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CHAPTER 1
INTRODUCTION

Section |.

1. Scope

a. This manual contains information pertaining
to the description and theory of Power Supplies
PP-109/GR and PP-112/GR (fig. 1). It also
provides instructions for the maintenance, repair,
and test of these units.

b. The two power supplies referred to above are
alike in most respects, and they are described
simultaneously in this manual. Where specific
differences exist between the units, these differ-
ences are described with specific reference to the
particular unit involved.

2. Forms and Records

The following forms will be used for reporting
unsatisfactory conditions of Army equipment and
when performing preventive maintenance:

Section II.

3. Purpose and Use

a. Power Supplies PP-109'GR and PI-
112/GR are vibrator-type power supplies that de-
rive power from 12- and 24-volt storage batteries,
respectively, to supply plate, filament, bias, and
relay voltages (par. 5).

b. The units are designed specifically to pro-
vide operating power for any one of Receiver-
Transmitters RT-66/GRC, RT-67/GRC, and
RT-68/GRC (TM 11-289). Means are provided
for supplying power for the receiver only, or for
both the receiver and the transmitter. In ad-
dition, provisions are made to allow either high-
or low-power operation of the transmitter section
of the receiver-transmitters.

c. When used to supply power for receiving
only, the power supplies can be operated continn-
onsly. When used alternately for transmitting
and receiving, the power supplies should not be
used for more than 5 minutes of continuous op-
eration. If the power supplies are nsed to fur-
nish transmitter power continuously for 5 min-
utes, an mterval of at least 15 minutes should be

allowed before transmitting again. During

GENERAL

a. DD Form 6, Report of Damaged or lm-
proper Shipment, will be filled out and forwarded
as prescribed in SR 745-45-5 (Army) ; Navy Ship-
ping Guide, Article 1850-4 (Navy):; and AFR
714 (Air Force).

b. DA Form 468, Unsatisfactory Equipment Re-
port, will be filled ont and forwarded to the Office
of the Chief Signal Officer as prescribed in SR
700—45-5,

e. DD Form 535, Unsatisfactory Report, will be
filled out and tforwarded as prescribed in SR
700—45-5 and TO 00- 35D-54.,

d. DA Form 11- 239, Second and Third Echelon
Maintenance Check Tist for Signal Corps Tquip-
ment (Radio Communication, Direction Finding,
Carrier, Radar) will be prepared in accordance
with instructions on the back of the form (fig. 7).

e. Use other forms and records as authorized.

DESCRIPTION AND DATA

the 15-minute interval, the power supplies can be
used to furnish power for reception. The inter-
vals between transmissions may be shorter than 15
minutes when transmission has not been continu-
ons for 5 minutes.

4. System Application
(hg. 2)

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

b. The OPERATE switch coutrols the apphi-
cation of battery power to the power supply.
When this switch is en RECEIVE or TRANS &
RECETIVE, plate and filament voltages for the
receiver ave availuble at the POWER OUT con-
nector terminals.

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

d. Plate and filament voltages for the trans-
mitter are controlled by the OPERATIE switch
and another switch (on the operator’s microphone
or control board). When the OPERATE switch
is in the TRANS & RECEIVE position, and the
external control is activated, first the receiver-

POWER SUPPLY

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. De-
tails of the functioning of the controls for the
power supply are in chapter 2.
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Figure 2

5. Technical Characteristics

Rated input voltage:
Power Supply PP-112/GR___________________
Power Supply PP-109/GR____
Rated input current:
Power Supply PP-112/GR____
Power Supply PP-109/GR____
Power for filament and control circuits:

High power
6.3 volts de (595 ma) . _ _
6.3 volts de (1.415 amperes) _ _ _
5.6 volts de (431 ma)_

Receiver filaments
Transmitter filaments
Relay control circuits

Power for plate, screen, and bias circuits:

Transmit

HIGH
4350 volts de (75 ma)_
250 volts de (11.5 ma)
150 volts de (37.5 ma)
100 volts de (19 ma) __
85 volts de (70.7 ma).
—27 volts de (2 ma)
Adaptability to service conditions:
Altitude
Shocks and v1brat10n
Weather and climate =
Normal operating temperature__

LOW
200 volts de (33.5 ma).
105 volts dc (4.8 ma).
90 volts de (22.5 ma).
90 volts de (17 ma).
90 volts de (75 ma).
0 volt.

10,000 feet, maximun.

Immersionproofed and

85 volts de (50.5 ma)_
0 volt

TMS5036-2

Power Supply PP-112/GR or PP-109/GR, system application.

25.2 volts de.
____________________________________ 12.6 volts de.

7.0 amperes.
11.5 amperes.

Low power
6.3 volts dec (595 ma).
6.3 volts de (1.145 amperes).
5.6 volts de (431 ma).

Receire
HIGH LOW
Ovolbimeosoases o 0 volt.
0 voltpeewmemarar e cos nen. 0 volt.
0 volt _ 0 volt.

105 volts de (20 ma) . 105 volts de (20 ma).
85 volts de (50.5 ma).

0 volt.

Will stand shocks, strains, and vibration in vehicle operating over rugged terrain.

fungiproofed.

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 im-
mersionproof metal case. The panel-and-chassis
assembly is fastened to the case by six Dzus fas-
teners which are accessible from the front. The
overall dimensions of the unit are 91/ inches
(height), by 734 inches (width), by 1274 inches
(length). The total weight of the unit (with
case) is approximately 85 pounds. The exterior
of the unit is finished with an olive-drab wrinkle
paint. Theinformation in this paragraph applies
equally to DPower Supplies PP-112/GR and
PP-109/GR, except where mechanical and elec-
trical differences in the latter unit require special
description.

b. Case. In some models, the metal case con-
sists of an aluminum outer skin welded to an
aluminum box. The outer skin has been corru-
gated 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 it to be installed and locked on
the mounting base of the equipment with which
the power supply is to be used.

¢. Front Panel. The front panel is an alumi-
num casting finished with an olive-drab wrinkle
paint. All operating controls, fuse holders, cable
connectors, and Dzus fasteners are mounted on the
front of the panel. The panel is recessed to pre-
vent damage to the controls because of impact.
The use of controls, connectors, and other com-
ponents mounted on the front panel is explained
in detail in paragraph 7.

d. Chassis Assembly (figs. 8 through 13). A
top view of Power Supply PP-112/GR removed
from its case is shown in figure 8. A similar view
of Power Supply PP-109/GR is shown in figure 9.
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 view of Power
Supply PP-112/GR (fig. 10) is equally representa-
tive of Power Supply PP-109/GR, except for the
differences that appear in figures 8 and 9. Bot-
tom views of the two power supplies are shown
in figures 11 and 12. The chassis assembly is com-
posed of several sections, as follows:

(1) Frront chassis assembly. The front
chassis assembly consists of a chassis and

(2)

an outer bracket (fig. 10). On the chassis
are mounted the large electrolytic capaci-
tors and the chokes composing the alter-
nating-current (ac) ripple filter assembly
(fig. 8). The bracket mounts a shelf for
two large plug-in type electrolytic capaci-
tors (C27 and C30) and a removable
clamp assembly for retaining these ca-
pacitors in their sockets under vibration
stresses (figs. 11 and 12). The chassis
and the outer bracket provide 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 incloses the panel-mounted compo-
nents and mounts the radio-frequency
(rf) filter assembly (fig. 13).

Ivear chassis assembly. The rear chassis
assembly consists of a chassis and back
plate (fig. 10). 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 the chassis to the
bracket around the front chassis ((1)
above). The chassis is made of heavy
aluminum and is attached to the buck
plate to aid heat conduction toward the
rear of the unit and away from the front
chassis components. The top of the rear
chassis is separated into three compart-
ments by aluminum walls or baffles to re-
flect heat toward the outer case and aid
heat dissipation toward the back plate
and the power supply case.

(3) Bottom chassis assembly. The removable

bottom chassis assembly, mounted below
the front and rear chassis, is attached to
the lower vertical portion of the outer
bracket and to the back plate with ma-
chine screws. The bottom chassis con-
sists of a horizontal bracket and a vertical
bracket {fig. 13). The top of the hori-
zontal bracket mounts the vibrators, the
relay, and some resistors. The bottom of
this bracket mounts resistors, eapacitors,
and the wiring. The vertical bracket
mounts the power transformers and asso-
ciated buffer capacitors.



(4) Buck plate. 'The back plate is a heavy

aluminum plate which dissipates the heat

. conducted to it by the rear chassis ((2)
above) and also helps hold the rear and
bottoni chassis together to form a rigid
assembly (fig. 10).

(5) Heut Silicone-treated
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 resistovs and the
vibrators.

e. Disassembly. The front panel and the bot-
tomw chassis (e and d above) can be separated from
the front chassis assembly. Flexible cables estab-
lish electrical connections between them (hg. 13).
This arrangement permits detailed tests to be made
on the power supply while all of its cirveuits ave in
operating condition.

buryiers. glass-

7. Front Panel Controls, Fuses, and Con-
nectors
(tig. 3)

The following chavt lists the controls, fuses, and
connectors on the front panel of the power supply
and indicates their functions. Except for fuse
valves and voltage stamp, the front panels of
Power Supplies PP-112/GR and PP-109/GR are
sinilar.

Control \ Function

OPFERATE switech 81 In OFF position, de-energizes all
power supply circuits by open-
ing the battery circuit.

In RECEIVE position, closes
the battery circuit and ener-
gizes the receiver power sup-
ply and receiver-transmitter
relay supply circuit.

In the TRANS & RECEIVE
position, accomplishes the
same  functions as in RE-
CEIVIS  position and also
makes power available for the
transmitter power supply cir-
cuits.  Completion of  the
transmitter power supply cir-
cuit depends on the operation
of external control circuits,

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

TRANS POWER
switeh S2.

Control Function

Fuses F1, 2, '3, and | Protect battery circuits from

F4, short circuits or other over-
foads.
Spare fuse holder_ __ Stores spare fuses.
POWER OUT connec- | Makes power supply output
tor J2. voltages available for cable
connection to the receiver-
transmitter.

POWER IN connector | Provides for the storage battery
J1. input connection.
Dzus fasteners Six Dzus fasteners attach the
‘ panel and chassis assembly to
the case. Two small Dzus
| fasteners 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 suitable load. Any of the receiver-
transmitters (par. 36) or dummy load vesistors
(fg. 15) constitute a swtable load.

Caution: Do not operate the power supply
without a suitable load, because the high output
voltages will damage the electrolytic filter capact-
tors and the vibrators.

9. Running Spares

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

Tower supply
Part —_— —
PP-104/GR PP-112/GR

Fuse, cartridge, Sig C stock No.
322603.19, 3 amperes I y : 1
TFuse, cartridge (Sig C stock No.

372605.7), 5 amperes . - 2 3
Ifuse, cartridge, Sig C stock No. [
372610.1, 10 amperes__ . 2

Relay, thermat (IXI, K2)_________ ‘
Resistor, thermal (R24, R25, R3l,
R37, R38, R40) . _ ‘ 2
Tube type OA2, electron__ 2 |
' 2
1

fmad
P

Tube tvpe OB2, electron_
Tube type 1007, electron. -
Vibrator, 6-volt (K1, 2, k3), Sig C

stock No. 3H6690-15 .. . 3 '

=N N W

Vibrator, 24-volt (K1, }2, E3), Sig C
stock No. 3H6690-16 o - 3
Note. This list is for general information ounly. See
appropriate supply publications for information pertain-
ing to requisition of new parts.
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10. Differences in Models

a. Several changes have been incorporated in
later models of these equipments to improve their
design and performance. These changes do not
atfect the outward appearance of the models.

(1) In some of the later models, a single-deck
switch is used instead of a double-deck
switch for OPERATE switch 81
(fig. 13).

(2) In some of the later models, a connection
from resistor RR30 is made to terminal 7

TM5036-7

Power supply PP-109/GR. [ront panel.

instead of terminal 2 of relay O 1. With
models having the connection to terminal
2 (figs. 20 and 21), transmission with Re-
ceiver-Transmitter RT-66/GRC, RT-
67/GRC, or RT-68/GRC is possible even
when the QPERATE switch of the power
supply is at the RECEIVE position.
With models having the connection to
terminal 7 (fgs. 22. 23, aud 24), the OP-
ERATE switch must be at the TRANS &
RECEIVE position for transmission to
be possible.



(3)

(4)

(5)

(6)

In some of the later models, capacitor C3
is connected to the L2 side of resistor R6
instead of to the T1 side of this resistor.
This change greatly reduces the unde-
sirable ripple voltage in the —27-volt bias
supply.

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

Late models of Power Supply PP-
112/GR (manufactured on Orders No.
2895-Phila-52, 2898-Phila-52, 2928-
Phila-52, 4296-Phila-53, and 4333-
Phila-53), use a different method of recti-
fication for the —27-volt bias supply.
Vibrator E1 is connected for nonsyn-
chronous operation and a full-wave se-
lenium rectifier (CR1) rectifies the out-
put of the transformer (T1). Rectifier
CR1 is located under transformer T1
(fig. 13).

Models of Power Supply PP-109/GR on
Order No. 21434-Phila-50, with serial
numbers above 15370, have a different ar-
rangement of the large resistors mounted
on the rear chassis assembly (fig. 16).

(7) In some of the later units the rear of the

(8)

(9)

panel connectors are covered with rubber
caps that hold a stlicone grease.

Some of the later models have a hermeti-
cally sealed relay O 1 instead of an open
type.

Some models use series-drive vibrators
instead of shunt-drive. The two types of
vibrators are interchangeable (par. 19).

b. Some of these equipments have been modified
by the following modification work orders:

(1)

(2)

(3)

(4)

MWO SIG 11-5036-1, Modification of
Power Supplies PP-109/GR and PP-
112/GR to Improve and Prolong Life.
MWQO SIG 11-5036-2, Modification of
Power Supplies PP-109/GR and PP-
112/GR to Replace the Existing 4-pin
Amphenol Connector J1 with an Im-
proved Connector.

MWO SIG 11-5036-3, Modification of
Power Supplies PP-109/GR and PP-
112/GIR to Prevent Failure of Metal Case
and to Provide Additional Chassis
Support.

MWO SIG 11-5036—4, Modification of
Power Supplies PP-109/GR and PP-
112/GR to Idliminate Possibility of Key-
ing Receiver-Transmitter Inadvertently
and to Provide Additional Transformer
Support.



CHAPTER 2
THEORY

11. Block Diagram
(figs. 4 and 5)

o. Figures 4 and 5 are functional block dia-
grams typical of either power supply. Figure 4
refers only to some of the early models produced
on orders No. 18651-Phila—49, 21433-Phila—50,
and 1759-Phila-51. Figure 5 refers to all other
models. These block diagrams show that three
high-voltage (hv) and three low-voltage (Iv)
circuits are supplied from the common storage
battery input terminals. The hv circuits are vi-
brator supplies and are 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 lv
circuits are used to supply the receiver and trans-
mitter filament and relay potetentials.

b. The 85-volt circuit (I3 and T3) is energized
when the OPERATE switch is in the RECEIVE
or the TRANS & RECEIVE position. The 150-
volt circuit (E2 and T2) is energized when the
OPERATE switch is in the TRANS & RE-
CEIVE position and relay O 1 is energized. To
energize the transmitter hv supply (E1 and T1),
the OPERATE switch must be in the TRANS &
RECEIVE position, relay O 1 must be energized,
and TRANS POWER switch 82 must be iu the
HIGH position.

¢. TRANS POWER switch S2, in addition to
breaking or making the battery circuit to the
transmitter hv supply (6 above), connects the
vibrator output circuits for HIGH or LOW power
operation of the receiver-transmitter.

d. The lv circuits include the receiver filament
supply circuit with output at terminal T. of J2,
the transmitter filament supply circuit with out-
put at terminal N of J2, and the control relay
supply circuit with output at terminal A of J2.
The transmitter filament circuit is completed only
when relay O 1 is energized.

e. Kach of the hv and Iv circuits is equipped
with rf noise suppression filters in both the input
and output leads. Similarly, ac ripple filters are
included in the output lead of each circuit.

~

325538°-55: 2

12. Battery Input Circuit
(Rig. 20)

The 24-volt storage battery input required for
the operation of Power Supply PP-112/GR is
brought in on terminals B (+) and C (—) of
POWER IN connector J1. The voltage is ap-
plied through the contacts of a four-pole, three-
position switch (OPERATE switch S1) to four
branch circuits, each of which is equipped with a
fuse and a battery supply filter. OPERATE
switch S1 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
(fig. 20)

The filament supply circuit for the receiver is
completed from the POWER IN connector to
terminal L of J2, through section D of S1, fuse
F1, choke L4, resistor R39, ballast tubes R40 and
R31, contacts 7 and 5 of K2, and choke 116,

a. Battery input filter T4 and C5 prevents high-
frequency (hf) interference from reaching the bat-
tery circuit.

b. Ballast tubes R40 and R31 are essentially
variable resistors, the resistances of which vary
according to the voltage supplied. If the output
voltage decreases, the voltage drop across the bal-
last tubes decreases, causing a decrease in the re-
sistance of the tubes. This action results in a
constant current through the circuit and a con-
stant voltage available for the filament circuit.

¢. The thermal relay (K2) serves as protection
against excessive increases in filament voltages
which might be caused by variations in the output
load. For example, if tube filaments in the re-
celver open, the contacts of the relay open and
insert R32 in series with the filament supply cir-
cuit and in series with the leater element of K2.
The value of this resistor is sufficiently high to
drop the ontput voltage to a value that will not
damage the tube filaments (and render the receiver
completely inoperative). Resistors R33, R34, and

9
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R35 drop the heater element voltage to a value that
will permit K2 to open ifs contacts under overload
conditions.

d. Capacitor C30 removes low-frequency (1f)
ac ripple from the direct-cnrrent (de) voltage.

e. The filter circuit, consisting of choke 1.16 and
capacitor (31, filters hf ac voltages from the dc
output.

14. Transmitter Filament Supply Circuit
(fig. 20)

The transmitter filament supply circuit also ex-
tends through section D of switch S1, through fuse
I'1, and choke L4. This circuit continues through
the normally open contacts (3 and 2) of relay O 1
and extends through voltage-dropping resistor
R36, through the series-parallel arrangement of
ballast tubes R37, R38, R24, and R25 to the nor-
mally closed contacts of thermal relay IX1. The
6.3-volt ontput is applied through filter choke Y14
to terminal N of J2.

a. The series-parallel arrangement of ballast
tubes R37 and R38 and R25 and R24 allows for
the relatively large amount of transmitter filament
current supplied by the circuit. Resistors R26,
R27, and R2Y, associated with thermal relay K1,
have functions comparable to those of resistors
R32, R33, R34, and R35, associated with thermal
relay K2 (par. 13¢).

b. Capacitor (27 is an 1f ac ripple filter.

¢. Choke .14 in combination with capacitor C28
is an hf noise filter.

15. Relay Supply Circuit

a. In some of the early models (fig. 20) on Or-
ders No. 18651-Phila—49, 21433-Phila-50, and
1759-Phila-51, the relay supply circuit extends
through section D of S1, fuse F1, choke 14, con-
tinues through voltage-dropping resistor R30 and
choke L.15 to terminal A of J2. L15 and C29 form
an ht noise filter.

b. In revised models (figs. 22, 23, and 24), the
relay supply circuit (6 volts) extends through sec-
tion B of S1, fuse 3, choke L6, and continues
through voltage-dropping resistor R30 and choke
115 to terminal A of J2. Unlike the circnit for
the earlier models, this connection does not apply
power to the receive-transmit relays of the re-
celver-transmitter except when S1 is at TRANS
& RECEIVE.
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16. 85-Volt Supply Circuit
(fig. 6)

The 85-volt supply circuit extends over battery
terminals C and B of J1, through section C of S1
(when in either RECEIVE or TRANS & RE-
CEIVE position), through fuse 2 and bat-
tery filter Lb and C6, to the input of the vibrator
circuit proper. The vibrator circuit includes
vibrator J&3 and transformer T3. In a through d
below, the explanation is based on the assumption
that a shunt-drive vibrator is in vibrator socket
X10. The operation of the cirenit with a series-
drive vibrator is described in paragraph 19.

a. Conversion to Ae. Tlectrons flow from the
ground terminal of the bhattery to pin 7 of X10,
through the vibrator coil to pin 1 of X10, through
half of the primary winding (1-2) of transformer
T3, resistor R19, vf filtey choke Lb, fuse F2, the
contacts of switch S1, and to the positive terminal
of the battery. Current, through the driving coil,
develops a maguetic field which attracts the reed
until it closes contact 1. In this position of the
reed, the coil is taken out of the battery cirenit by
connecting contact 1 to ground through pin 7.
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 T3, in a direc-
tion opposite to the current that previously flowed
through winding 1-2 of T8. The reed is returned
again by spring action toward the neutral position.
It is accelerated through the neutral position to-
ward contact 1 by the magnetic pull which is
caused by the passage of current through the driv-
ing coil. While the reed is in motion, current
flows again through winding 1-2 of T3. 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 in-
terrupted by periodic short-circuiting of the coil.
As the reed vibrates, battery current flows alter-
nately through vibrator contacts 1 and 6 connected
to the primary winding. This reversal of current
flow through the primary of T8 constitutes an ac
which induces a stepped-up ac voltage in the hv
winding (4-5-6) and a stepped-down ac voltage
in the filament winding (7-8).

b. Rectification. The stepped-up ac voltage in-
duced in winding 4-5-6 of T3 is rectified by con-
tacts 2 and 5 of the vibrator. Because of the



voltage induced in the secondary winding of T3,
terminals 4 and 6 are alternately made negative
with respect to terminal 5 (the center tap). The
vibrator reed is phased with the secondary volt-
age, so that vibrator contacts 2 and 5 alternately
ground terminals 4 and 6 at the same time that
those terminals are negative with respect to the
center tap. The center tap (terminal 5) is, there-
fore, always positive with respect to chassis
eround.

c. RF Filtering. Buffer capacitor C23 reduces
sparking at the vibrator contacts caused by hv
transients, and 1t also 1mproves the wave shape.
This prevents damage to the contacts. Capacitors
C19 through C22 bypass rf noise voltages to
ground.

d. Qutput Circurts. The dc output voltage is
taken off at the center tap (terminal 5) of T3.
Rf noise voltages are bypassed to ground by ca-
pacitor C24. The flter consisting of 1,12 and C25
eliminates If ac ripple from the de¢ output voltage.
At the output of the ripple filter the circuit
branches off.  One branch extends through ripple
filter R17 and C17 to terminal M of connector J2.
This branch supplies 105 volts to the veceiver final
audio stage in the receiver-transmitter. Another
branch extends through resistors R21, R22, and
R23, and through rf filter choke 113 to terminal
B of connector J2. The filter section composed
of 13 and (26 eliminates rf noise from the de
output. The following arrangements maintain
the output voltages constant at 85 and 105 volts
with changes in load current:

(1) The normally open contacts (4 and 5) of
relay O 1 short out R21 when the relay 1s
energized to turn on the transmitter
power supply circuit.

(2) Voltage regulator tube V4 is connected
from the junction of R22 and R23 to tex-
minal E of J2 and limits the maximum
output voltage of the power supply when
terminal I8 is grounded externally.

(3) A conuection from terminal B of J2
through section B of switch S2.\ substi-
tutes the output of the 85-volt vibrator
circuit for the output of the 150-volt vi-
brator circuit (162 and T2) at terminal
C of J2 when the TRANS POWER
switch is in the LOW position. V3,
which is permanently connected to termi-
nal C, does ont fire when the lower po-

tential is applied. To maintain a con-
stant output from fthe 83-volt supply
under the additional load condition; re-
sistor R22 is short-circnited when S2 is
in the LOW position.

17. 150-Volt Supply Circuif
(higs. 20 and 22)

a. The 150-volt supply circuit extends from the
input terminals of POWER IN connector J1
through section B3 of switch SL (in the TRANS &
RECEIVE position), to fuse I3 and rf choke L6
to vibrator-transformer circuit 182 and T2.

b. The operation of this circuit is similar to that
deseribed for the 85-volt supply cireuit (par. 16).
In the 150-volt supply circuit, however, the vibra-
tor circuit is completed through the normally
open contacts (7 and 8) of relay O 1. When this
relay is energized, vibrator 152 fuuctions in the
same manner as described for E3 (par. 16), and an
output voltage is developed across the secondary
winding of T2. Note that terminal 5 is positive
with respect to ground for the de output voltage.
Buffer capacitor C13 suppresses transformer tran-
sients.  Capacitor C12 suppresses rf noise voltages,

¢. The rectified output voltage at terminal 5 of
T2 is routed through the 1f ac ripple filter (1.9,
R16, C14A, and C14B) and through the rf noise
voltage filter, 1,11 and C16, to sections A and B of
TRANS POWER switch S2A.

d. When 52 is in the HIGH position, the circuit
is completed through section B of S2A to ter-
minal C ot J2. In the HIGH position, V3 limits
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 S2A is broken, V3 is removed from the 150-volt
cirewit, and the output of the 150-volt supply cir-
cuit is connected through section A of S2A to
terminal P of J2, in place of the 450-volt supply
that is normally connected to this terminal. With
V3 no longer in the cireuit, it is possible for the
output voltage to rise above 150 volts. The LLOW
position of S2 (section B) also connects the 85-
volt supply to terriinal C of J2, in place of the
output of the 150-volt supply circuit, £2 and T2.

e. A connection from terminal 5 of I'2 to ter-
minal 5 of T1 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).

13
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7. In the later models, the 6-volt relay supply
circuit 1s supplied from the input (pin ¢ of E2)
of the 150-volt supply circuit (par. 15).

18. 450-Volt Supply Circuit
(figs. 20, 22, and 24)

a. Dc voltage from the storage battery is routed
through section A of switch S1 (in the TRANS &
RECETVI position), over contacts of S2B (when
in the HIGH position), through fuse F4 and rf
noise filter 1.7 and C8 to the vibrator-transtormer
circuit (K1 and T1). The battery circuit is com-
pleted to the center tap (terminal 2) of T1 through
contacts 9 and 10 of relay O 1 when the relay is
energized.

b. The process of converting the dc voltage to
an ac voltage across the secondary windings of
transformer T1 is the same as that described in
paragraph 16. The ac voltage is developed across
the 300-volt secondary winding (4-5-6) of T1 and
across the 27-volt winding (7-8-9) of T1.

¢. On earlier models, the voltage appearing
across winding 7-8-9 is rectified by contacts 2
and 5 vibrators 101 in a manner similar to that
described in paragraph 16. The vibrator reed is
phased with the secondary voltage so that vi-
brator contacts 2 and 5 ground terminals 9 and 7
of T1, 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 wind-
ing, routed through ripple filter R6 and C3 and
rf filter T.2 and C4, and applied as a negative bias
potential to terminal R of J2. On Jater models
(figs. 22 and 24), C3 is connected to the 1.2 side of
R6 rather than the T1 side.

d. On later models (par. 10¢(5), the method of
obtaining the —27-volt bias voltage is slightly
different. Figure 24 illustrates the circuit for
these models. Contacts 2 and 5 of vibrator El
are connected in parallel with contacts 1 and 6,
respectively, and the vibrator operates nonsyn-
chronously. Paralleling the contacts in this man-
ner permits longer contact life than in the earlier
model circuit. To produce a de output voltage
from the secondary, a full-wave selenium rectifier,
CR1, is used. Taps 7 and 9 of T1 are connected
to the positive leads of CR1. The negative lead is
grounded to the chassis. The rectifier has the same
effect as the synchronous vibrator reed. Upon
conduction through either side, CR1 grounds the

positive end of the secondary (with respect to the
center tap) and the center tap is always negative
with respect to the chassis.

e. The ac voltage (300 volts) developed across
winding 4-5-6 of T1 is rectified by a circuit con-
sisting of two duo-diode tubes, V1 and V2, type
1007 gas-filled full-wave rectifiers. The hv wind-
ing of T1 is connected to one plate in V1 and to
one plate in V2. The remaining plates are brideed
from one tube to the other by resistors R4 and R5.
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 connection to the center tap of the secondary
winding of T2. In this manner, the two voltages
add, and the output voltage becomes 450 volts.
The filament supply for V1 and V2 is obtained
from winding 8-7 of transformer 13. The recti-
fied output of V1 and V2 is taken from the fila-
ments and is filtered by the network consisting of
rf noise voltage flter L1, 1.8, and C11, and ac
ripple filter L3, (9., COB, C10A, and C'10B. Re-
sistors R7, R8. RY, and R10 are bleeder resistors
which insure an equal division of voltages across
capacitors (9 and (10,

/. With switch S2 in the HIGH position and
relay O 1 energized, the +30-volt output voltage is
applied throngh section A of S2A to voltage di-
vider R12 and R11. A 450-volt potential is then
available at terminal P of J2. The voltage di-
vider provides a 250-volt potential at terminal If.
With switch S2 in the LOW position, the 450-volt
output circuit is disconnected tfrom P of J2. The
mput circuit is broken by switch S52B. When
either of these conditions exists. the power circuit
1s not energized and no output voltage exists.
However, since the filiments are encvgized from
secondary winding 7- 8 of T3, which is in operation
whenever switch S1 is on (par. 16), the filaments
remain lighted as long as I£3 is operating.

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

Series-drive vibrators are supplied in some mod-
els. These vibrators are interchangeable with the
shunt-drive type. The internal connections of the
series-drive vibrators are shown on the lower left
side of each of the schematic diagrams in figures
20 through 24. The operation of Power Supply
PP-112/GR, using series-drive vibrators in the
85-, 150-, and +50-volt supply circuits. is the same
as described in paragraphs 16, 17, and 18, respec-
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tively. In the series-drive vibrators, however, a
separate contact is connected in series with the
driving coil to periodically interrupt the battery
circuit through the coil.

a. 85-Volt Supply Circuit. The battery circuit
extends from pin C of J1 to pin 7 of X10 through
the series arrangement of the vibrator reed and
the additional driving contact, through the driv-
ing coil connected to pin 4 of X10, through filter
choke L5, fuse F2, contacts of switch S1 in either
the RECEIVE or TRANS & RECEIVE position,
and back to terminal B of J1.

b. 150-Volt Supply Circuit. When a series-
drive vibrator is used in this circuit, the circuit
similarly extends from pin 7 of X8, throngh the
series arrangement of the vibrator reed and the
additional driving contact, through the driving
coil connected to pin of X8, through filter choke
L6 and fuse ¥'3, and over the contacts of switch
S1 in the TRANS & RECEIVE position to ter-
minal V of J1. Only the load circuit of the vi-
brator is completed through contacts of relay O 1.

c. 450-Volt Supply Circuit. The circuit ar-
rangement for the 450-volt supply cireuit, when
a series-drive vibrator is used, is the same as de-
scribed in ¢ and b above, except that the civeuit to
terminal B of J1 extends through choke coil L7,
fuse I'4, contacts of switch S2B in the HIGH posi-
tion, and contacts of switch S1 in the TRANS &
RECETIVE position. Only the load circuit of the
vibrator is completed through contacts of relay

O 1

20. Power Supply PP-109/GR
(figs. 21 and 23)

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. Because 6-volt
vibrators are used, however, voltage-dropping re-
sistors R18, R20, R13, R14, R1, and R2 are used
to drop the driving voltage to 6 volts. Resistors
R20, R14, and R2 are effective when shunt-drive
vibrators are used in the 85-, 150-, and 450-volt
supply circuits. Resistors R18, R13, and R1 are
in the circuit when series-drive vibrators are used
in the corresponding supply circuits.

0. 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.
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¢. The values of current-limiting resistors R19,
R15, and R3 differ from those of the correspond-
ing parts in Power Supply PP-112/GR. In
Power Supply PP-109/GR, buffer capacitors C23,
C13, and (2 are shunted across the secondary
windings of transformers T3, T2, and T1, respec-
tively. The reason for this is that the values of
capacitance that would be needed across the pri-
mary winding to accomplish the same purpose
would be impracticable. 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 connector to
terminal I of J2 through section D of S1, fuse F'1,
choke 1.4, ballast tube R31, contacts 7 and 5 of X2,
and choke 1.16.

(1) The battery input filter, T4 and C5, pre-
vents hf interference from reaching the
battery circuit.

(2) Ballast tube R31 compensates for varia-
tions of the input source by changing ve-
sistance as the voltage varies and thereby
regulating the amount of filament
current.

(3) The function of thermal relay K2 is de-
scribed in paragraph 13¢c. Note that
voltage-dropping resistors R33, R34, and
R85 are in the circuit so that there is a
greater voltage drop across the heater
element of the thermal relay in Power
Supply PP-109/GR than in Power Sup-
ply PP-112/GR. The higher voltage is
necessary because of the tendency of the
relay to open and close too readily when
operated from the lower voltage supply.

e. The transmitter filament supply circuit ex-
tends through section D of switch S1, through
fuse F'1, and through choke I4. The circuit con-
tinues over the normally open contacts (3 and 2)
of relay 0 1 and extends through parallel ballast
tubes R24 and R25 to the normally closed con-
tacts of thermal relay K1. The 6.3-volt output is
applied through filter choke 114 to terminal N
of J2.

(1) Capacitor C27 is an 1f ac ripple filter.

(2) Choke Lil4 in combination with capa-
citor C28 is an hf noise filter.

(3) The parallel arrangement of ballast tubes
R24 and R25 allows for the relatively
large amount of transmitter filament
current supplied by the circuit. Resist-



ors R26, R27, and R28 have functions
comparable to those of resistors R32, R33,
R34, and R35 associated with thermal
relay K2.

7. In the relay supply civcuit, the value of re-
sistor R30 is different from that of the corres-
ponding part in Power Supply PP-112/GR. In
some of the early models on Orders No. 18651 -
Phila—49, 21433-Phila-50, and 1759-Phila-51, the
relay supply circuit voltage is taken from terminal

325538

(o7}
It

1 of relay 0 1 (fig. 21). On later models, this
voltage is taken from ferminal 7 of relay 0 1 (fig.
23).  Unlike the circuit in the earlier models, this
connection does not apply power to the receive-
transmit relays of the receiver-transmitter except
when S1 is at TRANS & RECEIVE.

¢. 'The filter circuit in the —27-volt supply in
the later models has been rearranged. C3 is con-
nected to the output side of R6 rather than to the
input side (Hg. 23).

17



CHAPTER 3
PREVENTIVE MAINTENANCE

21. 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 mainte-
nance differs from troubleshooting and vepair
since its object is to prevent certain troubles from
occurring.

22. General Preventive Maintenance Tech-
niques

a. Use No. 000 sandpaper to remove corrosion.

b. UTse a clean, dry, lint-free cloth or a dry brush
for cleaning.

(1) If necessary, except for electrical con-
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 cloth
moistened with carbon tetrachloride;
then wipe them dry with a dry cloth.

Caution: 1. Repeated contact of car-
bon tetrachloride with the skin or pro-
longed breathing of the fumes is danger-
ous. Make sure that adequate ventilation
1s provided.

Caution: 2. Arc-overs in selenium rec-
tifters cause the release of poisonous
fumes and the deposit of poisonous sele-
nium compounds. If arc-overs oceur,
avoid 1nhaling the poisonous fumes.
(They have a putrid odor.) Ventilate
the unit and do not handle the damaged
rectifier until it has cooled; then avoid
direct skin contact with the damaged
part.

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

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

18

23. Use of Preventive Maintenance Form
(fig. 7)

@. The decision us to which items on DA Form
11-239 are applicable to this equipment is a tacti-
cal decision to be made in the case of first echelon
maintenance by the communication officer/chief
or his designated representative, and in the case
of second and third echelon maintenance, by the
individual making the inspection. Instructions
for the use of this form appear on the reverse side
of the form.

b. Circled items in figure 7 are partially or
totally applicable to Power Supplies PP-112/GR
and PP-109/GR. References in the item column
refer to paragraphs in text that contain additional
maintenance information.

24. Performing Preventive Maintenance

a. Performing Fwxterior Preventive Mainte-
nance.

Caution: Tighten screws, bolts, and nuts care-
fully. Fittings tightened beyond the pressure
tor which they ave designed will be damaged or
broken.

(1) Check for completeness and satisfactory
condition of the unit.

(2) Check snitability of location and instal-
lation for normal operation.

(8) Inspect OPERATE switch S1 and
TRANS POWER switch S2 for binding,
scraping, excessive looseness, and positive
action.

(4) Check for normal operation. (Refer to
TM 11-284, TM 11-286, TM 11-287, TM
11-291, TM 11-611, or TM 11-642.)

(5) Inspect case and exposed metal surfaces
for rust, corrosion, and moisture (fig. 1).

b. Performing Interior Preventive Mainte-
nance.

Caution: Disconnect all power before perform-
ing the following operations. Upon completion,
reconnect the power and check for satisfactory
operation.

(1) Inspect the seating of the fuses on the
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tubee, spere ports, technicel manuale and aceessories).
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ELECTRON TUEES - INSPECT FOR LCOSE ENVELOPES
TORS, CRACKED SOCKETS: INSUFFICIENT SOCKET §

CAP CONNEC-
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TI0H.
PAR, 24 b (4)
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INSPECT CONTROLS FOA BINDING, SCHAPING, EXCESSIVE LOOSENESS,
WORN OR CHIPPED GEARS, MISALIGHMENT, POSITI¥E ACTIDN.,

INSPECT YARIABLE CAPACITORS FOR, DIRT, MOISTURE, WiSALIGH-
MENT OF PLATES, AND LOOSE MOUNTINGS.

DA .IiM:11-239

Figure 7.

PAR. 24 a(3)
@ INSPECT RES ISTCRS, BUSHINGS, ANO INSULATORS, FOR CRACKS,
CHECK FOA HORMAL OFERAT1ON. CHEPPING, BLISTERING, DISCOLORATION ANO MOISTURE,
PAR. 24 0 (4) PAR 24 b (5)
7 " 25
CLEAN AND TIGHTEN EXTERIOR.OF . CIMPORENTS AND CASES, RACK INSPECT TERMINALS OF LARGE FIXED CAPACITORS AND RESISTORS
MOUNTS, SHOCK MDUNTS, ANTEZWMA MCUNTS, COAXI1AL TRAWSWISSION. FOR CORROS 10N, DIRT AHO LOOSE CONTACTS
LINES, WAYE GUIOES,. AND CABLE CONNECTIONS. R e .
A - PAR.24 b (6}
D 26
THSPECT CASES, MOUNTINGS, ANTENWAS, TOWERS, ANO EXPOSEQ CLEAN ANO TIGHTEN SWITCHES, TERMINAL BLOCKS, BLOWERS,
WETAE SURFACES, FOR RUST, CGARDSION, AND KOISTURE, RELAY CHRShp JETERINSIOF GRASS I AD=CAmINELS haT
SIBLE.
PAR. 2470 (5) PAR. 24b{2)
9 27
INSPECT CORO, CA3LE, WIRE, AHD SHOCK WOUNTS FCR CUTS, INSPECT TERMENAL BLOCKS FOR LOOSE CONNECT[DNS, CRACKS
BREAKS, FRATING, CETER1ORATION, KINKS, AND STRAIN. AND BREAKS.
10 28
INSPECT ANTENNA FOR ECCENTRICIT(ES, CORROSION, LOOSE 71T, .
DAMAGED {NSULATCRS AND REFLECTORS. CHECK SETTNGS OF ADJUSTABLE RELATS.
pas 29
INSPECT CANYAS (TEWS, LEATHER, AND CABLIMG FOR MILDEW, LUBRACATE EQUIPHENT N ACCORDANCE W(TH APPLICABLE
TEARS, AND FRATING, OEPARTMENT OF THE ARMT LUBRICATIOH ORDER,
(12} INSPECT FOR LOOSENESS OF ACCESSIBLE ITEMS: SWITCHES, KNOBS, 30 .
JACKS, CONHECTORS, ELECTRICAL TRANSFCRMERS, POWERSTATS, INSPECT GENERATORS, AMPLIDYKES, OYNAMOT(RS, FOR BRUSH WEAR,
RELAYS, SELSTNS, WOTORS, BLOWERS, CAPACITORS, GEWERATORS, SPRING TENSION, ARCING, AND FITTING OF COMNUTATOR.
AND P1LOT LIGHT ASSEMBLIES. PAR.24 b {2)
) 31
INSPECT STORAGE BATTERJES FOR DIRT, 100SE TERMINALS, CLEA% AND TIGHTEN CONHECT 10NS AKO ROUKT INGS FOR TRANSFORMERS
ELECTROLYTE LEVEL AND SPECIFIC GRAYITT, AND DAMAGEO CASES. CHOKES, POTENTIOMETERS, AND RHEOSTATS.
PAR. 24b(2)
g 23/
CLEAN AJR FILTERS, BRASS WAME PLATES, DIAL AND METER IHSPECT TRANSFORMERS, CHOKES, POTENTIOMETERS, AHD
WIHDOWS, JEWEL ASSEMBLIES. RKEOSTATS FOR OVERHEATING AND O1L-LEAKAGE.
PAR. 24b(4)
1 33
INSPECT METERS FOR DARAGED GLASS ANO CASES, BEFORE SHIPPING OR STCRING — REMOVE BATTERIES,
16 34
INSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHERPROQF ING., INSPECT CATHGOE RAY TUBES FOR BURNT SCREEN SPOTS,
17 35
CHECK ANTENNA GUY WIRES FOR LOOSEWESS AND PROFER TENSION. INSPECT BATTERIES FOR SHORTS AWD OEAD CELLS.
r D . . PAR. 23 q(5]
. ! FOR LEAKING WATERPROOF GASKETS, i PARTS.,
CHECK TERMINAL BOX COVERS FOR CRACKS, LEAKS, DAMAGED » ¥ORN OR LOOSE
" GASKETS, OIRT AMO-GREASE. ;0 -
MDISTURE AND FUHG t PROOF . PAR. 24 b (7
P2} 17 OEFICIENCIES NOTED ARE HOT CORRECTED DURING INSPECTION, INDICATE AGTIQN TAKEW FOR CORRECTION
REPLACES OA AGO FORM 419, 1 OEC 50, WHICH 1§ OBSOLETE. it

TM 5036-19

DA Form 11-239.

19



20

{

9

panel of the power supply and check 1l
plug-in part= such as tubes and vilirators
(hes. L and >,

) I!L\[W(‘I for Too=eness of aecessible ftems:

swilches, connectors, fran=formers, relay.

awd capacitors (g, 157,

b In=pect electran tubes for loose envelopes.
cracked socket=; wnd msofliciont socket
spring tens=ion: renmve dust oand dirt:

check emisston of all tubes (e Sy,

1)

(")

(6)

17)

Fi=pect tran=formers and fixed capacitors
for Teale=, bulges and diseoloration,
In=pect resistors, bishimes, and in-ula-
tors for eracks, chippiesss blisering,
dizeoloration, and moi=ture (g, 13).
Lspeet terminals ol Turge fixed capac-
tor= el resistors for corrosion. Jdirt, and
Joose vontacts (ho 13y,

Checek adeguaey of moistureproof and
fungiprool treatment.



CHAPTER 4

FIELD MAINTENANCE

Section |I.

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 repairmen.

25. Tools and Cleaning Equipment

Tools and cleaning materials needed for repair-
ing and cleaning the power supplies are contained
in Toel lKquipment TE-113.

26. Test Equipment
a. The following equipment is required for mak-
ing the tests described in this chapter:

1 De ammeter (ranges: 0 to 10 and 0 to 20
amperes), Multimeter TS-
352/U, or equal.

Electron Tube Test Set TV-7/U.
Electronic Multimeter TS-505 /17, or equal.
Fuse, 15 amperes, 25 to 30 volts.™

such as

Fuse, 20 amperes, 25 to 30 volts.®

On-off switch.

Storage battery, 24- or 12-volt (Sig C stock
No. 3E17), for DPower Supply PIP-
112/GR or PP-109/GR, respectively.

Test ILquipment 1E-9-C.

Test Lead Set CX-1331/U.

Tube Tester 1-177.

Tube Tester TV-2/U.

Vacuum-tube voltmeter, such as Electronic
Multimeter MIE-6A /U, or equal.

1 Voltammeter [-50.
Caution: Do not operate the power supply
The output voltage

s

fd fod o ek el

without the suitable loads.
of the power supply when operated withont out-
put loads is considerably higher than normal be-
cause of the type of regulation used in the unit.

b. The following table lists the technical man-
uals for the test equipments in 2 above.

* A suitable fuse holder is also required.

PREREPAIR PROCEDURES

{
Test unit | Techniesl manaal

Electron Tube Test Set TV-7/U__
Electronic Multimeter ME-6A/U___
Electronic Multimeter TS-505/U____
Multimeter TS-352/U________
Tube Tester 1-177 . _
Test Equipment 11-9-C

TM 11-5083
TM 11-5549
TM 11-5511
TM 11-5527
TM 11-2627
TM 11-5026

27. Removal of Pluck-Out Parts
(figs. 8 through 12)

a. Fuses. All fuses in the power supply can be
reached from the front panel (fig. 3). Unscrew
the fuse caps at the top of the front panel. Re-
moval of the caps will also cause the fuses to come
out of their holders, as the caps are also fuse
extractors.

b. Removing Immersionproof Case. Before the
other pluck-out parts can be reached, the immer-
sionproof case (fig. 1) must be removed.
the Dzus fasteners around the edges of the front
panel. Stand the unit on the front panel and lift
off the case.

LL.oosen

Be careful not to damage any wiring
Place the
panel-and-chassis assembly on a flat surface so that
the front panel hangs over the edge and the bot-
tom chassis rests on the surface. This precaution
is necessary to prevent damage to switches and
wiring.

or components while removing the case.

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

2]
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Figure 8, Power supply PP-112/GR, top of cliassis.

d. Removing Tubes and T'hermal Relays. These
parts are located at the top of the rear chassis (figs.
8 and 9). When removing these parts, be careful
not to damage the socket contacts at the prongs
on the part. »

e. lemoving Vibrators. The three vibrators
used in the power supply (E1, E2, and E3) are
located on the bottom chassis (fig. 10). Pull the
vibrators from their sockets. Do not rock or jiggle
the vibrator in its socket, because this may spread
the vibrator socket contacts and damage the vibra-
tor. Use a straight upward pull. If necessary,
pry the vibrator out of the socket with a screw-
driver. Be careful not to damage the socket: do
not spread the vibrator-retaining spring clip or
hreak the rubber seal at the base of the vibrator.
When the vibrator is free from its socket, remove
1t by tilting it toward the side of the unit.

f. Removing Electrolytic Capacitors.
(1) The two large plug-in type electrolytic
capacitors, C27 and €30, are held in place

22

(2)

by spring clips on a bracket attached to
the right side of the front chassis assem-
bly (figs. 11 and 12). Remove the screws
that hold the bracket and spring-clip as-
sembly in place. Save the screws and as-
sociated washers; they will be needed for
reassembly. Remove 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 capacitors or socket prongs may be
damaged.

temove electrolytic capacitors C3, C9,
(10, C14, and C25 from the top front
chassis (figs. 8 and 9). Observe the pre-
cautions noted in (1) above. Notice that
electrolytic capacitor C17 is not a plug-in
part.
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Figure 9.

28. Disassembly for Inspection and
Cleaning
(fig. 13)

a. General. Save all serews and washers re-
moved during the following disassembly proce-
dure; they will be needed for reassembly of the
unit. Place the screws in their original holes;
this will prevent them from being lost and will
serve as a reminder as to where they belong.

b. Panel. Place the unit, less case and pluck-
out parts, on the edge of a flat surface, so that the
front panel hangs over the edge of the surface and
the bottom chassis rests on the surface. Proceed
as follows:

(1) Remove the eight serews and shakeproof
washers that hold the panel to the main
chassis assembly.

(2) Carefully pull the panel away from the
chassis as far as the cable wiring will
permit.
dered connections.

Do not loosen any of the sol-
Do not place undue

K-2 =) R-25

R- 24

R-32 R-16  R-23  R-22

o~ THE LAYOUT OF EIGHT RESISTORS IN LOWER RIGHT PORTION OF
. JLLUSTRATION DOES NOY APPLY ON ORDER NO.21434 - PHILA~

TMS038~ 20

Pouwer supply PP—109/QR, top of chassis.

strain on the cable. Handle switch as-
semblies only when necessary.

(3) Rest the panel on the surface; do not
strain the cable wires.

Caution: When 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 dis-
assembled or moved about.

o. Bottom Chassis. To disengage the bottom
cliassis, proceed as follows:
(1) Turn the unit upside down. Facing the
rear of the power supply unit, remove the
serews at each end of the rail in the upper
left corner of the unit, and remove the
rail (fig. 11).

(2) Place the unit on its side, so that the
vibrator shelf is uppermost: the rear
plate is to the right, and the front panel
is to the left (fig. 11).

23
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Figure 10, Power supply PP-112/GR, right side vicw.

(3) Remove the three hexagonal-head screws
that fasten the transformer and butler
apacitor mounting bracket to the front
of the assembly.

(4) Remove the five flat-head screws that
hold the bottom chassis to the rear plate.

(5) The bottom chassis assembly can now be
disengaged from the npper chassis and
rear plate assembly. Pull the bottom
chassis away from the rest of the unit.
Do not loosen any soldered connections or
place uncue strain on the two connecting
cables.

d. Upper Chassis Adssembly.  After the disas-
sembly procedure (deseribed in b above) has been
accomplished, the upper chassis assembly can be
moved away from the bottom chassis. Turn the
assembly to expose the wiring on the socket termi-
nals (fig. 13).

24

29. Inspection

After the unit has been disassembled (pars. 27
and 28), inspect all parts and wiring. Inspect
the unit thoroughly for any abnormal conditions.
If any are found, determine the cause of such
conditions and remedy the defects before pro-
ceeding with troubleshooting and other tests (pars.
32 through 38).  Repair instructions ave in para-
eraphs 39 through 41.

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

b. Wiring. Examine the unit for loose, de-
fective, or broken wiring. Look for charring,
loose connections, breaks in the insulation, or
other damage. Examine especially the lugs on the
sockets for capacitors, vibrators, and tubes, and
on transformers, chokes, switches, and connectors.

¢. Mounting Hardware. Iixamine all nuts,



v

SPRING GLIP
AND BRACKET
G- 27 ASSEMBLY X-8
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IMigure 11. Power supply PP—112/GR, bottomn vicw.

bolts, and other mounting hardware on the chassis
to make sure that they are not loose. IL.oose
mounting hardware may cause mtermittent noises
in the set that is operated from the power supply.

d. Sockets. Inspect tube, vibrator, and electro-
lytic capacitor sockets for broken or excessively
spread contacts. Examiue the coutacts for cor-
rosion, dirt, and grease. Check socket mounting
hardsare to make sure that the sockets are secured
firmnly to the chassis.  Check the condition of all
wiring to the sockets.

e. Plugs and Connectors.  ISxamine plugs aud
connectors for Iimproper contact tension, loose
mounting hardware, and corrosion. Check wir-
Ing to the connectors for improper connection,
breaks, and damage to insulation. 1In some units
the panel connectors at the rear of the front panel
are packed with a stlicone grease and covered with
rubber caps. Do not remove the caps or disturb

3255388°—j5-—4

the grease pack unless there is good reason to be-
lieve that the connector is damaged or unless it is
necessary to repair a wire connection to the con-
nector terminal.

f. Capacitors. Ilixamine capacitors for dis-
coloration, leaks, bulges, dirt, loose mounting, and
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 electri-
cal check und replaced with good ones. Metal-
encased capacitors should be cleaned and the
mounting hardwave should be tightened.

g. Resistors. Kxamine resistors for blistering,
discoloration, or other signs ot overheating. In-
spect leads and all other connections for corro-
sion, dirt, dust, looseness, and broken or trailing
strands in the connecting wires. Discoloration
of a resistor usually indicates that it has been

25
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SPRING CLIP
AND BRACKET
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SOCKET AaND

BRACKET

ASSEMBLY

Pigure 12,

overheated or operated under overload; this indi-
cates a defect in another component. (Power re-
sistors may discolor because of the heating of the
fungicidal lacquer; this does not indicate a defec-
tive resistor.) Do not wiggle 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 uscless.

h. Transformers and Chokes.  Leakage of pot-
ting compound from chokes and transformers
usually indicates a short-circuited or overloaded
coil winding and possibly a defective resistor or
capacitor.

. Leelay. Tor Jater models, which contain a
hermetically sealed relay (O 1), the examination
is limited to continuity checks (par. 37). For
early models, examine the relay for defective,
dirty, and broken contacts. Check contact ten-
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Power supply PP-109/GR, bottom view.

sion and note whether relay contacts are properly
made. Check for broken connecting leads.

j- Fuse Holders. Check fuse holders and fuse
caps for signs of burning, chavring, or corrosion,
and for poor contact with the fuse. A burned-
out fuse is usnally a sien of failure in another
part of the circuit. When a fuse in one of the
four main civeuit branches is found to be burned
out, the trouble is automatically localized to that
particular branch: the lv filanent and relay sup-
plies, the 85-volt supply, the 150-volt supply, or
the 450-volt supply.

k. Spring Clips.
age.

L. Switches. Operate the switches on the front
pauel to each of their operating positions to de-
termine that they work easily with no searching
for contacts. Xxamine switch contacts for cor-
rosion, improper contact, and dirt.

Checlc for tension and brealk-
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Figure 18. Power supply PP-112/GR, disassembled view.

30. Cleaning

«. Dirt or corrosion will interfere with electri-
cal continuity and mechanical efficiency of the
parts of the unit by causing circuits to be shorted
or insulated, 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 dust, grease,
rust, corrosion, moisture, wax, and soot. No set
method can be given for removal of dirt becanse of
the many ways and places in which it can collect.
(leaning should be done with a lintless cloth, fine
(No. 000) sandpaper, crocus cloth, or a soft brush.
In more difficult cases, carefully clean the affected
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parts with the sharp edge of a screwdriver. Dust
and grease can usually be removed with a cloth
or brush moistened with solvent (SD). Never use
gasoline for cleaning. Use extra care in cleaning
spots that are difficult to reach or parts that are
delicate, to avoid damage to wiring or parts.
Where it is necessary to remove portions of the
moistureproot-fungiproof coating to clean a part
properly, refinishing is essential. Refinishing in-
formation is given in paragraph 43 and in TM
9-2851. ‘

c. 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. Always direct the first blast of air
toward the floor to clear moisture from the hose.

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

e. Remove loose dirt from resistors with a small
brush.

/. Clean dirty or corroded socket and switch
contacts. Clean vibrator and capacitor spring
clips. Use fine sandpaper or crocus cloth to re-
move corrosion, oxidation, or dirt.

g. Use a relay burnisher to clean pitted or cor-
roded contacts on the open-type relay. Use car-
bon tetrachloride to remove all dirvt and dust parti-
cles from the contacts.  Wipe up moisture with a
dry, clean, lintless cloth.  While cleaning the re-
lay, be careful not to dumage or distort the
contacts.

31. 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 con-
dition, check it as described in paragraph 32a.

24-volt vibrator (power supply PP-112/GR)

If it is defective, discard it and substitute a vibra-
tor known to be in good condition. Inspect the
electrolytic capacitors for corrosion, and bulging.
If any of these conditions are observed, test as
described in paragraph 320. If a capacitor is de-
fective, substitute an electrolytic capacitor known
to be in good condition. Clean the base pins of
the vibrators and electrolytic capacitors by
rubbing them lightly with fine crocus cloth; then
dust them with a small, ¢clean brush. Clean the
base, shell, and pins with a clean, lint-free cloth
moistened with solvent (SD). Dry them in an
air draft.

b. Tnspect glass and metal envelopes of tubes,
thermal relays, ballast tubes, and voltage regu-
lators for dirt and corrosion. Replace any of
these items that have loose envelopes. Lnspect the
bases and pins of these items for damage. Clean
dirty and corroded pins; use line sandpaper to
remove corrosion, oxidation, and dirt; then wipe
off moisture with a clean, dry cloth.

c. Clean fuse ends and clips with fine sandpaper.

- Wipe them with a clean cloth.

32. Testing Pluck-Out Parts

The tests for the pluck-out parts (e 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. Flowever, this
substitution test should not be attempted 1f con-
tinunity checks indicate a faulty part. IFor recti-
fier tubes, ballast tubes, and voltage regulators,
use a suitable tube checker to test the part for
proper functioning.

a. Vibrators.
brator for normal electrical continuity, as shown
in the chart below. The vibrators shonld never
be cpened for testing they are hermetically sealed
in their shells.

Tse an ohmmeter to lest each vi-

6-volt vibrator (power supply PP-109/GR)

Pins
\ Series-drive

(ohms) ’
dand 7 __. 3 —o. | 480 t0 540 ccpoon s l
dand 7. . _______ Infinity -
land 7. ot hrvem do e
2and 7. __ i ~do___
5and 7. _E— do. =l
6 and 7. mmen _do

Shunt-drive Series-drive | Shunt-drive
(ohms) (ohms) | (ohms)
Infinity_____ b2 . Infinity.
e me EOE Lz Infinity _ - _____ = 40.
480 to 540 = SN o |2 S Infinity.
Infinity - _____. | do. . __._____ Do.
o[ SR i _do. s Do.
do.__ do.__ Do.
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b. Electrolytic Capacitors. Before making any
measurements or repeating a measnrement, dis-
charge the capacitor by shorting the positive and
negative termnals.

(1) The plug-in electrolytic capacitors can be
fested by using an ohmmeter. TFor test-
ing the capacitors that have a hv rating
(C9, C10, (*14, and ('25), use the high-
resistance scale (at least 5 megohms) of
the ohmmeter. For lv capacitors (C3,
27, and C30), use the 50,000-ohm range
of the ohmmeter. Test each section of
dual electrolytic capacitors separately.
Cfonnect the positive Jead of the ohm-
meter fo the positive terminal ot the ca-
pacitor. Conuect the negative lead ot
the meter to the negative terminal of the
capacitor. The ohmmeter should frst

Circuit symbol Carilarg:ity ‘:3}1111‘::
(volts)

Cc9, C10, Ci4:
Section A___ 35 350
Section B. o I 35 350

C25:

Section A_ = 45 300
Section B I 45 300
CRumusn ram o meree solin ey =8 500 50
€27, C30._ 2, 000 15

c. Thermal Relays (K1 and K2).
metev to cheek continuity as follows:

Tlse an ohm-

Meter reading

Pins (0hms )
Hoand T AR SR TR 0
2 and Bleee e 28

d. Ballust T'ubes,  An ohmmeter connected be-
fween pins 2 and 7 of the ballast tube should show
a continuity reading.  The actual resistance 1s
very small and depends on the curvent through
the tube.

e. Voltage Regulator Tubes.  Use an olunmeter
to make the following measurements. An emis-
sion checlk can be obtained with a tube checker.

Ping Reading
1 and Ho_ 0
2 and e G e R e ] - 0
2 and T S 0
2oand Bassesois S __ Infinity

f. Rectifier Tubes. Use a tube checker capable
of measuring type 1007 rectifier tubes to check

indicate a very low value of resistance.
The pointer then should move toward
the high-resistance readings on the scale.
The final resistance reading should be
about 1 megohm for hv capacitors C9,
(10, C'14, and (25 and about 15,000 ohms
for each section of 1v capacitors C3, C27,
and C30.

I£ the final reading for either section of
the hv capacitors is less than 250,000
ohms, the pavt is probably defective and
should be replaced. If the final resist-
ance reading for any lv capacitor is less

(4)

than 13,000 ohms, the capacitor is faulty
The measure-
ment data issummarized in the following
chart:

and should be replaced.

Terminal connection

Minimum

Ohmmeter range e reading

Positive = Negative (ohms)
5 megohms_______________ 3 1 | 250, 000
5 megohms_ _______ 5 1 | 250,000
5 megohms_ . 3 1 250, 000
5 megohms_  _. 5 1 250, 000
50, 000 ohmns 5 1 15, 000
50, 000 ohms STEST s 5 1 15, 000
fubes VI and V2. Tf this is not possible, use an

ohmmeter to make the following continuity
checks:

Pins Reading
1 and shell o o e e e 0
7T and 8 R o~ 0
S oand T. T ——___ Inpfinity
Ooand T Infinity

g. Fuses.  Use an ohmmeter to check the fuses
for contimiity (par. 9).

33. Reassembly

The arrangenent of Power Supplies PP-
109/GR and PP-112/GR is such that even though
the units are disassembled as descvibed in the
preceding paragraphs, electrical continuity exists
between all parts of the unit.  Because of the com-
plexity of the mechanical arrangement, the unit
should be left unassembled for the tests and re-
pairs that are described in the following sections.
The troubleshooting procedures (pars. 34 through
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38) and the repair procedures (pars. 39 and 40)
are based on the assumption that the units are in a
disassembled condition. Do not reassemble the

Section Il. FIELD

Warning: When servicing Power Supply PP-
109/GR or PP-112/GR, be extremely careful be-
cause high voltages are exposed. Always turn the
OPERATI switch, S1, to the OFF position be-
fore making resistance measurenents, or before
touching parts or wiring in the unit. 1Sven with
the power source disconnected from the unit, po-
tentials as high as 600 volts can still be present
across capacitors, particularly the electrolytic ca-
pacitors. DBefore touching any part or repairing
the unit when the voltage is shut off, short the part
to ground. When making voltage measurements
on exposed parts or terminals, use heavily insu-
lated test probes. Ieep one hand in your pocket.
Never connect the battery to the power supply
unless suitable output loads ave connected across
each pair of output terminals (fig. 15).

34. Troubleshooting Procedures

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

a. Resistance Checks. Resistance measure-
ments are made to locate short circuits which may
damage the battery or equipment when power
is applied (par. 35).

b. Operational ('hecks. Measurements of the
input voltage, the battery enrrent drain in the in-
put circuit, and the voltage delivered in the output
cirenits are made as a rapid check of the operating
counditions of the power supply (par. 36).

c. Resistance Measurements—These tests are
made to locate faults or defective components and
wiring (par. 37).

d. Voltage Measurements. Voltage measure-
ments (par. 38) at significant points in the circuit
may disclose fanlts not observed during previous
tests.

35. Resistance Checks.

Restore good fnses to the proper fuse holders
on the panel, replace the fuse caps, and using Klec-
tronic Multimeter TS-505/T7, make the resistance
measurements listed in @ through ¢ below. 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 reassembled, and that
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unit until all the required results are obtained
after making the checks and necessary repairs.
The reassembly procedure is in paragraph 41.

TROUBLESHOOTING

all external cables have been disconnected. Use
an ohmmeter range suitable for the particular re-
sistance reading to be obtained.

a. Make the measurements indicated in figuve 14,
The readings at POWER IN connector J1 should
be taken for all three positions of OPERATE
switch S1. The readings at POWER OUT con-
nector J2 should be taken for both positions of
TRANS POWER switch S2. Relay O 1 should
be operated manually in those wodels that have
an open-type reluy. Ifor other models, follow the
directions given in figure 14, The readings shown
in figure 14 should be obtained.

b. Make the measurements indicated in the fol-
lowing table. All measurements are made to
ground.

Terminal On part | LyPicdl reading Test conditions

(ohms) |
J2 | 22,500 | S2 in LOW position.
J2 | 31,500 82 in LOW position.
J2 18,650 82 in HIGH position.
J2 | 24,000 S2 in HIGH position.

T1 | Infinity 1.__
T1 | Infinity-__.
T3 24,000 ___
T3 | Infinity___

82 in HIGH position.
S2 in HIGH position.
82 in HIGH position.
52 in HIGH position.

IS IS B e Bies Baviies|

L This reading is 4,000 to 50,000 ohms on miodels that contain rectifier CRIL
Connect the negative lead of the ohmneter Lo the chassis for this measure-
menf,

e Do not apply power to the nit until the tests
(@ and b above) have been made and until the
indicated readings are obtained. Incorrect read-
ings 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 ou component parts, particularly on
switches. Repair if necessary. Refer to the
schematic diagrams (figs. 20 through 24).

36. Operational Tests and Procedures

a. The operational checks described in this
paragraph are designed to determine whether the
power supply delivers the proper output voltages
and draws the required amount of current from



J-1

oD Ao

w

J-2
- POWER OUT o
oo (JUMPER TERMINALS
2 AND 3 OF 0-1)

oo (JUMPER TERMINALS
7 AND 8 OF 0-l)

oo (JUMPER TERMINALS
4 AND 5 OF O-1)

oo (SEE NOTE 7)

NOTES!:

). CONNECTORS VIEWED FROM WIRING SIDE .

2.ALL MEASUREMENTS MADE TO CHASSIS.

3. RESISTANCE DATA APPLY FOR ALL POSITIONS OF
OPERATE SWITCH S-I AND TRANS POWER SWITCH S-2.

4. MEASUREMENTS ON J-2 TAKEN WITH RELAY O-1 OPERATED.
FOR MODELS HAVING SEALED RELAY,CONNECT JUMPERS WHERE INDICATED.

5. FOR VALUES NOT GIVEN, SEE TEXT.

6. ALL PLUCK-OUT PART ARE REMOVED FOR THESE MEASUREMENTS.

7. FOR MODELS WHICH GONTAIN RECTIFIER CR-I,THIS READING WILL BE FROM
4,000 TO 50,000 OHMS.

TM 5036 -23

Figure 14, Resistance tests al connectors /L and J2.

the storage battery, when loads simulating actual with the fuse and the ammeter to pin 3
operating conditions are connected across the out- of J1. The rating of the fuse, the am-
put terminals. The tests are made for the varl- meter scale, and the battery voltage to be
ous conditions under which the unit may be oper- used should be as listed below. (Use
ated, namely, for each position of switch S2 and Multimeter TS-352/U, Voltammeter
for the RECEIVE or TRANS & RISCEIVI posi- 1-50, or an ammeter with equivalent
tion of switch S1.  Based upon the results of these ranges.)

measurements, the tronble in the power supplies

may be sectionalized divectly to one of the civeuit , : |
Nominal Fuse rating M1 meter | M2 meter

5ecti0ns. Refer to the detailed checks described Power supply batlery | Grypores) | Jange | | remge
in paragraphs 37 and 38 to trace the tault to o . SR : el =
specific P;u-t within the 1_);11'ticu];11' chreuit sectio.n. PT-109/GR_ [ 20 | 01020 | 0 to 20
b. Refer to the operational test setup shownin 19,61 L 252 15 0t050 | 0tol5
figure 15 and proceed as divected in (1) through |
(8) below; use the test equipment listed in para-
graph 26.  Insert all plug-in parts. (4) Conuect a strap between terminals 14 and
(1) Select a storage battery having the ve- D of Je.
quired voltage (12 and 24 volts for Power (5) Comnect a  single-pole, single-throw
Supplies PP-109/GR and PP-112/GR, (SPST) switeh between terminals K and
respectively). Turn switch S1 to the D of J2.
OFF position. (6) Connect a load resistor between terminal
(2) Comnect the negative battery lead to pin D and the other terminals of J2, as indi-
C of connector J1. cated in figure 15. Be sure that correct
(3) Connect the positive battery lead in series load resistors are connected for the par-
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ticular condition of operation. The
necessary resistors are contained in Test
Equipment 1X-9-C. A properly loaderl
and aligned Receiver-Transmitter RT-
66,/GRC, RT-67/GRC, or RT-68/GRC
may be used in place of the load resistors.

(7) Turn switch S1 to the RECIELIVIY posi-
tion, and turn switch S2 to the MIGH
position. Using Electronic Multimeter
TS—505/U7, measure the input and out-
put voltages across each of the lJoad re-
sistors as indicated by meters M1 and M3
in fgure 15. Aiso note the ammeter
reading. The required readings are
shown in the charts below. TFor this
check, keep the switch between terminals
K and D of .J2 open.

M1 input (volis) M2 input (amperes)
Power supply | —1

Minimur .‘.lu.\'imum!)Iinimum Maximum

PP-109/GR ‘ 12. 4 12.8 2. 05 2, 55
PP-112/GR______ 24.8| 256 1. 40 1. 60

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

M3 output (volts)

Terminals on J2 s =
Minimum | Maximum
Al e 152 16.0
B e eecem————— - 78 92
o U UP RPN (S SRS T
| (RIS, [ I (=
| PP ST 5.9 6.7
M o e 96 114
5 (P UPIRPIUPIIPI ] (== S TR (e
P e | e e
| > SO SP PRI NP UOHNS N SSRpeRp) [ S
1 This voltage is present only on some early models on QOrders No. 18651-

Phila—49, 21433-Phila-50, and 1759-Phila-i1 (fizs. 20 and 21).

(8) Turn switch S1 to the TRANS & RE-
CEIVE position and turn switch S2 to
the HI1GIT position. Close the switch
between terminals K and D of J2. Meas-
ure the input current, the input voltage,
and the output voltage across each of the
load resistors. The required readings
are shown in the following charts:
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M1 input (volts) ‘ M1 input (amperes)
Tower supply p———— — =—2==
Minimum | Maxirnum | Minimum | Maximum
= = = = =3 =11, ] SE— -
|
PP-109/GR .. ____ 12. 4 12. 8 10. 5 13. 2
PP-112/GR_______ 24. 8 25. 6 6.3 ~ 80

| |

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

M3 output (volts)

Terminals on J2

| Minimum | Maximum
A | 5.2 6.0
B S E TR oo o 78 92
(&N S S e R e i STy St it ‘ 138 161
¢ N v~ . . e 215 285
1. PR S T I S S R e ] 59 6.7
M e i et i P e 90 100
N oo i Zo R TR (N s ‘ 59 6.7
e e s e s T e o e __ 415 485
| AP LT g =23 —31

(9) Keep switch S1 in the TRANS & RI-
CIS1VIS position and set switch S2 in the
LOW position. Close the switch between
terminals KX and D of J2. The correct
readings ave shown in the following
charts:

M1 input (volts) ‘ M2 input (amperes)

Power supply T
Minlmuin | Maximum = Minimum | Maximam
| :

\
PP-109/GR___ 12. 4 12. 8 5.7 7.1
PP-112/GR .- ___ 24. 8 ‘ 25. 6 3.9 4.9

Power Jupplies PP-109/GR and PP-112/GR
M3 output (volts)
Terminals on J2 | —_—
Minimum @ Maximum

A e 5.2 6.0
B e 75 105
C o e 75 105
) U U Ep 90 | 130
J P I UpRpEp— 59 6.7
M o e 75 105
o s mvawrres o s, 5.9 6.7
P 170 230
) A e e S RN S R s S 0 0
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e e
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Figure 15.

c. When the required readings are obtained,
proceed with the additional tests described in
paragraph 45. If the required readings are not
obtained, proceed with the detailed trouble-locali-
zation checks described in paragraphs 37 and 38.

37. Resistance Measurements

These checks are intended to locate the defec-
tive components or wiring responsible for the fail-
ure to meet the requirements given in paragraph
36. For these checks, disconnect the battery and
all external connections from connector J2. Use
Electronic Multimeter TS-505/U or equivalent.
The test points, the required readings, and the
probable cause of trouble if the readings are in-
correct, are listed in the chart below. Replace
any component found to be defective. The loca-
tion of all components is shown in figures 8
through 13 and figure 16. When connecting test
leads across electrolytic capacitors, observe the
correct polarity. Replace any components re-
moved during tests after such checks are com-
pleted. If no test conditions are given in the test
condition column (a through ¢ below), the switch
setting and relay conditions are immaterial.

o»
[o]-]

NOTES:
I. CONNECTORS VIEWED FROM FRONT
PANEL.

2. ALL RESISTOR VALUES ARE IN OHMS(:5%),

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

TM 5036-24

Operational test setup.

TM5036-27

Figure 16. Power supply PP-109/GR, resistor placement
for models ou order No. 20434-Phila-50 with serial
numbers above 15370.

a. Receiver Filament Supply Cireuwit. 1f in-
correct voltage or no output voltage is measured
at terminal L of J2, male the measurements shown
below. In Power Supply PP-112/GR, remove
R31, K2, and R40 from their sockets.
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Point of measurement Test condition

Term. B on J1 to term. 2 on
R40 (or R31) socket.

Term. 7 on R40 to term. 2 on
R31 socket.

Term. 7 on R31
term. L on J2.

Term. L on J2 to term. D on J2

Term. L on J2 to term. D on J2

socket to K2 plugged in

KZ plugged in______

b. Transmitter Filament Supply Circuit. 1f
incorrect voltage or no output voltage is measured
at terminal N of J2, make the measurements shown

Normal reading (ohms)

Probable trouble

PP-109/GR PP-112/GR

(P | 9_. | Defective 81, F1, L4, or R39
(in PP-112/GR only).
[0 Defective wire.
[16_ 16 _ Defective R32 or L16.
(] 2 0. . Defective K2 or wiring.
Infinity _ Infinity_ _ Defective wiring, C30, or C31.
32.____ 32 ____ Defective K2, R33, R34, 35,
| or wiring.
below. For these measurements, remove thermal

relay K1 from its socket.

Point of measurement | Test condition

Term. N on J2 to term. 5 on o
K1 socket. ‘
Term. NonJ2toterm. DonJ2_ - o
Term. N on J2 to term. DonJ2 | K1 in socket, ballast
tubes removed.
Term. § to 7 on K1 socket___.

Term. B on J1 to term. 7 on  Relay O 1 manually oper-

K1 socket. ated.! Ballast tubes in
sockets. S1 on RE-

CEIVE.
Term, B on J1 to term. 7 on K1 = Ballast tubes in sockets.
socket, O 1 open. R31 re-
moved. S1 on RE-

CEIVE,

Normal reading (ohms)

Probable trouble

PP-109/GR PP-112/GR

0. . 0 Defective L14.

Infinity _ _ Infinity. .. Defective C27 or C28.

32. = 32_____ Defective C27, C28, or wiring.

16 R U " Defective R26.

1 e 5 _. Defective S1, F1, L4, or ballast
tube stocket wiring, or R36
(in PP-112/GR only),

Infinity____ Infinity__. Shorted contacts of 0 1.

) For the models that use a sealed-type relay 0 1, place a jumper between terminals 2 and 3 of 0 1.

o. Relay Cirouit. If relay 0 1 fails to operate
when terminal IX of J2 is grounded, or operates
when terminal K of J2 is not grounded externally

Point of measurement Test condition

Term. B on J1 to term. X on | 81 on RECEIVE________

J2.

d. Relay Supply Circuit. If incorrect voltage
or no output voltage is measured at terminal A of
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(This would cause incorrect voltages at terminals
N, C, F, P. and R of J2.), make the following

measurements :

Normal reading (ohmn:s)

Probuble trouble

PP-109/GR PP-112/GR

63 285 | Defective S1, I'1l, 1.4, coil of

01, or L10.

J2, make the following measurements:



Polnt of measurement

Term. A of J2 to term. B of
J1 (on some of the early
models produced on Orders
No. 18651-Phila—49, 21433
Phila-50, and 1759-Phila—
51).

Term. A of J2 to term. 7 of
relay O 1 (on all models ex-
cept some of the early models
on Orders No. 18651-Phila—
49, 21433-Phila—-50, and
1759—-Phila~51).

Test condition

S1 on RECEIVE

S1on RECEIVE______ .

Term. A of J2 to term. Bof J1 | SI on TRANS AND

(on all models).

e. 85-Volt Supply Circuit.

RECEIVE.

Malke the measure-

ments shown below if incorrect voltage or no out-
put voltage is measured at terminal B or M of J2.

Normal reading (ohms)

| Probable trouble
| PP-112/GR

PP-109/GR

16 45 | Defective L15, R30, L4, F1,
| or S1.
|

16 | 45 | Defective L15 or R30

\

|
| \

16 | 45 | Defective S1.

For these measurements, remove vibrator E3 from
its socket.

Point of measurement

Test condition

Normal reading (ohms)

PP-109/GR

Probable trouble

PP-112/GR
Term. B to C on J1 S1 on RECEIVE. R31 Infinity._.  Infinity___  Defective C6, C18, C20 or C22.
removed.

Term. BB on J1 to term. 1 on  S1 on RECEIVE Less than 1| 2.7______._ Defective S1, F2, L5, R19, or
X10. T3.

Term. B on J1 to term. 1 on | S1 on TRANS and RE- Lessthan1 | 2.7____. Defective S1 or wiring on S1.
X10. CEIVE.

Term. B on J1 to term. 6 on | S1 on TRANS and RE- | Less than 1| 2.7____. Defective T3.
X10. CEIVE.

Term. B on J1 to term. 4 on |_____________________ 20 . ______ 0. Defective wiring, or R18 (in
X10. PP-109/GR only).

Term. B on J1 to term. 3 on | ________.______ Bl ______. Infinity .. . Defective wiring, or R20 (in
X10. | PP-109/GR only).

Term. B on J2 to term. 5 on |____.______. . 140__ 140, _. Defective 1,13 or R23.
X17. ;

Term. 5 on X17 to term. 5 on | 82 on HIGH. O 1 not | 660. 660. Defective 112, R21, R22, 82
T3. operated. O 1 contacts, or T3.

Term. 5 on X17 to term. 5 on O 1 manually operated.! | 160__ = 160__ . Defective O 1,2 L12, or S2 con-
T3. 52 on low. tacts.

Term. 5 to 2 on X10____ SN S R . 15 | 45 | Defective T3.

Term. 7 to 8 on V1 or V2 V1 and V2 out of sockets Less than 1_|________.___ Defective T3.

Term. M on J2 to term. 5 on _ _ ___________________ TR iszer ey v 780 | Defective R17 or L12.
T3.

Term. E on J2 to term. 2 on .. - e - 0 Defective wiring.
X17.

Term. 2 on X10 to term. 1 on | .- 23 e 23 | Defective T3 or wiring.
Li2.

Term. 7 on X10 to chassis. ... ____. - | O - 0 | Open ground connection.
I For the models that use a sealed-type relay, place a jumper between terminals 4 and 50f O 1,

1 This trouble is not indicated for the test used with the sealed-type relay.
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f. 150-Volt Supply Circuwit. Make the measure
ments shown below if the voltage readings at
terminal C of J2 are found to be incorrect. For
these measurements, set switch S1 in the TRANS

Point of measurement Test condition

Term. B on J1 to term.

Term. B on J1 to term. O 1 unoperated.___

Term. B on J1 to term. 2on T2.| O 1 manually operated ! _
Term. B on J1to term. 1on X8 | O 1 manually operated !
Term. Bon J1 to term. 6 on X8 | O 1 manually operated !

Term. 6 to 3on X8 __________

Term. 7 on X8 to chassis______ .
Term. Hto2o0on X8___________

Term. C on J2 to term. 5 on
X7 (V3).

Term. 2 on X7 to chassis._____

Term. 2 on X8 to term. 3 on
X3 (V2).

Term. C on J2 to term. 5 on T2_

Term. Cto Bon J2______.____ S2 in HIGH position____.

Term. CtoBonJ2 __________ S2 in LOW position______

Term. 5on T2toterm. 5on T1_|_ __ ____________________

82 in HIGH position_ . _.

& RECEIVE position and remove vibrator E2

from its socket.

Set switch S2 and operate relay

O 1 manually as directed in the test condition

column.

‘ Normal reading (ohms)

PP-109/GR

Infinity  _ __
Less than 1_

! Less than 1_
.75 N
51 e

o125 -

660
Infinity - - __
1 0— - -

I

PP-112/GR

[ 0 S

Infinity____

Infinity____

0.
110___

660____ . __

0-

Probable trouble

Defective S1, ¥3, 16, or R13
(in PP-109/GR only).

Defective contacts of O 1.

Contacts of O 12, or defective
R15.

Defective T2.

Defective T2.

Defective T2 or R14 (in PP-
109/GR only).

Open ground connection.

Defective T2, or C13 (in PP-
109/GR only).

Defective wiring.

Defective ground connection.
Defective T2, T1, or wiring.

Defective S2, L11, R16, or L9.

Defective 82 or wiring.

Defective S2 or wiring.

Defective wiring between T1
and T2.

1 For the models that use a sealed-type relay, place a jumper between terminals 7 and 8 of O 1.

1 This trouble is not indicated for the test used with the sealed-type relay.

g. 450-Volt Supply Circuit. Make the measure-
ments shown below it incorrect voltage readings
are obtained at terminal R, P, or ¥ of J2. For
these measurements, remove vibrator E1 from its

socket, and set switch S1 to the TRANS & RE-

CEIVE position.

Operate switch S2 and relay

O 1 manually as directed in the test condition

column.

Point of measurement Test condition

|

Normal reading (ohms)

‘ PP-109/GR

Term. BonJltoterm. 4onX1_| S2on HIGH ___________ ‘ 20__ ..

Term. BonJ1 to term. 4on X1.| S20on LOW__________. Infinity_ ___

Term. BonJ1ltoterm. 1on X1. S2on HIGH. O 1 unop- | Infinity_
erated.

Term. B on J1 to term. 1 on X1_| S2 on HIGH. O 1 manu- | Less than 1_

ally operated.!
82 on HIGH. O 1 manu-
ally operated.!

Term. Bon J1 to term. 6 on X1_
Term. 6 to 3 on X1_. 5

Term. 7 on X1 to chassis__
Term. 5 to 2 on X1.

Term. Ron J2 to term. 5 on X1__
Term. 50on X2toterm. 3on X3. . _____________
Term. 3on X2 toterm. 3on X3_|____
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Less than 1.

0. -
12._.
500_ ..
150

PP-112/GR

0____
Infinity . _ __

Infinity . - __|

Infinity . ___

0. N
12
500

t

| 1 megohm__| 1 megohm__|

Probable trouble

Defective S1, F4, L7, or R1.
Defective S2.
Defective O 1 contacts 9-10.

Defective contacts of O 1,2
R3 or T1.
Defective T1.

Defective T1, or R2 {(in PP-
109/GRR only).

Open ground connection.

Defective winding 7-8-9 of T1.

Defective L2 or R6.

Defective winding 4-5-6 of T1.

Defective R4.



Point of measurement Test condition

Normal reading (ohms)

Probable trouble

PP-109/GR PP-112/GR |

Term. 50on X2 toterm. 50n X3_ ___ _____________ 1 megohm 1 megohm Defective R5.
Term. 5on T1 to term. 5 on T2 - AUTHCTREO) | FOUFFIPSIRPTRS |1 S Defective wiring.
Term. 7 to 8 on X2__ V1and V2 out of sockets Less than 1. Less than 1. Defective winding 7-8 to T3.
Term. 7 to 8 on X3__ V1and V2 out of sockets Less than 1 ' Less than 1 Defective wiring.
Term. P to D on J2 52 on LOW___ 31,500_. 31,500__. Defective 32, R12, or R11.
Term. PtoDon J2_______. S3on HIGH___.___ 24,000 | 24,000 Defective 82, L8, 13, R7, RS,

| R9, R10, C9, C10, or C11.
Term. Pon J2 to term. 50on T2 52 on HIGH ___. Infinity. ' Infinity . _ | Defective S2.
Term. PonJ2toterm.50onT2  820onLOW____ 660_  660________| Defective 532, L11, R16, or L9.
Term. PonJ2toterm. 7on X2  S2on HIGH . 160___ 160________| Defective L1, 13, L8, or S2.
Term. FtoDonJ2____.___ S20on LOW_____________ 22,500___ | 22,500_ _. Defective R11.
Term. 1 on X3 to chassis__. ST 0 s (0 JERE e Open ground connection,
Term. 1 on X2 (V1) to chassis 0 - o__________ Open ground connection.

|

1 For the models that use a sealed-type relay, place a jumper between terminals 9 and 10 of O 1.

2 This trouble is not indicated for the test used with the sealed-type relay.

38. Voltage Measurements

The voltage checks in this paragraph supple-
ment the resistance measurements given in para-
graph 37, and are intended to find defects that are
not readily determined by resistance measure-
ments; that is, defective capacitors or partially
shorted windings. For these measurements, re-
insert all plug-in parts. Conmnect storage battery
(+) to pin B on J1 and storage battery (—) to
pin C on J1. Connect the load resistors, switch,
and ground connection (par. 36). To identify
the points measured with the component involved,
refer to figures 20 through 24. Use Electronic
Multimeter TS-505/U or equivalent. The table
below lists measurements at significant points in
the circuits of the power supplies. All measure-
ments are made to ground with TRANS POWER
switch in the HIGH position and relay O 1 oper-
ated. The measurements apply to both power
supplies.

Section IH.

39. Replacement of Parts

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

a. Tagging Wires. 1f a wire i1s disconnected
from any junction, it should be tagged to make
sure that correct rewiring will be done when a
part is replaced. Before unsoldering any leads,
tie together the leads that are attached to each

Caution: High voltages are present at some of
the measuring points.

Normal
Point of measurement reading Probable trouble
{volts)
Term. 8 on T1___ —28 Defective T1, CR1, C3, C4.
Term. 5on T1___| 175 Defective T1, C14, C9.
Term. 5 on T3___| 135 Defective T3, C17, C24, C25,
| C La2.
Term. 7 on T3 __| 467 Defective 1.1, L3, C9, C10,
or wiring.
Term. 2on L9___ 170 Grounded 19, R16.
Term.2on L12___ 115 Defective wiring, LL12
| grounded.
Term. 5 on V4 95 Defective wiring, R23
' grounded.

Term.3on K2 | 5 Defective R33, R34, R35.

Term. 3 on K1 l 5.4 | Defective R27, IR28.

Term. 7 on R40. 12. 6 | Defective R31, R39, R40.

Term. 7 on R38. 12. 6  Defective R37, R38, R24,
R25, or R36 (in PP-112/
GR only).

REPAIRS

part. Use small tags or short pieces of adhesive
tape to identify all wires in accordance with their
numbered 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
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have identical electrical properties and must have
equal or higher voltage and current rating than
the original part.

e. Location. Relocation of substituted parts
can cause hum and is not recommended.

d. Mounting. 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 rust, corrosion,
paint, or varnish is removed. Remove the scrap-
ings 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 suflicient
heat to make the solder flow evenly around the
tinned surfaces.

f. Retropicalization. I1f the parts to be re-
placed require special treatment, such as retropi-
calization, follow the instructions given in the ap-
propriate publication referred to in paragraph 43.

40. Special Repair Procedures

Most of the parts in these power supplies are
readily accessible and can be easily replaced with-
out special instructions. Special repair proce-
dures required for repairing or replacing socket,
rf chokes, panel connectors, switch S1, relay 0 1,
and the transformers are given, in that order in «
through ¢ helow.

a. Sockets. All sockets are attached to the
chassis by rivets. To change a socket:

(1) Remove the part plugged into the socket.

(2) Unsolder the wires connected to the
socket.

(3) Drill out the two rivets that 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. Rf Chokes. All rf chokes, except choke L1,
are located in the recess of the lower portion of
the front chassis and bracket assembly behind
the front panel (fig. 13). The rf chokes are made
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of heavy wire and are not easily damaged. Do
not attempt the following procedures unless ab-
solutely certain that an rf choke or C11 is defec-
tive. On some of the units of early production
on Order No. 1759-Phila-51, these coils touch each
other and cause arc-overs. As a result, carbon
paths are formed. To correct this trouble, dis-
assemble the unit as described below; then loosen
the mounting screws and shift as many coils as
may be necessary to get adequate clearance be-
tween the coils. To reach the chokes, proceed as
follows:

(1) Separate the panel from the chassis as-
sembly (par. 28).

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

(8) Caretully 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 re-
moving the mounting screws.

(6) Carefully tilt the terminal board back
toward the top of the unit. This exposes
the rf chokes and C11.

(7) Remove the screw that fastens the de-
fective 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 re-
solder the wires; be careful not to dam-
age the wires or short them to the chassis.

¢. Panel Connectors. To remove panel con-
nectors, use a spanner wrench or long-nosed pliers.
In some units the vear of the panel connectors is
packed with grease and fitted with rubber caps.
Remove the rubber caps, and clear away as much
of the grease as possible before removing the con-
nectors. Carbon tetrachloride may be used as
a grease solvent; however, the grease smears
easily and 1s difficult to remove. Remove the
panel connectors as follows:

(1) Insert the teeth on the spanner wrench
in the notches in the rim of the connector.

(2) Turn the spanner wrench counterclock-
wise until the rim is removed. Remove
the lockwasher.



(3)

Remove the connector from the rear of
the panel.

Unsolder all wires.

Resolder the wires to the new connector.
Malke sure that the new pavt has a rubber
gasket.

Clean thoroughly to remove solder drops.
Check the new connections with those
shown in the schematic for that unit.
Reinsert the connector from the rear of
the panel.

Reinsert the lockwasher and rim; use the
spanner wrench to screw the rim back on
the connector. Check the assembly for
tightness.

(10) To prevent vapors formed within the

power supply from condensing around
metallic parts of the connector, repack
the connectors with grease. This is
necessary to prevent possible equipment
breakdown caused by short circuit. Use
compound, insulating and sealing, elec-
trical connections, U. S. Army type 62-2.
(U. S. Navy type AN-C-218a.) Be sure
to pack the grease tightly over all parts
of the connector, connector insulating
material, metal rim, and connecting lead
ends 1n the immediate vicinity of the con-
nector pins. Apply at least %-inch thick-
ness of grease over the connectors. Pack
the grease down tightly until the entire
surface of the connector is covered, and
there are no air pockets between any parts
of the connector and the grease.

(11) After the prease has been applied, re-

place the rubber cap. A proper size cap
1s provided for each connector. In each
case, the cap has two projections: a hole
just over the projections to accommodate
the connector cable, and a rubber button
with an nndercut near its head. Vhen
properly assembled over the counector,
the cap grips the connector tightly.

(12) To assemble, insert the rubber button

through the hole in one of the cap pro-
jections so that 1t fits into the undercut
on the button. Place the cap over the
rear of the connector, and fit the con-
nector cable into the cutout just above
the projections. Insert the free end of
the button through the hole in the other
cap projection, and push the projection

d. Switch S1.

toward the head of the button until it
snaps into the undercut.
Some models contain a single-

deck switch for S1, while other models contain

a double-deck switch.

To replace the single-deck

switch (fig. 13), separate the panel from the chas-
sis assembly (par. 28), unsolder all wires from the

switch, and then remove the switch.

To replace

the double-deck switch, separate the panel from the

chassis assembly (par. 28) and follow these
instructions:
(1) Unsolder all wires from the top deck of

(2)

(3)
(4)
(5)

(M)

e. Reloy O 1 (Open-Type).

the switch.

Remove the two nuts that fasten the top
deck of the switch to the remainder of the
switch assembly.

Lift off the top deck.

Unsolder all wires from lower deck.
Remove the castellated nut on the front
ot the panel.

Replace the switch by reversing the above
procedure; be careful to align 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.
When resoldering the connections, be
be careful to remove solder drops and
check all connections with those shown
in the schematic for that unit.

Relay O 1 is

mounted on the horizontal bracket of the bottom

chassis.

(1)

(6)

Use a relay spring bender to align the
relay contacts. Adjust the contacts so
that when the armature (visible through
the slot in the relay) is moved in the di-
rection of the coutacts, each of the four
sets of contacts closes.

Use a contact burnisher to clean contacts
thoroughly.

Wipe off with a clean lint-free cloth.
Use a relay spring bender to straighten
out all bent or warped contact springs.
1f the relay is damaged beyond repair
and replacement 1s necessary, remove the
four screws that secure the relay to the
bottom chassis, lift the relay off the chas-
sis, and disconnect all wires from it.
Reconnect all wires before mounting re-
lay O 1. Use a 12-volt relay for Power
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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 aligned and closed
when the armature is pushed in the direc-
tion of the contacts.

(8) Use the four screws and washers to at-
tach the relay to the bottom chassis.

f. Relay 0 1 (Sealed-Type). If a sealed-type
relay (fig. 13) becomes faulty, it must be replaced
with a new one.

(1) Unsolder all wires from the terminals on
top of the relay.

(2) Remove the four screws that mount the
velay to the bottom chassis, and lift off
the relay.

(3) Mount the new relay, using the four
screws and washers.

(4) Reconnect all wires to their propet termi-
nals on top of the relay.

g. Transformers. The transformers are
mounted on the vertical bracket attached to the
bottom chassis. To replace a transformer, follow
the instructions below.

(1) Remove the vibrators. 7

(2) Remove the six screws and lockwashers
that fasten the transformer bracket to
the bottom chassis. Separate the trans-
formers from the bottom chassis; be care-
ful not to damage connecting wires.

(3) Disconnect all wires from the part being
replaced.

(4) Remove the four nuts and washers and
lift off the transformer from the rear of
the transformer bracket.

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

(6) TFasten with the four lockwashers and
nuts.

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

(8) Attach the transformer bracket to the
bottom chassis; use the six screws and
Jockwashers.

41. Reassembly
(figs. 11, 12, and 13)
After the inspection, tests, and repairs have been
made, the unit is ready for reassembly. To reas-
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semble, reverse the procedure described in para-
graph 28. Proceed as follows:

a. Bring the bottom and top chassis assemblies
close together, and line them up so that the bottom
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 lock-
washers that hold the bottom chassis to the top
chassis assembly.

¢. Some models contain stabilization brackets
(fig. 17).  On these models, loosen the two screws
on the top stabilization bracket and the four
screws on the bottom bracket. Adjust the brack-
ets so that their protrusion is 34.-inch over the
edges of the chassis (fig. 17).

d. Insert electrolytic capacitors ("27 and ('30.
These capacitors fit through the chassis. Reat-
tach the capacitor spring clip assembly.

e. Reattach the rail.

7. Replace the vibrators in their proper sockets.

" ¢. Replace the front panel; be careful not to
damage wiring. Tuck the cable carefully in place
and tighten the eight mounting screws.

h. Make sure that all plug-in parts are firmly
seated in their sockets.

i. Replace the silicone-treated glass-fabric bar-
riers as follows:

(1) On the upper shelf of the chassis (right
rear compartment), place one section of
the barrier along the row of resistors in-
cluding R26 and R21. Place the other
section of the barrier along the row of
resistors including R23, R16, R32, and
R22. 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 (51, E2,
and 18) and around the large resistors
so that the barrier is always between the
wire insunlation and any of the heat-pro-
ducing parts. This is important because
excessive heat is generated by the resist-
ors and vibrators and it may damage the
wires and cause equipment breakdowns.

j. Replace the outer case. Tighten the Dzus
fasteners.
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42. Lubrication

The power supplies described in this manual
do not require lubrication. Never apply oil or
grease to any part of these units, except connectors
J1 and J2, which, in some units, are packed with
silicone grease. This grease is used to prevent
vapor condensation around connector parts within
the unit. A rubber cap holds the grease against
the connector. Normally, the grease will not have
to be replaced, and should provide adequate pro-
tection for the life of the equipment. However, if
1t becomes necessary to disconnect any of the wires,

TM 5036-C4-11

Power supply PP-112/GR, cutaiwcay view showing stabilization brackets.

LUBRICATION AND WEATHERPROOFING

or if the connector must be removed for repair or
replacement, apply a grease pack to the replace-
ment connector (par. 40¢(10) through (12)).

43. Weatherproofing and Rustproofing

a. General. When Signal Corps equipment is
operated under severe climatic conditions such as
those that prevail in tropical, arctic, and desert
regions, it requires special treatment and mainte-
nance. Fungus growth, insects, dust, corrosion,
salt spray, excessive moisture, and extreme temper-
atures are harmful to most materials. For fur-
ther mmformation on general preveuntive mainte-
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nance techniques, refer to TB SIG 178 (par. 22).

b. Tropical Maintenance. A special moisture-
proofing and fungiproofing treatment has been de-
vised which, if properly applied, provides a
reasonable degree of protection. This treatment
is explained in T3 SIG 13 and TB SIG 72. The
grease pack and rubber cap around the rear of
connector J1 and J2 are particularly important if
the equipment is to be used under high humidity
conditions such as prevail in tropical climates.
Refer to paragraphs 40¢(10) through (12) and
paragraph 42.

c. Arctic 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
subject to extremely high temperatures, low hu-
midity, and excessive sand and dust are explained
in TB SIG 75.

e. Rustproofing. Rust and corrosion can be
prevented by touching up bare surfaces. Clean
where necessary with fine sandpaper (No. 0006).
Never use steel wool because small particles may
enter the equipment and cause short circuits. Re-
finish surfaces where necessary (TM 9-2851 and
par. 30).

Section V. FINAL TESTING

44. General

If the unit does not meet the requirements in
paragraph 36, repeat the troubleshooting proced-
ures in paragraphs 35, 36, and 37 to locate other
faults. Make the necessary rvepairs. If the unit
operates as required, perform the test described
in paragraph 45.

45. Ac Ripple Voltage Measurements

a. Connect the equipment as indicated in para-
graphs 34 through 38, with the following excep-
tions:

(1) Substitute an ac voltmeter (ISlectronic
Multimeter ME-6/T" or equivalent) tfor
M3, and connect it 11 series with a 2 mi-
crofarad (pf), 600 direct-current work-
ing volts (vdew) capacitor across each of
the load resistors in turn. A capacitor of

this size is contained in Test Equipment
115-9-C.
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(2) Connect a 5,000-ohm resistor across the
meter termiuals.

(3) Set switch S1 to the TRANS & RE-
CEIVE position and set switch S2 to
the HIGH position. Close the external
switch connected between terminals I
and D.

b. With the ac voltmeter on a suitable range,
check that the readings at output terminais B, C,
F, M, P, and R are less than .5 voit. If a higher
reading is indicated, it is probable that the electro-
lytic filter capacitors or chokes in the circuit sec-
tion measured need replacement (par. 46). Refer
to the schematic diagram (figs. 20 through 24) to
identify the electrolytic filter capacitors.

46. Output Voltage Variations

Normal chauges in battery voltage and changes
1t output loads will affect the output voltage of
the power supply. Therefore. output voltage
variations up to 10 percent will not necessarily
indicate a faulty condition.



CHAPTER 5
SHIPMENT AND LIMITED STORAGE AND DEMOLITION TO PREVENT ENEMY USE

47. Repacking for Shipment or Limited Stor-
age
The exact procedure for repacking depends on
the material available and the conditions under
which the equipment is to be shipped or stored.
Tse the procedures described below, whenever
possible.
a. Material Requirements.
(1) The following materials are vequived for
packing Power Supplies PP-109/GE
and PP-112/GRR.

Material | Quantity
Waterproof barrier material - - ---- | 16 sq. ft
Paper, zingle face, flexible, corrugated . ____-_ 20 sq. ft.
Tape, pressure-sensitive .-~ | 10 ft.
Tape, paper, gummed . oo~ 6 ft.
Strapping, flat steel. - oo 10 ft.
Wood shipping boxes .-, | 1 eca.

(2) Detailed dimensional data for the
wooden box is as follows:

Box size (in.) Board feet Cubic fect

| Packed weight
(1b)

19183 x 15— [ 13 2 60

b. Packaging. Power Supplies PP-109/GR
and PP-112/GR are to be packaged as described
below.

(1) Technical manuals. Package each tech-
nical manual by inclosing it within a
close-fitting bag made of waterproof bar-
rier material. Seal the seams with
water-resistant, pressure-sensitive tape.

(2) Tubes. Package the tubes, iucluding
spares, individually by wrapping within
cellulose wadding or flexible single-face
corrugated paper. Secure wrapping
with gummed paper tape.

(8) Aceessories and spare parts. Pacleage
accessories and spare parts individually
by wrapping within cellulose wadding or
flexible-single face corrugated paper.
Secure wrapping with gummed paper
tape.

(4) Consolidated package. Consolidate the

packaged tubes, accessories and spave
parts ((2) and (3) above) within a wrap
of single-face corrugated paper. Secure
all folds and seams with water-resistant,
pressure-sensitive tape.

(5) Power supplies. Cushion each power
supply on all surfaces with pads made of
single-face corrugated paper. These
should be made to absorb the shocks nor-
mally encountered in handling and
transit. Inclose each cushioned power
supply within a wrap of single-face cor-
rugated paper, making a snug, conform-
ing wrap. Seal all folds and seams with
water-resistant, pressure-sentitive tape.

¢. Packing. Place one packaged power supply
and one consolidated package of tubes, accessories,
and spare parts together in a wooden box. Fabri-
cate the box to fit the contents snugly and line it
with a waterproof case liner. TFill voids in the
box with pads of flexible, corrugated paper. Use
metal strapping around boxes intended for inter-
theater shipment.

48. Demolition of Materiel to Prevent Enemy
Use

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

a. Smash. Smash capacitors. transformers, re-
sistors, sockets, terminal boards, plugs, vibrators,
and relays, use sledges, axes, handaxes, pickaxes,
lunniers, crowbars, or other heavy tools.

b, Cut. Cut wiring; use axes, handaxes or
machetes.
c. Burn. Burn technical literature, vesistors,

capacitors, transformers, and vibrators; use gaso-
line, kerosene, oil, flame throwers, ov incendiary
grenades. -

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

¢. leplode. 1f explosives are necessary, use
firearms, grenades, or TN'T.

. Dixpose. Bury or scatter the destroyed parts
in slit trenches, fox holes, or other holes; or throw
them into streais.

g. Destroy. Destroy everything.
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RESISTOR COLOR CODE MARKING
(MIL-STD RESISTORS)

AXIAL~-LEAD RESISTORS RADIAL-LEAD RESISTORS

{INSULATED) (UNINSULATED)
(END) (BODY)
ABGCOD
TOLERANGE
=! - ¢ (END)
— —— —3 ——
LTOLERANCE SECOND
SIGNIFICANT
MULTIPLIER = FIGURE
L SECOND SIGNIFICANT FIGURE MULTIPLIER
(DOT OR BAND) FIRST
FIRST SIGNIFICANT FIGURE SIGNIFICANT
FIGURE
RC~COMPOSITION RZ-COMPOSITION
(END) (BODY)
A BCO TOLERANGE \
= T \ (END)
—/—/ T —] — g
—— 1 ‘
LTOLERANCE " SECOND
| swniFicanT
—— MULTIPLIER FIGURE
SECOND SIGNIFICANT MULTIPLIER
FIGURE (DOT OR BAND) FIRST
SIGNIFICANT
FIRST SIGNIFICANT FIGURE FIGURE
(DOUBLE WIDTH SIGNIFIES
FIXED WIRE-WOUND
RESISTORS)
RU-WIRE-WOUND RZ-COMPOSITION

RESISTOR COLOR CODE

BAND A OR BODY* BAND B OR END ¥ BAND C OR DOT OR BAND¥® BAND D OR END*
FIRST SECOND RESISTANCE
COLOR SIGNIFICANT COLOR SIGNIFICANT COLOR MULTIPLIER GCOLOR TOLERANGE
F1GURE FIGURE (PERCENT)
BLACK o BLACK 0 BLACK | BODY + 20
BROWN ! BROWN § BROWN 10 SILVER +0
RED 2 RED 2 RED 100 GOLD ts
ORANGE 3 ORANGE 3 ORANGE 1,000
YELLOW 4 YELLOW 4 YELLOW 10,000
GREEN 5 GREEN 5 GREEN 100,000
BLUE 6 BLUE 6 BLUE 1,000,000
\ PURPLE 7 PURPLE 7
(VIOLET) (VIOLET)
GRAY 8 GRAY 8 GOLD 0.1
WHITE 9 WHITE 9 SILVER 0.01

* FOR WIRE~-WOUND-TYPE RESISTORS, BAND A SHALL BE DOUBLE-WIDTH.
WHEN BODY COLOR IS THE SAME AS THE DOT (OR BAND) OR END COLOR,
THE COLORS ARE DIFFERENTIATED BY SHADE, GLOSS, OR OTHER MEANS.

EXAMPLES (BAND MARKING): EXAMPLES (BODY MARKING):
1O OHMS *20 PERCENT: BROWN BAND A, BLACK BAND B; 10 OHMS T 20 PERCENT: BROWN BODY; BLACK END; BLACK DOT
BLACK BAND C; NO BAND D, OR BAND; BODY COLOR ON TOLERANCE END.
4.7 OHMS 5 PERCENT: YELLOW BAND A, PURPLE BAND 8; 3,000 OHMS +10 PERCENT: ORANGE BODY, BLACK END; RED DOT
GOLD BAND C; GOLD BANDD. OR BAND, SILVER END. STD-RI

Figure 18. Resistor color codes.
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CAPACITOR COLOR CODE MARKING
(MIL-STD CAPACITORS)

TYPE INDICATOR ¥
FIRST SIGNIFICANT FIGURE

SECOND SIGNIFICANT FIGURE
__~INDICATOR
” (READING DIRECTION)
—/—

DECIMAL MULTIPLIER %%

—— TOLERANCGE
L CHARACTERISTIC

| s—

% gLACK DOT: MICA DIELECTRIC
SILVER DOT: PAPER DIELECTRIC
¥ NDICATES NUMBER OF ZEROS ON PAPER TYPE.

MICA (CM) AND PAPER (CN)

MiL BUTTON-MICA
IDENTIFIER (BLACK)

FIRST SIGNIFICANT FIGURE
SECOND SIGNIFICANT FIGURE
DECIMAL MULTIPLIER

CHARACTERISTIC CAPACITANCE TOLERANCE

BUTTON-MICA (CB)

SECOND SIGNIFICANT FIGURE
FIRST SIGNIFICANT FIGURE
TEMPERATURE——l
COEFFICIENT

INNER -~ ——::‘BHE j
ELECTRODE TERMINAL

SECOND SIGNIFICANT FIGURE
FIRST SIGNIFICANT FIGURE

TEMPERATURE
COEFFICIENT

~-DECIMAL MULTIPLIER
CAPACITANCE TOLERANCE

==

DECIMAL MULTIPLIER
CAPACITANCE TOLERANCE

INNER-ELECTRODE
TERMINAL

NOTE: I] I]
SPOTS MAY BE USED INSTEAD OF BANDS; TEMPERATURE
COEFFICIENT MARKING IS LARGER.

CERAMIC-TEMPERATURE COMPENSATING (CC)

FIRST SIGNIFICANT FIGURE

CHARACTERISTIC

INNER-ELEGTRODE
TERMINAL ]

NOTES:

SECOND SIGNIFICANT FIGURE
DECIMAL MULTIPLIER
CAPACITANCE TOLERANCE

MIL IDENTIFIER
{BLACK DOT)

[

CHARACTERISTIC\,Y/FIRST SIGNIFICANT FIGURE
}rsscowo SIGNIFICANT FIGURE
A g".—-—DEClMAL MULTIPLIER

CAPACITANCE TOLERANCE

N4

MIL IDENTIFIER
(BLACK SPOT)

1. SPOTS MAY BE USED ON TUBULAR CAPACITORS;
CHARACTERISTIC SPOT IS LARGER AND MIL IDENTIFIER
}S ON SIDE DIAMETRICALLY OPPOSITE COLOR SPOTS.

2. MIL IDENTIFIER OF DISK TYPE (S ON REVERSE SIDE;
CHARACTERISTIC SPOT IS LARGER OR SPACE BETWEEN
CHARACTERISTIC AND TOLERANCE SPOTS IS THREE
TIMES SPACE BETWEEN ADJACENT SPOTS.

3. TOLERANCE: YELLOW, +100%,—-20% .

CERAMIC-GENERAL PURPOSE (CK)

CAPACITOR COLOR CODE

MULTIPLIER CHARACTERISTIC' TOLERANCE 2 TEMPERATURE ]
SIG COEFFICIENT
COLOR FlG NUMBER cC (UUEZUE/°C)
DECIMAL Of CM| CN|CB | CK CM CN cB OVERT 1OUUF o
ZEROS 10UUF |OR LESS
BLACK 0 | NONE A 20 20 20 20 2 ZERO
BROWN ) 10 I 8 | e |8 | W 1 -30
RED 2 100 2 c | ™ x 2 2 2 -80
ORANGE 3 1,000 3 o |y | oD 30 -150
YELLOW a 10,000 a E | P -220
GREEN 5 5 F | R 5 0.5 -330
BLUE 6 6 s —-470
PURPLE E —
VIOLET) 7 7 T w 750
GRAY 8 8 x 0.25 +30
WHITE 9 9 10 ] ~330(*500) >
GOLD 0.1 5 5 +100
SILVER 0.0l 10 10 10
i LETTERS ARE IN TYPE DESIGNATIONS GIVEN IN MIL-C SPECIFICATIONS.
2 IN PERCENT, EXCEPT IN UUF FOR GC-TYPE CAPACITORS OF 10 UUF OR LESS. STD-CI

3, INTENDED FOR USE IN CIRCUITS NOT REQUIRING COMPENSATION.
Figure 19.

Capacitor color codes.
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[AG 41241 (12 Nov 54) ]

3Y ORDER OF THE SECRETARLIES or €111 ARMY axo U ik Forer:

M. B, RIDGWAY,
(;4/“/1,'/77, United Ntates ruey.
Oprrerar.: Chicf of Staff
JOTIIN A, KLICIN,
-I/f/‘/.lll' (;(’Iir"/’([], ,,"/H‘fr’(/’ N/(I/’(«,\ . l/‘/l!/.
The \djutant General,

N. F. TWINING,
O FICIAL S Chier of Ntaff, United Ntutes i Force.
16, 12, TORO.

/’/)////u’]. [’/2,7‘1'6([ L\’f(/ft N

iy Fores,

Air Adgutant Genervol,

IVSRTRIBU TION ;
defive Yrmp:
Tee Sve, DA (1)
Tee Sve Bd (1)
AT (5)
AFE Ba  (inct
See) (1)

ca o Yest

Arvtny AN Comad 2y

ON Maj Comud (5)

ON Dase Cowd (D)

Log Comdd (5)
MDA (1)
Armies (5)
Corps (2)
Ting Div (2)
't & Cp (2)

Gen & Br Sve Seh (5)

Nig( Sch (23)
USMA (D)
ten Depots (2)

Sig(t Sec, Gen Depots (10)

SRicC Depots (20)

POE (2)

ON Sup Agencies 2y
NigC Fld Maint Shops 49

SigC Labh (5)
Mil Dist (1)

Unirs oreanized nnder fol-

fowing TOIS s

0266, 1lg & Ilg Dot
Cml Smoke Genyr Bu

(2)
A-267A, Cml
Genr Co (2)

Sumolke

5-15. Fugr Cimbl Bu Dy
)

(2)

I-16. T & N Co lngr

Ciabt Bu Div

J-139A, Kner

]

Pontanm

Dridee Co (2)

5-167A. Fingr Topo o
Corps (2)

52150 Armd Bogr Bn
(2}

5-216, I & S Co, Arwd
ngr Bn (2)
3-217. Armd Iingr Co,
Armd ngr Bn (2)
T-218. Bridege Co, Armd
Engr Bu (2)

3-225A, Abn ngr Bn
(2)

5-2206A, I & 8§ Co, Abn
Tngr Bn (2)

S-310A. Engr Cons Bn
(2)

J=HSAL ngy Base Sur-
vey Co (2)

5-3200. Fugr Shore Bn
(2)

55260, 1L & S Co, Kngr
Shore Bn (2)

G-100A., Div Arty, Inf
Div (2)

G-10tN. g & I1g Rtry-
Avir-Inf Div (2)

G-115A. I°A B (Tomm
How, PPack) (2)

6-116A. [1 & S Btry. FA
Bn (TH5mm How,
1hack) (2)

6-127.0. 190 Bn (103unn
How, Towed) (2)

6-126. Hq & Ilg By,
A B (1050 How,
Towed) (2)

G127, 170 ey (1051t
Tlow, Towed) (2)

6-129. Sve Boy, FA Bo
c103mm How, Towed
12y

t-125. 1A Bo (155mmn
Iow. Towed) 29

Go1sG, g & 1lg Brry.
A B (155mm How,
Towed) (2)

G137 1A Ry c155mm
How, Towed) (2)
G139, Sve Btry, YA Bn
(155mm How, Towed)

(2)

G-200N. Div Avty, Abn
Div (2)

6201\, [T & Ily Brry.
Div Arty. Abn Div 2y

6-225A. Abu A Dn
(105 How, Towed)
(2)

6-226.\. Hq & IIg Bilry,
Abn A Bo (105mm
How, Towed) (2)

6-2204A, Sve Btry. [FA
B (15omne - IHow.
Towed) (2)

6-223A. Abn A Bn
(135mm How, Towed)
(2)

6-236A. g & Hg Briry.
Abn FA B (155mm
Tlovw. Towed) (2)

G-207.A0 Abn TN Btry
Cia5mm How, Towed)
(2)

G o300, DivoAviy, Armd
Div 12)

51




DisTrRIBUTION—Continued

52

Active Army—Continued

6-301A, Hq & Hq Bfry,
Div Arty, Armd Div
(2)

6-315, FA Bn (105mm
How, SP Armd) (2)
3316, Fq & Hgq Btry,
Armd FA Bn (105mm
How, SP, Div) (2)
6-317, A Biry (105mm
How, SP Armd) (2)
6-319, Sve Btry, Armd

A Bn (2)

6-325, FA Bn (1556mm
How, SP Armd) (2)
6-326, Hq & Hq Btry,
FA Bn (155mm How,

SP Armd) (2)
6-327, I"A Btry (155mm
How, SP Armd) (2)
6401, Hq & Hgq Biry,
FA Gp (2)

6—415A, FTA DBn (Hv
Towed 155mm How,
8'7) (2)

6—416A, Hq & Hq Btry,
IFA Bn (Hv Towed or
SP) (2)

6-417A, I'A Btry (8 inch
or 155mm Gun) (2)

6—419A, Svc Btry, FA
Bn (155mm or 8 inch
Gun) (2)

6-435A, FA Bn Hv SP
(155mm, 8 inch How)
(2)

6—437A, FA Btry (155-
mm Gun SP) (2)

6—447A, I'A Btry (8 inch
How SP) (2)

6-501A, Hq & Hgq Btry,
Cor Arty or Abn Cor
Arty (2)

6-515A, FA Bn (Very
Hv Towed 240mm
How) (2)

6-517TA, FA Btry (240-
mmn How) (2)

6-535A, FA Bn (280mm
Gun) (2)

6-536A, II & S Btry, FA
Bn (280mm Gun) (2)

6-037TA, FA Btry (280-
mm Gun) (2)

6-538A, FA Rkt Biry
(762mm) (2)

6-545A, A Mst Bn, Cpl
(2)

6-546A, Hq & Hq Btry,
IFA Msl Bn, Cpl (2)

6-547A, FA Msl Btry,
Cpl (2)

6-549A, Sve Btry, FA
Msl Bn, Cpl (2)

6-558A, FA Slt Btry (2)

6-575, FA Obsr Bn (2)

6-576, 1Iq & Hq Btry,
I'A Obsr Bn (2)

6-577, A Obsr Btry (2)

6-615, FA Bn (4.5 inch
Rkt, Towed) (2)

6-616, q & Hq Biry,
FA Bn (4.5 inch Rkt
Towed) (2)

6-617, I'A Btry (4.5
inch Rkt, Towed) (2)

74, Inf Div (2)

7-2, Hq Co, Inf Div (2)

7-11, Inf Regt (2)

7-12, Hq & Hq Co, Inf
Regt (2)

7-13, Sve Co, Inf Regt
(2)

7-14, Inf Hv Mort Co
(2)

7-15, Inf Bn (2)

7-16, Hgq & Hq Co, Inf
Bn (2)

7-25, Armd Inf Bn (2)

7-26, H & S Co, Armd
Inf Bn (2)

727, R Co, Armd Inf
Bn (2)

7-31A, Abn Inf Regt (2)

T-32A, Hq & Hq Co, Abn
Intf Regt (2)

7-35A, Abn Inf Bn (2)

7-364A, Hq & Hq Co, Abn
Inf Bn (2)

7-37A, Abn Inf R Co (2)

7-95A, Inf Bn, Sep (2)

7-96A, H & S Co, Inf Bn,

Sep (2)

&7, Med Co, Inf Regt
(2)

8-37A, Med Co, Abn Inf
Regt (2)

8-75, Armd Med Bn (2)

8-76, Hq & Hq Co, Armd
Med Bn (2)

877, Co, Armd Med Bn
(2)

9-45A, Ord Sp Wpn Spt
or Depot Bn (2)

949, Ord Sp Wpn Dir
Spt Co (2)

9-65, Armd Ord Bn (2)

966, Hg & Hq Co, Armd
Ord Bn (2)

9-67, Co, Armd Ovd Bn
(2)

1045, Armd QM Bn,
Armd Div (2)

1046, Hq & IIq Det,
Armd QM Bn (2)

1047, QM Sup Co, Armd
QM Bn (2)

10-48, QM Fld Sve Co,
Armd QM Bn (2)

11-7, Sig Co Inf Div (2)

11-57, Armd Sig Co (2)

11-1174A, Sig Spt Co (2)

11-127, Sig Rep Co (2)

11-128A, Sig Depot Co
(2)

11-500A (AA-AE), Sig
Sve Org (2)

11-537A, Sig Co, Amph
Spt Brig (2)

11-557A, Abn Sig Co (2)

11-587A, Sig Base Maint
Co (2)

11-592A, Hq & Hq Co,
Sig Base Depot (2)

11-597A, Sig Base Depot
Co (2)

17A, Armd Div (2)

17-1, Hq Armd Div (2)

17-2, Hq Co, Armd Div
(2)

17-17, Tk Co, 76mmn
Gun, Sep, SP (2)

17-22A, Hq & Hq Co, CC
(2)

17-25A, Tk Bn, 90mm
Gun (2)

17-26A, H & S Co, Tk
Bn, 90mm Gun (2)

17-27A, Tk Co, 90mm
Gun (2)

17-32A, Hq & Hq Co,
Armd Gp (2)

17-35, Tk Bn, 120-90-
mm Gun (2)
17-36, H & S Co, Tk Bn,
120-90mm Gun (2)
17-37, Tk Co, 120-90mm
Gun (2)

17-45, Recon Bn, Armd
Div (2)

1746, H & S Co, Recon
Bn, Armd Div (2)

17-51, Armd Cav Regt
(2)

17-52A, Hq & g Co,
Armd Cav Regt (2)

17-53A, Sve Co, Armd
Cav Regt (2)



DistripuTiON—Continued
Active Army—Continued

17-55, Armd Cav Recon
Bn (2)

17-56A, Hq & Hq Co,
Armd Cav Recon Bn
(2)
17-57, Recon Co (2)
17-62A, Hq & Hg Co,
Armd Div, Tn (2)
17-115A, Amph Tk Bn
(2)

17-116A, H & S Co,
Amph Tk Bn (2)

17-117A, Amph Tk Co
(2)

17-125A, Amph Trac Bn
(2)

17-126A, H & S Co,
Amph Trac Bo (2)

17-127A, Amph Trac Co
(2)

19-27, MP Co, Div (2)

19-35A, MP Bn, A (2)

19-37, MP Co, Corps or
Abn Corps, A (2)

19-55A, MP Bn (2)

19-56A, Hq & Hq Co, MP
Bn (2)

19-57A, MP Co (Sep) or
MP Co, MP Bn (2)

19-77A, MP Scty Co (2)

19-97A, MP Co, Abn Div
(2)

20-300A, Amph Spt Brig
(2)

20-511, Amph Spt Regt
(2)

20512, H & S Co, Amph
Spt Regt (2)

33-77, Loudspeaker &
Leaflet Co (2)

44 154, AAA Gun Bn
90mm (2)

44-16A, Hq & Hq Btry
AAA Bn, 90mm Gun
(2)

44-35A, AAA Bn Lt, 75-
mm Mbl (2)

44-36A, Hq & Hq Btry,
AAA Bn Lt, 75mm,
Mbl (2)

44 37A, AAA Btry Lt,
75mm, Mbl (2)

44-75, AAA Auto Wpn
Bn, Sp (2)

44-76, Hq & Hq Btry,
AAA AW Bn, Sp (2)
44-77, AAA Auto Wpn

Btry, Sp (2)

NG: Same as Active Army except allowance is one copy for each unit.

USAR: None.

Unless otherwise noted, distribution applies to ConUS and overseas.
For explanation of abbreviations used, see SR 320-50-1.

44-115A, AAA Gun Bn,
120mm (2)

44 275A, Abn AA DBn
(2)

44-276A, Hq & Hq Btry,
Abn AA Bn (2)

44-277A, AW Btry, Abn
AA Bn (2)

51-2, Hq Co, A (2)
55-9A, T Harcft Co,
Amph Spt Brig (2)
55-16A, LIg & Hgq Co, T
Trk Bn (A-Comz)

(2)

55-37, T Amph Trk Co
(A or Comz) (2)

55-56, Hq & Hq Det,
Hceptr Bn, A (2)

5557, T Lt Heptr Co
(2)

55-515A, T Boat Bn (2)

55-516A, Hq & Hq Co,
T Boat Bn (2)

55-6550A, T Boat Maint
Bn (2)

55-556A, H & 8§ Co. T
Boat Maint Bn (2)

57, Abn Div (2)

57-2A, Hgq Co, Abn Div
(2)
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