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WARNING
HIGH VOLTAGE

1s produced in the operation
of this equipment.

DEATH ON CONTACT

may result if operating personnel

fail to observe safety precautions.
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RESCUE.

In case of electric shock, shut off the high voltage
at once and ground the circuits. If the high voltage
cannot be turned off without delay, free the victim
from contact with the live conductor as promptly as
possible. Avoid direct contact with either the live
conductor or the victim’s body. Use a dry board, dry
clothing, or other nonconductor to free the victim.
An ax may be used to cut the high-voltage wire. Use
extreme caution to avoid the resulting electric flash.

SYMPTOMS.

a. Breathing stops abruptly in electric shock if
the current passes through the breathing center at
the base of the brain. If the shock has not been too
severe, the breath center recovers after a while and
normal breathing is resumed, provided that a suf-
ficient supply of air has been furnished meanwhile
by artificial respiration.

b. The victim is usually very white or blue. The
pulse is very weak or entirely absent and uncon-
sciousness is complete. Burns are usually present.
The victim’s body may become rigid or stiff in a
very few minutes. This condition is due to the action
of electricity and is not to be considered rigor mor-
tis. Artificial respiration must still be given, as sev-
cral such cases are reported to have recovered. The
ordinary and general tests for death should never
be accepted.

TREATMENT.

a. Start artificial respiration immediately. At the
same time send for a medical officer, if assistance is
available. Do not leave the victim unattended. Per-
form artificial respiration at the scene of the acci-
dent, unless the victim’s or operator’s life is endan-
gered from such action. In this case only, remove
the victim to another location, but no farther than

is necessary for safety. If the new location is more
than a few feet away, artificial respiration should
be given while the victim is being moved. If the
method of trausportation prohibits the use of the
Shaeffer prone pressure method, other methods of
resuscitation may be used. Pressure may be exerted
on the front of the victim’s diaphragm, or the direct
mouth-to-mouth method may be used. Artificial res-
piration, once started, must be continued, without
loss of rhythm.

b. Lay the victim in a prone position, one arm
extended directly overliead, and the other arm bent
at the elbow so that the back of the hand supports
the head. The face should be turned away from the
bent elbow so that the nose and mouth are free for
breathing.

€. Open the victim’s mouth and remove any for-
eign bodies, such as false teeth, chewing gum, or
tobacco. The mouth should remain open, with the
tongue extended. Do not permit the victim to draw
his tongue back into his mouth or throat.

d. If an assistant is available during resuscita-
tion, he should loosen any tight clothing to permit
free circulation of blood and to prevent restriction
of breathing. He should see that the victim is kept
warm, by applying blankets or other covering, or
by applying hot rocks or bricks wrapped in cloth or
paper to prevent injury to the victim. The assistant
should also be ever watchful to see that the victim
does not swallow his tongue. He should continually
wipe from the victim’s mouth any frothy mucus or
saliva that may collect and interfere with respira-
tion.

e. The resuscitating operator should straddle the
victim’s thighs, or one leg, in such manner that:

(1) the operator’s arms and thighs will be ver-
tical while applying pressure on the small of the vic-
tim’s back;

(2) the operator’s fingers are in a natural po-
sition on the vietim’s back with the little finger lying
on the last rib;

(3) the heels of the hands rest on either side
of the spine as far apart as convenient without al-
lowing the hands to slip off the victim;

(4) the operator’s elbows are straight and
locked.

f. The resuscitation procedure is as follows:

(1) Exert downward pressure, not exceeding
GO pounds, for-1 second.

(2) Swing back. suddenly releasing pressure,
and sit on the heels.

(3) After 2 seconds rest, swing forward again,
positioning the hands exactly as before, and apply
pressure for another second.

g. The forward swing, positioning of the hands,
and the downward pressure should be accomplished
in one continuous motion, which requires 1 second.
The release and backward swing require 1 scecond.
The addition of the 2-second rest makes a total of 4

TLI5338-D



A. CORRECT POSI-
TION. Operator's etbows
straight and locked. Vie-
tim's face turned away
Srom bent elbow and resting
on back of hand.

B. FORWARD SWING
AND POSITIONING OF
HANDS.  Litlle finger
rests on last rib,

€. DOWNWARD PRES-
SURE. Arms and thighs
certical.

D. REST POSITION.
Operator releases pressure
suddenly, swings back on
heels, and rests for 2
seconds.

seconds for a complete cycle. Until the operator is
thoroughly familiar with the correct cadence of the
cycle, he should count the seconds aloud, speaking
distinctly and counting evenly in thousands. Exam-
ple: one thousand and one, one thousand and two,
ete.

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

RELIEVING OPERATOR.

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

STIMULANTS.
a. If an inhalant stimulant is used, such as aro-

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

b. After the victim has regained consciousness,
he may_be given hot coffee, hot tea, or a glass of
water containing % teaspoon of aromatic spirits of
ammonia. Do not give any liquids to an unconscious

- victim.

CAUTIONS,

a. After the victim revives, keep him LYING
QUIETLY. Any injury a person may have received\
may cause a condition of shock. Shock is present if
the victim is pale and has a cold sweat, his pulse is
weak and rapid, and his breathing is short and
gasping.

b. Keep the victim lying flat on his back, with
his head lower than the rest of his body and his
hips elevated. Be sure that there is no tight clothing
to restrict the free circulation of blood or hinder
natural breathing. Keep him warm and quiet.

€. A resuscitated victim must be watched care-
fully as he may suddenly stop breathing. Never
leave a resuscitated person alone until it is CER-
TAIN that he is fully conscious and breathing nor-
mally. : '

TLIS338-E
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_ Figure 1. Power Supply PP-112/GR, front view.



CHAPTER 1

INTRODUCTION

Section |.
1. Purpose and Scope

a. This technical manual contains’ information
pertaining to the description and theory of Power
Supplies PP-109/GR and PP-112/GR, and pro-
vides instructions for the maintenance, repair, and
test of these units. Two appendixes furnish a list
of references and an identification table of parts.

b. The two power supplies listed above are alike
in most respects, and they are discussed simultane-
ously in this manual.  Where specific differences
exist between the units, these differences are dis-
cussed with specific reference to the particular unit
involved.

Section |I.

3. Purpose and Use
(fig. 1)

a. Power Supplies PP-109/GR and PP-112/GR
are vibrator type power supplies which derive power
from 12- and 24-volt storage batteries, respectively,
to supply the plate, filament, bias, and relay volt-
ages listed in paragraph 5.

b. The units are designed specifically to provide
operating power for any one of Receiver-Transmit-
ters RT-66/GRC, RT-67/GRC, and RT-68/GRC.
Means are provided for energizing the power cir-
cuits for the receiver only, or the power circuits for
both the receiver and the transmitter. In addition,
provisions are made to allow either high- or low-
power operation of the receiver-transmitters.

¢. When used to supply power for receiving only,
the power supplies can be operated continuously.
When used alternately for transmitting and receiv-
ing, the power supplies should not be used for more
than 5 minutes of continuous operation. If the
power supplies are used to furnish transmitter power
continuously for 5 minutes, an interval of at least
15 minutes should be allowed before transmitting
agaip. During the 15-minute interval, the power
supplies can be used to furnish power for reception.

GENERAL

2. Forms and Records

The following forms will be used for reporting
unsatisfactory conditions of matériel and equip-
ment, or improper preservation, packaging, pack-
ing, marking, loading, stowage, or handling thereof.

a. DD Form 6, Report of Damaged or Improper
Shipment (Reports Control Symbol CS GLD-66),
will be filled out and forwarded as prescribed in
SR 745-45-5.

b. DA AGOForm 468, Unsatisfactory Equipment
Report (Reports Control Symbol CS GLD-247),
will be filled out and forwarded to the Office of the
Chief Signal Officer, as preseribed in SR 700-45-5.

¢. Use other forms and records as authorized.

DESCRIPTION AND DATA

The intervals may be shorter than 15 minutes when
transmission has not been continuous for 5 minutes.

4, System Application

a. Power Supply PP-109/GR or PP-112/GR is
used in  conjunction with Receiver-Transmitter
RT-66/GRC, RT-67/GRC, or RT-68/GRC in any
storage battery installation. Figure 2 is a simpli-
fied block diagram of a system in which the power
supply is used to provide the necessary operating
potentials.

b. Application of battery power to the power
supply is under control of the OPERATE switch.
When this switech is on RECEIVE or TRANS &
RECEIVE, plate and filament voltages for the
receiver are available at the POWER OUT con-
nector terminals.

c. When the power supply is turned on, a relay
supply voltage and a control lead voltage are made
available at the POWER OUT cobnnector. The
relay supply voltage is utilized to energize control
relays in the receiver-transmitter when an external
control is closed.

d. Plate and filament voltages for the transmitter
are controlled by the OPERATE switch and

1
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Figure 2. Power Supply PP-112/GR or PP-109/GR, system application, simplified diagram.

another switch on the operator’s microphone or con-
trol board. When the OPERATE switch is in the
TRANS & RECEIVE position, and the external
control is activated, first the receiver-transmitter
relays are energized and then the transmitter power
supply relay is energized. This causes transmitter
plate and filament voltages to become available
(fig. 2). The operation of the power supply in any
system is described in the technical literature for
the particular system. Details for the operation of
the controls for the power supply are given in
chapter 2.

5. Technical Characteristics
Rated input voltage:

Power Supply

PP-112/GR___________ 25.2 volts de

(direct current).

Power Supply
PP-109/GR_ . ..____. 12.6 volts de.
Rated input current:

Power Supply

PP-112/GR___..______ 7.0 amperes.
Power Supply
PP-109/GR..._______. 11.5 amperes.

Filament and control circuit power drains:

High power Low power
Receiver
filaments__ (.3 volts de 6.3 volts de
(595 ma (595 ma)
(milliamperes))
Transmitter
filaments__ 6.3 volts de 6.3.volts de
(1.415 amperes) (1.415
amperes)
Relay control
circuits. __ 5.6 volts de 5.6 volts de
(431 ma) (431 ma)
Plate, screen, and bias power drains:
Transmit Receive
HIGH LOW HIGH LOwW
450 volts de 200 volts de 0 volts 0 volts
(75 ma) (33.5 ma)
250 volts de 150 volts de 0 volts 0 volts
(11.5 ma) (4.8 ma)
150 volis de 90 volts de 0 volts 0 volts
(37.5 ma) (22.5 ma)
100 volts de 90 volts de 105 volts de 105 volts de
(19 ma) (17 ma) (20 ma) (20 ma)
85 volts de 90 volts dc 85 volts de 85 volts dec
(70.7 ma) (75 ma) (50.5 ma) (50.5 ma}
—27 volts de O volts 0 volts 0 volts

(2 ma)



Adaptability to service conditions:

Altitude. == - = & 10,000 feet, maximum.
Shocks and vibration Will stand shocks,
~strains, and vibra-
tion in a vehicle op-
erating over rugged
terrain.
Weather and climate__ Immersionproofed and
fungiproofed.
Normal operating
temperature________ From —40°C (—40°F)
to +55°C (+130°F).
6. Description

a. GENERAL. Power Supply PP-112/GR (fig.
1) is a vibrator type power supply. It consists of a
panel-and-chassis assembly inclosed in an immer-
sionproof metal case. The panel-and-chassis as-
sembly is fastened to the case by six Dzus fasteners,
which are accessible from the front. The over-all
dimensions of the unit are 914 inches high by 714

inches wide by 12%¢ inches long. The total weight
of the unit with case is about 35 pounds. The
exterior of the unit is finished with an olive drab
wrinkle paint. The information in this paragraph
applies equally to Power Supplies PP-112/GR and
PP-109/GR except where mechanical and elec-
trical differences in the latter unit require special
description.

b. CasE. The metal case consists of an alumi-
num outer skin welded to an aluminum box. The
outer skin has been wrinkled to increase its resist-
ance to shock. Runners on the bottom of the
case permit the case to be installed and locked on
the mounting base of the equipment with which the
power supply is to be used. ;

¢. FronT PanerL. The front panel is an alumi-
num casting finished in an olive drab wrinkle paint.
All operating controls, fuses, spare fuse holder,
cable connectors, and Dzus fasteners are mounted
on the front of the panel. The panel is recessed to
prevent damage to the controls due to impact.

Figure 3. Power Supply PP-112/GR, top of chassis.
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Figure 6. Power Supply PP-112/GR, lefi-hand side view.

The use of controls, connectors, and othe. com-
ponents mounted on the front panel is discussed in
detail in paragraph 7.

d. Crassis AssemBry (figs. 3 through 6, 10, and
11). A top view of Power Supply PP-112/GR
without cover is shown in figure 3. A similar view
of Power Supply PP-109/GR is shown in figure 4.
A comparison of these two figures shows that the
two units are nearly alike in appearance, except for
the number of ballast tubes and the number and
size of resistors. The side views of Power Supply
PP-112/GR (figs. 5 and 6) are equally representa-
tive of Power Supply PP-109/GR, except for the
differences noted in figures 3 and 4. Bottom views
of the two power supplies are shown in figures 10
and 11. The chassis assembly is composed of
several sections, as follows:

(1) Front chassis assembly. 'The front chassis
assembly consists of a chassis and an outer

bracket (fig. 6). On the chassis are
mounted the large electrolytic capacitors
and the chokes composing the a-c (alter-
nating-current) ripple filter assembly (fig.
3). The bracket mounts a shelf for two
large plug-in type electrolytic capacitors
(C—27 and C-30) and a removable clamp
assembly for retaining these capacitors in
their sockets under vibration stresses (figs.
10 and 11). The chassis and the outer
bracket provide an air space around the
filter components to insulate them from
the heat produced by the tubes and large
resistors mounted on the rear of the chassis
assembly. A recess in the portion of the
bracket facing the front panel serves to
inclose the panel-mounted components
and to mount the r-f (radio-frequency)
filter assembly (fig. 12).
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Figure 7. Power Supply PP-108/GR, controls, fuses, and connectors.

(2) Rear chassis assembly. The rear chassis
assembly consists of a chassis and rear
plate (figs. 3, 6, and 12). The chassis
mounts the heat-producing parts of the
power supply, namely, the ballast tubes,
thermal relays, rectifier tubes, voltage
regulator tubes, and most of the large
resistors. Small angle brackets attach

tion toward the rear of the unit and away
from the front chassis components. The
top of the rear chassis is separated into
three compartments by aluminum walls or
baffles, for the purpose of reflecting heat
toward the outer case and facilitating heat
dissipation toward the back plate and the
power supply outer cover.

the chassis to the bracket around the front (8) Botiom chassis assembly. The removable

chassis (see (1) above). The chassis is
made of heavy aluminum and is attached
to the back plate to facilitate heat conduc-

bottom chassis assembly, mounted below
the front and rear chassis, is attached by
means of machine screws to the lower ver-



tical portion of the outer bracket and to
the back plate. The bottom chassis con-
sists of two brackets (figs. 5, 6, and 12).
The top of the horizontal bracket mounts
the vibrators, the relay, and some resistors.
The bottom of this bracket mounts resis-
tors, capacitors, and the wiring. The ver-
tical bracket mounts the power trans-
formers and associated buffer capacitors.

{4) Back plate. The back plate is a heavy
aluminum plate which dissipates the heat
conducted to it by the rear chassis, as
described in (2) above, and also helps hold
the rear and bottom chassis together to
form a rigid assembly (fig. 6).

e. DisassemBLY. The front panel and the bot-
tom chassis, described in ¢ and d above, can be
separated from the front chassis assembly. Flexi-
ble cables establish electrical connections between
them (fig. 12). This arrangement permits detailed
tests to be made on the power supply while all of
its circuits are in operating condition.

7. Front Panel Controls, Fuses, and Connectors
(fig. 7)
The following table lists the controls and other

facilities on the front f)a,nel of the power supply and
indicates their functions.

Control " Function

OPERATE switch
(S-1).

In OFF position, de-energizes all
power supply circuits by opening
the battery circuit.

battery circuit and energizes the
receiver power supply and re-
ceiver-transmitter relay supply
circuit.

In the TRANS & RECEIVE posi-
tion, accomplishes the same func-
tions as in RECEIVE position
and, in addition, makes power
available for the transmitter
power supply circuits. (Com-
pletion of the transmitter power
supply circuit depends on the
operation of external control
circuits.)

Provides for high- or low-power
operation of the transmitter in
the HIGH and LOW positions,
respectively.

Fuses (F-1, F-2, F-3,| Protect battery circuits from short
and F-4). circuits or other overloads.

Spare fuse holder_____ Stores spare fuses. .

POWER OUT con- Makes power supply output volt-
nector (J-2). ages available for cable connec-

tion to the receiver-transmitter.

TRANS POWER
switch (8-2).

In RECEIVE position, closes the .

Control

Funetion
POWER IN connec- ‘| Provides for the storage battery in-
tor (J-1). put connection.

Dzus fasteners_______ Six Dzus fasteners attach the panel
and chassis assembly to the case.
Two small Dzus fasteners are
used to close the spare fuse holder.

8. Additional Equipment Required

Power Supplies PP-109/GR and PP-112/GR
require 12- and 24-volt storage batteries, respec-
tively, and a suitableload. Any one of thereceiver-
transmitters listed 'in paragraph 3 or the dummy
load resistors shown in figure 14 constitute a suit-
able load.

Caution: Do not operate the power supply with-
out a suitable load, since the high output voltages.
will damage the electrolytic filter capacitors and the-
vibrators.

9. Spare Parts Supplied

Running spares for normally expendable items
such as tubes, fuses, and vibrators are provided
with each power supply. These parts are listed
below:

Power supply
Part
PP-109/GR | PP-112/GR
Fuse, cartridge, type AGU, 5 am-
peres___ . _ ... _____ 2 3
Fuse, cartridge, type AGU, 3 am-
Peres_ ..l eemae 1
Fuse; cartridge, type AGU, 10 am-
peres._ ___ ... 2
Relay, thermal (K-1, K-2)_______. 1 1
Resistor, thermal (R-24, R-25, 2 3
R-31, R-37, R-38, R-40).
Tube type 1007, electron._____._.. 1 1
Tube type OB2, electron__________ 2 2
Tube type OA2, electron_._.______ 2 2
Vibrator, 6-volt (E-1, E-2, E-3)___ 3 v
Vibrator, 24-volt (B-1, E-2, B-3)__|____...... 3
Note. ‘This list is for general information only. See appropriate supply
publications for information pertaining to requisition of new parts.

10. Difference in Models

Power Supplies PP-109/GR and PP-112/GR are
very similar. They differ mainly in their input
voltage requirements and in the type of vibrators
used. Power Supply PP-112/GR uses 24-volt
vibrators; Power Supply PP-109/GR utilizes 6-volt
vibrators. The power supplies differ also in those
components, for example, resistors, transformers,
and capacitors, which are necessary to. accommo-
date the different input voltages. Specific diffex-
ences are discussed in paragraph 20.



CHAPTER 2
THEORY OF POWER SUPPLIES PP-109/GR AND PP-112/GR

11. Block Diagram
(fig. 8)

a. Figure 8 is a functional block diagram typical
of either power supply. It shows that three h-v
(high-voltage) circuits and three l-v (low-voltage)
circuits are supplied from the common storage bat-
tery input terminals. The h-v circuits are vibrator
supplies used to provide the plate, screen, and bias
voltages for the receiver and transmitter circuits in
Receiver-Transmitter RT-66/GRC, RT-67/GRC,
or RT-68/GRC. The l-v circuits are used to sup-
ply the receiver-transmitter filament and relay
potentials.

b. The 85-volt circuit (E-3 and T-3) is energized
whenever the OPERATE switch is in either the
RECEIVE or the TRANS & RECEIVE position.
The 150-volt circuit (E-2 and T-2) is energized
when the OPERATE switch is in the TRANS &
RECEIVE position and relay O-1is energized. To
energize the transmitter h-v supply (E-1 and T-1)
the OPERATE switch must be in the TRANS &
RECEIVE position, relay O-1 must be energized,
and TRANS POWER switch S-2 must be in the
HIGH position.

c¢. TRANS POWER switch 8-2, in addition to
breaking or making the battery circuit to the trans-
mitter h-v supply (b above), connects the vibrator
output circuits for HIGH or LOW power operation
of the receiver-transmitter.

d. The l-v circuits include: the receiver filament
supply eircuit with output at terminal L of J-2; the
transmitter filament supply circuit with output at
terminal N of J-2; and the control relay supply cir-
cuit with output at terminal A of J-2. The trans-
mitter filament circuit is completed only when relay
O-1 is energized.

e. Each of the h-v and l-v circuits is equipped
with r-f noise suppression filters in both the input
and output leads. Similarly, a-¢ ripple filters are
included in the output lead of each circuit.

192. Battery Input Circuit
(fig. 17)

The 24-volt storage battery input required for
the operation of Power Supply PP-112/GR is

brought in on terminals B(4) and C(—) of POWER
IN connector J-1. The voltage is applied over
the contacts of a four-pole, three-position switch
(OPERATE switch S—1) to four branch circuits,
each of which is equipped with a fuse and a battery
supply filter. OPERATE switch S—1 serves as the
power on-off switch for the receiver and transmitter
circuits operated from this power supply (pars. 13
through 18).

13. Receiver Filament Supply Circuit

The filament supply circuit for the receiver is
completed from the POWER IN connector to ter-
minal L of J-2 through section D of S-1, fuse F-1,
choke L—4, resistor R-39, ballast tubes R—40 and
R-31, contacts 7 and 5 of K-2, and choke 1-186.

a. Battery input filter L-4 and C-5 prevents h-f
(high-frequency) interference from reaching the
battery circuit.

b. Ballast tubes R—40 and R-31 are essentially
variable resistors, the resistances of which vary
according to the voltage supplied. If the input
voltage decreases, the voltage drop across the bal-
last tubes decreases, causing a decrease in the resist-
ance of the tubes. This action results in a constant
current through the circuit and a constant voltage
available for the filament circuit.

¢. The thermal relay serves as protection against
excessive increases in filament voltages caused by
variations in the output load.. For example; if tube
filaments in the receiver open, the contacts of the
relay open and insert R—32 in series with the fila-
ment supply circuit and in series with the heater
element of K-2. The value of this resistor is suffi-
ciently high to drop the output voltage to a value
which will not damage the tube filaments and ren-
der the receiver completely inoperative. Resistors
R-33, R-34, and R-35 drop the heater element
voltage to a value which will permit K-2 to open
its contacts under overload conditions.

d. Capacitor C-30 removes 1-f (low-frequency),
a-c ripple from the d-c voltage.

e. The filter circuit consisting of choke L-16 and

~ capacitor C-31 serves to filter h-f, a-¢ voltages from

the d-¢ output.
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14. Transmitter Filament Supply Circuit

The transmitter filament supply circuit also
extends through section D of switch S—1, through
fuse F-1, and choke 1—4. It continues over the
normally open contacts (3 and 2) of relay O-1 and
extends through voltage-dropping resistor R-36,
through series-parallel arrangement of ballast tubes
R-37, R-38, R-24, and R-25 to the normally closed
contacts of thermal relay K-1. The 6.3-volt out-
put is applied through filter choke L—14 to terminal
N of J-2.

a. The series-parallel arrangement of ballast
tubes R-37 and R-38 and R-25 and R—24 is used
to allow for the relatively large amount of trans-
mitter filament current supplied by the circuit.
Resistors R-26, R—27, and R-28 associated with
thermal relay K-1 have functions comparable to
those of resistors R-32, R-33, R-34, and R-35
associated with thermal relay K-2 (par. 13c¢).

b. Capacitor C-27 is an 1-f a-c ripple filter.

c. Choke L-14 in combination with capacitor
C-28 is a h-f noise filter.

15. Relay Supply Circuit

The relay supply circuit also extends through sec-
tion D of 8-1, choke -4, and continues through
voltage-dropping resistor R—30 and choke 1-15 to
terminal A of J-2. IL-15 and C-29 form an h-f

noise filter.

16. 85-Volt Supply Circuit
(fig. 9)

The 85-volt supply circuit extends over battery
terminals C and B of J-1, through section C of S-1
(when in either RECEIVE or TRANS & RECEIVE
position), through fuse F-2 and battery filter L-5
and C-6, to the input of the vibrator circuit proper.
The vibrator circuit includes vibrator E-3 and
transformer T-3. . In the following subparagraphs,
the discussion is based on the assumption that a
shunt-drive vibrator is inserted in vibrator socket
X~10. The operation of the circuit for a series-
drive vibrator is deseribed in paragraph 19.

a. ConversioN 70 AC. Electrons flow from the
ground terminal of the battery to pin 7 of X-10,
through the vibrator coil to pin 1 of X-10, through
one-half of the primary winding (1-2) of trans-
former T-3, resistor R-19, r-f filter choke L5, fuse
F-2, and the contacts of switch S-1, and to the
positive terminal of the battery. Current through
the driving coil develops a magnetic field which

attracts the reed until it closes contact 1. In this
position of the reed, the coil is taken out of the
battery circuit by connecting contacts 1 and 7 to
ground. The field collapses and the reed is returned
by spring action to the neutral position. However,
the reed inertia carries it through the neutral posi-
tion and causes it to close contact 6. Battery cur-
rent flows through winding 3-2 of T-3, in a direc-
tion opposite to the current which previously flowed
through winding 1-2 of T-3. The reed is returned
again by spring action toward the neutral position.
It is accelerated through the neutral position toward
contact 1 by the magnetic pull caused by the pas-
sage of current through the driving coil while the
reed is in motion. The reed then closes contact 1
and again short-circuits the driving coil. The cycle
is then repeated. Thus the flow of current through
the driving coil is interrupted by periodic short-cir-
cuiting of the coil. As the reed vibrates, battery
current flows alternately through vibrator contacts
1 and 6 connected to the primary winding. This
reversal of current flow through the primary of T-3
constitutes an ac which induces a stepped-up a-c
voltage in the h-v winding (4-5-6) and a stepped-
down a-c voltage in the filament winding (7-8).

b. RectiFicaTioN. The stepped-up a-¢ voltage
induced in winding 4-5-6 of T-3 is rectified by con-
tacts 2 and 5 of the vibrator. Because of the volt-
age induced in the secondary winding of T-3, ter-
minals 4 and 6 are alternately made negative with
respect to terminal 5 (the center tap). The vibra-
tor reed is phased with the secondary voltage, so
that vibrator contacts 2 and 5 alternately ground
terminals 4 and 6 at the same time that those ter-
minals are negative with respect to the center tap.
The center tap (terminal 5) is therefore always posi-
tive with respect to chassis ground.

c. R-FFiureriNG. Buffer capacitor C—23 serves
to reduce sparking at the vibrator contacts due to
h-v transients, and it also improves the waveshape.
This prevents damage to the contacts. Capacitors
C-19 through C-22 serve to bypass r-f noise volt-
ages to ground.

d. Ourpur Circuirs. The d-¢ output voltage
is taken off at the center tap (terminal 5) of T-3.
R-F noise voltages are bypassed to ground by
capacitor C-24. The filter consisting of L-12 and
C-25 serves to eliminate 1-f a-¢ ripple from the d-¢
output voltage. At the output of the ripple filter
the circuit branches off. One branch extends
through ripple filter R-17 and C-17 to terminal M
of connector J-2. This branch supplies 105 volts
to the final receiver audio stage in the receiver-

1



transmitters. Another branch extends through
resistors R—21, R-22, and R-23, and through r-f
filter choke L—13 to terminal B of connector J—2.
The filter section composed of I-13 and C-26 serves
to eliminate r-f noise from the d-¢c output. The
following arrangements are provided to maintain
the output voltage constant at 85 and 105 volts
against changes in load current:

(1) The normally open contacts (4 and 5) of
relay O-1 short out R—-21 when the relay
is energized to turn on the transmitter
power supply circuit.

(2) Voltage regulator tube V—4 is connected
from the junction of R-22 and R-23 to
terminal E of J-2 and serves to limit the
maximum output voltage of the power
supply when terminal E is grounded
externally.

(3) A connection from terminal B of J-2
through section B of switch S—2A substi-
tutes the output of the 85-volt vibrator
circuit for the output of the 150-volt vibra-
tor-transformer (E-2 and T-2) at terminal

C of J-2 when the TRANS POWER switch

is in the LOW position. V-3, which is
permanently connected to terminal C,

does not fire when the lower potential is

applied to maintain a constant output on
the 85-volt supply under the additional
load condition, resistor R—22 is short cir-
cuited when S-2 is in the LOW position.

17. 150-Volt Supply Circuit
(fig. 17)

a. The 150-volt supply circuit extends from the
input terminals of J-1 through section B of switch
S-1 (in the TRANS & RECEIVE position), to fuse
F-3 and r-f choke L6 to vibrator-transformer cir-
cuit E-2 and T-2,

b. The operation of this circuit is similar to that
described for the 85-volt circuit (par. 16). In this
case, however, the vibrator circuit is completed
through the normally open contacts (7 and 8) of
relay O—-1. When this relay is energized, vibrator
E-2 functions in the same manner as described for
E-3 (par. 16), and an output voltage is developed
across the secondary winding of T-2. Note that
terminal 5 is positive with respect to ground for the
d-¢ output voltage. Buffer capacitor C-13 serves
to suppress transformer transients. Capacitor C-12
suppresses r-f noise voltages.
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¢. The rectified output voltage at terminal 5 of
T-2 is routed through the I-f a-¢ ripple filter (-9,
R-16, C-14A, and C-14B) and through the r-f
noise voltage filter, L—-11 and C-16, to sections A
and B of TRANS POWER switch S-2A.

d. When S-2 is in the HIGH position, the circuit
is completed through section B of S—2A to terminal
C of J-2. In the HIGH position, V-3 serves to
limit the maximum voltage appearing at terminal
C to the required value. When the switch is in the
LOW position, the connection through section B
of 8—2A is broken, V-3 is removed from the 150-volt
circuit, and the output of the 150-volt supply cir-
cuit is connected through section A of S-2A to
terminal P of J-2, in place of the 450-volt supply
which is normally connected to the terminal. With
V-3 no longer in the circuit, it is possible for the
output voltage to rise above 150 volts. The LOW

.position of S-2 (section B) also connects the 85-volt

supply to terminal C of J-2, in place of the output
of the 150-volt supply circuit, E-2 and T-2.

e. A connection from terminal 5 of T-2 to ter-
minal 5 of T-1 arranges the voltages appearing
across these two transformers in series with each
other and serves as a basis for deriving the 450-volt

supply (par. 18).

18. 450-Volt Supply Circuit
(fig. 17)

a. D-C voltage from the storage battery is routed
through section A of switch S-1 (in the TRANS &
RECEIVE position), over contacts of S—2B (when
in the HIGH position), through fuse F—4 and r-f
noise filter L-7 and C-8 to the vibrator-transformer
circuit (E-1 and T-1). The battery circuit is com-
pleted to the center tap (terminal 2) of T-1 through
contacts 9 and 10 of relay O-1 when the relay is
energized.

b. The process of converting the d-¢ voltage to
an a-c¢ voltage across the secondary windings of
transformer T-1 is the same as that described in
paragraph 16. The a-c voltage is developed across
the 300-volt secondary winding (4-5-6) of T-1 and
across the 27-volt winding (7-8-9) of T-1.

¢. The voltage appearing across winding 7-8-9
is rectified by contacts 2 and 5 of vibrator E-1 in
the manner similar to that described in paragraph
16. The vibrator reed is phased with the secondary
voltage so that vibrator contacts 2 and 5 ground
terminals 9 and 7 of T—1, alternately, at the same
time that those terminals are positive with respect
to the center tap. The center tap (terminal 8) is
therefore always negative with respect to chassis



ground. The output is taken off at terminal 8 of
that winding, routed through ripple filter R-6 and
C-3 and r-f filter L~2 and C—4 and applied as a
negative bias potential to terminal R of J-2.

d. The a-c voltage developed across winding
4-5-6 of T-1 is rectified by a circuit consisting of
two twin diode tubes, V-1 and V-2, type 1007 gas-
filled full-wave rectifiers. The h-v winding of T-1
is connected to one plate in V-1 and to one plate in
V-2. The remaining plates are bridged from one
tube to the other by resistors R—4 and R-5. These
resistors permit conduction through each tube at
all times. The center tap of the winding is raised
approximately 150 volts above ground by its con-
nection to the center tap of the secondary winding
of T-2. The filament supply for V-1 and V-2 is
obtained from winding 87 of transformer T-3.
The rectified output of V-1 and V-2 is taken from
the filaments and is filtered by the network con-
sisting of r-f noise voltage filter L1, I-8, and C-11
and the a-e¢ ripple filter L-3, C-9A, C-9B, C-10A,
and C-10B. Resistors R-7, R-8, R-9, and R-10
are bleeder resistors which insure an equal division
of voltages across capacitors C-9 and C-10.

e. With switch 8-2 in the HIGH position and
relay O-1 energized, the 450-volt output voltage is
applied through section A of S-2A to voltage
divider R-12 and R-11. A 450-volt potential is
then available at terminal P of J-2. The voltage
divider provides a 250-volt potential at terminal F.
With switch S-2 in the LOW position, the 450-volt
output circuit is diseconnected from P of J-2. The
input ecircuit is broken by the switch (S—2B) on the
rear wafer of 8—2. When either of these conditions
exists, the power circuit is not energized and no out-
put voltage exists. However, since the filaments
are energized from secondary winding 7-8 of T-3,
which is.always in operation whenever switch S-1
is on (par. 16), the filaments remain lit as long as
E-3 is operative.

19. Operation of Power Supply PP-112/GR
with Series-Drive Vibrators

The operation of Power Supply PP-112/GR using
series-drive vibrators in the 85-, 150-, and 450-volt
supply circuits is generally the same as described in
paragraphs 16, 17, and 18, respectively. In the
series-drive vibrators, however, a separate contact
is connected in series with the driving coil to periodi-
cally interrupt the battery circuit through the coil.

a. 85-Vorur SuppLy Circuir. The battery cir-
cuit extends from pin C of J-1 to pin 7 of X-10
through the series arrangement of the vibrator reed

and the additional driving contact, through the
driving coil connected to pin 4 of X-10, and through
filter choke L5, fuse F-2, and contacts of switch
8-1 in either the RECEIVE or TRANS & RE-
CEIVE positions back to terminal B of J-1.

b. 150-Vorr Suppry Circuir. When a series-
drive vibrator is used in this circuit, the circuit
similarly extends from pin 7 of X-8, through the
series arrangement of the vibrator reed and the

. additional driving contact, through the driving coil

connected to pin 4 of X-8, and through filter choke
L6 and fuse F-3 and over the contacts of switch
8-1 in the TRANS & RECEIVE position to termi-
nal B of J-1. Oanly the load circuit of the vibrator
is completed through contacts of relay O-1.

c. 450-Vour SuppLy Circuir. The circuit ar-
rangement for the 450-volt supply circuit when a
series-drive vibrator is used is the same as described
in a and b above, except that the circuit to terminal
B of J-1 extends through choke coil L7, fuse F—4,
contacts of switeh S-2 in the HIGH position, and
contacts of switch S—-1 in the TRANS & RECEIVE
position. Only the load circuit of the vibrator is
completed through contacts of relay O-1.

20. Power Supply PP-109/GR
(fig. 18)

a. Power Supply PP-109/GR is very similar to
Power Supply PP-112/GR, but is designed for use
with a 12-volt storage battery. Since 6-volt vibra-
tors are used, however, voltage-dropping resistors
R-18, R—20, R-13, R-14, R-1, and R-2 are used to
drop the driving voltage to 6 volts. Resistors
R—-20, R-14, and R-2 are effective when shunt-drive
vibrators are used in the 85-, 150-, and 450-volt sup-
ply cireuits, respectively. Resistors R-18, R-13,
and R—1 are in the circuit when series-drive vibra-
tors are used in the corresponding supply circuits.

b. In the case of the 6-volt shunt- or series-drive
vibrator, the battery circuits for the 85-, 150-, and
450-volt supply circuits are very similar to those
described for Power Supply PP-112/GR when
using a corresponding vibrator.

¢. The values of current-limiting resistors R-19,
R-15, and R-3 differ from those of the correspond-
ing parts in Power Supply PP-112/GR. In Power
Supply PP-109/GR, buffer capacitors C-23, C-13,
and C-2 are shunted across the secondary windings
of transformers T-3, T-2, and T-1, respectively.
The reason for this is that the values of eapacitance
which would be needed across the primary winding
to accomplish the same purpose would be imprac-

13



ticable. These capacitors are dual units arranged
in series to provide the proper voltage rating.

d. The filament supply circuit for the receiver is
completed from the POWER IN cennector to
terminal L of J-2 through section D of $S-1, fuse
F-1, choke 14, ballast tube R-31, contacts 7 and 5
of K-2, and choke 1-16.

(1) Battery input filter L4 and C-5 prevents
h-f interference from reaching the battery
circuit.

(2) Ballast tube R-31 will compensate for
variations of the input source by changing
resistance as the voltage variesand thereby
regulating the amount of filament current.

(3) The function of the thermal relay is de-
scribed in paragraph 13c. Note that volt-
age-dropping resistors R-33, R-34, and
R-35 are placed in the circuit so that there
is a greater voltage drop across the heater
element of the thermal relay in Power Sup-
ply PP-109/GR than in Power Supply
PP-112/GR. The higher voltage is nec-
essary because of the tendency of the relay
to open and close too readily wnen oper-
ated from the lower voltage supply.
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e. The transmitter filament supply circuit ex-
tends through contacts D of switch S—1, through
fuse F-1, and choke IL-4. It continues over the
normally open contacts (3 and 2) of relay O-1 and
extends through parallel ballast tubes R—24 and
R-25 to the normally closed contacts of thermal
relay K-1. The 6.3-volt output is applied through
filter choke L-14 to terminal N of J-2.

(1) Capacitor C-27 is an 1-f a-c ripple filter.

(2) Choke L-14 in combination with capacitor
C-28 is an h-f noise filter.

(3) The parallel arrangement of ballast tubes
R—-24 and R-25 is used to allow for the
relatively large amount of transmitter
filament current supplied by the circuit.

"Resistors R-26, R-27, and R28 have
functions comparable to those of resistors
R-32, R-33, R-34, and R-35 associated
with thermal relay K-2.

f. The value of resistor R-30 in the relay supply
circuit differs from that of the corresponding part in
Power Supply PP-112/GR.



CHAPTER 3

FIELD MAINTENANCE INSTRUCTIONS

Section |.
Note. This chapter contains information for field main-
tenance. The amount of repair that can be performed by

units having field maintenance responsibility is limited only
by the tools and test equipment available, and by the skill
of the repairman.

21. Tools and Cleaning Equipment

Tools and cleaning materials needed for repairing
and cleaning the power supplies are contained in
Tool Equipment TE-113.

29. Test Equipment

The following equipment is required for making
the tests described in this chapter:

1 Storage battery (24- or 12-volt for Power
Supply PP-112/GLR or PP-109/GR, respec-
tively).

1 Voltohmmeter, such as Electronic Multi-
meter TS~-505/U or equal.

1 D-C ammeter (ranges 0 to 10 and 0 to 20
amperes), Multimeter TS-352/U.

1 Vacuum-tube voltmeter, Electronic Multi-
meter ME-G/U or equal.

1 Voltammeter I-50.

10 Load resistors, wire wound, +59, tolerance.
For values see figure 14.

1 Tube Tester 1-177.

1 Fuse, 20.amperes, 25-30 volts.

1 Fuse, 15 amperes, 25-30 volts.

1 Capacitor, paper, 2 uf +109, 600 vdcw.

1 Resistor, composition, 5,000 ohms +109,
1 watt.

1 Test Lead Set CX-1331/U.

1 On-off switch.

Caution: Do not operate the power supply
without the suitableloads. The output voltage
of the power supply when operated without out-
put loads is considerably higher than normal,
because of the inherent regulation of the unit.

23. Removal of Pluck-Out Parts
(figs. 3 through 6, 10, and 11)

a. Fusgs.
accessible from the front panel.

All fuses in the power supply are
Unscrew the fuse

PREREPAIR PROCEDURES

caps at the top of the front panel. Removal of the
caps will also cause the fuses to come out of their
holders, since the caps are also fuse extractors.

b. Removing IMMERsIONPROOF CovER. Before
access may be had to the other pluck-out parts, the
immersionproof cover must be removed. Loosen
the Dzus fasteners around the edges of the front
panel. Stand the unit on the front panel and lift
off the cover. Be careful not to damage any wiring
or components while removing the cover. Place
the panel-and-chassis assembly on a flat surface so
that the front panel hangs over the edge and the
bottom chassis rests on the surface. This precau-
tion is necessary to prevent damage to switches and
wiring.

c. Removing HeaT Barriers. Heat barriers,
consisting of flexible sheets of heat-insulating mate-
rial, have been inserted in various locations in the
units to protect wire insulation from high heat
sources, This material usually must be removed
when the unit is being disassembled, but must be
replaced on reassembly. It is extremely important
for the operating life of the equipment that these
barriers be in place at all times.

d. REMOVING ViBraTORs. The three vibrators
used in the power supply (E-1, E-2, and E-3) are
located on the bottom chassis (fig. 5). Pull the
vibrators from their sockets. Do not rock or jiggle
the vibrator in its socket, since this may spread the
vibrator socket contacts and damage the vibrator.
Use a straight upward pull. If necessary, the
vibrator may be pried out of the socket by means
of a screw driver. In doing so, be careful not to
damage the socket, spread the vibrator-retaining
spring clip, or break the rubher seal at the base of
the vibrator. - Once the vibrator is freed from its
socket it ean be removed by tilting it toward the
side of the unit.

e. REMOVING ELECTROLYTIC CAPACITORS.

(1) The two large plug-in type electrolytic
capacitors, C-27 and C-30, are held in
place by spring clips on a bracket attached
to the right side of the front chassis assem-
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bly (fig. 5). Remove the screws which
hold the bracket and spring-clip assembly
in place. Save the screws and associated
washers; they will be needed for reassem-
bly purposes. Lift off the bracket and
spring-clip assembly. Remove the elec-
trolytic capacitors by a straight pull (lat-
eral or upward, depending on the position
of the power supply unit). Do not rock
or jiggle the capacitors in their sockets;
the capacitor or socket prongs may be
damaged.

(2) Remove electrolytic capacitors C-3, C-9,
C-10, C-14, and C-25 from the top front
chassis (fig. 3). Observe the precautions
noted above.

Note. Electrolytic capacitor C-17 is not a plug-in part.

f. RemovinGg RecriFier Tusgs, Barrast TusEes,
THERMAL RELAYS, AND VorTaGE REGULATOR

SPRING GLIP
AND BRACKET
ASSEMBLY

Tuses. These parts are located on the rear chassis,
at the top of the unit (figs. 3 and 4). While remov-
ing these parts, be careful not to damage socket
contacts or the prongs on the part.

24. Disassembly for Inspection and Cleaning
(figs. 10, 11, and 12)

a. GENERAL. Save all screws and washers re-
moved during the following disassembly procedure;
they will be needed for reassembly of the unif.
Place the screws in their original holes; this will
keep them from being lost and will serve as a
reminder as to where they belong.

Caution: Once the front panel has been loosened,
be careful not to pull on the wires or to otherwise
damage any of the exposed parts or wiring. Do not
pull on the panel while the chassis is being disas-
sembled or moved about.

b. PaneL. Place the unit, less case and pluck-
out parts, on the edge of a flat surface, so that the

X-l E-1

Figure 10. Power Supply PP-112/GR, bottom view.
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_ CAPAGITOR

~ SOGKET AND
BRACKET
ASSEMBLY
Figure 11, Power Supply PP-109/GR, bottom view.
front panel hangs over the edge of the surface and screws at each end of the rail in the upper
the bottom chassis rests on the surface. Proceed left-hand corner of the unit, and remove
as follows: the rail (fig. 11).

2 (2) Place the unit on its side, so that the
(1) Remove the eight screws and shakeproof vibrator shelf is uppermost, the rear plate

& asht?rs which hold the panel to the main to the right, and the front panel to the left
chassis assembly. (fig. 10)

(2) Carefully pull the panel away from the
chassis as far as the cable wiring will per-
mit. Do not loosen any of the soldered capacitor mounting bracket to the front
connections. Do not plac?e undue strain of the assembly.
on the cable. Handle switch assemblies (4) Remove the five flat-head screws which
only when necessary. hold the bottom chassis to the rear plate.

3) Rest- the panel on the surface; do not @5) The bottom chassis assembly can now be
strain the cable wires. disengaged from the upper chassis and

¢. Borrom Crassis. To disengage the bottom rear plate assembly. Pull the bottom
chassis, proceed as follows: chassis away from the rest of the unit.
Do not loosen any soldered connections

(1) Turn the unit upside down. Facing the or place undue strain on the two connect-

rear of the power supply unit, remove the ing cables.

(3) Remove the three hexagonal-head screws
which fasten the transformer and buffer
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BOTTOM
CHASSIS

~ X-p0, X-21 X-i3 X-22 ° CAPACITORS C-27 AND C-30
_ ~ SPRING GLIP AND - B
BRACKET ASSEMBLY © TMS5036-12.

Figure 12. Power Supply PP-112/GR, disassembled view.
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d. UppER CHAssIs AsseEMBLY. After the dis-
assembly procedure described in b above has been
accomplished, the upper chassis assembly can be
moved away from the bottom chassis. Rotate the
assembly to expose the wiring on the socket termi-
nals (fig. 12).

25. Visual Inspection

After the unit has been disassembled (pars. 23
and 24), it is possible to inspect all parts and wiring,
Inspect the unit thoroughly for any abnormal con-
ditions. If any are found, the cause of such
conditions should be determined and the defects
remedied before proceeding with trouble shooting
and other tests (pars. 28 through 34). Repair
instructions are given in paragraphs 35 through 38.

a. CHassis. Examine the chassis for bent or
broken plates, defective welds or rivets, dirt, cor-
rosion, or other defects.

b. WirinGg. Examine for loose, defective, or
broken wiring. Look for charring, loose connec-
tions, breaks in the insulation, or other evidence of
damage. Examine especially the lugs on capacitor,
vibrator, and tube sockets, transformers, chokes,
switches, and connectors.

c. MounNTiNG HarpwaRE. Examine all nuts,

bolts, and other mounting hardware on the chassis.

to make sure that they are not loose. Loose
mounting hardware may cause intermittent noises
in the set which is operated from the power supply.

d. SockeTrs. Inspect tube, vibrator, and electro-
lytic capacitor sockets for broken or excessively
spread contacts. Examine the contacts for evi-
dence of corrosion and accumulation of dirt or
grease. Check socket mounting hardward to
determine that the sockets are secured firmly to the
chassis. Check the condition of all wiring to the
sockets. ' ‘

e. PLugs AND CoNNECTORS. Examine plugs and
connectors for improper contact tension, loose
mounting hardware, or corrosion. ‘Check wiring
to the connectors for improper connection, breaks,
or damage to insulation.

f. CapacrTORS.
discoloration, leaks, bulges, dirt, loose mounting, or
loose connections. Check for swelling or leaky
electrolytic capacitors. Melted or oozing wax
or other dielectric is a sign of damage to the part.
Such capacitors should be removed for an electrical
check and replaced with good ones. Metal encased
capacitors should be cleaned and the mounting
hardware should be tightened.

g. ResisTors. Examine resistors for blistering,

Examine capacitors for signs of -

discoloration, or other signs of overheating.
Inspect leads and all other connections for corro-
sion, dirt, dust, looseness, or broken or trailing
strands in the connecting wires. Discoloration of
a resistor usually indicates that the component has
been overheated or operated under overload; this
indicates a defect in another component. (Power
resistors may discolor due to the heating of the
fungicidal lacquer; this does not indicate a defective
resistor.) Do not attempt to remove resistors that
have pigtail connections. These connections may
break at the point of entry into the body of the
resistor and thus make the resistor useless.

h. TRANSFORMERS AND CHOKES. Leakage of
potting compound from chokes and transformers
usually indicates a short-circuited or overloaded
coil winding and possibly a defective resistor or
capacitor. ’

7. RELay. Examine the relay for defective,
dirty, and broken contacts. Check contact tension
and note whether relay contacts are properly made.
Check for broken connecting leads.

j. Fuse Houpers. Check fuse holders and fuse
caps for signs of burning, charring, or corrosion, and
for poor contact with the fuse.

Note. A burned-out fuse is usually a sign of failure in
another part of the circuit. When a fuse in one of the four
main circuit branches is found to be burned out, the trouble
is automatically localized to that particular branch, that is,
the l-v filament and relay supplies, the 85-volt supply, the
150-volt supply, or the 450-volt supply.

k. Sering Cuips. Check for tension and break-
age.

l. SwircHes. Operate the switches on the front
panel to each of their operating positions, to deter-
mine that they work easily with no searching for
contacts. Examine switch contacts for evidences

of corrosion, improper contact, or dirt.

26. Cleaning

a. Dirt or corrosion will interfere with electrical
continuity and mechanical efficiency of the parts of
the unit by causing circuits to be shorted or insu-
lated, or by causing switches to be jammed. For
these reasons, it is important to clean all parts of
the chassis and panel carefully and thoroughly.

b. Cleaning means the removal of particles of
dust, grease, rust, corrosion, moisture, wax, or soot.
No set method can be given for removal of dirt
because of the many ways and places in which it
can collect. Cleaning should be done with a lint-
less cloth, fine (#000) sandpaper, crocus cloth, or a
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soft brush. In more difficult cases, carefully clean
the affected parts with the sharp edge of a screw
driver. Dust and grease can usually be removed
with a cloth or brush moistened in solvent, dry-
cleaning (SD). Never use gasoline for cleaning.
Use extra care in cleaning spots which are difficult
to reach or parts which are delicate, in order to
avoid damage to wiring or parts. Where it is neces-
sary to remove portions of the moistureproof-
fungiproof coating to clean a part properly, refinish-
ing is essential. Refinishing information is given in
paragraph 42. :

¢. Use an air hose if available to blow out dust
and lint from the chassis. Make sure, however,
that no oil or water is carried along with the air
stream, and that the air stream is controlled so that
damage to small resistors and capacitors does not
result.

d. Clean cases of all capacitors, contact pins on
electrolytic capacitors, and dirty or corroded con-
nections. In most cases a dry cloth will do the job.
If deposits. of dirt are hard to remove, moisten the
cloth with solvent (SD).

e. Clean resistors with a small brush. Resistors
with discolored bodies cannot be cleaned.

f. Clean dirty or corroded socket and switch con-
tacts. Clean vibrator and capacitor spring clips.
Use fine sandpaper or crocus cloth to remove cor-
rosion, oxidation, or dirt.

g. Use a relay burnisher to clean pitted or cor-
roded contacts on the relay. Use carbon tetra-
chloride to remove all dirt and dust particles from
the contacts. Wipe moisture with a dry, clean,
lintless cloth. While cleaning the relay, be careful
not to damage or distert the contacts.

27. Inspecting and Cleaning Pluck-Out Parts

a. Inspect the vibrator shells for discoloration
caused by overheating, and inspect the bases for
dirty or loose pins. If the vibrator is in bad condi-
tion, check as described in paragraph 28q. If defec-
tive, discard it and substitute a new vibrator known
to be in good condition. Inspect the electrolytic
capacitors for discoloration, corrosion, or bulging.
If any of these conditions are observed, test as
described in paragraph 28b. If defective, substi-
tute a new electrolytic capacitor known to be in
good condition. Clean the base pins of the vibra-
tors and electrolytic capacitors by rubbing them
lightly with fine crocus cloth. Dust with a small
clean brush. Clean the base, shell, and pins with a
clean lint-free cloth moistened with solvent (SD).
Dry in air draft.
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Note. The vibrators are hermetically sealed into their
shells; they should never be opened.

b. Inspect glass and metal envelopes of tubes,
thermal relays, ballast tubes, and voltage regulators
for accumulation of dirt and corrosion. Replace
any of these items which have loose envelopes.
Inspect the bases and pins of these items for evi-
dence of damage. Clean dirty and corroded pins,
using fine sandpaper to remove corrosion, oxi-
dation, and dirt. Wipe off moisture with a clean,
dry cloth.

¢. Clean fuse ends and clips with fine sandpaper.
Wipe with a clean cloth. Throw away all blown
fuses. ‘

28. Testing Pluck-Out Parts

The tests for the pluck-out parts (a through g
below) require the use of an ohmmeter. These
tests are continuity checks and they do not test the
part for actual performance. Substitution of the
part in a set known to be operating properly is a
more reliable test procedure. However, this test
should not be attempted if continuity checks indi-
cate a faulty part. For rectifier tubes, ballast
tubes, and voltage regulators, use a suitable tube
checker to test the part for proper functioning.

a. ViBraTors. Using an ohmmeter, test each
vibrator for normal electrical continuity, as shown
in the chart below:

24-volt vibrator 6-volt vibrator
(Power Supply PP-112/GR) | (Power Supply PP-109/GR)

Pins
Series-drive | Shunt-drive Series-drive | Shunt-drive
(ohms) (ohms) (ohms) (ohms)
4 and 7| 480 to 540 | Infinity. .| 12_._____. Infinity.

3 and 7_| Infinity.__| Infinity__._| Infinity._._| 40.

1 and 7_| Infinity.._| 480 to 540 | Infinity .. _| Infinity.
2 and 7_| Infinity_. .| Infinity_. .| Infinity_._| Infinity.
5 and 7_| Infinity___{ Infinity_._| Infinity__.| Infinity.
6 and 7_| Infinity__.| Infinity. . .| Infinity__"_| Infinity.

b. ELEcTrROLYTIC CAPACITORS. Before making
any measurements or repeating a measurement, dis-
charge the capacitor by shorting the positive and
negative terminals.

(1) The plug-in electrolytic capacitors may be
tested by using an ohmmeter. For test-
ing the capacitors which have a h-v rating
(C-9, C-10, C-14, and C-25), use the
high-resistance scale (at least 5 megolims)
of the chmmeter. For the I-v capacitors



(C-3, C-27, and C-30), use the 50,000-
ohm range of the ohmmeter. Test each
section of dual electrolytic capacitors
separately.

(2) Connect the positive lead of the chmmeter
to the positive terminal of the capacitor.
Connect the negative lead of the meter to
the negative terminal of the ecapacitor.
The ohmmeter first should indicate a very
low value of resistance. The pointer then
should move toward the high-resistance
readings on the scale.

(3) The final resistance reading should be
about 1 megohm for h-v capacitors C-9,
C-10, C-14, and C-25 and about 15,000
ohms for each section of l-v capacitors
C-3, C-27, and C-30.

{4) If the final reading for either section of the
h-v capacitors is less than 250,000 ohms,
the part probably is defective and should
be replaced. If the final resistance read-
ing for any 1-v capacitor is less than 15,000
ohms, the capacitor is faulty and should
be replaced. The measurement data is
summarized in the following chart:

Pins Reading
1and 5 continuity
2 and 4 continuity
2and 7 continuity
2and 5 open

Note. An emission check can be obtained by means of a
tube checker. :

f. RectiFier TuBes. Usinga tube checker (such
as Tube Tester 1-177) capable of measuring the
type 1007 rectifier tubes, check tubes V-1 and V-2.
Otherwise, use an ohmmeter to make the following
continuity checks:

Pins Reading
1 and shell continuity
7 and 8 continuity
3and 7 infinity
5and 7 infinity

g. Fuses. Use an ohmmeter to check the fuses
for continuity.

29. Re‘assembly

The arrangement of Power Supplies PP-109/GR
and PP-112/GR is such that even though the units

Terminal connection
Circuit symbol Caj :{;ity Volf(,x;%?t;;tting Ohmmeter range — reading (ohms)
Positive Negative
C-9, C-10, C-14:
Section A_____________________ 35 350 | 5 megohms________ 3 1 250,000
Section B ________________. 35 | 350 | 5 megohms________ 5 1 250,000
C-25:
Section A ___________________ 45 300 | 5 megohms____.___ 3 1 250,000
Section B___________________.__ 45 300 | 5 megohms___.____ 5 1 250,000
C-8 500 50 | 50,000 ohms__.__._ 5 1 15,000
C-27,C-30_ .. . 2,000 15 | 50,000 ohms.______ 5 1 15,000
¢. TuErRMAL RELAYS (K-1 aAnD K-2). Use an  are disassembled as described in the preceding para-

ohmmeter to check continuity as follows:

Pins Meter reading (ohms)
5and 7 0
2 and 3 28

d. BarLasr TuBes. An ohmmeter connected
between pins 2 and 7 of the ballast tube should
show a continuity reading. The actual resistance
is very small and depends on the current through
the tube.

e. VoLTAGE REGuLATOR TUBES.
meter to make the measurements
as follows:

Use an ohm-
indicated

graphs, electrical continuity exists between all parts
of the unit. Because of the complexity of the
mechanical arrangement, the unit should be left
unassembled for the tests and repairs which are
described in the following sections. The trouble-
shooting procedures (sec. II) and the repair pro-
cedures (sec. ITI) are based on the assumption that
the units are in a disassembled condition. Do not
reassemble the unit until the required results are
obtained after making the checks (pars. 31 and 32)
and necessary repairs. The reassembly proeedure
is given in paragraph 37.
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Caution: When power is applied to the unit in a
disassembled condition, very high voltages exist
at various points in the circuit. Be extremely care-

Section |l.

Warning: a. When servicing Power Supply
PP-109/GR or PP-112/GR, be extremely careful
because of the high voltages exposed. Always turn
the OPERATE switch, S-1, to the OFF position

- before making resistance measurements or before
touching parts or wiring in the unit with the fingers.
Even with the power source disconnected from the
unit, potentials as high as 600 volts may still be
present across capacitors, particularly the electro-
lytic capacitors. Before touching any part or
repairing the unit when the voltage, is shut off, short
the part to ground. When making voltage meas-
urements on exposed parts or terminals, use heavily
insulated test probes. Keep one hand in pocket.

b. Never connect the battery to the power sup-
ply unless suitable output loads are connected
across each pair of output terminals (fig. 14).

30. Trouble-Shooting Procedures

The test procedures for locating trouble in the
power supply are outlined in the following steps:

a. SHORT-CIrcUIT CHECKS. Resistance meas-
urements are made to locate short circuits which
may damage the battery or the equipment when
power is applied (par. 31).

b. OpERATIONAL CHECKS. Measurements of the
input voltage, the battery current drain in the input
vircuit, and the voltage delivered in the output
circuits are made as a rapid check of the operating
conditions of the power supply (par. 32).

c. RESISTANCE MEASUREMENTS. These tests
are made to locate faults or defective components
and wiring (par. 33).

d. VOLTAGE MEASUREMENTS. Voltage measure-
ments (par. 34) at significant points of the circuit
may disclose faults not observable during previous
tests.

31. Short-Circuit Checks

Restore good fuses into the proper fuse holders
on the panel, replace the fuse caps, and using Elec-
tronic Multimeter TS—-505/U, make the resistance
measurements listed in the following subpara-
graphs. To make these measurements, it is
assumed that the other pluck-out parts are not in
their sockets, that the unit has not yet been reas-
sembled, and that all external cables have been
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ful to avoid touching any exposed part, since the
voltages are high enough to cause severe injury or
death.

FIELD TROUBLE SHOOTING

disconnected. Use an chmmeter range suitable for
the particular resistance reading to be obtained.

a. Make the measurements indicated in figure 13.
The readings at POWER IN connector J—1 should
be taken for all three positions of OPERATE
switch S—1. The readings at POWER OUT con-
nector J-2 should be taken for both positions of
TRANS POWER switch S-2, in each case with
relay O-1 operated manually. The readings
shown in figure 13 should be obtained.

b. Make the measurements indicated in the
following table. All measurements are made to

ground.
Terminal On part Typi(c:lln';:')’ding Test conditions

) J-2 {22,500.__.__ 8-2 in LOW position.
P J-2 131,500....__1 S-2 in LOW position.
Foo .. J-2 | 18,650._____ S-2 in HIGH position.
P ... J-2 | 24,000_.____ $-2 in HIGH position.
8 . " T-1 | Infinity..____ $-2 in HIGH position.
L T-1 | Infinity..____ §-2 in HIGH position.
Y (. T-3 | 24,000..___. 8-2 in HIGH position.
5o ____ --| T-3 | Infinity...___ §-2 in HIGH position.

¢. Do not apply power to the unit until the tests
of a and b above have been made and until the
indicated readings are obtained. Incorrect readings
may indicate a shorted or leaky capacitor, or a
wire or a lug shorted to the chassis. Check each
capacitor in the affected circuit section for leakage
or a short, and replace if necessary. Check wires
and lugs on component parts, particularly on
switches. Repair if necessary. Refer to the
schematic diagrams of figures 17 and 18.

32. Operational Tests and Procedures

a. The purpose of the operational checks de-
scribed in this paragraph is to determine whether
the power supply delivers the proper output volt-
ages and draws the required amount of current from
the storage battery when loads simulating actual
operating conditions are connected across the out-
put terminals. The tests are made for the various
conditions under which the unit may be operated,
namely, for each position of switch S—2 and for the
RECEIVE or TRANS & RECEIVE position of
switch S—1. Based upon the results of these
measurements, the trouble in the power supplies
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NOTE 1: CONNECTORS VIEWED FROM WIRING SIDE.
NOTE 2: ALL MEASUREMENTS MADE TO CHASS!S.

NOTE 3: RESISTANCE DATA APPLY FOR ALL POSITIONS
OF OPERATE SWITCH S—1 AND TRANS POWER
SWITCH S-2.

NOTE 4: MEASUREMENTS ON J-2 TAKEN WITH RELAY
O-1 OPERATED.

NOTE 5: FOR VALUES NOT GIVEN SEE TEXT.
NOTE 6. ALL PLUCK-OUT PARTS ARE REMOVED FOR THESE

MEASUREMENTS. TN5036-13
Figure 18. Short-circuit tests at connectors J-1 and J-2.
may be sectionalizea directly to one of the circuit b. Refer to the operational test set-up shown in

sections. Refer to the detailed checks outlined in  figure 14 and proceed as follows, using the test
paragraphs 33 and 34 to trace the fault to a specific =~ equipment listed in paragraph 22. Insert all
part within the particular circuit section. plug-in parts.
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(1) Select a storage battery having the

required voltage (12 and 24 volts for
Power Suppfies PP-109/GR and PP-
112/GR, respectively). Turn switch S—1
to OFF position.

(2) Connect the negative battery lead to pin

C of connector J-1.

(8) Connect the positive battery lead in series

with the fuse and the ammeter to pin B of
J-1. The rating of the fuse, the ammeter
scale, and the battery voltage to be used
should be as listed below. (Use Multi-
meter TS-352/U, Voltammeter I-50, or
an ammeter with equivalent ranges.)

Power Supplies PP-109/GR and PP-112/GR

M-3 output (volts)
Terminala on J-2
Minimura Maximum

Ao 5.2 6.0
B 78 92
Ce oo e

Foo .

) 5.9 6.7
M. __ 96 114
N

P e

R e

Nominal | Fuse (F) M-1 M-2
Power supply battery rating meter range | meter range
voltage | (amperes) (volts) (amperes)
PP-109/GR..__ 12.6 20 0-20 0-20
PP-112/GR___. 25.2 15 0-50 0-15

(4) Connect a strap between terminals E and

D of J-2.

(5) Connect an SPST switch between K and

D of J-2.

(6) Connect a load resistor between terminal

(8) Turn switch S—1 to the TRANS & RE-

CEIVE position and turn switch S-2 to
the HIGH position. Close the switch
between terminals K and D of J-2. Meas-
ure the input current and the input and
output voltages across each of the load re-
sistors. The required readings are shown
in the following tables:

D and each of the other terminals of J-2,
as indicated in figure 14. Be sure that
correct load resistors are connected for the
particular condition of operation. A
properly loaded and alined Receiver-
Transmitter RT-66/GRC, RT-67/GRC,
or RT-68/GRC may be used in place of
the load resistors.

(7) Turn switch S-1 to the RECEIVE position
and turn switch S-2 to the HIGH position. -

Using Electronic Multimeter TS-505/T,
measure the input and output voltages
across each of the load resistors as indi-
cated by meters M-1 and M-3 in figure
14. Alsonote the ammeter reading. The
required readings are shown in the follow-
ing tables. For this check, keep the

switch between terminals K and D of J-2

open.

Power supply

M-1 input (volts) M-2 input (amperes)

Minimum | Maximum | Minimum | Maximum

PP-109/GR.__. 12.4 12.8 2.05 2.55
PP-112/GR.___ 24.8 25.6 1 1

.40 .60
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M-1 input (volts)

M-2 input (amperes)

Power supply

Minimum | Maximum | Minimum | Maximum
PP-109/GR.._. 12.4 12.8 10.5 13.2
" PP-112/GR____ 24.8 25.6 6.3 8.0

Power Supplies PP-109/GR and PP-112/GR

M-3 output (volts)
Terminals on J-2

Minimum Maximum
A e 5.2 6.0
B 78 * 92,
C o i 138 161
F o 215 285
L. 5.9 6.7
Moo e 90 100
N e 5.9 6.7
P 415 485
R oo —23 —31

. (9) Leave switch 8-1 in the TRANS & RE-
CEIVE position and set switch S—2 in the
Close the switch between

LOW position.



terminals K and D of J-2. The correct
readings are shown in the following tables:

M-1 input (volts) M-2 input (amperes)

Power supply

Minimum | Mazimum | Minimum | Maximum

PP-109/GR____ 12.4 12.8 5.7 7.1
PP-112/GR..__ 24.8 25.6 3.9 4.9
Power Supplies PP-109/GR and PP-112/GR
M-3 output (volts)
Terminals on J-2
Minimum Maximum
A 5.2 6.0
B .. e 75 105
C e 75 105
P oo 90 130
Lo 5.9 6.7
M. e 75 105
Nl 5.9 6.7
P 170 230
Rl 0 0
J-2
A 3 tOwW
' ] BO- I |.zooLv.vA' 20w
co— 4K AMA 20W
; 21,900 .., 10W
HO
M-3 1JO |
79 L 10.6 ow |
v "°_| 5250 ,,n__ SW |
NO—|4:45 20w |
6K AAA 60w
:g_ 135 an W 1
K —5™o~
E
L —J , L

¢. When the required readings are obtained, pro-
ceed with the additional tests given in paragraph 39.
If the required readings are not obtained, proceed
with the detailed trouble localization checks given
in paragraphs 33 and 34.

33. Resistance Measurements

These checks are intended to locate the defective
components or wiring responsible for the failure to
meet the requirements of paragraph 32. For these
checks disconnect the battery and all external con-
nections from connector J-2. TUse Electronic
Multimeter TS-505/U or an equivalent meter.
The points to be tested, the required readings, and
the probable cause of trouble, if the readings are
incorrect, are listed in the following table. Replace
any component found to be defective. When con-
necting test leads across electrolytic capacitors,
‘observe the correct polarity. Replace any compo-
nents removed during tests after such checks are
completed.

Note. If no test conditions are given in the test condition
column in the following subparagraphs, the switch setting
-and relay conditions are immaterial.

A D
© o
*
g o
M-2
—
M-l lA01|
@jﬁ FUSE
loo l
=14+
L [
BAT
NOTES:
I. CONNECTORS VIEWED FROM FRONT

PANEL
2. ALL RESISTOR VALUES ARE IN OHMS

¥WHEN SWITCH S~1 IS IN RECEIVE
POSITION,THIS VALUE IS 1,680

TM5036-14

Figure 14. Power Supplies PP-109/GR and PP-112/GR, operational test set-up.
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a. REcetver FiuameEnT SvuppLy Circuilr.

If

incorrect or no output voltage is measured at ter-
minal L of J-2, make the following measurements.

In Power Supply PP-112/GR, remove R-31, K-2,
and R—40 from their sockets.

Point of measurement

Test condition

Normal reading (ohms)

Probable trouble

PP-109/GR | PP-112/GR
Term B on J-1 to term 2 0on | S~-1on RECEIVE. __________ O . 9 .. Defective S-1, F-1, L-4, or
R~40 (or R-31) socket. R-39 in Power Supply
PP-112/GR only.
Term 7on R—40 to term 20on |____________________._______|o__._______. {1 Defective wire.
R-31 socket.
Term 7 on R-31 socket to term K-2 plugged i 16 _____ 16 _______ Defective R—32 or L-16.
L on J-2. } pluggedin. - —-oooooo oo { O ___} O.________ Defective K-2, or wiring.
Term LonJ2toterm Don |._________________. ___._____. Infinity . ____ Infinity ...__ Defective wiring, C-30, or
J-2. C-31.
Term L on J-2 to term D on | K-2pluggedin_____________. 32.___ ... 32.___ ... Defective K-2, R-33, R-34,

J-2.

R-35, or wiring.

b. TransMITTER FiLaAMENT SuppLY CIRCUIT.

If

incorrect or no output voltage is measured at ter-
minal N of J-2, make the following measurements.

For these measurements, remove thermal relay K-1
from its sockets.

Point of measurement

Test condition

Normal reading (ohms)

Probable trouble

PP-109/GR | PP-112/GR
Term NonJ-2toterm S5on | _.___ ... ____...______.. 0 ... ___ 0 ________. Defective L-14.
K-1 socket.
Term NonJ-2toterm Don . ... ___________._ Infinity. ... Infinity_____ Defective C-27 or C-28.
J-2,
Term N on J-2 to term D on | K-1, in socket, ballast tubes | 32_________ 32 . Defective C-27, or C-28, or
J-2. removed. . wiring.
Term 5 on K-1 socket toterm {. . _________________________ 16_________ 16._______ Defective R-26.
7 on K-1.
Term B on J-1 to term 7 on | Relay O-1 manually operated. | 1__________ 5 . Defective S-1, F-1, L-4, or
K-1 socket. Ballast tubes in sockets. ballast tube socket wiring,
S-1 on RECEIVE. or R-36 in PP-112/GR only.
Term B on J-1 to term 7 on | Ballast tubes in sockets, O-1| Infinity_.___ Infinity ____ Shorted contacts of O-1.

K-1.

open. R-31removed. 8-1
on RECEIVE.

¢. Reray Circurr.

If relay O-1 fails to operate

when terminal K of J-2 is grounded, or operates
when terminal K of J-2 is not grounded externally

(i.e., if incorrect voltages are measured at terminals
N, C, F, P, and R of J-2), make the following
measurements:

Point of measurement

Test condition

Normal reading (ohm )

PP-109/GR

PP-112/GR

Probable trouble

Term B on J-1 to term K on
J-2.

S-1on RECEIVE. __________

63

285

Defective S-1, F-1, L4, coil of
0-1, 110,

26



d. RELAY SuppLy CIRCUIT.

If incorrect or no

output voltage is measured at terminal A of J-2,

make the following measurements:

Point of measurement

Test condition

Normal reading (ohms)

Probable trouble

PP-109/GR PP-112/GR
Term A on J-2 to term B of | S-1on RECEIVE. __________ 16 45 | Defective L-15, R-30, L-4,
J-1. F-1, or 8-1.
Term A on J-1 to term B of | S—1 on TRANS & RECEIVE._ 16 45 | Defective S-1.

J-1.

e. 85-Vorr SupprLY CIRCUIT.

Make the follow-

ing measurements if incorrect or no output voltage

is measured at terminal B or M of J-2. For these
measurements, remove vibrator E-3 from its socket.

Normal reading (ohms)
Point of measurement Test condition Probable trouble
PP-109/GR PP-112/GR
Term BtoConJ-1__.______ S-1on RECEIVE. R-31 Infinity_____ Infinity_____ Defective C-6 or C-18, C-20
removed. or C-22.
Term B on J-1to term______ S-1en RECEIVE___________ (&) 2.7 . ___ Defective S-1, F-2, L-5, R-19,
or T-3.
lonX-10______________.____ S-1on TRANS& RECEIVE__ *) 2.7 . _____. Defective S-1 or wiring on S-1,
Term B on J-1 to term 6 on | S-1on TRANS& RECEIVE.__ ™ 2.7 .. Defective T-3.
X-10.
Term Bon J-1to term 4on | ._____ . ____._______________ 200 .. | S Defective wiring or R-18 in
X-10. PP-109/GR only.
Term B on J-1to term 3 on |.___________ . ______________ 51 ... Infinity__.__ Defective wiring or R-20 in
X-10. PP-109/GR only.
Term BonJ-2toterm Son | ... .. _______._ 140___.___. 140_ .. _____ Defective L-13 or R-23.
X-117.
Term 5 on X-17 to term 5 on | S-2on HIGH. O-1 not 660________ 660________ Defective 1-12, R-21, R-22,
T-3. operated. 8-2, O-1 contacts, or T-3.
Term 5 on X-17 to term 5 on | S-2 on LOW. O-1 manually 160 160 | Defective O-1, S-2 contacts; or
T-3. operated. 1-12.

Term 5 to 2on X-10_ __ . . | oo 45 45 | Defective T-3.

Term 7 to 8on V-1or V-2____| V-1and V-2out of sockets____ ™ ™ Defective T-3.

Term MonJ-2toterm S5on | . ________ _____________ 780 780 | Defective R-17 or L-12.
T-3.

Term Eon J2to term 2 on | _______ . _________ 0 0 | Defective wire.
X-17.

Term 2on X-10to term lon |___________________ ... .. ___ 23 23 | Defective T-3 or wiring.
L-12.

Term 7on X-10to chassis____|_____________________.__._... 0 0 | Open ground connection.

* Less than 1 ohm.

f. 150-Vorr SuppLY CIRCUIT.

Make the follow-

ing measurements if the voltage readings at ter-

minal C of J-2 are found to be incorrect.

For these

measurements, set switch S-1 in the TRANS &

RECEIVE position and remove vibrator E-2 from
Set switeh S-2 and operate relay O-1
manually as directed in the test condition column.

its socket.
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Point of measurement

Test condition

Normal reading (chms)

Probable trouble

PP-109/GR | PP-112/GR

Term Bon J-1toterm4on | _________._ _______.____._.__ 20 ________ 0. ________. Defective S-1, F-3, L—-6, or
X-8. - R-13 in PP-109/GR.

Term B on J-1 to term 2 on | O-1 unoperated_____________ Infinity . _.__ Infinity ____ Defective contacts of O-1.
T-2.

Term B on J-1 10 term 2 on | O-1 manually operated.______ * 2 . Defective contacts 7-8 of O-1
T-2. . or R-15,

Term B on J-1 to term 1 on | O-1 manually operated.____.__ * F: S Defective T-2.
X-8.

Term B on J-1 to term 6 on | O-1 manually operated_______ 0.75_______ S Defective T--2.
X-8.

Term 6toterm3on X-8______| ___________________________ 51 ___. Infinity_____ Defective T-2 or R-14 in

PP-109/GR.

Term 7on X-8tochassis_____|____________________________ O .. 0 __..___.. Open ground connection.

Term 5on X-8toterm 2on |.__._______ _________________ 125 ____ 110____.__. Defective T-2, or in
X-8, PP-109/GR, C-13.

Term Con J-2toterm S5on | _______________________._._. O .. 0. ________. Defective wiring,
X-7 (V-3).

Term 2on X-7tochassis_____| ___________________.________ O ___ [ I Defective ground connection.

Term 2 on X-8 to term 3on |_ . _______________________.__ 135 ______. 135 ... Defective T-2, T-1, or wiring.
X-3 (V-2).

Term C on J-2 to term 5 on | 8-2 in HIGH position________ 660____.___ 660._______ Defective S-2, L~-11, R-16, or
T-2. 1-9.

Term Cto BonJ-2_________ S-2 in HIGH position___.____ Infinity_____ Infinity_____ Defective 8—2 or wiring,

Term Cto BonJ-2.__.____. S-2 in LOW position_________ | T (| Defective S-2 or wiring.

Term 5on T-2to term 5on (. ___________________________ | D | Defective wiring between T-1

T-1.

and T-2.

g. 450-VouLt SuppLy CIRCUIT.

Make the follow-

ing measurements if incorrect voltage readings are
obtained at terminal R, P, or F of J-2. For these

socket, and set switch S-1 to the TRANS &

RECEIVE position.

Operate switch S-2 and relay

O-1 manually as directed in the test condition

measurements, remove vibrator E-1 from its column.
Normal reading (ohms)
Point of measurement Test condition Probablg trouble
PP-109/GR PP-112/GR
Term B on J-1 to term 4 on | S2on HIGH._.___._________ 20 ______ 0. ____. Defective S-1, F-4, 1-7, or
X-1. R-1.
Term Bon J-1to term 4 on | S2onLOW________________ Infinity.___. Infinity_____ Defective S-2.
X-1.
Term B on J-1 to term 1 on | 82 on HIGH. O-1 unop- | Infinity_____ Infinity_____ Defective O-1 contacts 9-10,
X-1. erated.
Term B on J-1 to term 1 on | S-2 on HIGH. O-1 manu- * 3 - Defective O-1 contacts, R-3,
X-1. ally operated. or T-1.
Term B on J-1 to term 6 on | S-2 on HIGH.. O-1 manu- * > Defective T-1.
X-1. ally operated.
Term 6 to3on X-1__ | .. 51________. Infinity. ____ Defective T-1 or R-2 in
PP-109/GR.
Term 7 on X—1 tochassis_____|_____ . _____ . _________ 0. ____. O ___..__ Open ground connection.
Term 5to 20on X-1____ | oo ... 120 _.. 120 ... Defective winding 7-8-9 of
T-1.
Term R on J-2 to term 5 on 500 _____ 500________ Defective L2 or R-6.

X-1.

* Less than 1 ohm.
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Point of messurement

Test condition

Normal reading (ohms)

Probable trouble

PP-109/GR | PP-112/GR
Term 50on X2toterm3on |- ______________________._____ 150_______. 160 _______ Defective winding 4-5-6 of
X-3. T-1.
Term 3on X-2toterm 3on | . __ . _____._______ 1 megohm__{ 1 megohm__| Defective R-4.
X-3.
Term 5 on X-2 to term Son | __ . ________ .. ... 1 megobm. _| 1 megohm__| Defective R-5.
X-3.
Term 5 on T-1 to term 5 on |- ___ ... ____. { O .. Open wire.
T-2.
Term 7to8on X-2___.______ V-1 and V-2 out of sockets____ * ™ Defective winding 7-8 of T-3.
Term 7 to 8on X-3_______.__ V-1 and V-2 out of sockets____ (*) ™ Defective wiring.
Term Pto DonJ-2_________ S2onLOW.________________ 31,500_____ 31,500_____ Defective 8-2, R-12, or R-11.
Term Pto DonJ-2________._ S2on HIGH_______________ 24,000.____ 24,000..___| Defective S-2, L-8, L-3, R-7
through R-10, C-9, C-10, or
C-11.
Term P on J-2 to term 5on|{ S-20on HIGH_______________ Infinity _..__ Infinity ___._ Defective S-2.
T-2.
Term P on J-2 to term 50on| S2on LOW________________ 660________ 660___.____ Defective S-2, L-11, R-16, or
T-2. 9.
Term P on J-2 to term 7on| 8~2on HIGH_ ______________ 160 _______ 160________ Defective L-1, 1.-3, L-8, or
X-2. S-2.
Term F to term Don J-2_____ S2onLOW_______________. 22,500_____ 22,500 ____ Defective R-11,
Term 1 on X-3 to chassis. __ | _____ . _________..______ O ____.___ 0. _____ Open ground connection.
Term 1on X-2 (V-1)to | ____ O - O Open ground connection.
chassis. -
* Less than 1 ohm.
34. Voltage Measurements Normal
Point of measurement | reading Probable trouble
The voltage checks in this paragraph supplement (volts)
the resistance measurements of paragraph 33 and
are intended to find defects which are not readily =~ Term 8on T-1____|—28 D"ée‘?ti"e T-1, shorted C-3,
. . . —4.
n
detern'u ed by .res1stance rfleasurements, .tha.t 5 Term 50on T-1____| 175 Defective T-1, shorted C-14,
defective capacitors or partially shorted windings. C-9.
For these measurements, reinsert all plug-in parts. Term 5on T-3____| 135 Defective T-3, shorted C-17,
Connect storage battery (4) to pin B on J-1 and C-24; C-25, L-12.
storage battery (—) to pin C on J-1. Connect the  Term 7 on T-3____| 467 De(fJeCtive I:i_lf, L-3, C-9, or
load resistors, switch, and i 10, or defective wiring.
doetibed o te ; 33;1 lgr?untd t‘fnne}ftmn 2 Term 2on1-9____| 170 | 1-9, R-16 grounded.
. €Serbed 1n paragrap R, eler to X e schematics Term 2 on L-12___| 115 112 grounded, defective wir~
in figures 17 and 18 to identify the points measured ing.
with the component involved. Use Electronic Term 50on V-4____| 95 Defective wiring, R-23
Multimeter TS-505/U or an equivalent meter. grounded.
The following table lists measurements at signifi- Lerm3onK-2...| 5 | Defective R-33, R-34, R-35.
cant points in the cireuits of th i Term 3 on K-1____ 5.4 | Defective R-27, R-28.
P e power SUpplies.  merm 7 on R-40._.| 12.6 | Defective R-31, R-39, R-40.
All measurements are made to ground with TRANS Term 7 on R-38___| 12.6 | Defective R-37, R-38, R-24,
POWER switch in the HIGH position and relay R-25 (and R-36 in PP-
O-1 operated, and they apply to both power 112/GR).
supplies.

Caution: High voltages are present at some of
the measuring points.
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Section |II.
35. Replacement of Parts

When replacing parts in Power Supplies PP~
109/GR and PP-112/GR, observe the precautions
given below.

a. Taceing LeEaps. Tagging leads is essential
to assure that correct rewiring will be made when a,
part is replaced. Before unsoldering any leads, tie
together the leads that are attached to each part.
Use small tags or short pieces of adhesive tape to
identify all wires in accordance with their num-
bered connections. Identify every lead that is to
be removed.

b. ParTs AND SUBSTITUTIONS. When damaged
parts must be replaced, identical parts should be
used. If identical parts are not available and the
damaged component is beyond repair, a substitu-
tion must be made. The part substituted must
have identical electrical properties and must be of
equal or higher voltage and current rating. :

¢. LocatioN, Relocation of substituted parts
may cause hum and is not recommended.

d. MounTIiNG. Mount the new or replaced part
in the same mounting as that formerly occupied by
the damaged part. Fasten all mountings securely.

e. SOLDERING. Before soldering any connec-
tions, carefully scrape all parts that will be touched
by the solder, until all traces of rust, corrosion,
paint, or varnish are removed. Removethe scraped
parts with a small, clean brush. Tin all surfaces
to be soldered. Wrap the wire around the lug to
obtain mechanical support. Use a small amount of
solder to make the connection and use sufficient
heat to make the solder flow evenly around the
tinned surfaces.

f. RETROPICALIZATION. If the parts to be re-
placed require special treatment, such as retropical- -
ization, follow the instructions given in the appro-
priate publication referred to in section V of this
chapter.

36. Special Repair Procedures

Most of the parts in these power supplies are
readily accessible and can be easily replaced with-
outspecial instructions. Special repair procedures
required for repairing or replacing sockets, r-f
chokes, panel connectors, switch S—1, relay O-1, and
the transformers are given in that order in the fol-
lowing subparagraphs.

a. Sockers. All sockets are attached to the
chassis by means of rivets. To change a socket:
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(1) Remove the part plugged into the socket.

(2) Unsolder the wires connected to the socket.

(3) Drill out the two rivets which fasten the
socket to the chassis.

(4) Substitute a new socket and fasten it with

rivets or machine screws, lockwashers, and

nuts.

(5) Resolder the wires to the socket.

(6) Clean the unit thoroughly to remove solder
drops and metal chips.

(7) Check the new connections with those
shown in the schematic for that unit.

b. R-F Cuokes. All r-f chokes, except choke
L-1, are located in the recess of the lower portion
of the front 'chassis and bracket assembly behind
the front panel (fig. 12). To gain access to the
chokes, proceed as follows.

Note. The r-f chokes are made of heavy wire and are not
easily damaged. Do not attempt the following procedures
unless it is absolutely certain that an r-f choke or C-11 is
defective.

(1) Separate the panel from the chassis assem-
bly (par. 24).

(2) Remove the eight screws which fasten the
terminal board to the filter assembly.

(3) Carefully unsolder all ground leads from
the capacitors to the metal strip.

(4) Remove all connections to the front panel
cable from the terminal board.

(5) Remove the metal ground strip by remov-
ing the mounting screws.

(6) Carefully tilt the terminal board back
toward the top of the unit. This exposes
the r-f chokes and C-11.

(7) Remove the screw which fastens the defec-
tive choke to the terminal board.

(8) Unsolder the wires from the choke to the
terminals on the terminal board.

(9) Remove the choke and. repair’ or replace if
necessary.

(10) -Reassemble the choke on the axial screw
‘and tighten the nut.

(11) Remount the terminal board and resolder
the wires, being careful not to damage the
wires or to short them to the chassis.

¢. PaNEL ConNEcrORs. To remove panel con-
nectors, it is necessary to use a spanner wrench or
- long-nose pliers.



\1) Insert the teeth on the spanner wrench into
the notches in the rim of the connector on
the front panel.

(2) Turn the spanner wrench in the counter-
clockwise direction until the rim is
removed. Remove the lockwasher.

(3) Remove the connector from the rear of the
panel.

(4) Unsolder all wires.

(5) Resolder the wires to the new connector.
Make sure that the new part has a rubber
gasket.

(6) Clean thoroughly to remove solder drops.
¢7) Check the new connections with those
shown in the schematic for that unit.

(8) Reinsert the connector from the rear of the
panel.

(9) Reinsert the lockwasher and rim and, using
the spanner wrench, screw the rim back on
to the connector. -Check the assembly for
tightness.

d. Swirce S-1. To replace switch S-1, it is

necessary to separate the panel from the chassis
assembly.

(1) Unsolder all wires from the top deck of the
switch.

(2) Remove the two nuts which fasten the top
deck of the switch to the remainder of the
switch assembly.

(3) Lift off the top deck.

(4) Unsolder all wires from lower deck.

(5) Remove the castellated nut on the front of
the panel. _

(6) Replace the switch by reversing the above
procedure, being careful to aline the red
dot on the upper deck of the switch with
the red dot on the lower deck. Make sure
that the locating lug goes into the hole
provided for it on the front panel.

(7) When resoldering the connections, be care-
ful to remove solder drops and to check all
connections with those shown in the
schematic for that unit.

e. RELaY O-1. Relay O-1 is mounted on the
bottom chassis by means of four screws (fig. 12).

(1) Use a relay spring bender to aline the relay
contacts, so that when the armature (visi-
ble through the slot in the relay) is moved
in the direction of the contacts, each of
the four contact pairs closes.

(2) Use a contact burnisher to clean contacts
thoroughly.

(3) Wipe off with a clean lintless cloth.

(4) Use a relay spring bender to straighten out
all bent or warped contact springs.

(5) If the relay is damaged beyond repair and
replacement is necessary, remove the fow
screws which mount the relay to the
bottom chassis, lift the relay off the
chassis, and disconnect all wires from it.

(6) Reconnect all wires before mounting relay
O-1. Use a 12-volt relay for Power
Supply PP-109/GR or a 24-volt relay for
Power Supply PP-112/GR.

(7) Make sure that the contacts on the new
relay are properly alined and closed when
the armature is pushed in the direction of
the contacts.

(8) Attach the relay to the bottom chassis,
using the four screws and washers.

f. TRaANsFORMERS. The transformers are
mounted on the vertical bracket attached to the
bottom chassis. To replace these parts—

(1) Remove the vibrators.

(2) Remove the six screws and lockwashers
which fasten the transformer bracket to
the bottom chassis. Separate the trans-
formers from the bottom chassis, being
careful not to damage connecting wires.

(3) Disconnect all wires from the part.

(4) Remove the four nuts and washers and
remove the part from the rear of the trans-
former bracket.

(5) When remounting the new transformer,
make sure that the soldering terminals
clear the chassis.

(6) Fasten with the lockwashers and nuts.

(7) Resolder all wires and check the connec-
tions against the schematic for that unit.

(8) Reassemble the transformer bracket to the
bottom chassis, using the six screws and
lockwashers.

37. Reassembly
(figs. 5, 6, 10, or 11, and 12)

After the inspection and tests and repairs have
been made, the unit is ready for reassembly. 'To
reassemble the unit, reverse the procedure described
in paragraph 24. Proceed as follows:

a. Bring the bottom and top chassis assemblies
close together, and line them up so that the bottom
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chassis can be pushed into place. Make sure that
the flexible cables are back in their original posi-
tions, and that wires are not pinched, stretched, or
damaged during reassembly.

b. Replace and tighten the screws and lockwash-
ers which hold the bottom chassis to the top chassis
assembly.

c. Ingert electrolytic capacitors C—27 and C-30.
These capacitors fit through the chassis. Reattach
the capacitor spring clip assembly.

d. Reattach the rail.

e. Replace the vibrators, arranging them correctly
in their sockets.

f. Replace the front panel, being careful not to
damage wiring. Tuck the cable carefully in place
and tighten the eight mounting screws.

g. Check that all plug-in parts are firmly seated
in their sockets.

h. Replace the outer case.
fasteners.

Tighten the Dzus

Section IV. FINAL TESTING

38. General

If the unit does not meet the requirements of
paragraph 32, repeat the trouble-shooting proce-
dures given in paragraphs 31, 33, and 34 to locate
other faults. Make the necessary repairs. If the
unit operates as required in paragraph 32, perform
the test outlined in paragraph 39.

39. A-C Ripple Voltage Measurements

a. Connect the equipment as indicated in section
II of this chapter, with the following exceptions:

(1) Substitute an a-c voltmeter (Electronic
Multimeter ME-6/U or equivalent meter)
for M-3, and connect it in series with a
2-uf (microfarad), 600 vdecw -capacitor
across each of the load resistors in turn.

(2) Connect a 5,000-ohm resistor across the
meter terminals.

(8) Set switch S—-1tothe TRANS & RECEIVE
position and set switch S-2 to the HIGH
position. Close the external switch con-
nected between terminals K and D.

b. With the a-c voltmeter on a suitable range,
check that the readings at output terminals B, C,
F, M, P, and R are less than .5 percent of the nomi-
nal output voltage. If a.higher reading is indi-
cated, it is probable that the electrolytic filter
capacitors or chokes in the circuit section measured
need replacement. Note paragraph 40. Refer to
the schematic diagram (fig. 17 or 18) to identify the
electrolytic filter capacitors.

40. Output Voltage Variations

Normal changes in battery voltage and changes
in output loads will affect the output voltage of the
power supply. Hence, output voltage variations
up to 10 percent will not necessarily indicate a
faulty condition.

Section V. LUBRICATION AND WEATHERPROOFING

41, Lubrication

The power supplies described in this manual do
not require lubrication. Never apply oil or grease
to any parts of these units.

42. Weatherproofing and Rustproofing

a. GENERAL. Signal Corps equipment, when
operated under severe climatic conditions such as
prevail in tropical, arctic, and desert regions,
requires special treatment and maintenance. Fun-
gus growth, insects, dust, corrosion, salt spray,
excessive moisture, and extreme temperatures are
harmful to most materials.

b. TroricAL MAINTENANCE. A special mois-
tureproofing and fungiproofing treatment has been
devised which, if properly applied, provides a rea-
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sonable degree of protection. This treatment is
explained in TB SIG 13 and TB SIG 72.

c. WINTER MAINTENANCE. Special precautions
necessary to prevent poor performance or total
operational failure of equipment in extremely low
temperatures are explained in TB SIG 66.

d. DESERT MAINTENANCE. Special precautions
necessary to prevent equipment failure in areas sub-
ject to extremely high temperatures, low humidity,
and excessive sand and dust are explained in TB
SIG 75

e. RustrroorFiNGg. Rust and corrosion can be
prevented by touching up bared surfaces. Clean
where necessary with fine sandpaper. Never use
steel wool.

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



CHAPTER 4

SHIPMENT AND LIMITED STORAGE AND DEMOLITION
TO PREVENT ENEMY USE

43. Repacking for Shipment or Limited Storage

Wrap and pack securely according to directions
given in JAN-P-100, or as directed by commanding
officer.

44, Deﬂlolition of Matériel to Prevent Enemy
se

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

a. SMasH. Smash capacitors, transformers, re-
sistors, sockets, terminal board, plugs, and vibrators,

using sledges, axes, handaxes, pickaxes, hammers,
crowbars, or heavy tools.

b. Cur. Cut wiring, using axes, handaxes, or
machetes.

¢. Burn. Burn technical literature, resistors,
capacitors, transformers, and vibrators, using
gasoline, kerosene, oil, flame throwers, and incen-
diary grenades. '

d. BENp. Bend chassis, panels, and covers.

e. Exprosives. If explosives are necessary, use
firearms, grenades, or TNT.

f. Disposan. Bury or scatter the destroyed
parts in slit trenches, fox holes, or other holes, or
throw them into streams.

g. DEsTROY EVERYTHING.
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APPENDIX |

REFERENCES

Note. For availability of items listed, check SR 310-20-3
and SR 310-20-4.

1. Army Regulations

AR 380-5 Safeguarding Military Infor-

mation.

2. Supply Publications

SIG 1 Introduction and Index.

SIG 5 Stock List of All Items.

SIG7&8 Organizational Maintenance
Allowances and Field and
Base Mainteénance Stockage
Guide.

SB 1147 Preparation and Submission of
Requisitions for Signal Corps
Supplies.

SB 11-76 Signal Corps Kit and Mate-

rials for Moisture- and
Fungi-Resistant Treatment.

3. Preserving

_TB 81G 13 Moistureproofing and Fungi-
proofing Signal Corps Equip-

ment.

4, Packaging and Packing Instructions

JAN-D-169  Desiccants, Activated.
JAN-P-100  General Specifications.
JAN-P-106A Boxes, Wood, Nailed.

JAN-P-116  Preservation, Methods of.
JAN-P-125  Barrier Material, Waterproof,
Flexible.

JAN-P-131  Barrier-Material, Moisture-

Vaporproof, Flexible.

5. Other Publications

FM 24-18 Field Radio Techniques.

SR 310-20-3 Index of Training Publications
(Field Manuals, Training
Circulars, Firing Tables and
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SR 310204

TB SIG 66
TB SIG 72
TB SIG 75
TB SIG 123
TB SIG 178
TM 1-455
TM 9-2857
TM 11-430
TM 11-453
TM 11-455
TM 11-483
TM 11-486

TM 11-4000

TM 38-650

Charts, Army Training Pro-
grams, Mobilization Train-
ing Programs, Graphic
Training Aids, Joint Army-
Navy-Air Force Publica-
tions, and Combined Com-
munications Board Publi-
cations).

Index of Technical Manuals,
Technical Regulations,
Technical Bulletins, Supply
Bulletins, Lubrication Or-
ders, Modification Work Or-
ders, Tables of Organization
and Equipment, Reduction
Tables, Tables of Allow-
ances, Tables of Organiza-
tion, and Tables of Equip-
ment.

Winter Maintenance of Signal
Equipment.

Tropical Maintenance of
Ground Signal Equipment.
Desert Maintenance of Ground

Signal Equipment.

Preventive- Maintenance Prac-
tices for Ground Signal
Equipment.

Preventive Maintenance Guide
for Radio Communication
Equipment.

Electrical Fundamentals.

Storage Batteries Lead-Acid
Type.

Batteries for Signal Communi-
cation. Except those per-
taining to Aircraft.

Shop Work.

Radio Fundamentals.

Suppression of Radio Noises.

Electrical Communication Sys-
tems Engineering.

Trouble Shooting and Repair
of Radio Equipment.

Basic Maintenance Manual.



6. Abbreviations

b

bf _____ ..

alternating current
centigrade

direct current
Fahrenheit

high frequency

h-v__________._ high-voltage

| low-frequency

v low-voltage

ma._ .. ___.___ milliampere

o SR radio frequency

uf, uuf_________ microfarad, micromicrofarad

35



APPENDIX I
IDENTIFICATION TABLE OF PARTS

Note: The fact that a part is listed in this table is not sufficient basis for requisitioning the item. Requisitions must
cite an authorized basis, such as T/O&E, TA, T/BA, SIG 7-8-10, SIG 7&8, SIG 10, list of allowances of expendable material,

or another authorized supply basis.

The Department of the Army Supply Catalogs applicable to the equipment covered in

this manual are SIG 7&8-PP-109/GR and SIG 7&8-PP-112/GR. For an index of available supply catalogs in the Signal
portion of the Department of the Army Supply Catalog, see the latest issue of SIG 1, Introduction and Index.

1. Identification Table of Parts for Power Supply PP-109/GR

Ref.

Name of part and description

Function of part

Signal Corps
stock No.

symbel
POWER SUPPLY PP-109/GR: vibrator and |______.____________________.___._ 3H4497-109
electronic type; sync; outputs 6.3 v DC, 595 ma,
6.3 v, 1415 ma, 5.6 v DC, 431 ma, —27 v DC,
2 ma, 85 v DC, 71 ma, 105 v DC, 20 ma, 150 v
DC, 37.5 ma, 250 v DC, 11.5 ma, 450 v DC, 75
ma,; input 12.6 v DC; 12 amp.
(Order through TECHNICAL MANUAL (TM 11-5036).
AGQ channels) )
C-19, C-21, C-24. | CAPACITOR, fixed: mica; 1000 uuf +10%; 500 | R-F hash filters_______________ 3K2510221
vdew; JAN type CM25B102K.
C-1, C-12, C-18, | CAPACITOR, fixed: ceramic; 3000 uuf +20%; | R-F hash filters_______________ 3DA3-137
C-20, C-22. 500 vdew.
C-ll . CAPACITOR, fixed: paper; 3000 uuf +20%; | R-F hash filters_______________ 3DA3-138
1000 vdew; JAN type CP28A1EG302M.
C-4 through C-8, | CAPACITOR, fixed: ceramic; 5000 uuf +20%; | R-F hash filters_______________ 3DA5-215
C-15, C-16, 500 vdew.
C-26, C-28,
C-29, C-31.
C-13_ . CAPACITOR, fixed: paper; 2 sect; 20,000 uuf | Buffer, secondary, T-2_________ 3DA20-234
+20% —10% ea sect; 1000 vdew ea sect; JAN
type CP69B4EG203V. :
C-2,C-23._______ CAPACITOR, fixed: paper; 2 sect; 50,000 uuf | C-2: Buffer, secondary, T-1___.| 3DA50-433
+20% —10% ea sect; 1000 vdew ea sect; JAN | C-23: Buffer, secondary, T-3__.
type CP69B4EG503V.
C-9, C-10, C-14...| CAPACITOR, fixed: electrolytic; 2 sect; 35 uf | C-9 and C-10: Filter, 450 volts__| 3DB35-5
—10% +50% ea sect; 350 vdew ea sect; JAN | C-14: Filter, 150 volts____._____
type CE52C350P.
C-17 .. CAPACITOR, fixed: electrolytic; 40 uf —10% | Filter, 105 volts___.____._._._.___ 3DB40-76
+150%; 300 vdew; JAN type CE31C400N.
C-25 .. CAPACITOR, fixed: electrolytic; 2 sect; 45 uf | Filter, 85 volts________________ 3DB45-11
—109%.+150% ea sect; 300 vdcew ea sect; JAN
type CE52C450N.
C-8 . CAPACITOR, fixed: electrolytic; 500 uf —10% | Filter, 27 volts________________ 3DB500-38
+150%; 50 vdew; JAN type CE51C501G.
C-27,C-30...____. CAPACITOR, fixed: electrolytic; 2000 uf ~109% | Filters, filament. ______________ 3DB2000-18
+150%; 15 vdew; JAN type CE51C202E. .
2 o CLAMP: capacitormtg_.______________________ Capacitor holding elamp________ 671885
0-8,0-9,0-10___.| CLIP: vibrator_..______________ . _______. Vibrator holding elip___________ 272712.132
O-1 through O-6_.| CLIP: capaecitor___________________________..__ Capacitor holding elips._._____. 272712163
O~ CLIP: capaeitor. . .. _____ o _.__.__. Capacitor holding clip__.______. 27217.162
-1, -2, L4 COIL, RF: choke; unshielded_ ____ e R-F hash filters__ ... ________. 3C315-126
through L-8,
L-10, L-11,

L~13 through
L-18.
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sylglf:;ol Name of part and description Function of part Sisﬁz'{(cﬁ’g?’
J-1 .. CONNECTOR, receptacle: 4 round female cont; | POWER IN connector_._______ 273065-96
straight. ' :
I CONNECTOR, receptacle* 14 round female cont; | POWER OUT connector.__.__. 27.3075-26
1 gireight.
H-2 .. FASTENER, Dzus: 184" lgx15{¢” wdx 54"’ | Panel to case tastener._________ 6Z3809-27
thk o/a.
H-3 .. ___. FASTENER, Dzus: 74" Ig x 34" wd x %{¢’"’ thk | Cover fastener.._...._____.___.. 6Z3809-28
o/a.
E-4 through E-7__{ FUSEHOLDER: extractor post type; for single | Fuse holders__________________ 323282-42.3
134," x 114" 1g cartridge fuse. :
F-1,F2__________ FUSE, cartridge: 5amp_________ . ee____ F-1: Fuse, relay and filament | 3Z2605.7
circuits,
F-2: Fuse, 85-volt circuit.
F-3,F-4._________ FUSE, cartridge: 10 amp________________..____ F-3: Fuse, 150-volt circuit______ 372610.1
: F-4: Fuse, 450-volt circuit.
023 ______.. GASKET: Buna N or neoprene; single hole; rec- | Panel to case waterproof gasket__| 3H2154.12-27
tangular; 8.35” g x 6.6” wd x .187" thk o/a. '
024 . ____.____ GASKET: JW60 crude rubber compound; single | Fuse cover gasket_______ mmmen 3H2154.1-25
hole; doughnut shape; 41¢” ODx 1§” thk
x 37" ID.
E-8 ... INSULATOR, bushing: round tubr shape; natu- | Toroid coil insulating bushing___| 3G100-142
ral, type LTS-H-1 phenolic, per JAN-P-13;
Ue' lg; %6 OD, 345" ID.
E-9 through E-14_| INSULATOR, bushing: round tubr shape; natu- | Toroid coil insulating bushings__|{ 3G100-143
ral, type LTS-H-1 phenolic; per JAN-P-13;
274, lg; .312" OD, .25" ID.
E-18, E-19________ INSULATOR, bushing: round, shouldered type; | Clip mounting insulating bush- | 3G100-141
natural, type LTS-E~4, plastic, per JAN-P-13; ings.
085" lg; .265” OD, .154” ID.
E-20___ .. _______ INSULATOR, disk: round W /ears for mtg holes; | Clip mounting insulating spacer_| 3G280-25
natural, LTS-E—4 plastic, per JAN-P-13; .031"”
h; 134" OD, 1.141” ID, two .221” diam mtg
holes on 114" mtg/ec.
E-15. .. INSULATOR, standoff: round post shape; natu- | Wiring terminal post...___..___ 3G350-106
ral or black, grade LTS-E—4 phenolic, per JAN-
P-13;13{¢" Ig0/a; 3{¢” diam o/a; single #6-32
NC-2 thd x }{ lg mtd stud.
E-16, E-17________ KNOB: lever type; olive drab zinc alloy; for 14"’ | E-16: Switch knob, S-1______.__ 275822-422
diam double flatted shaft; single #6-32 thd | E-17: Switch knob, S-2.
screw through face of knob, screws into axially
tapped hole in end of shaft. )
N-1._ . LABEL: 1434” wd x 1834 1g x .004"" thk________ Circuit label..____..____________| 6D16778-2
H-4, H-5. .. ____ NUT, castellated: 34"-32 NS-2__.__._...______ H-4: TRANS POWER switch | 6L3006-32S
mounting nut.
H-5: OPERATE switch mount-
ing nut.
1-3,1-9,1-12___.| REACTOR: 2 hy, .13 amp; 170 ohms DC resist- | L-3: Ripple filter, 450-volt cir- | 3C315-127
ance; HS metal case. cuit.
L—9: Ripple filter, 150-volt cir-
cuit.
L-12: Ripple filter, 85-volt cir-
“cuit.
-1 . RELAY, armature: 4PST normally open; 12.6 v | Transmit control____.__________ 277592-103
DC nom; 10 v DC min; 16 v DC max.
K-1, K2 ______ RELAY, thermal: SPST normally closed; oper- | Overvoltage protection fila- 27Z7598-129
ates at 6.9 v DC w/1 amp continuous load; re- ments, :
leases at 2 to 3.5 v; heater cur 250 ma w/6.9 v
applied.
R-3, R-15, R-19__| RESISTOR, fixed: WW; .85 ohm +10%; 8 w; | Transformer current limiting__._| 3RW3602

JAN type RW30GR35.
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Ref.
symbol

Name of part and deseription

Function of part

Signal Corps
stock No.

R-27, R-33, R-35._

R-28, R-34___.__.

R-26, R-32______.
R-1, R-13, R-18_.

R-2, R-14, R-20__

R-7, through
R-10.

X-1, X-8, X-10__.

X-2 through X-6,
X-9, X-11
through X-16,
X-18, X-19.

0O-15 through

38

RESISTOR, fixed: comp; 13 ohms +5%; 1 w;
JAN type RC30AE130J.

RESISTOR, fixed: comp; 16 ohms +5%; 1 w;
JAN type RC30AE160J.

RESISTOR, fixed: WW; 16 ohms +5%; 10 w;
JAN type RW31G160.

RESISTOR, fixed: WW;
JAN type RW32G160.

RESISTOR, fixed: WW;
JAN type RW30G200.

RESISTOR, fixed: WW;
JAN type RW30G500.

RESISTOR, fixed: WW; 140 ohms
JAN type RW30G141.

RESISTOR, fixed: WW; 220 ohms +5%; 12 w;
JAN type RW32G221.

RESISTOR, fixed: WW; 280 ohms. +5%; 12 w;
JAN type RW32G821.

RESISTOR, fixed: WW; 500 ohms +5%; 8 w;
JAN type RW30G501.

RESISTOR, fixed: WW; 500 ohms +5%; 12 w;
JAN type RW32G501.,

RESISTOR, fixed: comp; 620 ohms +5%; 2 w;
JAN type RC40AE621J.

RESISTOR, fixed: WW; 9000 ohms +5%; 12 w.

16 obhms +5%; 12 w;

20 ohms +5%; 8 w;

50 ohms +5%; 8 w;

+5%; 8 w;

RESISTOR, fixed: WW; 22,500 ohms +5%; 12
w.

RESISTOR, fixed: comp; 100,000 ohms +10%;

- 2w; JAN type RC40AE104K.

RESISTOR, fixed: comp; 1 meg +10%; 1 w;
JAN type RC30AE105K.

RESISTOR, thermal; maintains cur between .76
amp and .825 amp over the range of 4 v to 9.5
v; T-9 bulb, 274’ max lg o/a.

SHIELD, tube: bayonet type mtg; .810” IDx
930" max OD x 2,250"" h,

SOCKET, tube: 7 cont miniature; 1 piece saddle
mtg; JAN type TSE7T101.

SOCKET, tube: 7 cont small; 1 piece molded in
mtg plate. ’

SOCKET, tube: octal; 1 piece molded in mig
plate.

SPRING: loop type; for Dzus fastener; 13" Ig
x 3%45" wd x .08 thk o/a.

SPRING: loop type; strike for Dzus fastener;
114" Ig x 34" wd x .062" thk o/a.

Voltage dropping, thermal relay
heaters.

Voltage dropping, thermal relay
heaters.

Voltage dropping, relay supply - -

Voltage dropping, filament__.. .

Vibrator coil current limiting
(series drive).

Vibrator coil current limiting
(shunt drive).

Voltage dropping, 85-volt cir-
cuit.

Voltage dropping, 85-volt cir-
cuit.

Voltage dropping, 85-volt cir-
cuit.

Filterbias_ . ____________..____

Filter, 150-volt.____________.__
Filter, 105-volt_. . ______.____.__

Bleeder and voltage divider,
450-volt circuit.

Bleeder and voltage divider,
450-volt circuit.

Voltage divider and bleeder for
450 volts.

Ionization controls__._.___..___.

Voltage regulation, filaments____

Tube shields__._________._ _.._
Regulator tube sockets__..__.__
Vibrator sockets__._._____.___.

X-2: Tube socket, V-1__._______
X-3: Tube socket, V-2,

X—4: Socket, C-3.

X-5: Socket, C-9.

X-6: Socket, C-10.

X-9: Socket, C-14.

X-11: Socket, R-24,

X-12: Socket, R-25,

X-13: Socket, R-31,

X-~14: Socket, K-1.

X-15: Socket, K-2.

X-16: Socket, C-25,

X-18: Socket, C-27.

X-19: Socket, C-30.

Panel to case fastener strikes____

Cover fastener, strikes.__.._____

3RC30AE130J
3RC30AE160J
3RW13504
3RW13501
3RW14102
3RW16507
3RW19203
3RW20409
3RW21006
3RW22506
3RW22508
3RC40AE621
376590-27
326622E5-7
3RC40AE104K
3RC30AE105K

376925-3.20

27.8304.172
27.8677.94
278677.153

27.8678.337

628377-10

6Z8377-9



syl;'flﬁ'ol Name of part and description Function of part Sisf;:‘lk %’;_p 8
81..eeeeeae---.| SWITCH, rotary: 4 pole, 3 position; 2 sect, ea | OPERATE switch_____________ 379825-62.503
sect ¢/0 2 snap sw mtd on metal plate.
82 e-___| SWITCH, rotary: 4 pole, 3 position; 2 sect, 1 | TRANS POWER switch. _______ 379825-62.502
wafer and 1 snap sw sect.
T-1. . TRANSFORMER, power: vibrator; input 12.6 v | 300-volt section transformer____| 2Z9625-73
DC, 3.45 amp CT; output secd #1, 640 v at
100 ma CT; secd #2, 58 v at 2 ma CT: 115 cy¢.
output; HS metal case. '
T2 TRANSFORMER, power: input 12.6 v DC at | 150-volt section transformer____| 2Z9625-74
2.55 amp CT; output secd 405 v CT, 140 ma;
115 cyc output; HS metal case.
T-8 .. TRANSFORMER, power: vibrator; input 12.6 v | 85-volt section transformer__.___ 229625-75
DC, 1.6 amp CT; output secd #1 248 v at .09
amp CT; secd #2, 1 v at 2.4 amp; 115 cyc out-
put; HS metal case.
V-8 . TUBE, electron: JAN-OA2___. _____________.__ Voltage regulator, 160-volt sup- | 2J0A2
ply.
V-4 . TUBE, electron: JAN-OB2_._________.______._ Voltage regulator, 85-volt sup- | 2JOB2
ply.
V-1, V-2 _______ TUBE, electron: JAN-1007 ... ______.______... Rectifiers, 450-volt supply._._._- 2J1007
E-1,E-2,E-3_____ VIBRATOR, synchronous: input 6.3 v DC, 4.3 | E-1: Vibrator, 450-volt supply-.| 3H6690-15
amp. E-2: Vibrator, 150-volt supply.
E-3: Vibrator, 85-volt supply.
9. ldentification Table of Parts for Power Supply PP-112/GR
sy}}:l&ol Naine of part and description Function of part SL?;L%’;?'
POWER SUPPLY PP-112/GR: vibrator and | _____ . aoo 3H4497-112
electronic type; sync; outputs 6.3 v DC, 595
ma; 6.3 v DC, 1415 ma; 5.6 v DC, 431 ma; —27
v DC, 2 ma; 85 v DC, 71 ma; 105 v DC, 20 ma;
150 v DC, 37.5 ma, 250 v DC, 11.5 ma; 450 v
DC, 75 ma,; input 25.2 v DC; 7 amp.
(Order through TECHNICAL MANUAL (TM 11-5036).
AGO channels.)
C-19, C-21, C-24_| CAPACITOR, fixed: mica; 1000 uuf +109%; 500 | R-F hash filters. . _______..___._ 3K2510221
vdew; JAN type CM25B102K.
C-1, C-12, C-18, | CAPACITOR, fixed: ceramic; 3000 uuf +20%; | R-F hash filters_______________ 3DA3-137
C-20, C-22. 500 vdew.
C-11_ . __ CAPACITOR, fixed: paper; 3000 uuf +20%; | R-F hash filters_._.______.____ 3DA3-138
1000 vdew; JAN type CP28A1EG302M.
C—4 through C-8, | CAPACITOR, fixed: ceramic; 5000 uuf +20%; | R-F hash filters__. . ___._______ 3DA5-215
C-15, C-16, 500 vdew.
C-26, C-28, .
C-29, C-31.
C-2, C-13, C-23__{ CAPACITOR, fixed: paper; 1 uf +10%; 600 | C-2: Buffer, primary, T-1.___.__ 3DB1-219
vdew; JAN type CP69B1EF105K. C-13: Buffer, primary, T-2.
C-23: Buffer, primary, T-3.
C-9, C-19, C-14_.|{ CAPACITOR, fixed: electrolytic; 2 sect; 35 uf | C-9: Filter, 450 volts__._...__._ 3DB35-5
—10% +150%, ea sect; 350 vdew ea sect; JAN | C-10: Filter, 450 volts.
type CE52C350P. C-14: Filter, 150 volts.
(00 I SRS CAPACITOR, fixed; electrolytic; 40 uf —109% | Filter, 105 volts_ _ . _______._ 3DB40-76
+150%; 300 vdew; JAN type CE31C400N.
C-25m e . CAPACITOR, fixed: electrolytic; 2 sect; 45 uf | Filter, 85 volts_______ . oooo__. 3DB45-11

—10% 41509 ea sect; 300 vdew ea sect; JAN
type CE52C450N.
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sy}&lf;ol Name of part and description Function of part Sisga)azzlkcb??.)s
C-8 e CAPACITOR, fixed: electrolytic; 500 uf —109, | Filter, 27 volts___.____________ 3DB500-38
+150%; 50 vdew; JAN type CE51C601G.
C-27,C-30______. CAPACITOR, fixed: electrolytic; 2000 uf —109% | Filters, filament__.____________ 3DB2000-18
+150%; 15 vdew; JAN type CE51C202E.
H-1_ . .. CLAMP: capacitormbg.____.___________________ Capacitor holding clamp_.___...[ 6Z1885
0O-1 through O-6__| CLIP: capacitor (for holding capacitor in socket). | Capacitor holding elips__.____. 272712.163
O-T .- CLIP: capacitor__ . __=.___ . ___ .. Capacitor holding clip________.. 272712.162
0-8, 0-9, 0-10..._ CLIP: vibrator______________ . __.____ Vibrator holding clips.. __.__._.. 272712 .132
L-1, L-2, L-4 COIL, RF: choke; unshielded _ ... ___..._._______ R-F hash filters_______________ 3C315-126
through L-8,
L-10, L-11,
1-13 through
L-16.
B I CONNECTOR, receptacle: 4 round female cont; | POWER IN connector..____._. 27,3065-96
straight.
J-2 .. CONNECTOR, receptacle: 14 round female cont; | POWER OUT connector. .. ____ 273075-26
straight.
H-2 . ___. FASTENER, Dzus: 134” lgx15{¢” wd x 3{¢”’ | Panel to case fastener__________ 623809-27
thk o/a.
H-8..............| FASTENER, Dzus: %" lgx 34" wd x %{¢”’ thk | Cover fastener_________________ 67Z3809-28
o/a.
E-4, E-5, E-6, | FUSEHOLDER: extractor post type; for single | Fuse holders__________________ 373282-42.3
E-7. 1349" x 134" 1g cartridge fuse.
F-2_ . .. FUSE, cartridge: 3amp__._______ . _______.. Fuse, 85-volt circuit. ___.______ 372603.19
F-1, F-38, F-6__._| FUSE, cartridge: 5amp___ .. ... F-1: Fuse, relay and filament | 3Z2605.7
circuits.
F-3: Fuse, 150-volt circuit.
F-4: Fuse, 450-volt circuit.
0-24.____________ GASKET: JW60 erude rubber compounds..._.___ Covergasket._______________._ 3H2154.1-25
023 ___ .. GASKET: Buna N or neoprene. _..._.___.____.__ Panel to case waterproof gasket.| 3H2154.12-27
E-18, E-19_______ INSULATOR, bushing: round shouldered type; | Clip mounting insulating bush- | 3G100-141
natural, LTS-E-4 plastic, per JAN-P-13; ings.
| .085"1g; .265" OD, .154" 1D,
B8 ... INSULATOR, bushing: round tubr shape; natu- | Toroid coil insulating bushing. . _| 3G100-142
ral, type LTS-H-1 phenolic, per JAN-P-13;
26" lg; 3{e” OD, 54," ID.
E-9 through E-14_| INSULATOR, bushing: round tubr shape; natu- | Toroid coil insulating bushings__| 3G100-143
ral, type LTS-H-1 phenolic, per JAN-P-13;
274, 1g; .312"” OD, .25"” 1D,
E-20. oo INSULATOR, disk: round w/ears for mtg holes; | Clip mounting insulator spacer__| 3G280-25
natural, LTS-E—4 plastic, per JAN-P-13;.031"
h; 134" OD; 1.141” ID,
E-15.___________ INSULATOR, standoff: round post shape; natu- | Wiring terminal post___________ 3G350-106
ral or black, grade LTS-E-4 phenolic, per
JAN-P-13; 13{¢" lg 0/a; 3{¢’’ diam o/a, single
#6-32 NC-2 thd x 14" lg mtg stud.
E-16, E-17_______ KNOB: lever type; olive drab zinc alloy; for ¥{” | E-16: Switch knob, 8-1__.______ 275822-422
double flatted shaft. E-17: Switch knob, S-2________
N-1 . LABEL: 144" wd x 1837 lg x .004" thk________ Circuit label __________________ 6D16778-1
H-4, H-5________.| NUT, castellated: 3§""-32 NS-2_______________. H-4: TRANS POWER switch | 61.3006-328
mounting nut.
H-5: OPERATE switch mount-
: ing nut.
L-3,L-9, L-12____.{ REACTOR: 2 hy, .13 amp; 170 ohm DC resist- | L-3: Ripple filter, 450-volt cir- | 3C315-127

ance HS metal case.

cuit.

L-9: Ripple filter, 150-volt cir-
cuit.

L-12: Ripple filter, 85-volt cir-
cuit.




sylltxslf)'ol Name of part and deseription Function of part Sis%gggi(ﬁ);ps
O-1.. . _________ RELAY, armature: 4PST normally open; 25.2 v | Transmit control . .____________ 277592-102
DC nom, 20 v DC min, 32 v DC max.
K-, K2 ____.... RELAY, thermal: SPST normally closed; oper- | Overvoltage protection, fila- 277598129
ates at 6.9 v DC w/1 amp continuous load, re- ments,
leases at 2 to 3.5 v, heater cur 250 ma w/6.9 v
applied.
R-3, R-15, R-19__| RESISTOR, fixed: WW; 2 ohms +5%; 16 w; | Transformer current limiting.___| 3RW8101
JAN type RW32G2RO.
R-36_.______.___. RESISTOR, fixed: WW; 4 ohms +5%; 12 w; | Voltage dropping, transmitter | 3RW990i
JAN type RW32G4RO: filament,
R-39..._ ___..._.. RESISTOR, fixed: WW; 9 ohms £5%; 12 w; | Voltage dropping, receiver fila- | 3RW12007
JAN type RW32G9RO. ment.
R-27, R-33, R-35.| RESISTOR, fixed: comp; 13 ohms +5%; 1 w; | Voltage dropping, thermal relay | 3RC30AE130J
JAN type RC30AE130J. . heaters.
R-28, R-34.______ RESISTOR, fixed: comp; 16 ohms +5%; 1 w; | Voltage dropping, thermal relay | 3RC30AE160J
JAN type RC30AE160J. heaters. )
R-26, R-32______. RESISTOR, fixed: WW; 16 ohms +59%; 12 w; | Voltage dropping, filaments_____ 3RW13501
JAN type RW32G160. . ’
R-30__ .. RESISTOR, fixed: WW; 45 ohms +5%; 18 w; | Voltage dropping, relay supply-_| 3RW16212
JAN type RW33G450.
R-23.. . RESISTOR, fixed: WW; 140 ohms +5%; 8 w; | Voltage dropping, 85-volt cir- | 3BRW19203
JAN type RW30G141. cuit.
R-22. .. RESISTOR, fixed: WW; 220 ohms +59%; 12 w; | Voltage dropping, 85-volt cir- | 3RW20409
JAN type RW32G221. cuit. :
R-21.. . ___ RESISTOR, fixed: WW; 280 ohms +5%; 12 w; | Voltage dropping, 85-volt cir- | 3RW21006
JAN type RW32G281. cuit.
R6._ ... RESISTOR, fixed: WW; 500 ohms +5%; 8 w; | Filter, bias.___________________ 3RW22506
JAN type RW30G501. '
R-16.___ . _______. RESISTOR, fixed: WW; 500 ohms +5%; 12 w; | Filter, 150 volts______ ______.__ 3RW22508
JAN type RW32G501. ‘
R-17_ . __ RESISTOR, fixed: comp; 620 ohms +5%; 2 w; | Filter, 105 volts____________.__ 3RC40AE621J
JAN type RC40AE621J.
R-12___ .. ___ RESISTOR, fixed: WW; 9000 ohms +5%; 12 w. | Bleeder and voltage divider, | 32659027
450-volt circuit. .
R-11.___ .. __ RESISTOR, fixed: WW; 22,500 ohms +£5%; 12 | Bleeder and voltage divider, | 326622E5-7
w. 450-volt circuit.
R-7 through RESISTOR, fixed: comp; 100,000 ohms +10%; | Voltage dividers and bleeders | 3RC40AE104K
R-10. 2 w; JAN type RC40AE104K. for 450 volts.
R-4,R-5.________ RESISTOR, fixed: comp; 1 meg +10%; 1 w; | lonization controls____.________ 3RC30AE105K
JAN type RC30AE105K.
R-24, R-25, R-31, | RESISTOR, thermal: maintains cur between .76 | Voltage regulation, filaments_.__| 3%6925-3.20
R-37, R-38, amp and .825 amp over range of 4 to 9.5 v; T-9
R-40. bulb, 274" g o/a.
E21,E22 . ... __ SHIELD, tube: bayonet type mtg; .810"” IDx | Tubeshields. ... ___________..__ 278304172
. .930” max OD x 2.250"" h. .
X-7,X-17__.____ SOCKET, tube: 7 cont miniature; 1 piece saddle | Regulator tube sockets_________ 278677.94
mtg; JAN type TSE7T101,
X-1, X-8, X-10___| SOCKET, tube: 7 cont small; 1 piece molded in | Vibrator sockets_____________._ 27.8677.153
mtg plate.
X-2 through X-6, | SOCKET, tube: octal; 1 piece molded in mtg | X-2: Tube socket, V-1_._______ 278678.337
X-9, X-11 plate. X-3: Tube socket, V-3,
through X-16, X-4: Socket, C-3.
X-18 through X-5: Socket, C-9.
X-22, X-6: Socket, C-10.
X-9: Socket, C-14.

X-11: Socket, R-24.
X-12: Socket, R-25.
X-13: Socket, R-31.
X-14: Socket, K-1.
X-15: Socket, K-2.
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sylglf).ol Name of part and description Function of part Sisgt?)z}‘(%);‘ps
X-16: Socket, C-25.
X-18: Socket, C-27.
X-19: Socket, C-30.
X-20: Socket, R-37.
X-21: Socket, R-38.
X~22: Socket, R-40.
0-15 through SPRING: loop type; for Dzus fastener; 134" lg | Panel to case fastener strike. ___{ 6Z8377-10
0-20. x %9" wd x .08” thk o/a.
0-21,0-22_ . _____ SPRING: loop type; 134" lg x 36" wd x .062”” | Cover fastener strikes__________ 67Z8377-9
thk o/a.
S-1. . SWITCH, rotary: 4 pole, 3 position; 2 sect, ea | OPERATE switch_____________ 37982562
w/2 snap sw mtd on metal plate.
S-2 . SWITCH, rotary: 4 pole, 3 position; 2 sect, 1 | TRANS POWER switch_______ 37.9825-62 . 502
wafer and 1 snap sw sect.
T-1 . TRANSFORMER, power: vibrator; input 25.2 v | 300-volt section transformer. .. .| 2Z9625-71
DC, 1.63 amp CT; output secd #1 620 v CT at
.1 amp; secd #2 56 v CT at 2 ma; 115 cyc out-
put; HS metal case.
T2 - TRANSFORMER, power: vibrator; input 25.2 v | 150-volt section transformer. ___| 27Z9625-70
DG, 1.33 amp CT; output secd 405 v CT at .14
amp; 115 cyc output; HS metal case.
T3 . TRANSFORMER, power: vibrator; input 25.2 v | 85-volt section transformer__.___ 27.9625-72
DC, .7 amp CT; output seed #1, 240 v CT at
.09 amp; seed #2, 1 v at 2.4 amp; 115 cyc out-
put; HS metal case.
V-3 . TUBE, electron: JAN-OA2____________._____.. Voltage regulator, 150-volt sup- | 2J0A2
ply.
V4o TUBE, electron: JAN-OB2._ __________________ Voltage regulator 85-volt sup- | 2J0B2
ply.
V-1, V-2____..__. TUBE, electron: JAN-1007____________________ Rectifiers, 450-volt supply...___ 2J1007
E-1,E-2,E-3.___. VIBRATOR, synchronous: input 25.2 v DC; 1.3 | E-1: Vibrator, 450-volt supply..| 3H6690-1€
amp. E-2: Vibrator, 150-volt supply.
E-3: Vibrator, 85-volt supply.
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RESISTOR COLOR CODES

RMA COLOR CODE FOR
FIXED COMPOSITION RESISTORS¥

IST | SIGNIFICANT
FIGURES

AT

JAN COLOR CODE FOR
FIXED COMPOSITION RESISTORS?

IST| SIGNIFICANT
20 FIGURES

N

C3ac s I w— | )
TOLERANCE TOLERANCE
MULTIPLYING VALUE MULTIPLYING VALUE
METHOD A METHOD A
®oom TOLERANCE
20 5'?{‘&5’5&"“ MULTIPLYING VALUE
[ ] — [
MULTIPLYING VALUE (80DY) —20Y SIGNIFICANT
IST FIGURES
METHOD B METHOD B .
A B
SIGNIFICANT MULTIPLYING
COLOR FIGURE VALUE TOLERANCE (%) NOTES
¢ o
BLAGK 0 ! : ® INSULATED FIXED COMPOSITION RESISTORS
BROWN i 10 L WITH AXIAL LEADS ARE DESIGNATED BY
: oo : i h et tor
- NON-INSULA X ATION a
ORANGE 3 1000 ¥ 3 TORS WITH AXIAL LEADS ARE DESIG-
YELLOW . 10000 PR NATED 8Y A BLACK BACKGROUND.
GREEN 5 100,000 t s  RESISTORS WITH AXIAL LEADS ARE IN-
BLUE 6 1,000,000 t 6 SULATED. RESISTORS wITH RADIAL LEADS
- ARE NON-INSUL ATED.
VIOLET 7 10,000,000 t 7
CRAY e 100,000,000 + g RMA RADIO MANUFACTURERS ASSOCIATION
WHITE 9 1000,000,000 t 9 JAN JOINT ARMY-NAVY
600 - o1 t s THESE COLOR CODES GIVE ALL RESISTANCE
SILVER - oo + 0 VALUES IN OHMS
NO COLOR - - t 20

TL32454S

Figure 15. Resistor color codes.
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CAPACITOR COLOR CODES

—IS57

MULT'PLV!NG
UE

20| SIGNIFIGANT
FIGURES

FRONT

REAR

TOLERANCE
WORKING VOLTAGE

5-DOT COLOR CODING

20 s
ST
15TY signIFIcaNT
20 FIGURES

. LEFT BLANK
WORKING VOLTAGE

MULTIPLYING
VALUE

IGNIFICANT
FIGU%ES

MULTIPLYING
VALUE

TOLERANCE

RMA 3-4-5-86-DOT COLOR CODES FOR - .
MICA-DIELECTRIC CAPACITORS JAN 6-DOT COLOR CODES FOR:
PAPER-DIELECTRIC CAPACITORS %
TOLERANGE THIS DOT IS ALWAYS SILVER
'SY}SIGNIHCANT
20
[ e | oo ] f o }
moTRLYNG | ¢ MULTIPLYING
AL
- 20 }s's‘:unucnm' Izsqr sngw&cg\sm M‘lIJkIIUPELVIN‘G
157f FIGURES TOLERANCE
3-DOT COLOR CODING 4-DOT GCOLOR CODING
1500 voow ¥ 20%) {500 vOCW) CHARACTERISTIC
A B F
MICA-DIELECTRIC CAPAGITORS?
WORKING VOLTAGE
TOLERANCE THIS DOT 1S ALWAYS BLACK
}SIGNIFICANY
FIGURES
(quen | Q Lo o} [ |

MULTIPLYING
VALUE

TOLERANCE

CHARACTERISTIC

G

C

1S
T
20 }geF’qugE

rJD

RMA COLOR CODE FOR TUBULAR
CERAMIC-DIELECTRIGC CAPACITORS

CERAMIG-DIELEGTRIC CAPACITORS ¥¥

TEMPERATURE COEFFICIENT
} SIGNIFICANT

FIGURES

| avmna | e | e Y 3
o o 99097 =
\ €
TEMP COEFFICIENT 30) SIGNIFICANT U L CroLzrance U
MUatoE TOLERANCE 20} FIGURES 20 | sigNIEICANT
MULTIPLYING VALUE IST, IsT
TOLERANCE TEMPERATURE
T WORKING VOLTAGE (OB ST (500 VOCW) COEFFICIENT
LOR
TIPLYING Vi AMA
coLor SIGNIFICANT BT Mt VOLTAGE NOTES
FIGURE RMA_ MIGA- ANO JAN MICA~AND JAN CERAMIC~ RATING % THE SILVER DOT IDENTIFIES THIS MARKING
CERAMIG-DIELECTRIC | PAPER-DIELECTRIC DIELECTRIC FOR WORKING VOLTAGES SEE JAN TYPE
BLACK ° v 1 T T DESIGNATION GODE.
BROWN ' 10 10 10 100 # THE BLACK DOT IDENTIFIES THIS MARKING.
FOR WORKING VOLTAGES SEE JaN TYPE
RED 2 100 100 100 200
ORANGE 3 1000 1000 00 300 DESIGNATION CODE
YELLOW 4 10,000 10000 400 % CAPACITORS MARKED WITH THIS CODE HAVE
GREEN s 100,000 500 8 VOLTAGE FATING OF 500 vOCW' EITHER
'BLUE 6 000,000 €00 THE BAND OR DOT CODE MAY BE USED FOR
VIOLET 7 10,000,000 700 BOTH_INSULATED (AXIAL-LEAD! OR UNIN-
CRAY s 1000001000 00 650 SULATED (RADIAL-LEAD) CAPACITORS
WHITE 9 ‘9°°0°°-°°g o1 o1 .388 AMA RADIO MANUFACTURERS ASSOGIATION
- 1
Soven - oo oo 2000 JAN JOINT ARMY-NAVY
NO COLOR - s00 JHESE COLOR CODES GIVE CAPACITANCES IN
MICROMIC FARAD!

Figure 16. Capacitor color codes.
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TECHNICAL MANUAL

TM 11-5036

1. 0. 16-35 PP-109-5

POWER SUPPLIES PP-109/GR AND PP-112/GR

CHANGES
No. 1

TM 11-5036, 23 March 1951, is changed as
follows: :

11. Block Diagram
(figs. 8 and 8.1)

a. Figures 8 and 8.1 are functional block
diagrams typical of either power supply. Figure
8 refers only to some of the early models produced
on Order No. 18651-P-49. Figure 8.1 refers to
all other models. They show that three h-v
(high-voltage) circuits and three 1-v (low-voltage)
circuits are supplied from the common storage bat-
tery input terminals, The h-v circuits * * *
and relay potentials.

* * * * *

Figure 8. Typical power supply, functional block diagram
for some of the early models on Order No. 18651-
P—49.

15. Relay Supply Circuit (Superseded)

a.. In some of the early models on Order No.
18651-P-49, the relay supply circuit extends
through section D of S-1, fuse F-1, choke 1.4,
and continues through voltage-dropping resistor
R-30 and choke 1.-15 to terminal A of J-2. 115

~and C-29 form an h-f noise filter.

b. In the revised models, the relay supply
cireuit (6 volts) extends through section B of S-1,
fuse F-3, choke L6, and continues through volt-
age-dropping resistor R-30 and choke L-15 to
terminal A of J-2.

17. 150-Volt Supply Circuit

(figs. 17 and 19)

Note. (Added) Figure 17 refers only to some of the

AGO 117T1A—Oct. 950974°—51

DEPARTMENT OF THE ARMY
Wasningron 25, D. C., 15 October 1951

early models produced on Order No. 18651-P~49. Figure
19 refers to all other models.

* * * * *

18. 450-Volt Supply Circuit
(figs. 17 and 19)

Note. (Added) Figure 17 refers only to some of the
early models produced on Order No. 18651-P-49. Figure
19 refers to all other models.

* * * * *

20. Power Supply PP-109/GR
(figs. 18 and 20)

Note. (Added) Figure 18 refers only to some of the
early models produced on Order No. 18651-P~49. Figure
20 refers to all other models.

Figure 12. Power Supply PP-112/GR, disassembled view
(switch S-1 double-deck).

32. Operational Tests and Procedures
* * * * *
b. Refer to the * * * gall plug-in parts.
* * * * *
(7) Turn switch S-1 * * * of J-2 open.
In the second chart below the voltages
(5.2 and 6.0) for terminal A are deleted

for all models except some of the early
models on Order No. 18651-P-49.

*® * * * £ 3
33. Resistance Measurements

These checks are * * * conditions are im-

material.
* % * * *
d. RELay Sweppry Circorr. If incorrect

or * * * the following measurements:
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Figure

12.1 (Added) Power Supply

PP-112/GR, disassemvled view (swilch S~1

single-deck).



Normal reading (ohms)
Point of measurement Test condition - Probable trouble
PP-109/GR PP-112/GR

Term A on J-2 to term B of J-1 (on some of | 5~1 on RECEIVE 16 45 | Defective L-135,
the early models produced on Order No. R-30, L4, F-1,
18651-P-49). or 8-1.

Term A of J-2 to term 7 of relay O-1 (on all | S-1 on RECEIVE 16 45 | Defective L-15 or
models except some of the early models on R-30.
Order No. 18651-P-49).

Term A of J-2 to term B of J-1 (on all S-1 on TRANS & 16 45 | Defective S-1.
models). RECEIVE.

* *

36. Special Repair Procedures

Most of the * * * the following sub-
paragraphs.
* * * % *
d. Swirca S-1. To veplace single-deck type

switch S-1 (fig. 12.1), it is necessary to separate
the panel from the chassis assenibly, unsolder all

* * *

wires from the switch, and then remove the switch.
To replace double-deck type switch S-1 (fig. 12),
it is necessary to separate the panel from the
chassis assembly and follow the instructions
below.

Note. (Added) Some models contain the single-deck
switch while other models contain the double-deck =witch.

* * * * *

APPENDIX I
IDENTIFICATION TABLE OF PARTS

* * * *

*

9. |dentification Table of Parts for Power Supply PP-112/GR

Ref symbol Name of part and description Funetion of part Signal (;?rps stock
* % * * * * *
F-1, F-3, F-4__| FUSE, cartridge: 5 amp_._____.__| F-~1:Fuse, relay and filament cireuits___________ 372605.7
F-3: Fuse, 150-volt cireuit_ _ . ____________
F-4: Fuse, 450-volt cirecuit _ _ _________________
%k * * * * * *

Figure 17. Power Supply PP-112/GR, schematic diagram,
only for some of the early models on Order No.
18651-P-49.

Figure 18. Power Supply PP-109/GR, schematic diagram,
only for some of the early models on Order No.
18651-P—-49,

AGO 117T2A
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™ 11-5086
C2

TECHNICAL MANUAL

POWER SUPPLIES PP-109/GR AND PP-112/GR

CHANGES}
No. 2

TM 11-5036, 23 March 1951, is changed as
follows:

6. Description

» - ® * "

b. (Superseded) Case. In some models, the
metal case consists of an aluminum outer skin
welded to an aluminum box. The outer skin has
been wrinkled to increase its resistance to shock.
In other models, the case is made of aluminum
alloy and is completely die-cast. Runners on the
bottom of the case permit the case to be installed
and locked on the mounting base of the equip-~
ment with which the power supply is to be used.

¢. FronT PangrL. The front panel * * *
in paragraph 7. In some power supply units, a
Dow-Corning type silicone grease has been
packed over the rear of the panel connectors to
prevent vapors within the unit from condensing
around the connector pins and other metal parts.
Such condensation of vapor at connector parts
may cause breakdown of the equipment because
of electrical short circuit. Rubber caps are fitted
over the connectors to protect the grease from
contamination.

d. Cuassis AssEMBLY (figs. 8 through 6, 10, and
11). A top view * * * gections, as followss

*® * * L] »

(5) (Added) Heat barriers. Silicone-treated
glass-fabric barriers are provided in the
upper and lower right shelves at the
rear of the chassis assembly to prevent
the insulation of the connecting wires
from becoming damaged by contact
with the large, heat-producing, wire-
wound resistors and the vibrators.

* * = * *
10. Differences in Models
(Superseded)

Beveral changes have been incorporated in later
models of these equipments to improve their de-
sign and performance. These changes do not
sffect the outward appearance of the models.

AGO FTTA—May 930008°—08
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a. In some of the later models & single-deck
switch is used instead of a double-deck switch for
OPERATE switch S-1.

b. Insome of the later models a connection from
resistor R-30 is made to terminal 7 instead of
terminal 2 of relay 0~1. With models having the
connection to terminal 2, transmission in Receiver-
Transmitters RT-66/GRC, RT-67/GRC, and
RT-68/GRC is possible even when the OPERATE
switch of the power supply is at RECEIVE.
With models having the connection to terminal 7,
the OPERATE switch must be at TRANS &
RECEIVE for transmission to be possible.

¢. In some of the later models, capacitor C-3
is connected to the output side of resistor R-6
instead of to the input side of this resistor. This
change greatly reduces the undesirable ripple
voltage in the —27-volt bias supply.

d. In some models the cases consist of an
aluminum outer skin, welded to an aluminum box.
In other models the cases are completely die-cast.

11. Block diagram
(figs. 8 and 8.1)

a. Figures 8 and 8.1 * * * e¢ither power
supply. Figure 8 refers only to somse of the early
models produced on Order Nos. 18651-P—49,
1759-P-51, and 21433-P-50. Figure 8.1 refers
* * * and relay potentials,

* *® = ] L

Figure 8. Typical power supply, functional block diagram
Jor some of the early models on Order Nos., 18661-P-49,
1759-P-51, and 21433-P-50,

15. Relay Supply Circuit

a. In some of the early models on Order Nos.
18651-P—49, 1759-P-51, and 21433-P-50, the
relay supply circuit extends through section D of
S-1, fuse F-1, choke L4, and continues through
voltage-dropping resistor R-30 and choke I.-15
to terminal A of J-2. L-15 and C-29 form an
h-f noise filter.

* * * " .



17. 150-volt Supply Circuit
(Bgs. 17 and 19)
Nots. Jigure 17 refers only to some of the early models

produced on Order Nos. 18651-P-49, 1759-P-51, and
21433-P-50. Figure 19 refers to all other models.

L 4 [ ] ] [ ] -

18. 450-volt Supply Circult
(figs. 17 and 19)
Nots. Figure 17 refers only to some of the early models

produced on Order Nos. 18651-P-49, 1759-P-51, and
21433-P-50. Figure 19 refers to all other models,

* L [ J ] *

20. Power Supply PP-109 GR
(figs. 18 and 20)
Note. Figure 18 refers only to some of the early models

produced on Order Nos. 18651-P-49. 1759-P-51, and
21433-P-50. Figure 20 refers to all other models.

] ] ] L 4 *

CHAPTER 2.1

PREVENTIVE MAINTENANCE
(ADDED)

90.1. Definition of Preventive Maintenance

Preventive maintenance is work performed on
equipment (usually when the equipment is not
in use) to keep it in good working order so that
breakdowns and needless interruptions in service
will be kept to a minimum, Preventive main-
tenance differs from trouble shooting and repair
since its object is to prevent certain troubles from
ocourring. See AR 750-5.

90.9. General Preventive Maintenance Tech-
niques

a. Use No. 0000 sandpaper to remove corrosion.
5. Use a clean, dry, lint-fres cloth or a dry
brush for cleaning.

(1) I necessary, except for electrical oon-
tacts, moisten the cloth or brush with
Solvent, dry-cleaning (SD); then wipe
the parts dry with a cloth,

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

Caution: Repeated contact of carbon
tetrachloride with the skin or prolonged
breathing of the fumes is dangerous.

Make sure that adequate ventilation is
provided.

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

d. For further information of preventive main-
tenance techniques, refer to TB, SIG 178.

20.3. Performing Preventive Ma'ntenance

The following preventive maintenance opera~
tions should be performed at the intervals indi-
cated, unless these intervals are reduced by the
Iocal commander. :

Caution: Screws, bolts, and nuts should not
be tightened carelessly. Fittings tightened be-
yond the pressure for which they are desizned
will become damaged or broken.

Item
No. Dally

1 | Check for completeness and satisfactory conditfon
of the power supply (figs. 3 through 6).

2 | Check suitability of location and installation for
normal operation,

3 | Clean dirt and moisture from all connectors.

4 | Inspect the seating of the fuse on the panel of the
power supply and all plug-in parts such as tubes,
vibrators, ete.

5 | Inspect the OPERATE switch for binding, seraping
excessive looseness, and positive action.

68 | Check for normal operation.

Ttom
No, Weekly

Caution: Disconnect all power before performing
the following operations. Upon completion, re-
connect power and check for satisfactory operation,

7 | Clean and tighten OPERATE switch, receptacles,

and cable connections,

8 | Inspeot case and exposed metal surfaces for rust,

corrosion, and molsture.

9 | Inspeot cords, eables, and wires for euts, breaks,

fraying, deterioration, kinks, and strain.

10 | Inspect technical manual TM 11-5036 for tears,

mildew, or fraying,

11 | Inspect for looseness of accessible items; switches,

connectors, transformers, relay, and capacitors.

12 | Inspect storage batteries for dirt, loose terminals,

electrolyte level, specific gravity, and damaged

oases,

18 | Inspeot shelters and covers for adequacy of weatheg-

proofing,




20.3. Performing Preventive Maintenance—
Continued

14 | Inspect electron tubes for loose envelopes, loose cap
connectors, cracked sockets, and insufficient socket
spring tension; remove dust and dirt; check emis-
sion of all tubes.

15 | Inspect fixed ecapacitors for leaks, bulges, and dis-
coloration.

16 | Inspect resistors, bushings, and insulators for cracks,
chippings, blistering, discoloration, and moisture.
17 | Inspect terminals of large fixed capacitors and re-
sistors for corrosion, dirt, and loose contacts.

Ken Monthly

18 | Clean and tighten OPERATE switch 8-1 and inte-
rior of chassis (figs. 3 through 6).

19 | Inspect terminal strips for loose connections, eracks,
and breaks,

20 | Clean and tighten connections and mountings for
transformers and chokes.

21 | Inspect transformers and chokes for overheating.
22 | Inspect for leaking waterproof gaskets and worn or

loose parts.
23 | Check adequacy of moisture and fungiproof treat-
ment,

Figure 12, Power Supply PP-112/GR, disassembled view
(switch S~1 double-deck), (On later models of this
equipment, relay 0-1 is a hermetically sealed relay
instead of an open relay as ahowp.)

Figure 12.1, Power Supply PP-112/GR, disassembled view
(switch S~1 single-deck). On later models of this
equipment, relay 0-1 is a hermetically sealed relay
instead of an open relay as shown.

25. Visual Inspection
After the unit * * * paragr:phs 35 through 38.

* ] * * | J

e. Plugs and Connectors., Examine plugs and
* * * damage to insulation.

Note (Added). In some units the panel! connectors at
the rear of the front .panel are packed with a silicone
grease and covered with rubber caps. Do not.remove the
caps or disturb the grease pack, unless there is good reason
to believe that the connector is damaged, or unless it is
necessary to repair a wire eonnection to the connector
terminal.

* * * * *

1. Relay. Most later models eontain a hermeti-
cally sealed relay (0-1). For these models, th:2
following examination is to be omitted. Examine
the relay * * * broken connecting leads.

* * - L ] *
32. Operational Tests and Procedures
* * * *® *
b. Refer to the * * * all plug-in parts,
* » ] * *

(7) Turn switch S-1 * * * of J-2 open. In
the second chart below the voltages (5.2 and 6.0)
for terminal A are deleted for all models excep$
some of the early models on Order Nos. 18651~
‘P-49, 1759-P-51, and 21433-P-50.

- * » * *

Figure 14. The value of the resistor connected
to terminal R of POWER OUT connector J-2 is
changed from. 13.5 to 13.5K,

33. Resistance Measurements

These checks are * * * conditions are immae
terial. '

*® L * L .

d. Relay Supply Circuit. If incorrect or * * *
the following measurements:

Normal reeding (ohms)
Point of measurement Test dondition Probable trquble
PP-100/G R PP-113/GR
Term A of J-2 to term B of J-1 (on some of | -1 on RECEIVE....... 16 45 | Defective 1-15, R-30,
the early models produced on Order Nos. I~4, F-1, or 8-1.
18651-P-49, 1759-P-51, and 21433-P-50). :
Term A of J-2 to term 7 of relay 0~1 (on all | 8-1 on RECEIVE....... 16 45 | Defective L-15 or R-30.

models except some of the early models on
Order Nos. 18651-P-49, 1759-P-51, and

21438-P-50).
.
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36. Special Repair Procedures

Most of the * *
graphs.

* * * * *

* the following subpara-

¢. Panel Connectors, To remove panel * * *
or long-nose pliers.

Note. (Added) In some units the rear of the panel
connectors is packed with grease and fitted with rubber
caps. Remove the rubber caps, and clear away a8 much
of the grease as possible before removing the connectors.
Carbon tetrachloride may be used as a grease solvent.
Note, however; that the grease smears easily and is
difficult to remove.

* * * * *

(10) (Added) ‘‘'o prevent vapors formed
within the power supply from condensing
around metallic parts of the connector,
it is important to repack the connectors
with grease. This prevents possible
equipment breakdown caused by short
circuit. Use Dow-Corning type DC—4
silicone grease. Be sure to pack the
grease tightly over all parts of the con-
nector, connector  insulating material,
metal rim, and connecting lead ends in
the immediate vicinity of the connector
pins. Apply the grease so that the tops
of the connector pins are covered by at
Jeast Y%-inch thickness of the grease.
Pack the grease down tightly so that the
entire surface of the connector is covered,
and so that there are no air pockets
between any parts of the connector and
the grease. .

(11) (Added) After the grease has been
applied, replace the rubber cap. A
large cap is provided for connector J-2.
A smaller cap is provided for J-1. In
each case, the cap is provided with two
projections, a hole just over the projec-
tions to accommodate the connector
cable, and a rubber button with an
undercut near its head., When properly
assembled over the connector, the cap
grips the connector tightly.

(12) (Added) To assemble, insert the rubber
button through the hole in one of the cap
projections so that it fits into the under-
cut on the button. Place the cap over
the rear of the connector, and fit the
connector cable into the cut-out just
sbove the projections. Insert the free

end of the button through the hole in the
other cap projection, and push the pro-
jection toward the head of the button
until it snaps into the undercut,

* * * * *

37. Reassembly
(figs. 5, 6, 10, or 11, and 12)

After the inspection * * * proceed as
lows:
* * * * »

k. (Superseded) Replace the silicone-treated
glass fabric barriers as follows:

(1) On the upper shelf of the chassis (right
rear compartment), place one section
of the barrier along the row of resistors
including R-26, R-21, and R-20. Place
the other section of the barrier along
‘the row of resistors including R-23,
R-16, R-32, and R-22. The connecting
wires between the two rows of resistors
should be channeled between the two
barrier sections so that the insulation of
the leads does not touch any of the large
resistors.

(2) On the lower shelf (right rear), snake
the barrier around the vibrator cans
(E-1,E-2,and E-3) and around the large
resistors so that the barrier is always
between the wire insulation and any of
the heat-producing parts. This is im-
portant because excessive heat generated
by the resistors and vibrators may
damage the wires and cause equipment
breakdowns.

1. (Added) Replace the oufer case.
the Dzus fasteners.

Tighten

41. Lubrication

The power supplies * * * of these units.

Note. (Added) In some units, ponel connectors J-1
and J-2 are packed with a Dow-Corning type DC-4
silicone grease to prevent vapor condensation around
connector parts within the unit., The grease is covered
with a rubber cap. Normally, the grease will not have
to be replaced, and should provide adequate protection
for the life of the equipment. However, whenever any
of the wires must be disconnected, or whenever the con-
nector must be removed for repair or replacement, it is
important to apply a grease pack to the replacement con-
nector. The procedure is given in paragraph 86¢(10)
through (12).

AGO 88774



42, Weatherproofing and Rustproofing nectors J-1 and J-2 are particularly important if

the equipment is to be used under high humidity

conditions such as prevail in tropical climates.
b. Tropical Maintenance. A special moisture- Refer to paragraph 36¢(10) through (12) and the

proofing * * * TB SIG 72. The grease hote in paragraph 41.

pack and the rubber cap around the rear of con- * * * » »

* * * ] *

APPENDIX I
IDENTIFICATION TABLE OF PARTS

L] * * *® * * ]

1. ldentification Table of Parts for Power Supply PP-109/GR

Ref symbol Name of part and description Funection of part SL%%ZL%’;P‘
. * * * . . *
0-2 through 0-5, | CLIP: capacitor-cceeeoocoocnna-- Capacitor holding elips. v omceeconeceane 272712.163
0-25.
0-6,0-7 e CLIP: capacitor-c-ceecceccrcnana- Capacitor holding ¢lips.ccmuueeeccranann 272712.162
» - * . » * *
9. ldentification Table of Parts for Power Supply PP-112/GR
Ref symbol Name of part and deseription Function of part Bm%’;?'
. . * . . . *
0-2 through 0-5, | CLIP: capacitor. cuecaeoccccarcccccccane. Capacitor holding clips..caeon-. 272712.163
0-25.
0-6,0-7. ceeeoee CLIP: capacitor. e ccecacccmccccccmean Capacitor holding clip8...-...-- 27.2712.162
™ * * * * . * *
01 ccccannn ee--| Relay, armature: HS; 4PST normally open; | Transmit control. e occouea- 2Z7599A-365
25.2 v DC nom, 20 v DC min, 32 v DC max.
* * * M . * .

Figure 17. Power Supply PP-112/GR, schematic diagram, only for some of the early models on Order Nos. 18651~P-49 and
21433-P-50.

Figure 18, Power Supply PP~109/GR, schematic diagram, only for some of the early models on Order Nos. 18651-P~49 and
21433-P-50.

Figure 19, Power Supply PP-112/GR, schematic diagram for all models except some of the early models on Order Nos. 18651~P~
49 and 21433-P-50. (For most of the later models, the connection of C-3 (at the top right side of the dia-
gram) is changed from the left side of R—6 to the right side of R-6.

Figure 20. Power Supply PI;—IOSIGR, schematic diagram for all models except some of the early models on Order Nos. 18651-P-
49 and 21433-P-50. (For most of the later models, the congection of C-3 (at the top right side of the dia-
grams is changed from the left side of R-6 to the right side of R-6.)

[AG 413.44 (19 May 52)]
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THIS SUPPLEMENT WILL REMAIN IN EFFECT ONLY
UNTIL THE INFORMATION IS PUBLISHED IN AN
OFFICIAL DEPARTMENT OF THE ARMY PUBLICATION.

SUPPLEMENT
31 December 1953

SUPPLEMENT TO

- TM 11-5036
POWER SUPPLIES PP-109/GR AND PP-112/GR

The following information, published on Order No. 4333-Phila-53, supplements TM 11-5036, 23 March
1951, Change No. 1, 15 October 1951, and Change No. 2, 29 May 1952. The serial numbers of equipments

covered in this supplement are:

Name

Power Supply PP-112/GR

Serial numbers

1 through 5,716

Personnel using this equipment and having custody of this supplement will enter suitable notations beside each
affected paragraph and figure in the technical manual to indicate the presence of this supplementary information.

Page 1, C2. Par. 10. Add the following after sub-
paragraph d:

e. Power Supply PP-112/GR manufactured on
Order No. 4333-Phila-53 (serial numbers 1through
5,716) employs a different method of rectification
for the negative 27-volt bias supply. Vibrator F1
is connected for nonsynchronous operation with
transformer T1, and a full-wave selenium recti-
fier, CR1, rectifies the secondary (terminals 7, 8,
and 9) voltage of the transformer. Rectifier CR1
is located under transformer T1 (fig. 12.2).

Page 1, C1. Par. 15. Add the following at the end of
subparagraph b: Unlike the circuit for the
earlier models, this circuit does not apply
power to the receive-transmit relays of the
receiver-transmitter except when S-1 is at
TRANS & RECEIVE.

Page 12. Par. 18¢c. Line 1. Insert the following be-
fore ‘‘The voltage’’: On earlier models.

Page 13. Par. 18. Add the following after sub-
paragraph c:

c.l. On later models, the method of obtaining
the -27-volt bias voltage is slightly different.
Figure 21 illustrates the circuit for these models.
Contacts 2 and 5 of vibrator E1 are connected in
parallel with contacts 1 and 6, respectively. No
connections are made from these contacts to the
secondary of transformer T1. Paralleling the

contacts in this manner permits longer contact
life than in the earlier circuits, In order to pro-
duce a d-c output voltage from the secondary using
the nonsynchronous vibrator connection, a full-
wave selenium rectifier, CR1, is utilized. Taps 7
and 9 of T1 are connected to the positive leads of
CR1. Thenegative lead is grounded to the chassis.
The rectifier has the same effect as the syn-
chronous vibrator reed. Upon conduction through
either side, it grounds the positive end of the sec-
ondary (with respect to the center tap) and the
center tap is always negative with respect tc
the chassis. ’

Page 3, C1. Figure 12.1. Insert figure 12.2 after
figure 12.1.

Page 7. Par. 10d. Add the following subparagraph
after subparagraph 10d:

10e. On Power Supply PP-112/GR, manufactured
on Order No. 4333-Phila-53, a top and a bottom
bracket (fig. 11.1) is used to reduce or eliminate
loose fit between the chassis and the inside of
the case.

Page 17. Fig. 11. Insert figure 11.1 after figure 11.

Page 22. Par. 31b. Add the following ‘‘Note’’at the
end of the table:

Note. The reading from pin 8 to ground on Tl is
4,000 to 50,000 ohms on models which containrec-



Figure 12.2. Power Supply PP-112/GR (serial nos. 1 through 5,716 on Order No. 4333-Phila-52-07).

tifier CR1. Connect the negative lead of the ohm- b.1. Loosen the two screws on the top stabi-

meter to the chassis for this measurement. lization bracket and the four screws on the
bottom bracket. Adjust the brackets so that

Page 29. Par. 34. On the third column of the table, their protrusion is 3/32-inch over the edges of
change the first item to read: Defective T1, the chassis.
CR1, shorted C3, C4.

Page 32. Par. 37b. Add the following subparagraph Page 6, C1. Fig. 20. Insert figure 21 after figure 20.
after subparagraph b:



TOP STABILIZATION BRACKET

=
3

\ 27

\ 2 B

BOTTOM STABILIZATION BRACKET

TM 5036-C4-11

Figure 11.1. Power Supply PP-112/GR, cutaway view showing stabilization brackets.
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NOTE:!

NOTE: 2

NOTE: 3

NOTE: 4

NOTE:

SWITCH $S-2A @ $S-2B ARE GANGED. S-2 i$S
SHOWN IN HIGH-POWER POSITION VIEWED
FROM WIRING END. S$-28 1S CLOSED ONWLY
IN RIGH- POWER POSITION.

RELAY O~} SHOWH IN UNENERGIZED F£OS.

UNLESS CTHERWISE SHOWN RESISTORS
ARE N OMMS, CAFACITORS ARE IN UUF

ROTOR SECTIONS OF WAFER SWITCHES
ARE DESIGNATED BY LETTERS A,B,C, ETC.
CONTACTS ARE DESIGNATED BY A LETTER
AND A NUMBER, THE LETTER INDICATES
THE _ROTOR SECTION THROUGH WHICH TKE
GONTACTS GOMPLETE A CIRCUIT; THE NUM-
BER INDICATES THE SWITCH PCSITION IN
WHICH THE CONTACT 1S IN A COMPLETED
CIRCUIT. THE LETTERS AND NUMBERS DO
NOT APPEAR ON THE EQUIPMENT BUT
ARE USED ONLY ON SOHCMATIC DIAGRAMS

VOLTAGE READINGS ARE TAKEN UNDER
NORMAL LCAD CONDITIONS,

R-27 R-28
3 16
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2 T e

M @ R-33 R-34 R-

x-22 13 e '

Figqure 17. Power Supply PP-112/GR, schematic diagram.
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Figqure 17. Power Supply PP-112 /GR, schematic diagram.
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