct 0 No connection.
10 contact switch
position 3
143 | T.B. 8, Term.| 171, Inside Meter Direct 0 No connection.
A nnntant qurit
‘x Lviivacy DYVILLILX
position 3
144 | T.B. 8, Term.| 171, Outside Meter Direct 0 No connection.
12 contact switch
position 4
145 | T.B. 8, Term.| 171, Inside Meter Direct 0 No connection.
6 contact switch
position 4
146 | T.B. 8, Term.| 171, Outside Meter Direct 0 No connection.
5 contact switch
position 5
147 | T.B. 8, Term.| 171, Inside Meter Direct 0 No connection.
11 contact switch
position 5
148 | 157, Outside 171, Inside Position 1 | Direct 1.5 Resistor 134 defective
contact contact or disconnected.
Position 2 | Direct 0.75 |Resistor 135-1 defec-
tive or disconnected.
Position 3 | Direct 0.75 |Resistor 135-2 defec-
tive or disconnected.
Position4 | Rx 10 2 M {Resistor 153-2 defec-
tive or disconnected.
Position 5 | Direct 75 Resistor 148 defective
or disconnected.
149 | 126, Term. 1 126, Term. 2 Rx1000f 5 M |Reactor 126 open or

shorted.

24. MAINTENANCE OF TRANSMITTER AND

RECEIVER FREQUENCY SHIFTERS

The procedure for maintenance of the frequency-
shifter mechanism mounted on Radio Transmitter
BC-625-A and Radio Receiver BC-624-A is as fol-
lows: (See Figure 65)
a. Inspect for broken or damaged cams and
springs.

106

b. Inspect for free action of slides. If neces-
sary, straighten slides.

¢. Clean, if necessary.

d. Relubricate with Pioneer Instrument Oil
Number 1 or Mobil Fluid HFW. Lubrica-
tion should include cam-shaft assemblies
and positioning clips as well as slides.
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e. Check torque of each cam shaft when
shifter is mounted on transmitter or re-
ceiver. Check with torque checker for not
more than two inch-ounces, or make certain
that clip will re-position shaft when clip
has just been unseated.

25. RACK MAINTENANCE

a. General
Before attempting to make repairs to, or
adjustments of, the ratchet motor or the
frequency - changing mechanism in Rack
FT-244-A, service and maintenance per-
sonnel should first thoroughly familiarize
themselves with the full contents of Para-
graphs 25b and 25c. If the trouble is purely
of an electrical nature, refer to Paragraph
26e and make continuity tests of the cir-
cuit in question. Reference to Paragraph 20

RECEIVER SHIFTER
ACTUATING SLIDE

T. O. No. 08-10-105

RECEIVER SHIFTER SLIDE
\

Pars. 24e-25b

may be helpful in determining the general
nature of the trouble.

Reassembly and Adjustment of Ratchet Motor

In the event a motor has been disassembled
for repairs or adjustments, the following
should serve as a guide in reassembly and
adjustment. Refer to Figure 65.

In all cases where the assembly of screws
or nuts does not involve the use of lock-
washers, cement the threads with purple
glyptal. Avoid excess glyptal.

Assemble the armature hinge and the
associated adjustment screw but do not
tighten them securely. Locate and securely
tighten the solenoid assembly, with the di-
mension from the center of the open end to
the hinge .765.
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FIGURE 65 — RACK MECHANISM AND RATCHET MOTOR
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On earlier motors, the pawl and pawi
spring were riveted as an integral part of
the armature assembly. Later motors were
provided with armature assemblies in which
the pawl was a rigid member with one end
hinged to the armature and held in place
by flat springs fastened to the armature.
The assembly and operation of the two
types of motor are identical, and the motors
may be classified as interchangeable as far
as explaining the assembly procedure is
concerned. In servicing, lubricate the later
type at the hinge and point of contact with
the springs, using Beacon M-285 grease.

Before assembling the armature, lubri-
cate the hinge with Beacon M-285. It is
advisable also to apply some of this lubri-
cant to the pole faces.

The upper core can be dropped into the
open end of the solenoid and the armature
then worked in place. This will require that
the armature be started in slightly side-
ways in order to clear the armature stop
screw. Make sure that the stop screw and
locknut are in place before this operation
is started. At the same time the armature
is being assembled in place, guide the
threaded stud of the upper core into the
hole in the center of the armature. Place
the locknut on the stud and tighten securely
after threads have been glyptaled. The slot
in the stud will allow it to be held while the
nut is tightened. Assemble the armature
springs and temporarily tighten the screws.

Now adjust the hinge to allow the cores
to rest squarely together in the energized
position. This can be gauged sufficiently
by adjusting the height of the hinge until
the armature is parallel with the edges of
the sides of the motor frame. Permanently
secure the armature hinge and adjusting
screws at this time.

Adjust the armature stop screw to pro-
vide .058 to .060 movement of the arma-
ture as gauged at this point with a thick-
ness gauge. Secure nut tightly after appli-
cation of glyptal to threads of screw.

Adjust armature spring tensions to pro-
vide a load of 63/} pounds measured in line
with the pawl spring. This tension should
be measured with a push spring scale
pressed against the pawl spring perch on
the armature. The tension read should be
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that required to just start the armature
moving.

In the absence of a push scale, the ad-
justment can be approximated by setting
the spring tensions to just allow the arma-
ture to pull in with 1.1 ampere d.c. passed
through the solenoid coil. Divide the spring
load approximately evenly between the
two springs.

At this time, assemble in place but do
not tighten the pawl stop block and ratchet-
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wheel positioning-spring assembly.

Next, assemble the ratchet. wheel and
arm assembly and shaft. Lubricate with
Beacon M-285 grease.

Permanently set the positioning spring
assembly to engage the fourth or fifth
tooth behind the pawl and bear against it
with approximately two to four ounces
pressure. To insure the most satisfactory
operation, make the lengthwise adjustment
so that the overtravel of the paw! and the
end play at the positioning spring are ap-
proximately equal.

Set the pawl stop block up to within a
few thousandths of the back of the pawl in
the unenergized position. In fact, this set-
ting should be about as close as the eccen-
tricity of the ratchet wheel will allow. This
may be judged by stepping the wheel
around and determining that at no point
is the back movement of the armature lim-
ited by the pawl stop block instead of the
stop screw. This stop block is used pri-
marily to limit overshooting. With the arm-
ature in the unenergized position, it should
not be possible to rotate the ratchet wheel
and arm assembly more than a quarter
of a tooth.

Mount the interrupter switch assembly
and securely tighten the screws after the
assembly has been aligned with the inter-
rupter adjusting screw. Set this screw to
cause the interrupter contacts to open ap-
proximately .006 with the armature in the
fully energized position. The exact adjust-
ment of these contacts can be made only
with the motor operating under a normal
load and is reserved until the final check
in the rack. The contact spring tension
measured at the contacts should be from 3
to 6 ounces.
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At this time, check the running of the
motor. Connect a two microfarad capacitor
across the solenoid coil and connect the
interrupter contacts in series with the coil
and 12 volts from a storage battery. The
motor should operate smoothly if the ad-
justments are correct. The adjustment of
the interrupter contacts will be found to
have the most noticeable effect on running.
These contacts should be set at this time
to give best performance.

The positioning switch assembly can now
be installed and adjusted. Mark a reference
line at the radial face of the tooth parallel
to the straight side of the upper motor arm
(which falls between marks A and B on the
side of the ratchet wheel). Count off ten
additional faces in a clockwise direction
and make a second reference mark at the
tenth face. Step ratchet wheel around until
straight side of pawl tooth aligns with
second mark.

Adjust the positioning-switch assembly
to allow a clearance of approximately .010
to .015 between the bakelite fingers and
the arms as they are cleared.

Step the ratchet-wheel assembly around
22 teeth and adjust the lateral positioning
of the switch assembly to allow a bakelite
finger to just rest against the next motor
arm to be engaged. One step further should
open this switch and it should remain open
for one additional step. One step beyond
this should again close this switch, and the
clearance between it and the bakelite finger
should not exceed .015.

If the motor arms are spaced exactly 90
degrees and the ends of the bakelite fing-
ers properly aligned, all four motor arms
should open the positioning switches for
two positions only and should clear the
fingers of the switches by not more than
.015 when again released. This can be best
determined only by trial and any necessary
adjustments governed accordingly.

Assembly and Adjustment of Ratchet Motor
in Rack FT-244-A

(1) Initial Procedure

Install the motor in.the rack with the
mounting screws sufficiently loose to
allow proper positioning.
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With later production rack assem-
blies, the large clearance hole for the
ratchet gear shaft has been omitted,
and in its place is a hole just, large
enough to receive the projection of the
gear shaft. The location of this hole is
placed accurately with respect to the
transmitter mounting holes in the rack.

This automatically maintains the
ratchet gear center in a position to pro-
vide 214, movement of the frequency-
shifter slides. The only adjustment re-
quired is to pivot the motor about this
point until a slide operated by a motor
arm is just released, and the clearance
between the slide head and motor arm
at the time of release is just sufficient
to allow release when the slide is cocked
sideways to cause this clearance to be
at a minimum. Refer to Figure 65.

A .002 or .003 gauge may be used to
check this clearance between the clos-
est pair of arms and slides. However,
it should be even more convenient to
determine that the closest combination
of arms and slides just clear when the
slide is cocked sideways and secure the
mounting screws with the motor in
that position. No further positioning
should be required.

(2) Positioning of Motor on Earlier Pro-
duction Rack Assemblies

On earlier production rack assemblies
which had the large clearance holes for
the gear shaft, the positioning of the
motor is more involved and must satis-
fy the following fundamental require-
ments:

‘/a) With a motor arm maintaining

a positioning switch in its first open
position, the opposite motor arm
should maintain its associated slide
in the position of maximum travel.
The positioning of the motor must
be such that the end of the slide
which engages the transmitter fre-
quency-shifter unit is 8.750 from a
line passing through the transmitter
and receiver grounded antenna ba-
nana plugs.

(b) With any motor arm maintaining
a positioning switch in its second
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open position, the opposite motor arm
must have just released the slide
held in the first open position. It
should clear the side of the slide
head by from .005 to .015, preferably
by as small an amount as will still
allow unfailing release of the slides
in the four desired positions. Due to
possible tolerance variations, it is
necessary that the motor-arm assem-
bly be rotated and all four positions
checked to ascertain which arm
comes closest to not clearing its as-
sociated slide head. With the oppo-
site end of this slide cocked side-
ways to cause the slide head to be
nearest the motor arm, the clear-
ance should be just sufficient to al-
low release. If desired, this may be
gauged with .002 or .003 shim stock.

(¢) The positioning of the motor
should be such that a radius line
from the ratchet - Wheel assembly
shaft center, passing through the
radial face of an arm, will be paral-
lel to a slide in the released position.

(8) Assembly and Adjustments Without

110

Use of Gauges or Fixtures

The three conditions in (a), (b) and
(c), above, must be met simultaneous-
ly, and the required adjustments may
seem quite involved. However, if nec-
essary, satisfactory assembly and ad-
justments can be made entirely without
use of gauges or fixtures.

The adjustments for arm clearance
and circular positioning trequired to
satisfy conditions (b) and (¢) can quite
easily be determined by visual inspec-
tion and manual operational check.
Without a special fixture to satisfy
condition (a), it is not difficult to
establish the proper position by trial.

To do this, actuate the motor arma-
ture until a slide has just been releas-
ed. This will assure that all the slides
are released. Place the rack assembly
on a transmitter unit and check the
clearance between the actuating slides
and the slides of the shifter unit. This
clearance should be approximately 4.
inch. A more desirable check is to de-
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termine that a shifter slide is moved
in for a distance of 214, inch when the
motor is operated to a point where a
positioning switch first opens.

(4) Check of Operation of Slides

After the positioning of the motor is
correctly done, it is desirable to check
the operation of the slides on the re-
ceiver side of the rack. The shifter
actuating ends of these slides should
measure 8.750 from a line running
through the transmitter and receiver
grounded antenna banana plugs. If ad-
justment is required, it can be effected
by the eccentric screw which pivots the
crossarms on the receiver side of the
rack.

The adjustment of these slides can
easily be checked with the receiver
placed in the rack. The clearance be-
tween the actuating slides and the
shifter slides should be approximately
1o inch in the released position. Here
again it is more direct to ascertain that
the‘shifter slides are operated at a dis-
tance of 214, inch when positioned by
the motor.

(6) Lubrication of Rack Assembly

Check to see that all bearing surfaces
of the rack frequency-shifting mech-
anism are lubricated with Beacon M-
285 grease.

This lubrication should be genenous
rather than slight, especially at points
requiring grease.

(6) Final Adjustments

Make final adjustment of the motor
interrupter contacts with the trans-
mitter and receiver mounted on the
rack and operated from a regular pow-
er supply or a 12-volt storage battery.
Note that the motor will operate satis-
factorily while the heavy interrupter
contact spring is flexed in and out over
a certain range. It is desirable to set
this heavy contact spring outward to
just within the point which causes a
noticeable change in motor perform-
ance. With this adjustment, note that
the spring can be flexed inward a
greater amount than outward before
erratic performance results. This ad-
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justment provides a more nearly opti-
mum setting for extremely low tem-
peratures. The speed of the motor un-
der normal load at room temperature
should be at least 30 rpm at 12 volts.

Generously lubricate ratchet gear
teeth and pawl bearing surfaces with
Beacon B-285 grease.

d. Maintenance of Rack Frequency-Shifter

Mechanism

(1) Inspect for free operation of all linkage
parts. Note if any joints show lack of
lubrication (evidenced by brass chips).

(2) Relubricate all bearing surfaces of the
rack frequency - shifting mechanism
with Beacon M-285 grease.

{(3) Do not attempt to clean the motor in-
‘terrupter contacts unless the build-up
of silver on the tungsten contact is
excessive. A small deposit of silver on
the tungsten contact is harmful only if
the relative lateral positioning of the
contacts is disturbed by disassembly or
some other cause. The cleaning opera-
tion, when necessary, should be con-
fined to the removal of all silver which
may be deposited on the tungsten. Do
this by using an extremely thin single-
faced contact file. A regular magneto
point file which has one side ground
off, leaving the thickness approximate-
ly .010 to .015, should be satisfactory.
After filing, the tungsten contact may
be additionally cleaned by dressing
with fine sandpaper. The roughness of
the surface of the silver contact is of
no consequence because it is made up
of cavities rather than protrusions.

T. 0. No. 08-10-105
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(4) The parts of the rack frequency-shift-
ing mechanism should require no at-
tention other than occasional lubrica-
tion. However, if for any reason it has
been necessary to disassemble these
parts, the one adjustment required
upon re-assembly involves the eccen-
tric screw and bushing pivoting the
upper cross arm group.

In resetting these eccentrics, always
keep the arrow on the head of the

ndAd +ha hitghi +3
SCrew ana on ne ousning pGinuing in

the same direction, and adjust the pair
to operate the shifter slides a distance
of 214, inch. The gap between the re-
ceiver shifter actuating slides and the
receiver shifter slides will be approxi-
mately 14, inch in the released position.

e. Rack Continuity and Resistance Measure-

ments

In addition to the tests shown below, all
connections, other than “ground” wires
shown, should indicate infinite resistance to
ground (the rack frame). All Jones plug
connections should indicate infinite resist-

ance to adjacent connections on the same
plug.

In all cases, the terminology “inside”
PSR Y 13 LA I U R, PR,

and “outside” refers to the center of the
rack, or the outer edges of the rack, rela-

. tive to the connections made to any part of

the particular component under test.

In the following test data, the contact
springs of relay 412 have been numbered
from the outside contact toward the relay
coil. Since eight springs are used, number
8 is therefore the spring adjacent to the
coil.

Cm.zt.r ol Ohm- Resist- Probable Cause
Test Positions meter
From To . ance of Incorrect
No. if Not Scale (Ohms) Readin
Normal Used g
1 |417, Term. 1 Ground Direct 0 Broken connection or
wiring.
2 1417, Term. 2 420, Term. 4 Direct 0 Same as 1.
417, Term. 2 418-2, Term. 2 Direct Same as 1.
4 | 417, Term. 2 419, Term. 8 Direct 0 Same as 1.
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Cor.tt.rol Ohm- Resist- Probable Cause
Test Positions meter
From To . ance of Incorrect
No. if Not Scale (Ohms) Reading
Normal Used
5 | 417, Term. 2 412, Inside coil Direct 0 Same as 1.
connection
6 | 417, Term. 2 411-1, Outside Direct 0 Same as 1.
coil connection
T | 417, Term. 2 406, Breaker Direct 0 Same as 1.
point
8 | 417, Term. 2 426, Outside Direct 0 Same as 1.
connection
next to 411-1
9 | 417, Term. 3 419, Term. 4 Direct Same as 1.
10 | 417, Term. 4 427, Moving Direct 0 Same as 1.
arm, section A
11 | 417, Term. 5 427, Moving Direct 0 Same as 1.
arm, section B
12 | 417, Term. 6 418-1, Term. 1 Direct 0 Same as 1.
13 | 417, Term. 7 418-1, Term. 2 Direct 0 Same as 1.
14 | 417, Term. 8 427, Moving Direct 0 Same as 1.
arm, section C
15 | 417, Term. 9 418-1, Term. 5 Direct Same as 1.
16 | 417, Term. 9 427, Moving Direct 0 Same as 1.
arm, section D
17 | 417, Term. 10 | 419, Term. 12 Direct 0 Same as 1.
18 | 417, Term. 11 | 419, Term. 10 Direct 0 Same as 1.
19 | 417, Term. 12 | 418-1, Term. 6 Direct 0 Same as 1.
20 | 417, Term. 13 | 420, Term. 5 Direct 0 Same as 1.
21 | 417, Term. 14 | 420, Term. 6 Direct 0 Same as 1.
22 | 417, Term. 15 | 418-2, Term. 7 Direct 0 Same as 1.
23 | 417, Term. 16 | 418-1, Term. 4 Direct 0 Same as 1.
24 | 417, Term. 17 | 412, Outside Direct 0 Same as 1.
coil connection
25 | 417, Term. 17 | 411-1, Outside Direct 0 Same as 1.
contact
26 | 417, Term. 18 | 418-1, Term. 3 Direct 0 Same as 1
27 | 420, Term. 2 420, Term. 10 Direct 0 Same as 1
28 | 420, Term. 2 402, Inside Direct 0 Same as 1
connection
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Cm‘zt:r ol Ohm- Resist- Probable Cause
Test Positions meter
From To . ance of Incorrect
No. if Not Scale (Ohms) Readin
Normal Used ‘ g
29 | 420, Term. 2 418-2, Term. 3 Direct 0 Same as 1.
30 | 420, Term. 2 412, Armature 7 Direct 0 Same as 1.
31 | 420, Term. 2 419, Term. 5 Direct 0 Same as 1.
32 | 420, Term. 1 418-2, Term. 1 Direct 0 Same as 1.
33 | 420, Term. 3 Ground Direct 0 Same as 1.
34 | 420, Term. 7 Ground Direct 0 Same as 1.
35 | 420, Term. 12 | Ground Direct 0 Same as 1.
36 | 420, Term. 8 419, Term. 6 Direct 0 Same as 1.
37 | 418-2, Term. 4 | 412, Contact Direct 0 Same as 1.
No. 8
38 | 418-2, Term. 4 | 412, Contact Relay 412 Direct 0 Misadjustment of re-
No. 7 closed lay 412 or burned con-
tacts.
39 | 418-2, Term. 5 | 419, Term. 9 Direct 0 Same as 1.
40 | 418-2, Term. 6 | 419, Term. 11 Direct 0 Same as 1.
41 | 418-2, Term. 8 | Ground Direct 0 Same as 1.
42 | 419, Term. 3 412, Contact Direct 0 Same as 38.
No. 7
43 | 419, Term. 7 Ground Direct Same as 1.
44 | Receiver Ground Direct Broken or loose plug.
antenna jack,
ingide pin
45 | Receiver 412, Contact Armature | Direct 0 Broken connection or
antenna jack, | No. 2 closed relay 412 misadjusted.
outside pin
46 | Transmitter Ground Direct 0 Broken or loose plug.
antenna jack,
inside pin
47 | Transmitter 412, Contact Direct 0 Broken connection or
antenna jack, | No. 2 relay 412 misadjust-
outside pin ed; burned contacts.
48 | 416, Center 412, Contact Direct 0 Same as 47.
connector No. 3 )
49 | 412, Contact Ground Direct 0 Misadjusted relay 412
1, 4,5 or burned contacts.
50 | 417, Term. 17 | 417, Term. 2 Direct 200 | Shorted low-voltage
bus.
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e. Rack Continuity and Resistance Measurements—Continued
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Cm.zt.'rol Ohm- Resist- Probable Cause
Test Positions| meter
From To . ance of Incorrect
No. if Not Scale (Ohms) Readin
Normal Used g
51 | 406, Inside 406, Top Direct 0 Broken connection or
interrupter terminal open wiring.
contact
52 | 406, Outside 426, Outside Direct 0 Misadjusted or defec-
interrupter contact near tive ratchet-motor in-
contact 411-1 terrupter contacts.
53 | 406, Outside 401, Outside Direct 0 Same as 52.
interrupter contact
contact
54 | 406, Inside 401, Outside Direct 0 Same as 51.
interrupter contact
contact
55 | 411-1, Inside 411-2, Bottom Direct 0 Broken connection or
coil contact outside contact wiring.
56 | 401, Inside 426, Inside Direct 0 Defective switch 426.
connection connection near
AUDIO
nameplate
57 | 406, Bottom 401, Inside Direct 0 Broken connection or
coil terminal connection open wiring.
58 | 426, Inside 411-2, Outside Direct 0 Broken connection.
connector near | upper contact
AUDIO
nameplate
59 | 411-2, Ground Direct 0 Broken armature
Armature ground jumper.
60 | 411-2, Upper 406, Lower Direct 0 Broken connection or
outside contact| coil connection open wiring.
61 |[411-1, Bottom | 426, Outside Direct 0 Same as 60.
outside contact| contact near
411-1
62 | 411-2, Upper 406, Top coil Direct 0 Same as 58.
outside contact | terminal
63 | 420, Term. 2 Ground (30 Direct Open Shorted capacitor 402.
: seconds)
64 (406, Top coil 406, Bottom Direct 7 Shorted capacitor
term. coil term. 401; open coil of
motor 406.
65 |[417, Term. 2 417, Term. 5 427B Direct 40 Open or shorted coils
Closed of relays 411-1, 411-2.
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26. DYNAMOTOR UNIT MAINTENANCE
a. Adjustment of Output Voltages

(1) Do not attempt to adjust the output
voltages or tamper with the interior
of the dynamotor unit unless it has
been definitely determined that ad-
justments are necessary.

(2) If it is found that the output voltages
are unreasonably high or low or if a
new voltage regulator or dynamotor
has been installed in the dynamotor
unit, set the output voltages accord-
ing to the following procedure.

(3) Remove the cover of the dynamotor
unit [see Paragraph 21i(1)].

(4) Connect the dynamotor unit to the rest
of the equipment and a 30-volt bank
of storage batteries. Turn the equip-
ment on by pressing any one of the
four channel-selector pushbuttons lo-
lated on Radio Control Box BC-602-A.
Place the T-R-REM. switch in R posi-
tion. Be careful of the dynamotor fan!

(5) After allowing the equipment to warm
up for several minutes, measure the
low-voltage output by connecting an
accurate voltmeter between the chassis
and the terminal marked L.V. located
on top of the output-filter box. With
the battery cable tapped across enough
battery cells to give a dynamotor input
voltage of 26 to 28 volts, as measured
at the terminals of the input filter, the
low-voltage reading should be between
13.0 and 13.2 volts. If the reading does
not fall within this range, adjust the
tap on the regulator-coil series resistor
316 until it does. Be sure to tighten the
screw on the tap sufficiently to prevent
movement in service.

b. Adjustment of Carbon Pile Voltage Regulator

(1) Three adjustments are associated with
the earbon-pile voltage regulator. A
variable resistor in series with the
regulator coil adjusts the coil current:
a screw, on top of the regulator unit
under the cover, varies the initial com-
pression of the carbon pile and a large
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screw on the bottom of the assembly
adjusts the length of the air gap.

Two factors must be considered in
the adjustment of a regulator: regu-
lation and stability. Any adjustment
is necessarily a compromise between
these two factors.

When the dynamotor unit is operat-
ed from a source of power that has
very poor regulation or from a power
source with good regulation but con-
nected by unusually long or high - re-
sistance leads, there is a tendency for
the regulator-dynamotor combination
to become unstable; that is, the speed
of the dynamotor might begin to fluctu-
ate.

To test the dynamotor unit, connect
it to and operate it with Radio Set
SCR-522-A, as described in Paragraph
26a, but connect a resistance in series
with the leads (from the dynamotor
unit to the battery) to simulate the
resistance of aircraft wiring. This re-
sistance should be 0.15 ohm, divided
in any convenient manner between the
two leads. If a suitable resistor is not
available, 150 feet of #10 wire, for
example, could be used.

To test for regulation, the input volt-
age, as measured at the terminals of
the input-filter can, should be varied
over the range of approximately 21.8
to 29 volts by tapping the dynamotor
unit input leads across portions of the
battery. The low-voltage output should
remain within the limits of 12.35 to
13.52 volts.

To insure that the dynamotor unit
will be stable in actual operation, start
it several times, using 15 cells of the
storage battery. Repeat, using 14, 13
and 12 cells. In each case, the dyna-
motor unit should start without mak-
ing more than two complete cycles
of speed fluctuation.

If the dynamotor unit exhibits ten-
dencies of instability, it is very likely
only necessary to adjust the compres-
sion screw on top of the regulator
under the cover. First, loosen the three
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captive screws on top of the regulator
and remove the cover. Loosen the
small flathead screw which clamps the
adjustment screw. A clockwise rota-
tion of the compression adjustment
screw increases the stability but de-
creases the ability to regulate. A
counterclockwise adjustment decreases
the stability but increases the ability
to regulate. Adjust this screw in in-
creases of mot more than 10 degrees
until the performance of the unit satis-
fies the requirements of both stability
and regulation. After each adjustment
and before the unit is~tested, tighten
the locking screw. If these adjustments
have changed the value of the output
voltage, readjust the variable resistor
316.

(2) If the regulator does not tend to work,

apply the following instructions:

(a) Remove the +LV brush from
the holder on the dynamotor [see
Paragraph 21i(10)] and the 6 - con-
tact plug from the output-filter
socket. Connect an ohmmeter be-
tween the chassis and the low - volt-
age terminal (4) on the output socket
323. Adjust the tap on the regulator-
coil series resistor 316 until the ohm-
meter indicates 13.1 ohms. Replace
the 6-contact plug and 4LV brush.
Replace the ohmmeter with an ac-
curate voltmeter capable of reading
up to 15 volts d.c. Connect this d-c
voltmeter across the input leads at
the input-filter terminals of termi-
nal strip 355.

(b) Turn the equipment on and
check the low-voltage output with an
input voltage of 26 to 28 volts. If
the meter does not read between
13.0 and 13.2 volts, an adjustment
of the air gap is necessary. The air-
gap adjustment screw is accessible
through the hole in the bottom of
the dynamotor unit chassis (see Fig-
ure 61). Loosen the two small lock-
ing screws and turn the large ad-
justment screw until a minimum out-
put voltage is obtained. Then turn
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the.screw in a counterclockwise di-
rection until a voltage of between
13.0 and 13.2 volts is obtained. If,
when turning the air-gap adjust-
ment screw in a counterclockwise
direction, the voltage jumps higher
than 13 volts or sustained insta-
bility occurs, it will be necessary to
turn the voltage-regulator compres-
sion adjustment screw in a clock-
wise direction about 10 degrees and
then repeat the air-gap adjustment.
Continue to adjust the compression
screw and the air-gap screw until
the requirements of stability and
regulation are satisfied.

(c) If a satisfactory adjustment is
not found by carefully following this
procedure, repeat, using a lower re-
sistance setting than described in
step (a) above. However, do not low-
er the resistance, as indicated by
the ohmmeter, to less than 12 ohms.

¢. Dynamotor Unit Trouble Location and
Remedy

(1) Noisy Dynamotors

If a
il

::.
s
§

ably nmsy when substltuted in an
equipment for a dynamotor unit which
gives a satisfactory noise level, the fol-
lowing suggestions may be helpful in
determining the difficulty.

(a) Inspect the springs on the brush
holders to see that they are all in
place and are not restricted in apply-
ing pressure to the brush.

(b) Look for brushes which have
been worn beyond usefulness.

(¢) With the dynamotor unit oper-
ating with Radio Set SCR-522-A,
listen to the output in the head-
phones and apply slight additional
pressure to each brush, using an in-
sulated rod or pencil. Should the ad-
ditional pressure cause a marked de-
crease in the noise level, applying
slightly additional pressure to the
brush by properly bending the spring.
CAUTION: — Do not increase the



SERVICING AND REPAIR

RESTRICTED
T. O. No. 08-10-105

brush pressure sufficiently to cause
overheating of the commutator. Fol-
lowing this adjustment, operate the
dynamotor unit for several hours
and examine the commutator for evi-
dence of throwing of solder or rain-
bow - color effect of the segments,
indicating excessively high commu-
tator temperature.

(d) Examine the commutator for a
dirty surface or material embedded
between the segments. Do not con-
fuse a dirty commutator with the
normal dark, chocolate-brown color.
Look for nicks or scratches on the
segments. Clean commutator and
polish with crocus cloth or very fine
sandpaper (never use emery cloth).
Be very careful not to put ridges in
the surface.

(e) Inspect for restricted or sticking
brushes. Remove the brushes and ex-
amine the inside surfaces of the
holders and the brush for any for-
eign substance or high spot that
might prevent the free movement
of the brush in its holder.

(f) Look for loose connections.

(2) Loss of Output Voltage

Should one of the output voltages fail,
logk for the following causes:

Pars. 26c-264

(a) Inspect the springs on the brush
holders to see that they are all in
place and are not restricted in apply-
ing pressure to the brush.

(b) Look for worn out brushes and
broken brush pig tails.

(¢) Inspect the inside surfaces of
the brush holder and the brush for
any foreign substance that might
prevent the free movement of the

brush in its holder.

If the source of trouble cannot be lo-
cated after following the suggestions
outlined above, send the dynamotor
unit to a repair depot.

d. Dynamtor Unit Continuity and Resistance .

Measurements

Disconnect the dynamotor unit from the
rest of Radio Set SCR-522-A. Remove the
cover of the dynamotor unit [see Para-
graph 21i(1)]. Use Test Set I-56-A. If re-
sistance measurements vary more than
+10% from the values given in the table
below, investigate the circuit components
in question. These tests apply to Dyna-
motor Unit PE-94-A but may readily be
adapted for a 14-volt dynamotor unit, if
one is being used.

d. Dynamotor Unit Continuity and Resistance Measurements—Continued

Test Condi- Ohm- Resist- Probable Cause
Test , . . meter
From To tions if Not ance of Incorrect
No. Normal | SC% | (Ohms) Readi
rma Used eading
1 323, Term. 1 | 354, (—MV) Direct 0 Open choke 310-1.
2 323, Term. 1 | Ground (—MV) RX1000 | Open |Defective capacitor
Lead dis- 301-1 or 302-1.
connected
3 323, Term. 2 | 354 (+HV) Direct 0 Open choke 310-2.
4 323, Term. 2 | Ground (+HV) RX1000 | Open |Defective capacitor
Lead dis- 301-2, 302-2.
connected
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d. Dynamotor Unit Continuity and Resistance Measurements—Continued

Test Test Condi- 2’;;’;; Resist- Probable Cause

e’ From To tions tf Not ance of Incorrect

No. Normal Scale (Ohms) Readin
Used g
5 323, Term. Ground Direct 0 Defective ground wir-
ing; defective socket
323.
323, Term. 354 (+LV) Direct 0 Open choke 310-3.

7 323, Term. Ground Direct 1.2 Open choke 310-3; de-

fective resistor 317 or
316; defective regula-
tor 314 or 14.5v gen-
erator.

8 323, Term. Ground (+LV) RX1000| Open |Defective capacitor
Lead dis- 301-3 or 302-3.
connected

9 323, Term. 354, (+SW) Direct 0 Open choke 310-4.

10 323, Term. 5 | Ground RX1000| Open [Shorted or defective
capacitor 301-4 or
301-7.
11 328, Term. 322, Term. 2 RX10 200 Open choke 310-4; op-
en coil of starter re-
lay; open choke 312.
12 323, Term. Ground (+SW) RX1000| Open |Defective capacitor
Lead dis- 301-4, 303-B.
connected
13 354, (4+SW) 355 (+) Direct | 200 Open in coil of starter
relay.
14 323, Term. 354, (—SW) Direct 0 Open choke 310-5.
15 323, Term. Ground (—SW) RX1000| Open |Defective capacitor
Lead dis- 301-5.
connected
16 322, Term. 355, (—) Direct 0 Open choke 311.
17 322, Term. Ground (—) Lead |RX1000| Open |Defective capacitor
discon- 301-6.
nected
18 322, Term. 2 | 355 (+) Direct 0 Open choke 312.
19 322, Term. Ground (+) Lead [RX1000| Open Defective capacitor
discon- 301-7.
nected
20 Blue dyna- Green All four Direct 7 Loose motor brushes;
motor lead dynamotor dynamotor defective armature;
lead leads dis- open or defective
connected regulator field.
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Pars. 26d-28a

d. Dynamotor Unit Continuity and Resistance Measurements—Continued

Te.s.t Ohm- Resist- Probable Cause

Test Conditions| meter

From To ance of Incorrect

No. If Not Scale (Ohms) Reading

Normal Used

21 Thin yellow Blue All four Direct 16 Loose motor brushes;
dynamotor dynamotor dynamotor defective armature;
lead lead leads dis- open or defective

connected regulator field.
Open or defective
shunt field.

22 Thick yellow | Blue Direct 0 Loose motor brushes;
dynamotor dynamotor defective armature;
lead lead open or defective

regulator field.
Open or defective
series field.

23 354, (—SW) Ground RX1000 {Open |Shorted capacitor

303A, 301-5, 301-6,

27. MAINTENANCE OF RADIO CONTROL
BOX

a. Control Box Trouble Location and Remedy

(1) If the transmitter stays on, although
the T-R-REM. lever switch is in either
the R or REM. position, examine the
T-R-REM. switch for dirty or bent
contacts.

(2) Check for burned-out pilot lamps.
Lamp-replacement instructions are giv-
en in Paragraph 27b.

(3) Make certain that the contacts of
switch 611 are not loose or making
intermittent contact.

(4) Check cams at the rear of switch 611
for a thin film of lubricant. Use Pio-
neer Instrument Oil #1 or Mobil Fluid
HFW for relubrication.

(5) Check dimmer assembly for freedom
of action.

(6) Examine wiring for evidence of fray-
ing or wear.

. Replacement of Control Box Pilot Lamps

To remove a control-box pilot lamp, first
remove the two panel-mounting screws
from the panel of Radio Control Box BC-
602-A (see Figure 6). Turn the handle of

the T-R-REM. switch counterclockwise
until the handle can be removed. Remove
the panel of the control box.

Remove the lamp cap. A lamp-cap re-
mover is supplied with Test Equipment
IE-19-A. Slots are provided in the lamp
sleeves to accommodate the lamp-cap re-
mover. The lamp may now be removed
with the special extracting tool which is
part of the test equipment. Pull the lamp
out. No turning is required. The extract-
ing tool may also be used for inserting
lamps in the radio control box. If no special
tools are available, remove the right-side
mounting plate and remove the lamps with
a small screwdriver.

28. RELAY MAINTENANCE
a. Telephone-Type Relays

Servicing of telephone-type relays, such as
are used in Radio Set SCR-522-A, is limited
to contact cleaning. Do not attempt any
other kind of repair.

Never bend the springs because this may
shift the fulerum point. Factory adjusters
“iron” the spring and give it a “bow” in
the desired direction. This kind of adjust-
ment is generally permanent, and any
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trouble with the relays is usually due to
a glaze or dirt in the contacts. Do not use
sandpaper, crocus cloth, or a file (not even
a “contact file”’) to clean the relay contacts.

Burnish or polish the relay contacts. A
flat toothpick dipped in carbon tetrachlor-
ide is usually satisfactory. Contact burn-
ishers, consisting of a thin, flexible, metal
strip slightly roughened by sand-blasting
or etching (or made of soft metal such as
nickel silver, milled like the edge of a coin),
are commercially available. These burn-
ishers are designed to remove only dirt
and glaze, not metal. Pressure for the work
must be provided only by the closed con-
tacts.

. Adjustment of Squelch Relay 246

The contacts of the squelch relay should
be serviced exactly the same way as speci-
fied for the telephone-type relays in Para-
graph 28a. If proper operation of the
squelch relay cannot be obtained, check
the spacing between contacts. This spacing
should be between .0015” and .003”. Ad-
just the spring tension to the point at
which the relay closes when a current of
approximately 4 ma flows through the coil.
When properly adjusted, the squelch relay
should open and close with a coil-current
differential of not more than 0.2 ma (e.g.,
close at 4 ma, open at 3.8 ma). Make cer-
tain that the armature spring does not
rub against any portion of the relay frame.
Erratic, undependable operation will result
if there is excessive play in the armature
pivot bearings.

. OVERALL PERFORMANCE TESTS

a. General

If the operation of the equipment is ques-
tionable or if major repairs or adjustments
have been made, the performance of the
equipment should be checked in accord-
ance with the following procedure. The fig-
ures obtained as a result of these tests
should agree approximately with the nor-
the following tables but in no case should
be worse than the minimum performance
characteristics.

RESTRICTED
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b. Standard Test Conditions

Unless otherwise specified, the following
standard test conditions must be main-
tained for all performance tests of Radio
Receiver BC-624-A and Radio Transmitter
BC-625-A.

(1) Interconnecting Cords.— The trans-
mitter-receiver assembly must be con-
nected for operation by means of Radio
Control Box BC-602-A (refer to Fig-
ure 27). Radio Receiver BC-624-A, Ra-
dio Transmitter BC-625-A, Rack FT-
244-A and Case CS-80-A must be
properly assembled together.

(2) Temperature.— Prevailing ambient,
20°C to 30°C (60°F to 86°F).

(3) Humidity.— 25% to 90%.
(4) Atmospheric Pressure.— Normal.
(5) Vibration.— None.

(6) Warm-up Period-— Not exceeding 5
minutes.

(7) Phantom (Dummu) Antenna.— For
receiver, a 50-ohm non-inductive re-
gistor (including signal-generator out-
put circuit) in series with Cord CD-
477 (b feet long). For transmitter, a
50-ohm non-inductive power resistor in
series with a thermomilliammeter must
be connected to the end of a 5 foot
Cord CD-477.

(8) Primary - Power Supply.— The line
voltage must be 28 volts (measured
across the input terminals of the dyna-
motor unit).

(9) Squelch Circuit and Audio Level Con-
trols.— The squelch circuit (RELAY)
control (see Figure 3) must be set in
the extreme clockwise position. This
renders the squelch circuit inoperative.
The AUDIO level control must be set
in the extreme clockwise position for
maximum output.

(10) Output Load (Receiver Audio)-—Non-
reactive load of 4000 chms (G.R. out-
put meter), yellow lead connected to
terminal No. 7 of audio transformer
296.
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(11) Power Amplifier Loadinyg+.— Unless
otherwise specified, the power ampli-
fier must be resonated and loaded so
that with the transmitter METER
SWITCH in position 3, the 0-1 ma d-c
test-milliammeter reading is 0.65, ex-
cept that when maximum antenna cur-
rent is obtained at values of plate cur-
rent lower than 0.65 (on milliam-
meter scale) the transmitter must be
tuned and adjusted for maximum an-

tonna ecnrrant
V1400 0F VML LA ViV

(12) Standard Modulated Signal.
at 400 cycles.

30

(13) Standard Output-— 10 mw, combined
signal and noise.

Because of the high frequencies in-
volved, special care must be taken with
the various cables associated with the
test-set-up. Before any measurements
are made on a new set-up, the cables
should be dressed so that with the
signal-generator attenuator set at zero,

Par. 29b-29¢

REM. switch in R position. Set the
signal generator for a 12-mc signal, 30
wv output. With a General Radio (or
equivalent) output meter connected to
the audio-output terminals of Junction
Box JB-29-A (terminals No. 1 and 4
of socket 804, or 1 and 3 of socket 802),
adjust the signal-generator tuning con-
trol for maximum receiver output and
then adjust the receiver AUDIO con-
trol for 10 mw output. Increase the

signal generator output to 60 nv and

then adjust its frequency control above
and below resonance (12 mec) to find
the frequencies required to give 10 mw
receiver output. Do not change the re-
ceiver tuning - control settings. The

4+t 3
total bandwidth is the difference in

kilocycles between the signal generator
settings above and below resonance.
Repeat for 10, 100, 1000 and 10,000
times 30 uv output and record the total
bandwidths.

the receiver output (except for noise) SELECTIVITY
is actually zero. Bandwidth

L . Test Imput — :
. For test purposes, it is desirable to Frequency Inw | Normal Mini- | Maxi-
pace the four channels equally over mum | mum
the range 100-156 mc. Refer fo Para- — —
graph 9b for instructions on choosing 12 me 30
receiver crystals for desired frequen- Above Below
cies and for instructions on receiver 50 ke 60 ke | x2 110 ke | 60 ke | 130 ke
channel alignment. All measurements 87 96 x 10 181 200
should be made with a Ferris Micro- 129 136 | x 100 265 290
volter Model 18C (or equivalent). It 179 176 x 1000 355 390
is not possible to use Signal Generator 299 238 x 10,000 | 460 490

1-96-A for this purpose.

(2) Normal Sensitivity

¢. Methods of Measurement

To make performance tests, proceed as fol-
lows and record results on forms similar
to the tables in the following paragraphs.

(1) Selectivity

Remove the receiver, transmitter and
rack from Case CS-80-A and connect
the output of a Ferris 18C signal gen-
erator (or equivalent) to the control
grid of the receiver mixer Tube VT-203
and the frame of the r-f unit (see Fig-
ures 38 and 40). Use the shortest pos-
sible leads. Place the control-box T-R-
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(a) Place the transmitter, receiver
and rack inside Case CS-80-A and
connect the standard signal genera-
tor (Ferris 18C) through the phan-
tom (dummy) antenna and Cord CD-
477 to the antenna input socket 416
located on the rack.

(b) Connect the receiver audio out-
put to the output-power meter as in
Paragraph 29¢(1). Set the meter im-
pedance at 4000 ohms. Note that for
4000-ohm receiver - output imped-
ance, the yellow wire must be con-
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nected to terminal 7 of the receiver
audio-output transformer 296.

(c¢) Set the signal-generator at the
desired test frequency. Set the out-
put at approximately 5 uv. Set the
receiver AUDIO control at the ex-
treme clockwise rotation position.
Tune the signal generator for maxi-
mum receiver audio output. Turn the
modulation off* and adjust the re-
ceiver AUDIO control for 1 mw noise
output. Turn modulation on again
and adjust signal generator output
for 10 mw audio output (signal plus
noise). Continue to adjust the re-
ceiver AUDIO control and the signal
generator output until 10 mw audio
output is obtained with the modula-
tion on 1 mw with the modulation
off, the receiver input and gain re-
maining constant. Record the signal-
generator output setting. This is the
sensitivity expressed in microvolts

RECEIVER NORMAL SENSITIVITY

SERVICING AND REPAIR

(b) Adjust the signal-generator fre-
quency to the image frequency (sig-
nal frequency minus twice the inter-
mediate frequency, or 24 mc).

(¢) Increase the signal - generator
output until 10 mw audio output is
obtained from the receiver. Record
the signal-generator output.

(d) Record the image rejection ratio
as the microvolts obtained in (c¢)
divided by the microvolts obtained in
(a). Repeat for each test frequency.

TEST IMAGE-REJECTION RATIO
FREQUENCY Normal Mintmum
156 me 5,000 1,000
148 mc 14,000 3,000
140 mc 24,100 10,000

Test Sensitivity
Frequency Normal Minimum
100 me 34 puv 6 pv
124 mc 2.6, uv 6 uv
140 mec 3.1 pv 6 uv
156 mc 3.4 pv 6 uv

(3) Image-Frequency Rejection

*NOTE: With

(a) Operate the receiver in accord-
ance with the instructions given in
Paragraph 29b. For a given test fre-
quency, follow the same instructions
given in Paragraph 29¢(2) for mea-
suring normal sensitivity. Record
the signal-generator output.

the modulation turned off, it is necessary

to slightly retune the 18C signal generator for maximum
receiver audio output since this generator shifts frequency

slightly when

the modulation is turned on or off, particu-

larly at frequencies above 125 me.

122

(4) Automatic Gain Characteristic

RESTRICTED

(a) Operate the receiver in accord-
ance with the instructions given in
Paragraph 29b. Channel frequency,
100 mec.

(b) Set the signal-generator output
at 20 uv, 30% modulated. Adjust the
signal-generator tuning dial for max-
imum receiver output.

(¢) Increase the signal - generator
output to 100 uv and adjust the
AUDIO control for 100-mw receiv-
er output.

(d) Reset the signal generator for
20 pv output and record the receiver
power output in milliwatts. Repeat
for each receiver input listed in the
table below.

(e) Calculate the output in db, re-
ferring to the output for 20 .v input
as zero level.
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AUTOMATIC GAIN CONTROL (¢c) Tune the transmitter on the
CHARACTERISTIC channel frequencies listed in the ta-
ble below. Antenna current may be
OUTPUT (db) read on the 0.500 ma r-f milliam-
Input t
v ' meter.
Normal Maximum (d) Record the milliammeter read-
ings. Calculate the power output by
20 0 0 applying the formula:
50 +1.7 2R
100 +1.8 -6 |/ —
1,000 +3.9 10¢
10,000 +5.4 Where W is the power output in
100,000 +5.8 +12 watts, I is the milliammeter reading
and R is the phantom-antenna re-
(5) Audio-Frequency Power Qutput sistance in ohms (see Figure 66).
(a) Operate the receiver in accord- TRANSMITTER POWER OUTPUT
ance with the instructions given in
Paragrap}';x 29b. Cgal?gi) frequency, Test POWER OUTPUT (Watts)
100 mc. Receiver control at .
maximum (extreme clockwise posi- Frequency (me) Normal Minimum
tion). 100 77 6
(b) Record microvolts input neces- 110 8.9 6
sary for 75 mw and 300 mw receiver 120 9.7 6
output. 130 9.9 6
140 8.8 6
RECEIVER A-F OUTPUT POWER 150 8.1 6
156 7.4 6
Test Receiver RECEIVER INPUT (7) Under Voltage and Over Voltage Test
Frequency | Output Normal | Mazimuwm Tune the transmitter up on four chan-
nels (see Paragraph 9a) and vary the
100 me 75 mw 3.7 uv 15 uv input voltage to the dynamotor from
22 to 32 volts. The transmitter power
100 me 300 mw 17 v 15 v output should not fall below six watts
at any dynamotor input voltage within
(6) Radio Transmitter BC-625-A Power the range 22-32 volts.
Output
(a) Operate the equipment as in 65
Paragraph 29b. Connect Cord CD-477
(5 feet long) to the PHANTOM sol
ANT. socket on the meter panel of Q¢
Signal Generator 1-96-A and to an- (v
tenna socket 416 on the rack. Con- s s :§ H
nect the d-c meter cord to the signal N {
generator D.C. METER socket and
transmitter socket 171. The phan- 50
tom antenna characteristics are giv-
en in Figure 66. - FREQ_MC.
(b) If Signal Generator 1-96-A is 100 1o 120 130 140 150 160
not being used, employ Cord.CD-477
terminated by a phantom antenna FIGURE 66 — TYPICAL CHARACTERISTICS
and a 0-500 ma r-f milliammeter. OF PHANTOM ANTENNA

RESTRICTED 123



Par. 30

RESTRICTED
T. 0. No. 08-10-105

30. FUNCTION OF ALL WIRES IN INTERCONNECTING CABLES

Cable Pz'l:tlulf]lo. Function
Dynamotor Unit to 1 —14v or —28v Input to dynamotor.
Battery

2 +14v or +28v to dynamotor.
Dynamotor Unit to Rack 1 —150v Bias supply.

2 +300v Plate and screen supply.

3 —13v, 4150v, —300v, Ground.
*NoTE: The wires con- 4 +13v Heater and control-circuit supply.

nected to pin nos. 8, 9, 5 Dynamotor starting-relay control.

;01 Gagn:r i%:élglgugoiz 6 Dynamotor starting-relay control.

return to the dynamotor *8 Receiver AVC (used only when marker beacon receiv-

unit. See the schematic er is installed.)

;ilr.cuit diagram, Figure *9 To press-to-talk switch on tl}rot_te (_U. S. i.n-stall.ations
only) or to press-to-transmit circuit (British instal-
lations only).

*10 +300v for marker beacon receiver.
*12 —300v, Ground for marker beacon receiver.
Junction Box to Rack 1 Common ground.
2 +13v Supply for BC-602-A indicator lamps.
3 Receiver and interphone audio output.
4 Ratchet motor control, Channel A.
5 Ratchet motor control, Channel B.
6 Pilot microphone.
7 Pilot microphone.
8 Ratchet motor control, Channel C.
9 Rz}tchet motor control, Channel D: slow release
relay 130.
10 Crew microphone.
11 Crew microphone.
12 Contactor relay 131 control.
13 Dynamotor starting relay control.
14 Dynamotor starting relay control.
15 Relay 161, press-to-transmit (press-to-talk) circuit.
16 Ratchet motor channel controls, common return.
17 Antenna relay 412 control.
18 Relay 161.
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30. FUNCTION OF ALL WIRES IN INTERCONNECTING CABLES—Continued

Par. 30

Cable “f’lu‘g_ Function
FPin No.
Junction Box to Radio 1 Common ground.
Control Box 2 +4-13v Supply for indicator lamps.
3 Ratchet motor channel controls, common return.
4 Ratchet motor control, Channel A.
5 Ratchet motor control, Channel B.
6 Ratchet motor control, Channel C.
7 Ratchet motor control, Channel D.
8
9 T-R-REM. switch ant. relay 412 control.
10
11 Dynamotor starting relay control.
12 Dynamotor starting relay control.
Junction Box to Jack 1 Ground.
Box BC-629-A (Pilot) 2 Pilot microphone.
3 Rec. and interphone audio output.
4 Pilot microphone.
Junction Box to Jack 1 Ground.
Box BC-630-A (First .
2 Crew microphone.
Crew)
Gun switch. Press-to-transmit connection in British
installations; not used in U. S. installations.
4 Rec. and interphone audio output.
5 Gun switch. Press-to-transmit connection in British
installations; not used in U. S. installations.
6 Crew microphone.
Jack Box BC-630-A All connections between these jack boxes are continu-
(First Crew) to Jack ations of the wires connecting Junction Box JB-29-A
Box BC-631-A and Jack Box BC-630-A.
(Other Crew)
Junction Box to Press- 1 Ground.
to-transmit Circuit 2 Press-to-transmit (Press-to-talk) relay 161.
Junction Box to 1 Ground.
Contactor 2 Contactor relay 131.
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SECTION V
APPENDIX
Paragraph
Table of Replaceable Parts . . . . . . . 31
Table of Interchangeable Parts . . . . . . 32
RMA Color Code for Resistors and Capacitors . 33

Q4
o=

Alternate Capacitors and Resistors Listed in
Order of Preference . . . . . . . . . 36

As a result of shortages of critical materials, it
may be necessary for the contractor to substitute
less critical materials in some instances. The data
supplied in this book regarding electrical parts is
correct as of the date of publication.

To assure that adequate replacement parts are
obtained, it is imperative that replacement parts
be ordered not only by the contractor’s drawing
numbér as it appears in the instruction book but
also by the circuit symbol assigned to a particular
part.
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33. RMA COLOR CODE FOR RESISTORS AND
CAPACITORS

Significant Decimal Voltage
Color Figure Multiplier Tolerance Rating
Black 0 1
Brown 1 10 1% 100 volts
Red 2 100 2% 200 volts
Orange 3 1,000 300 volts
Yellow 4 10,000 400 volts
Green 5 100,000 5% 500 volts
Blue 6 1,000,000 600 volts
Violet 7 10,000,000 700 volts
Gray 8 100,000,000 800 volts
White 9  1,000,000,000
Gold - 0.1 5%
Silver - 0.01 10%
No Color - - 20% 500 volts

RESISTORS

The nominal resistance value of fixed composi-
tion resistors is -indicated in two manners. The
one in most common use indicates the value by
bands of color as follows:

A £

AB <D

Band A indicates the first significant figure of
the resistance of the resistor.

Band B indicates the second significant figure.
Band C indicates the decimal multiplier.

Band D, if any, indicates the tolerance limits
about the nominal resistance value.

The least common system used for indicating
nominal resistance value is as follows:

4V
22

The body (A) of the resistor is colored to rep-
resent the first significant figure of the resistance
value. One end (B) is colored to represent the
second significant figure, and a band or dot (C)

T. 0. No. 08-10-105
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CAPACITORS

Two systems for color coding small fixed ca-
pacitors are in use. In either case, capacity is
expressed in micromicrofarads, and some means
to avoid ambiguity in interpretations of colors is
provided. An arrow pointing from left to right or
the manufacturer’s name is generally used.

In general, capacitors having a working voltage
of 500 volts are coded by means of three dots of

LVLY VAL KiT Ll LT0 RS

color as follows:

“*MFa.NAMEe

Dot A indicates the first significant figure of
the capacitance of the capacitor.

Dot B indicates the second significant figure.
Dot C indicates the decimal multiplier.

An additional dot is sometimes shown when the
working voltage is other than 500 volts. This dot

indicates the voltace rating of the condenger

j309 102 Lot} VivagtT vaall LRAARCASTI.

A second system now coming into common use
involves six dots of color as follows:

ABc

=t A FG . NAME”? [ ey

oo |

FebD

Dot A indicates the first significant figure of
the capacitance of the capacitor.

Dot B indicates the second significant figure.
Dot C indicates the third significant figure.
Dot D indicates the decimal multiplier.

Dot E indicates the tolerance about the nominal
capacitance value.

Dot F indicates the voltage rating of the capaci-
tor.
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34. ADDRESSES OF MANUFACTURERS

The following abbreviations have been used to indicate manufacturers of various parts.

Abbreviation

Aero
Allen-B
Allied
Amph.
A.R.H.

Bendix

C.D.
Clare
Col.
Denyon

Eclipse

Erie
E.U.
G.E.

G. Inst.
H&H
LR.C.
Jones
Ken.
Lord
Mallory
Muter
Mica
National
N.D.

N.U.

Oak
Ohmite
Price

Rad. Cond.

Manufacturer

Aerovox Corporation
Allen-Bradley Co.

Allied Control Co., Inc.
American Phenolic Corp.
American Radio Hardware Co.

Bendix Radio Division of
Bendix Aviation Corporation

Cornell-Dubilier Electric Corporation

C. P. Clare Company
Colonial Radio Corporation
Denyon Coil Company,

Eclipse Aviation Corp. Div.
Bendix Aviation Corporation

Erie Resistor Corporation
Electrical Utilities

General Electric Corporation
General Instrument Corporation
General Radio Company
Arrow-Hart & Hegeman Co.
International Resistance Co.
Howard B. Jones Company
Ken-Rad Tube and Lamp Corp.
Lord Manufacturing Co.

P. R. Mallory & Co., Inc.

The Muter Co.

Micamold Radio Corp.

National Company, Inec.

New Departure Division
General Motors Sales

National Union Radio
Oak Manufacturing Co.
Ohmite Manufacturing Co.
Price Brothers

Radio Condenser Co.

Address
New Bedford, Massachusetts
Milwaukee, Wisconsin
227 Fulton Street, New York, N. Y.
Chicago, Illinois
476 Broadway, New York, N. Y.

Baltimore, Maryland

1000 Hamilton Blvd., S. Plainfield, N. J.
4903 W. Lawrence Avenue, Chicago, Il

254 Rano Street, Buffalo, N. Y.
Caledonia, New York

Bendix, New Jersey

644 West 12th Street, Erie, Penna.

2902 S. Michigan Avenue, Chicago, Il

Schenectady, New York

829 Newark Avenue, Elizabeth, N. J.
30 State Street, Cambridge, Mass.
Hartford, Connecticut

401 N. Broad St., Philadelphia, Penna
2300 Wabansia Avenue, Chicago, Il
Owensboro, Kentucky

Erie, Pennsylvania

Indianapolis, Indiana

1255 S. Michigan Avenue, Chicago, Ill.
1087 Flushing Avenue, Brooklyn, N. Y.

61 Sherman Street, Malden, Mass.

Bristol, Connecticut

57 State Street, Newark, N. J.

1260 S. Clybourne Avenue, Chicago, Ill.

4835 Flournoy Street, Chicago, Ill.
Frederick, Maryland

Camden, New Jersey
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34. ADDRESSES OF MANUFACTURERS—Continued

Abbreviation Manufacturer Address

RCA RCA Radiotron Div. 401 Bergen Street, Harrison, N. J.
RCA Manufacturing Co., Inc.

Shall Shallcross Manufacturing Co. 700 Parker Avenue, Collingdale, Penna.

Sigma Sigma Instrument Co. 76-78 Freeport Street, Boston, Mass.

Solar Solar Manufacturing Corp. Bayonne, New Jersey

Speer Speer Resistor Corp. St. Marys, Pennsylvania

Stand. Wind. Standard Winding 4 John Street, Newburgh, N. Y.

Ward Ward Leonard Electric Co. Mount Vernon, New York

W.E. Western Electric Co. 300 Central Avenue, Kearney, N. J.

Weston Weston Electrical Frelinghuysen Avenue, Newark, N. J.
Instrument Company

Yaxley Yaxley Mfg. Div. 3029 E. Washington St., Indianapolis,
P. R. Mallory & Co., Inc. Indiana
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