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CHAPTER 1
----- INTRODUCTION

Section I.

1. Scope

@ 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 mdlntemmce, 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 1.

3. Purpose and Use

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

b. The units are designed specifieally to pro-
vide operating power for any one of Receiver-
Transmitters RT-66/GRC, RT-67/ GRC, and
RT-88/GRC (TM 11-289). Means are provided
tor supplying power for the receiver only, or for
both the receiver and the transmitter. In ad-
cition, provisions are made to allow either high-
or low-power operation of the transmitter section
of the receiver-transmitters.

¢. When used to supply power for receiving
only, the power supplies can be operated continu-
ously. When used alternately for transmitting
and receiving, the power supplies should not be
used for more than 5 minutes of continuous op-
eration. TIf the power supplies are used to fur-
nish transmitter power continuously for 5 min-
utes, an interval of at least 15 minutes should be
allowed before transmitting agamm. During

GENERAL

a. DD Form 6, Report of Damaged or Tm-
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).

6. DA Form 468, Unsatisfactory Equipment Re-
port, will be filled ot and forwarded to the Office
of the Chief Signal Officer as preseribed in SR
T00-45-5.

o. DI Form 535, Unsatisfactory Repert, will be
filled ont and forwarded as prescribed in SR
T00-45-5 and TO 00-35D—54.

d. DA Form 11239, Second and Third Echelon
Maintenance Check List for Signal Corps Equip-
ment (Radio Communication, Direction Finding,
Ctarrier, Radar) will be pr epfned in accordance
with instructions on the back of the form (fig. 7).

. 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 continm-
ous for 5 minutes.

4. System Applicotion
(fig. 2)

a. Power Supply PP-109/GR or PP-112/GR
is used in conjunection with Receiver-Transmitter
RT-66/GRC, RT-67/GRC, or RT-68/GRC in
any storage battery installation. Tigure 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 switeh controls the appli-
cation of battery power to the power supply.
When this switch is on RECEIVE or TRANS &
RECEIVE, plate and filament voltages for the
receiver are available 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 supply voltage is used to energize control




relays in the receiver-transmitter when an externai
control is closed.

d. Plate and filament voltages for the trans-
mitter are controlled by the OPERATE 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
PP-F09/GR OR PP-112 /6R

TRAKSRITTER
PLATE, FILAMENT,

RT-66/GRC, RT-67/6RC, OR RT-68/6RC

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. Power Supply PP-112/GR or PP-108/GR, system applicaiion.

5. Technical Characteristics

Rated input voltage:
Power Supply PP-112/GR

Rated inpub current:

Power Supply PP-112/GRo e e
Power Supply PP-109/GR .. ieaeeaooos

Power for filament and control circuits:

Power Supply PP-109/GR e

25.2 volts de.
12.6 volts de.

________________________________________ 7.0 amperes,
_________________________________________ 11.5 amperes.

FHigh power Low power
Receiver Alaments. .o oo ovemammean 6.3 volts de {593 ma) .« e o= 6.3 volgs de {505 ma),
Transmitter filaments___ .. oo 6.3 volts de (1.415 amperes) . _. .. ... 6.3 volts de (1.145 amperes).
Relay control eirewits_ .. . ... __ 5.6 volts de (431 ma) . o oo 5.6 volts de (431 ma).
Power for plate, screen, and bias cireuits:
Transmit Receive
HIGH LOwW HIGH LOW
450 volts de (75 ma) .- __.. 200 volts de (33.5 ma). O volb. i 0 voit
250 volts de (11.5ma) ...~ 105 volts de (4.8 ma). G volte o e 0 volt
150 volts do (7.5 ma). - _._._. a0 volis de (22.5 maj. G Vvolt o e 0 volt.
100 volts de (19 ma)_..__.__.. 90 volts de (17 ma). 105 volts de (20 ma) ... ... 105 volts de (20 ma).
85 volts de {(70.7 ma) . . _______. a0 volts de {75 maj. 25 voits de (505 ma). . —___... 85 volts de (50.5 ma).
—27 volts de (2ma)... ... 0 volt. (1R 00 & PR 0 volt,
Adaptability to service conditions:
Altitude oo 10,600 feet, maximum,
Shocks and vibration. ...~ Will stand shocks, strains, and vibration in ¥ chicle operating over rugged terrain,
Westher and climate._.._....... Immersionproofed and fungiproofed.

Normal operating temperature.. From —40° C. (—40° F.) to +55° C. (-+1306° F.).
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6. Description

a. Genegral. Power Supply PP-112/GR (fig.
1) is a vibrator type power supply. It consists of
a panel-and-chassis assembly incloged in an im-
mersionproof metal case. The panel-and-chassis
assembly is fastened to the case by $ix Dzus fas-
teners which are accessible from the front. The
overall dimensions of the unit are 914 inches
(height), by 714 inches (width), by 1274 inches
(length). The total weight of the unit (with
case) is approximately 35 pounds. The exterior
of the unit is finished with an olive-drab wrinkle
paint. The information in this paragraph applies
equally to Power Supplies PP-112/GR and
PP-108/GR, except where mechanical and elee-
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
gluminum 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
ig completely die-cast. Runners on the bottom
of the case permit it to be installed and locked on
the mounting base of the eguipment with which
the power supply is to be used.

e. Front Panel. The front panel is an alumi-
num easting 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 Assembdly (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 PPP-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) Front chassis assembly. The dfront
chassis assembly consists of a chassis and

(2)

an outer bracket (fig, 10). On the chassis
are mounted the large electrolytic capaei-
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 compe-
nents and mounts the radio-frequency
(rf) filter assembly (fig. 13).

Rear chassis gssembly, The rear chassis
assembly consists of a chassis and back
plate (fig. 10). The chassis mounts the
heat-producing parts of the power sapply,
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 back
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 baflles to re-
flect heat toward the cuter case and aid
heat dissipation toward the back plate
and the power supply cage.

(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 secrews. 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, capacitors,
and the wiring. The vertical bracket
mounts the power transformers and asso-
ciated buifer capacitors.




(4) Back plate. The back plate is a heavy
aluminum plate which dissipates the heat
conducted to it by the rear chassis ({2)
above) and also heips hold the rear and
bottomn chassis together to form o vigid
assembly (fig. 10}).

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

e. Disassembly. The front panel and the bot-
tom chassis {¢ and d above) can be separated from
the front chassis assembiy. Tlexible cables estab-
lish electrical connections between them (fig. 13).
This arrangement permits detailed tests to be made
on the power supply while all of its circuits are in
operating condition.

7. Front Panel Controls, Fuses, and Con-
nectors
{fig. 3)

The following chart lsts the controls, fuses, and
connectors on the front pavel 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
similar,

Control Tunction

OPERATE switeh 81.! In OFF position, de-energines all
power supply eircuits by open-
ing the battery circuit.

In RECEIVE position, eloses
the battery circuit and ener-
gizes the receiver power sup-
ply and recelver-transmitter
relay supply cireuit,

In the TRANS & RECEIVE
position,  accomplishes  the
same funetions as in RE-
CEIVE position and also
makes power available for the
transmitter power supply eir-
cuits, Completion of the
transmitter power supply eir-
cuit depends on the operation
of external eontrol circuits.

TRANS POWER | Provides for high- or low-power
switch 82, operation of the transmitter

in the HIGH and LOW pogi-

tions, respectively.

Control ‘ Funetion

TFuses F'1, F2, F3, and | Protect battery cireuits from

Py short circuits or other over-
loads.
Spare fuse holder_ _ _ .. 1 Stores spare fuses,
POWER OUT connee- | Makes power supply output
tor J2. | voliages available for cable
i connection to the receiver-
fransmitter,
POWER IN connector | Provides for the storage battery
JIL input connection.
Dzus fasteners.._.____| Bix Dzus fasteners atiach the

panel and chassis assembly to
the case, Two small Dzus
fasteners close the spare fuse
holder.

8. Additional Eguipment 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 resistors
(fig. 15) constitute a suitable load.

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

9. Running Spares

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

Power supply
Part . R
PP-109/GR|PP-112/GR

Fuse, cartridge, 8ig C stock No.

322603.19, 3 amperes oo 1
Fuse, ecartridge {(Sig C stock No. :

372605.7), 5 amperes____......... 2 3
Fuse, cartridge, Sig C stoek No. | .

3726101, 10 amperes..._ ... ___. b2 PR

Relay, thermal (K1, K2y ... .. _
Resistor, thermal (R24, R25, R3I1,
R37, R38, R40) s 2 3
Tube type OA2, electron. . ... 2 2
Tube type OB2, electron_ .. ... 2 2
Tube type 1007, electron . .. oo ouo-- 1 1
Vibrator, 6-volt (F1, E2, E3), 8ig C
stock No. 3HE6G0~16. - .o _____.___L 3.
Vibrator, 24-voit (1, E2, E3), Big C
stock No, 8HE6U0-Y6_ _ ... _______i . ... 3

Note. This lst is for general information only. 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
affect 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 51
(fig. 13).

(2) In some of the later models, a connection
from resistor R30 is made to terminal 7

TM5036-7
front 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 OPERATE switch of the power
supply is at the RECEIVE position.
With models having the connection to
terminal 7 (figs. 22, 23, and 24}, the OP-
ERATE switch must be at the TRANS &
RECEIVE position for transmission to
be possible,




(3)

(£)

(5)

(6)

(M)

_put of the transformer {T1).

In some of the later models, capacitor C3
is connected to the 1.2 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 cages are
completely die-cast.

Late models of Power Supply PP-
112/GR (manufactured on Orders No.
2895-Phila~52, 2898-Phila-52, 2028-
Phila-52, 4296-Phila-53, and 4333-
Phila-53), use a different method of recti-
fication for the —27-volt bias supply.
Vibrator Fi is connected for nonsyh-
chronous operation and a full-wave se-
lenium rectifier (CR1) rectifies the out-
Rectifier
CR1 iz located under transformer T1
{fg. 13).

Models of Power Supply PP-108/GR on
Order No. 21484-Phila~-50, with serial
numbers above 15370, have a different ar-
rangement of the large resistors mounted
on the rear chassis assembly (fig. 16).
In some of the Iater units the rear of the

(8)

(9)

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

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

Some models nse series-drive vibrators
instead of shunt-drive. The two typesof
vibrators are interchangeable (par. 19},

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

(1)

(2)

(8)

(4)

MWO SIG 11-5036-1, Modification of
Power Supplies PP-109/GR and PP-
112/GR to Improve and Prolong Life,
MWO 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.

MWQ SIG 11-5036-3, Modification of
Power Supplies PP-108/GR and PP-
112/GR te 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 Eliminate Possibility of Key-
ing Receiver-Transmitter Inadvertently
and to Provide Additional Transforizer
Support.
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CHAPTER 2
THEORY

11. Block Diagram
(figs. 4 and b)

7. 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 eireuits in Receiver-Transmitter RT-
66/GRC, RT-67/GRC, or RT-68/GRC. The lv
circuits are used to supply the receiver and irans-
mitter filament and relay potetentials.

b. The 85-volt circuit (183 and T3) is energized
when the OPERATE switch is in the RECEIVE
or the TRANS & RECEIVE position. The 150-
volt circuit (182 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 (El and T1),
the OPERATE switch must be in the TRANS &
RECEIVE pesition, relay O 1 must be energized,
and TRANS POWER switeh S2 must be in the
HIGH position.

¢. TRANS POWER switeh 32, in addition to
breaking or making the battery circuit to the
transmitter hv supply (b above}, connects the
vibrator output cirenits for HIGH or LOW power
operation of the receiver-transmitter.

d. The v circuits inelude the receiver filament
supply cireuit with output at terminal 1. of J2,
the transmitter lament supply circuit with out-
put at terminal N of J2, and the control relay
supply cirenit with output at terminal A of J2.
The transmitter filament circenit is completed only
when relay O I is energized.

e. Each of the hv and lv circuits is equipped
with rf noise suppression filters in both the input
and output leads. Similarly, ac ripple filters are
included in the output Jead of each cirenit.

325838°—55 2

12. Battery Inpui Circuit
(fig. 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 fransmitter cirenits operated from
this power supply (pars. 138 through 18}.

13. Receiver Filament Supply Circuif
(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 81, fuse
1, choke T4, rvesistor R39, ballast tubes R40 and
R31L, contacts 7 and 5 of X2, and choke 118,

a. Battery input filter L4 and C5 prevents high-
frequency {hf) interference from reaching the bat-
tery eircuit.

b. Ballast tubes R40 and R31 are essentially
variable resistors, the resistances of which vary
aceording 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 circnit 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. Tor example, if tube filaments in the re-
ceiver open, the contacts of the relay open and
insert R32 in series with the filament supply cir-
cuit and in series with the heater element of K2.
The value of this resistor is sufficiently high to
drop the output voltage to a value that will not
damage the tube filaments {(and render the receiver
completely inoperative). Resistors R33, R34, and
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R35 drop the heater element voltage to a value that
will permit K2 to open its contacts under overload
conditions,

d. Capacitor C30 removes low-frequency (1f)
ac ripple from the direct-current (de} voliage.

e. The filter circuit, consisting of choke 1,16 and
capacitor C31, filters hf ac voltages from the de
output.

14. Transmitter Filament Supply Circuit
(fig. 20)

The transmitter filament supply cirenit aiso ex-
tends through section D of switch 81, through fuse
Fi,and choke I4. This cireuit 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 X1, The
6.3-volt output is applied through filter choke 1,14
to terminal N of J2. :

a. The series-paralle]l arrangement of ballast
tubes R37 and RB8 and R25 and R24 allows for
the relstively large amount of transmitter filament
current supplied by the circuit. Resistors R26,
R27, and R28, associated with thermal relay X1,
have functions comparable to those of resistors
R32, R33, R34, and R35, assoclated with thermal
relay K2 (par. 13¢).

b. Capacitor (P27 is an I ac ripple filter.

¢. Choke I.14 in combination with capacitor C28
is an hif 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 1 of 81, fuse F1, choke T4, con-
tinues through voltage-dropping resistor R30 and
choke 1,15 to terminal A of J2. 115 and C29 form
an hf noise filter,

b. In revised models (figs. 22, 28, and 24), the
relay supply circuit (6 volts) extends through sec-
tion B of 51, fuse F3, choke 1.6, and continues
through voltage-dropping resistor R80 and choke
L15 to terminal A of J2, Unlike the circuit for
the earlier models, this connection does not apply
power to the receive-transmit relays of the re-
ceiver-transmitter except when SI is at TRANS
& RECEIVL.

12

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 51
{when in either RECEIVE or TRANS & RE-
CEIVE position), through fuse F2 and bat-
tery filter L5 and C6, to the input of the vibrator
circuit proper. The vibrator circuit includes
vibrator 3 and transformer T3. In g through
below, the explanation is based on the assumption
that a shunt-drive vibrator is in vibrator socket
X10. The operation of the circuit with a series-
drive vibrator is described in paragraph 19.

a. Conwversion to Ac. Electrons fiow from the
ground terminal of the battery to pin 7 of X10,
through the vibrator coil to pin 1 of X106, through
half of the primary winding (1-2) of transformer
T3, resistor R19, rf filter choke L5, fuse F2, the
contacts of switch S1, and to the positive terminal
of the battery. Current, through the driving coil,
develops a magnetic field which attracts the reed
until it closes contact 1. In this position of the
reed, the coll is taken out of the battery cireuit 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 nentral 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 T3, The reed is returned
again by spring action toward the nentral 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 ceil is in-
terrupted by periodic short-cireuniting 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 T3 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 respeet to chassis
ground. '

¢. BE Filtering. Bufler capacitor C23 reduces
sparking at the vibrator contacts caunsed by hv
transients, and it also improves the wave shape.
This prevents damage to the contacts. Capacitors
019 through €22 bypass ri noise voltages to
ground.

d. Output Cirousts. The de 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 filter consisting of 112 and C25
eliminates 1f ac ripple from the de output voltage.
At the output of the ripple filter the cirenit
branches off. One branch extends through ripple
filter R17 and CIT to terminal M of connector J2.
This branch supplies 105 volts to the receiver final
audio stage in the receiver-transmitter. Another
branch extends through resistors R21, R22, and
R23, and through rf filter choke L.13 to terminal
B of connector J2. The filter section composed
of 1,13 and C26 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 normaily open contacts (4 and 5) of
relay O 1 short out R21 when the relay is
energized to turn on the transmitter
power supply circuit.

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

(3) A connection from terminal B of J2
through section B of switch S2A substi-
tutes the output of the 85-volt vibrator
cirenit for the output of the 150-volt vi-
brator circuit (E2 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 the 85-volt supply
under the additional lead condition; re-
sistor R22 is short-circuited when 32 is
in the LOW position.

i7. 150-Volt Supply Circuit
{figs. 20 and 22)

¢. The 150-volt supply circuit extends from the
input terminals of POWER IN connector J1
through section B of switch S1 (in the TRANS &
RECEIVE position), to fuse ¥3 and rf choke L6
to vibrator-transformer circuit 12 and T2,

. The operation of this circuit is similar to that
described for the 85-volt supply cireuit (par. 16).
In the 150-velt 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 E2 functions in the
game manner as deseribed for K3 (par. 18), and an
output voltage is developed ncross 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-
gients. Cabacitor C12 suppresses rf noise voltages,

¢. The rectified output voltage at terminal 5 of
T2 is routed through the If ac ripple filter (L9,
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 of 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 824 is broken, V3 is removed from the 150-volt
circuit, 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 1s normally connected to this terminal. With
V2 no longer in the circuit, it is possible for the
outpat voltage to rise above 150 volts. The LOW
position of S2 (section B) also connects the 85-
volt supply to terminal C of J2, in place of the
output of the 150-volt supply circuit, E2 and T2.

e. A connection from terminal 5 of T2 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). '

i3
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7. In the later models, the 6-volt relay supply
cireit is supplied from the input (pin 4 of E2)
of the 150-volt supply circuit {par. 15).

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

. De voltage from the storage battery is routed
through section A of gwitch S1 (in the TRANS &
RECEIVE position), over contacts of S213 (when
in the TIIGH position), through fuse ¥4 and ri
noise filter L7 and C8 to the vibrator-transformer
cireunit (E1 and T1). The battery circuit is com-
pleted to the center tap (terminal 2) of T1 throngh
contacts 9 and 10 of relay O 1 when the relay is
energized.

b. The process of converting the de voltage to
an ac voltage across the secondary windings of
transformer T1 ig the same as that described in
paragraph 16.  The ac voltage is developed across
the 800-volt secondary winding (4-5-6) of T1 and
across the 27-volt winding (7-8-9) of TL

e. On earler models, the voltage appearing
across winding 7-8-9 is rectified by contacts 2
and 5 vibrators B1 in a manner similar to that
deseribed 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) 1is therefore
always negative with respect to chassis ground.
The output is taken ofl at terminal 8 of that wind-
ing, routed through ripple filter R6 and C3 and
»# filter L2 and C#, and applied as a negative bias
potential to terminal B of J2. On later models
(fgs. 22 and 24), C3 is connected to the T2 side of
R6 rather than the T'l side.

4. On later models (par. 10a(5), the method of
obtaining the —27-volt bias voltage is shightly
diffevent. Figure 24 illustrates the circuit for
these models. Contacts 2 and b of vibrator Bl
are connected in parallel with contacts 1 and 6,
respectively, and the vibrator operates nonsyn-
chronously. Paralleling the contacts in this man-
ner permits jonger contact life than in the earlier
model circuit. To produce a de output voitage
from the secondary, a full-wave selenium rectifier,
CR1, is used. Taps T and 9 of T1 are connected
to the positive leads of CR1. The negative lead is
orounded 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 T'1 is rectified by a cirenit con-
sisting of two duo-diode tubes, V1 and V2, type
1007 gas-filled fuli-wave reetifiers. The hv wind-
ing of 'l is connected to one plate in V1 and to
one plate in V2. The remaining plates are bridged
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 voitages
add, and the output voltage hecomes 450 volts.
The filament supply for V1 and V2 is obtained
from winding 8-7 of transformer T3. The rect:-
fied output of Vi and V2 is taken from the fila-
ments and is filtered by the network consisting of
rf noise voltage filter L1, L8, and Cil, and ac
ripple filter 1.3, C9A, C913, C10A, and C10B. Re-
sistors R7, RS, RY, and R10 are bleeder resistors
which insure an equal division of voltages across
capacitors €9 and C10.

7. With switch 82 in the HIGII position and
relay O 1 energized, the 450-volt output voltage is
applied through section A of S2A to voltage di-
vider R12 and R11. A 430-volt potential is then
available at terminal P of J2. The voltage di-
vider provides a 250-volt potential at terminal F.
With switch S2 in the LOW position, the 450-volt
output circuit is disconnected from P of J2. The
input circnit ig broken by switch S2B. When
either of these conditions exists, the power circuit
is not energized and no output volfage exists.
However, since the flaments are energized from
secondary winding 7-8 of T3, which isin operation
whenever switch S1 is on {par. 16), the filaments
remain lighted as long as K3 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
90 through 24, The operation of Power Supply
PP-112/GR, using series-drive vibrators in the
85-, 150-, and 450-volt supply cireuits, 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 ecoil to periodically interrupt the battery
cireuit 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 &lter
choke 1.5, 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 Cireuwit. When a series-
drive vibrator iz used in this eircuit, the cireuif
similarly extends from pin 7 of X8, through the
series arrangement of the vibrator reed and the
additional driving confact, through the driving
coil connected to pin of X8, through £ilter choke
L6 and fuse F'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.

¢, b50-Volt Supply Cireuit. The circuit ar-
rangement for the 450-volt supply circuit, when
a series-drive vibrator is used, is the same as de-
scribed in ¢ and & above, except that the cireuit to
terminal B of J1 extends through choke coil L7,
fuse T4, contacts of switech S2B in the HIGI pos:-
tion, and contacts of switch S1 in the TRANS &
RECEIVE position. Only the load cireuit of the
vibrator is completed through contacts of relay
OL

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
nse with a 12-volt storage battery. Because 6-valt
vibrators are used, however, voltage-dropping re-
sistors R18, R20, R13, R14, R1, and R2 are used
to drop the driving voltage to § volts. Resistors
R20, R14, and R2 are effective when shunt-drive
vibrators are used in the 83-, 150-, and 450-volt
supply circuits. Resistors R18, R13, and R1 are
in the cirenit when series-drive vibrators are used
in the corresponding supply circuits.

5. 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-108/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 io 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 L of J2 through section D of Si, fuse F'l,
choke 1.4, ballast tube R31, contacts 7 and 5 of K2,
and choke .10,

(1) The battery input filter, L4 and C5, pre-
vents hf interference from reaching the
battery cireuit.

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

(8) The function of thermal relay K2 is de-
scribed in paragraph 13¢. Note that
voltage-dropping resistors R33, R34, and
R35 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 1s
necessary because of the tendency of the
relay to open and close too readily when
operated from the lower voltage supply.

e. The trangmitter filament supply cireuit ex-
tends through section D of switch 81, through
fuse T'1, and through choke 14, 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 L14 to terminal N
of J2.

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

(2) Choke Li14 in combination with capa-
citor C28 is an hf noise filter.

(3) The parallel arrangement of ballast tubes
R24 and 125 allows for the relatively
large amount of transmitter flament
current supplied by the circuit. Resist-
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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 circuit, 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, 21435-Phila~50, and 1759-Phila-51, the
relay supply circuit voltage is taken from terminal

1 of relay 0 1 (fig. 21). On later models, this
voltage ig taken from terminal 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 S1is at TRANS & RECELIVE.

¢. The filter cirenit in the —27-volt supply in
the later models has been rearranged. €3 is con-
nected to the output side of R6 rather than to the
input side (fig. 23).
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CHAPTER 3
PREVENTIVE MAINTENANCE

21. Definition of Preventive Maintenance

Preventive muintenance is work performed on
equipment (usually when the equipment is not in
nse) 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 repair
since its object is to prevent certain troubles from
ocourring.

22. General Preventive Maintenance Tech-
niques
a. Use No. 000 sandpaper to remove corrosion.
b. Use a clean, dry, lint-free cloth or a dry brush
for cleaning.

(1) 1f necessary, except for electrical con-
tacts, moisten the cloth cr brush with
Solvent, Dry Cleaning (SD) ; then wipe
the parts dry with a cloth,

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

Cuaution: 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 selenlum rec-
tifiers cause the releage of poisonoug
fumes and the deposit of poisonous sele-
nium compounds.  If arc-overs occur,
avoid inhaling 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.

¢. If available, dry compressed alr 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.
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23. Use of Preventive Maintenance Form
(fig. 7)

a. The decision as to which items on DA Form
11-239 are applicable to this equipment is & tacti-
eal 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 Ewxterior Preventive Mainte-
naAnce.

Cauntion: Tighten screws, bolts, and nuts care-
fully. TFittings tightened beyond the pressure
for which they are designed will be damaged or
broken.

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

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

(3) Inspect OPERATE switch Sl and
TRANS POWER switch 52 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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C INSPECT SEATIHG OF AEADILY ACCESIIBLE "PLOCKmOUT™ ITEWS: bo{ MGUKTINGS; BURNED, PYTTED, CORRODED CONTACTS; MISALIGNSENT
\;gés;a!-::ﬁ; 3;5;:;?57;22“' CONNECTORS, VIBRATORS, OF CONTACTS AKD SPRINGS; INSUFFICIENT SFRING TEWSOK; BIND~
- - pam. 24 b ING OF PLUNGERS AND KINGE PARTS. pAR 24b(2}
& 11
IKSPECT CONTROLS FOR BINDING, SCAATING, EXCESSWWE LOOSERESS, INSPECT VARIABLE CAPAGITCRS FOR, BIRT, MOISTURE, MISALIGH-
WORK O CHIPRED GEARS, BISKLIGRSENT, POSITIVE ACTION. HEWT OF PLATES, AND LODSE MOUNT HiGH.
PaR. 24 (3}
@ )
INSPECT RESISTORS, BUSKINGS, AND IMSULATORS, FOR CRACKS,
CHECK #OR WORWAL OPERAT {ON. CHIPPENG, BLISTER ING, DISCOLORAT 08 AKD MO1STURE.
PAR. 24 € (4] pag 24 b (5)
7 25
CLEAH AND TIGHTEN EXTER1GR DF COMPONENTS ANO CASES, RACK a
WOUNTS, SHOCK WOUNTS, ANTENHA WOUNTS, COARINL TRAMSKISS10H. é'éi'ESE;J;E7S,'f"é’.a?“.ﬁ?é"i?oié‘ﬁiﬁiﬁg“”"‘ AHD AESTSTORS
LIES, WAVE GUIDES, AND GABLE CGHHECT1ow3. ' .
™ ; PAR. 24 b (6)
2 crein « e
IMSPEET CASES, MOUNTHMGS, ANTENNAS, TOWERS, AND ZAPOSED ¥ A4D TIGHTCH SRITCHES, TERMTNAL BLAGKS, §LGHERS,
KETAL SURFACES, FOR RUST, CORROSION, AND MOISTURE. :E:;L?:ig'as;'::u‘:"?mms OF CHASSIS MD EABIWETS NOT
PAR. 2470 {5) PAR. 24 bi%}
¢ 21 ]
|4SPECT CORD, CABLE, WIRE, AND SHOCK MOUNYS FOR GUTS, INSPECT TERKINAL BLOCKS FOR LOOSE CONMECTIONS, CRACKS
BREAKS, FRAYING, DETER IORATION, KINKS, AND STRAIX. AN BREARS.
10 28
INSPECT ANTENWHA FOR ECCENTRICITIES, CORAOSION, toOSE FIT, - .
IVAGER THSGLATORS ANG REFLEGTERS. ' CHEGK SETTINGS OF ABJUSTABLE RELAYS,
phY 29
INSPECT CAvAS ITEWS, LEATKER, AHD CABLING FOR WILDEW, LUBRICATE EQUIPKENY 1N ACCORDANCE WITH APPLICABLE
TEARS, AND FRAY1HG. DEPARTMENT OF THE ARMY LOUBRICATION OROER.
E IHSPECT FOM LOUSENESS OF ACCESSIBLE JTEWS: s-wc»gif ¥H0BS, 30
JAEXS, CONMECTORS, ELECTRICAL TRANSFOAMERS, PONERSTATS, RSPECT GENERATGRS, AMPLIDTNES, DYNAWGTORS, FOR ERUSH WEAR
RELATS, SEUSTHS, WOTORS, BLOWERS, CAPACITORS, GEHERATORS, SPRING TENSIO0N, ZRSING, ARG F1TTISG OF SOMMUTATOR, '
G FILOT LIGHY ASSEMBLIES. pAR. 24 b (2)
3 31}
(MSPECT STORMGE SATTERIES FOR DIRT, LOOSE TERKINALS, A CLEAN AND TIGHTEN CONNECT 1ONS AND NOUKT INGS FOR TRAHSFORMERS
ELEGTROLYTE LEVEL ARG SFECIZIC GRAVITY, AND DAMAGED CASES. CROKES, POTEWTICHETERS, AND RMEQSTATS.
. PAR. 24b(2)
w 2/
CLEAR AIR ESLTERS, BRASS MAME PLATES, DIAL AND KETER INSPECT TRANSFCAMEAS, CHOWES, POTEWT LONEVERS, Ang
WINDOUS, JEREL ASSEMBLIES . RHEQSTATS FOR OVERHEAT ING AHD 01L-LEARAGE.
PAR. 24 bia}
» 33
IMSPECT HETERS FOR DAMAGED GLASS AND CASES. BEFORE SHIPPING OR STORING =~ REMOVE BATTERIES,
1 3%
IHSPECT SMELTERS AND COVERS FOR ADEQUACY OF WEATHERPROOF ING. {HSPECT CATHODE RAY TUBES FOR BURNT SCREEN SPOTS,
17 33
CHELK AKTENNA GUY WIRES FDR LOOSENESS AND FROPER TEKSIOH. INSPECT BATTEREES FOR 3HORTS AMD DEAD CELLS.
8 36 INSPECT FOR LEKHI1HG WATERPROOF GASKETS R | A et b
CHECK TERKIXAZ 30X COVERS FOR CRACKS, LEAKS, DAMASED i + WORK OR LOGSE PARTS.
" GASKETS, OIRT A%d- GREASE.
MGISTURE AND FUNG EPRODF. PAR, 24 H [.n
[38F. tF DLFICIERCIES HOTED ARE HOT CORRECTED DURING KSPEGEION, INDICATE KGTIQN TAKEN FOR CORRECTION,
DA 5, 11-239 AEFLACES DA AGO FORK %39, 1 OEG 50, WHICK 15 0BSOLETE. prmma———
T™ 5036-19
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(8)

panel of the power supply and clieck all
plug-in parts such as tubes and vibrators
(figs. 1 and 8).

Inspect for looseness of accessible items:
switches, connectors, transformers, relay,
and capacitors (fig. 13},

Inspect electron tubes for loose envelopes,
cracked sockets, and insufficient gocket
spring tension; remove dust and dirt;
check emission of all tubes (fig. 8).

{4} Inspect transformers and fixed capacitors
for leaks, bulges, and discoloration.

(5) Inspect resistors, bushings, and insula-
tors for cracks, chippings, blistering,
discoloration, and moisture (fig. 13).

(6) Iuspect terminals of large fixed capac-
itors and resistors for corrosion, dirt, and
looge contacts (fig. 18},

(7) Check adequacy of moisturepreof and
funginproof treatment.
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CHAPTER 4

FIELD MAINTENANCE

Section L.

. Note. 'This chapter contains information for field main-
tenance. The amount of repair that can be performed
by uniis having field maintenance responsibility is limited
only by the tools and test equipment avaiiable, and by
the gkill 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 Bquipment 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), such as Multimeter TS-
358/, or equal.

Flectron Tube Test Set TV-7/U.

Electronic Multimeter TS-505,/T, or equal.

Fuse, 15 amperes, 25 to 30 volts.”

Fuse, 20 amperes, 25 to 30 volts.®

On-off switch.

Storage battery, 24- or 12-volt (Sig C stock
No. 8E17), for Power Supply PP-
112/GR or PP-109/GR, respectively.

Test Bquipment TT-9-C.

Tast Lead Set CX-1331,/U.

Tube Tester I-177.

Tube Tester TV-2/1].

Vacunm-tube voltmeter, such as Electronic
Multimeter ME-6A/U, or equal.

1 Voltammeter I-50.

Caution: Do not operate the power supply
without the suitable loads. The output voltage
of the power supply when operated without 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 @ above.

N e e e

bk e ek el

* A suitable fuse holder is alse required.

PREREPAIR PROCEDURES

Test unit Teehniesl mannal

Eilectron Tube Test Set TV-T/U..._____
Electronie Multimeter ME~-6A/U_____ .
Electronic Multimeter TS-505/0 ... __.
Multimeter TS-352/U______ . ..o .
Tube Tester I-177_ .
Test Equipment [E-9-C

™™ 11-5083
TM 11-554%9
TM 11-5511
TM 11-5527
TM™M 11-2627
TM 11-5026

27. Removal of Pluck-Out Paris
{(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 Cuse. Beforethe
other pluck-out parts ean be reached, the immer-
sionproof ease (fig. 1) must be removed. TLoosen
the Dzus fasteners around the edges of the front
panel. Stand the unit on the front panel and 1ift
off the case, DBe careful not to damage any wiring
or components while removing the case.  Place the
panel-and-chasgsis 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.

c. Remowving Heat Barriers. Heat 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
veplaced on reassembly. It is extremely impor-
tant for the operating life of the equipment that
these barriers be in place at all times,
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Figure 8. Power supply PP-112/GR, top of chassis.

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

e. Removing Vibrators. The three vibrators
used in the power supply (K1, E2, and E3) are
located on the bottom chassis (fig. 10). Tull 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 elip or
break the rubber seal at the base of the vibrator.
When the vibrator is free from its socket, remove
it by tilting it toward the side of the unit.

f. Bemoving Electrolytic Capacitors,
(1) The two large plug-in type electroiytic
capacitors, C27 and C30, 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 bs
damaged.

Remove electrolytic capacitors €3, (9,
C10, 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.




Figure 8. Power supply PP-109/QR, top of chassis.,

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

a. (Feneral, Save all serews and washers re-
moved during the following disassembly proce-
dure; they wiil 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 flut surfuce, 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 screws and shakeproof
washers that hold the panel to the main
chassls assembly.

(2)y Carefully pull the panel away from the
chassis as far as the cable wiring will
permit. Do not loosen any of the sol-
dered connections. 1o not place undue

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

{8) Rest the panel on the surface: do not
strain the cable wires,

Caution: When the front panel has
been loogened, be caveful not to pull on the
wires or to otherwise damage any of the
exposed parts or wiring. Do not pull on
the punel while the chassis is being dis-
assembled or moved about,

o, Bottom Chassis. To disengage the botfom
chassis, proceed as follows:

(1) Turn the unit upside down. Facing the
rear of the power supply unit, remove the
screws at each end of the rail in the apper
left corner of the unit, and remove the
rail (fig. 113.

(2) Tlace the unit on itz gide, so that the
vibrator shelf is uppermost: the rear
plate is to the right, and the front panel
is to the left (fig. 11).
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Mgure 10,

(3) Remove the three hexagonal-head screws
that fasten the transformer and buffer
capacitor 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 upper chassis and
rear plate assembly. Pull the bottom
chassis away from the rest of the unit.
Do not loogen any soldered connections or
place undue strain on the two connecting
cables.

d. Upper Chassts Assembly,  After the disas-
sembly procedure (deseribed in & above) has been
accomplished, the upper chassis assembly ean be
moved away from the bottom chassis. Turu the
assembly to expose the wiring on the socket termi-
nals (fig. 13).
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Power supply PP-112/GR, right side view.

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 88). Repair instructions are in para-
graphs 39 through 41.

a. O'hassis. Jxamine the chassizs 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 conmnections, breaks in the insulation, or
other damage. Ixamine especially the lugson the
sockets for capacitors, vibraters, and tubes, and
on transformers, chokes, switches, and connectors.

o. Mounting Hardwere. Esamine all nuts,




Figure 11, Power supply PP-112/GR, bottom wview.

bolts, and other mounting hardware on the chassis
to make sure that they are not loosé. Loose
mounting hardware may cause intermittent noises
in the set that is operated from the power supply.

d. Sockets. Inspect tube, vibrator, and electro-
Iytic capucitor sockets for broken or excessively
gpread contacts. Examine the contacts for cor-
rosion, dirt, and grease. Check socket mounting
hardware to mnake sure that the sockets are secured
firmly to the chassis. Check the condition of all
wiring to the sockets.

e. Plugs and Oonnectors.  Examine plugs and
connectors for improper contact tension, loose
mounting hardware, and corrosion.  Cheek wir-
ing to the connectors for Improper connection,
breaks, and damage to insulation.  In some units
the panel connectors at the rear of the front panel
are packed with a silicone grease and covered with
rubber caps. Do not remove the caps or disturb

325538° —56—-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-
neetor terminal.

f. Capacitors. Bxamine capacitors for dis-
coloration, leaks, bulges, dirt, loose mounting, and
loose connections. Check for swelling or leaky
electrelytic capacitors. Melted or oozing wax or
other dielectric is a sign of dumage to the part.
Such capacitors should be removed for an electri-
a]l cheek and replaced with good ones. Metal-
encased capacitors should be cleaned and the
mounting hardware should be tighiened.

g. Fesistors. Ixamine resistors for blistering,
diseoloration, or other signs of overheating. In-
spect. leads and 2ll other connections for corvo-
sion, dirt, dust, looseness, and hroken or trailing
strands in the connecting wires. Discoloration
of a resistor usually indicates that it has been
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Pigure 18, Power supply PP-109/G R, bottom view,

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 useless.

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

i. Relay. For later models, which coutain 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 fen-
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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, charring, or corrosion,
and for poor contact with the fuse. A burned-
out fuse is usually a sign of failure in another
part of the circuit, When a fuse in one of the
four main circuit branches is found to be burned
out, the trouble ig automatically localized to that
particular branch: the lv filament and relay sup-
plies, the 85-volt supply, the 150-volt supply, or
the 450-volt supply.

Je. Spring Clips. Check for tension and break-
age.

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




SPRING CLIP AND BRACKET ASSEMBLY . .0 s
" FOR CAPACITORS C-27 AND G-30 - . ViBRATORS,

FORECTIFIER CR-1 1S USED ON 2 ON EARLY MODELS, 04
CLATE MODELS ONLY. 1S AN GREN TYPE RELAY

R - AND -1 MAY BE & DOURLE-
DECK TYPE SWiToH,

TME03E T

Figure 18.  Power supply PP-112/0R, disassembled vieiw.
30. Cleaning b, Cleaning means the removal of dust, grease,
a. Dirt or corrosion will interfere with electri-  rust, corrosion, moisture, wax, and soot. No set
cal continuity and mechanical efficiency of the  method can be given for removal of dirt because of

parts of the unit by causing circuits to be shorted — the many ways and places in which it can collect,
or insulated, or by causing switches to be jammed.  Cleaning should be done with a lintless cloth, fine

For these reasons, it is important to elean all parts {No, 000) sandpaper, crocus cloth, or a soft brush.
of the chassis and panel carefully and thoroughly.  In more difficult cases, carefuily clean the affected
27
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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
moistureproof-fungiproof coating to clean a part
properly, refinishing is essential. Refinishing in-
formation is given in paragraph 43 and in TM
9--2851.

c. Uge 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 und capacitors does
not, result.  Always divect the first blast of air
toward the floor to clear moisture from the hose.

d. Clean cages of all capacitors, contact pins on
electrolytic capacitors, and dirty or corroded con-
nections. A dry cloth usnally 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.

f. 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.

¢. Use a relay burnisher to clean pitted or cor-
roded contacts on the open-type relay. Use car-
bon tetrachloride to remove all dirt 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 damage or distort the
contacts.

31. Inspecting and Cleaning Pluck-Out Parts

o. 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 deseribed in paragraph 324.

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 326, If a capacitor is de-
fective, substitute an electrolytic capacitor known
to be in good condition. Clean the base pins of
the vibrators and electroiytic 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. Inspect 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. Inspect the
bages and pins of these items for damage. Clean
dirty and corroded pins; use fine sandpaper to
remove corrosion, oxidation, and dirt; then wipe
off moisture with a clean, dry cloth.

¢. Clean fuse ends and clips with fine sandpaper.
Wipe them with a clean cloth.

32. Testing Pluck-Out Parfs

The tests for the pluck-out parts (¢ through ¢
below) require the nse 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. IIowever, this
substitution test should not be attempted it con-
tinuity checks indicate a faulty part. For recti-
fier tubes, ballast tubes, and voltage regulators,
use a suitable tube checker to test the. part for
proper functioning. . ‘

a. Vibrators. Use an ohmmeter to test each vi-
brator for normal electrical continuity, as shown
in the chart below. The vibrators should never
be opened for testing ; they are hermetically sealed
in their sheils.

24-volt vibrator (power supply PP-112/GR) 6-volt vibrater (power supply PP-109/GR)
pis Series-drive Shunt-drive Zeries-drive Shunt-drive
1 (ohims) {ohmms) (ohms) {chins)
i N
: fand 7o 480 10 540 oo TRADIY - - e e 12 Tnfinity.
Band 7o Infinity o e mee | [ £ T Infinddy - e 40.
Tand 7o oo Y 1< ST 480 to 540 lo.- Ao Infinity.
2and 7o e Y T+ S TRANILY - o mm e e mm e fmm e QO Do.
Band 7o e Y I SR A a [+ TR F Ao e - ' Dao.
6 and 7o e GO e 3 (o SRR ST A0 e Do.
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b. Flectrolytic Capacitors. Before making any indicate a very low value of resistance.
menasurements or repeating a measurement, dis- The pointer then should move toward
charge the capacitor by shorting the positive and the high-resistance readings on the scale.
negative terminals. (8) The final resistance reading should be
(1) The plug-in electrolytic capacitors can be about 1 megohm for hv cab&citors 9,
tested by using an ohmmeter. For test- €10, C14, and (25 and aboat 15,000 ohms
ing the capacitors that have a hv rating for each section of Iv eapacitors 3, C27
(€9, C10, €14, and €25), use the high- and CS0. B Y
resistance scale (.Ett feast. 5 megohms) of (4) Tt the final reading for either section of

the ohmmeter. For lv capacitors (C3, , T 1 than OX
€27, and (30), use the 50,000-ohm range the hv capac t.o v s less th‘.l"n .“JO’OOO
of the ohmmeter. Test each section of ohms, the part is proba}b}y cle‘?ec-tlve 8:31(1
dual electrolytic capacitors separately. should be_ rep’%aced. 11 the fi'nai 3-:e515t—
{2) Connect the positive lead of the ohm- ance reading for any lv capacitor 15 less
meter to the positive terminal of the ca- than 15,000 ohms, the capacitor s faulty
pacitor. Connect the negative lead of and should be replaced. The measure-
the meter to the negative terminal of the ment data is sarmmarized in the following

capacitor. The ohmmeter should first chart:
y Terminal connection .
Circuit symbol Cna’lagity \ig&zﬁg{' Ohmmeoter range T K{je?dr?nu;:m
{volis) Positive | Negative (ohims)
Cco, €10, Cl4:
Qeption Ao o o e 36 350 1 3 megohms. .o 3 250, 000
Section B o e 35 350 | B megohms_ ..o 5 250, 000
Ca5: :
Beetion Ao e e 45 300 | 5 megohms___ . e 3 1 250, 000
Beetion Beo oo v c e - 45 300 | 5megohms_ . .ooooa 5 1 250,000
L0 - NN T 500 | 501 50,000 ohms oo -- 5 1 15, 000
C27, CB0 oo I 2,000 15 ‘ 50, 000 0RMS_ v oo 5 1l 15 000
! 1

. Thermal Relays (K1 and K€y, Usean ohm-
meter to check continaity as follows:

Meter reading

Ping {nhma )
I ETEG T o e e et e o e ]
O T B e e et e e e i e e i 28

d. Ballast Tubes.  An ohmueter connected be-
tween pins 2 and 7 of the ballast tube should show
a continuity reading. The actual resistance is
very small and depends oun the current through
the tube.

e. Voltage Regulator Tubes. Use an ohmmeter
to make the following measurements. An emis-
sion check can be obtained with a tube checker.
Ping Reading
and 3
and 4
ard T
and 8

| S

Lo

E

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

tubes V1 and V2. 1t this is not possible, use an
ohmmeter to make the following continuity
checks:

Pinsg Reading
1 and shello e e e §]
Toand S o s O
I U R R Infinity
T AT T e Infinity

g. Fuses., Use an olmmeter to check the fuses
far continuity {par. 9).

33. Reassembly

The arrangement of Power Supplies PP-
109/GR and PP-112/GR is such that even thongh
the units are disassembled as described in the
preceding paragraphs, electvieal 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. 84 through
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88) and the repair procedures (pars. 39 and 40}
are based on the assumption that the units ave in a
disassembled condition. Do not reassemble the

Section 1. 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

OPERATE switch, S1, to the OFF position be-

fore making resistance measarements, or hefore
touching parts or wiring in the unit.  Fven with
the power source disconnected from the unit, po-
tentinls as high as 600 volts can still be present
across capaciiors, particularly the electrolytic en-
pacitors.  Before touching any part or repairing
the unit when the voltage is shut off, short the part
to grownd.  When making voltage measurements
on exposed parts or terminals, use heavily insu-
Jated test probes. Keep one hand in your pocket,
Never connect the hattery to the power supply
unless suitable output loads ave connected across
each pair of output terminals {fig. 1),

34. Troubleshooting Procedures

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

a. Resistonce  Checks. TResistance measure-
ments are made to locate short circuits which may
damage the battery or egquipment when power
is applied (par. 85),

b Operational Checks. Measurements of the
input voltage, the battery current drain in the in-
put cirenit, and the voltage delivered in the output
cireuits are made as a rapid check of the operating
conditions of the power supply (par. 56).

¢. Besistance 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 cirenit
may disclose faults not observed during previouns
tests.

35. Resistance Checks

Restore good fuses to the proper fuse holders
on the panel, replace the fuse caps, and using Tlec-
tronic Multimeter TS-505,/T, make the resistance
measurements listed in a 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 reagsembled, and that

30

unit until all the required results are obtained
atfter making the checks and necessary repairs.
The reassembly procedure is in paragraph 41.

TROUBLESHOOTING

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

a. Make the measurements indieated in figure 14,
The readings at POWER IN connector J1 should
be taken for all three positions of OPERATE
switch S1. The readings at POWER QUT con-
nector J2 should be taken for both pesitions of
TRANS POWER switel 82. Rel ay O 1 should
be operated manually in those models that have
an epen-type relay.  For other models, follow the
directions given in figure 14. The redadings shown
in figure 14 should he obtained.

b. Malke the measurements indicated in the fol-
lowing table. ATl measurements are made to
ground,

——
O part i

Typical reading

Terminal Test conditions

{ohms) i

i 1
Fl 2! 22,500___ ‘ $2 in LOW position,
Pl g2 l3is00 . | 82 in LOW position.
Fl 2! 18,650, _.__| 82 in FIGH position.
Pl J2 24000 . i 82 in HIGH position,
8: T1 i Infinity *.___ $2 in TITGH position,
5 | T1 | Infinity.___. | 82 in HIGH position.
70 T3 24,000, . 82in HIGI position.
5 T3 f Infinity. .. _ I 82 in HIGH position.

+ This reading is 4,000 to 50,000 ohms on models that contain rectifier CRY.
Connect, the negative load of the ahanmeter 10 the ¢hassis for $his moasare-
miont, .

¢. Do not apply power to the unit until the tests
(2 and & above) have been made and until the
mdicated readings are obtained. Tncorrect read-
mgs may indicate a shorted or leaky capacitor, or
t wire or a lug shorted to the chassis. Check each
capacitor in the affected cireuit section for leaka e
or a short, and replace if necessary, Check wires
and Tugs on component parts, particularly on
switches. Repair if necessary. Refer to the
schematic diagrams (figs. 20 through 24).

36. Operatienal 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
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oo [JUMPER TERMINALS
2 AND 3 OF 0-1)

oo (JUMPER TERMINALS
7 AND B8 OF O~}

co {SEE NOTE 7)

NOTES:

oo (JUMPER TERMINALS
4 AND 5 OF 0-1)

1. CONNECTORS VIEWED FROM WIRING SIDE.
2. ALL MEASUREMENTS MADE TO CHASSIS.
3. RESISTANGE DATA APPLY FOR ALL POSITIONS OF
OPERATE SWITCH S~ AND TRANS POWER SWITCH S-2.
4 MEASUREMENTS ON -2  TAKEN WITH RELAY O-1 OPERATED.
FOR MODELS MAVING SEALED RELAY,CONNECT JUMPERS WHERE INDICATED.

& FOR VALUES NOT GIVEN, SEE TEXT,

6. AlL. PLUCK-QUT PART ARE REMOVED FOR THESE MEASUREMENTS.
7. FOR MODELS WHICH CONTAIN RECTIFIER CR-1,TH!S READING WILL, BE FROM

4,000 TO 50,000 OHMS.

T™ 5036-23

Figure 14.  Resistance tests af connectors J1 and J2.
1

the storage battery, when loads simulating actual
operating conditions are connected across the cut-
put terminals. The tests are made for the vari-
ons conditions nnder which the unit may be oper-
ated, namely, for each position of switch 82 and
for the RECEIVE or TRANS & RECEIVE posi-
tion of switch S1. Based upon the results of these
measurements, the trouble in the power supplies
may be sectionalized directly to one of the cireuit
sections. Refer to the detailed checks described
in paragraphs 27 and 38 to trace the fault to a
specific part within the particular cireuit section.

b. Refer to the operational test setup shown in
figure 15 and proceed as directed in (1) through
{8} below; use the test equipment listed in para-
graph 26, Insert all plug-in parts.

(1) Select n storage buttery having the re-
quired voltage (12 and 24 volts for Power
Supplies PP-109/GR and PP-112/GR,
respectively). Turn gwitch S1 to the
OFF position.

(2) Connect the negative battery lead to pin
C of connector J1.

(3) Conmnect the positive battery lead in series

with the fuse and the ammeter to pin B
of J1. The rating of the fuse, the am-
meter scale, and the battery voltage to be
used should be as listed below. {(Use
Maltimeter TS-352/U, Voltammeter
I-50, or an ammeter with equivalent
ranges.)

| | !
H : : a .
Fuse rating | M1 meter | M2 mefer

‘ Nomin

+ Power supply batt ) N alige ¢ range
wersabb I voltage (anipuzes) ' (rvlci)it;) {wmpores)
|
PP-109/GR..__._. 12. 6 20 | 0to 20 0 to 20

P13w112/(}11",»_u_”+ 25.2 |

P0te B | Ot 16
i | !

{4} Connect a strap between terminals I2 and
Dol Ju

(5) Conneet a single-pole, single-throw
{SPST) switeh between terminals I and
D oot J2.

{6y Connect a load resistor between terminal
D and the other terminals of J2, ag indi-
cated in figure 15. Be sure that corvect
load resistors are connected for the par-
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(M)

ticular condition of operation. The
necessary resistors are contained in Test
Equipment TE-9-C. A properly loaded
and aligned Receiver-Transmitter RT-
66/GRC, RT-67/GRC, or RT-68/GRC
may be used in place of the load resistors.
Turn switch 81 to the RECEIVE posi-
tion, and turn switch 82 to the HIGH
position. Using Itlectronic Multimeter
TS5-505/0, measure the input and out-
put voltages across each of the load re-
sistors as indicated by meters M1 and M3
in figure 15 Also note the ammeter
reading. The required readings are
shown in the charts below., TFoar this
check, keep the switeh befween terminals
K and D of J2 open,

Power supply

M1 input (volts) M2 input (amperes)

Minimur | Maximum | Minimam | Maximam

PP-109/GR_______ 12
PP-112/GR.._.___ 24.

. 4 12. 8 2. 05 2. 55
8 i 256 1. 40 1. 60

Power Supplies PP-168/GR and PP-112/GR

M1 input (volis)

M1 input {amperes)

Power supply
Minimum | Maximum

Mintmam / Maximum

PP-109/GR_._____ 12. 4 12. 8
PP-112/GR..___._ 24.8 25. 6

|

i

10. i3
6. 8.

o or
= b2

Power Supplies PP-109/GR and PP-1Z/GR

- i

M3 sutput (volts)
Terminals on 72

Minimum | Maximum
A e ih 2 16.0

B e, 78 a2
LU I
B e A
O 5 9 6.7

M e 96 114
N e
P
Rt e

UThis voltage is present only on some early models an Orders
Phila~49, 204338~Phila-50, ang 1755-Phila~5} (Ags. 20 and 21),

(8) Turn switch S1 to the TRANS

No. 18651~

& RI-

CEIVE position and turn switch S2 to

the HIGI position. Close the

switch
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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:

M3 putput (volts)
Terminals on J2
Minimumn | Masimum
A 5.2 6.0
B3 e 78 92
O e e 138 161
o e 215 285
U 59 6,7
Mo e S0 100
N o e e 5 G 0.7
P e 415 485
R —23 ~31
(9) Keep switch 81 in the TRANS & RE-
CEIVE position and set switch 82 in the
LOW position. Close the switch between
terminals I and D of J2. The correct
readings are shown in the following
charts:
M1 input (volts) M2 input {amperes)
Power supply T J
Minimum | Maximm Miniu;pém | Maximum
PP-109/GR_._.._. 12, 4 ’ 12.8 5 7 7.1
PP-112/GR._____. 24, 8 { 2b. 8 I 39 i 4, 9
Power S8opplies PP-109/GR and ]?]?-112,7(}21
M3 output fvolis)
Terminals on J2
Minimum | Maximnm
A e 5 2 6. 0
B e 75 1656
e e 7 105
B e 40 130
O PO 5.9 6.7
M o e 7h 165
N e e 5.9 6.7
B e 170 230
B 0 0




J=2
POWER OUT |
1ow
20W
VAT
AAN
Lo_.i......m'........MN———lz—\-N‘!-—w—,
ai'a'A% oW
AN Cow 4
AN
BK_, w__ |
o

J-t

NOTES:
CONNEGTORS VIEWED FROM FRONT
FANEL.

2. ALL RESISTOR VALUES ARE IN OHMS(E3%)

¥WHEN SWITCH S-1 18 1N RECEIVE
POSITION,THIS VALUE IS L6860,

TM5036-24

Figure 15, Operational fest setup,

¢, When, the required readings are obtained,
proceed with the additional tesis deseribed 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 reguirements given in paragraph
26, For these checks, disconnect the battery and
all external connections from connector J2. Use
Electronic Multimeter TS8-505/0 or eguivalent.
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 (2 through g below), the switch
setting and relay conditions are immaterial.

TMEC3E-27

Figure 18. Power supply PP-100/GR, resistor plucement
for models on order No. 21434-Philu-50 10ith serial
numbers abore 15370,

a. Recetver Filament Supply Cirewit. 1f in-
correct voltage or no output voltage is measured
at terminal L of J2, make the measurements shown
below. In Power Supply PP-112/GR, remove
R31, K2, and R40 from their sockets.
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Normal reading (ohms}

Point of measurement J

! Probable trouble

I
Test condition !
\
|

! PP-104/GR ' PP-11%/0R
E H
Term:. B on J1 to term, 2 on ‘ 81 on RECEIVE_.______ J O ! 9 ... (’ Defective 81, F1, L4, or R39
R40 {or R31) socket. ! (in PP-112/GR only).
Term. 7 on R40 to term. 2 on e ‘ ,,,,,,,,,,,,,, 0 ._._____| Defective wire. *
R31 socket, ! ! ! |
Term. 7 on 31 socket to | Lo oo 6. .. 16 | Defective R32 or L1,
term. L on J2, ! plugged in. .- ... )[0 ,,,,,,,,,,, Y SR ! Defective K2 or wiring,
Term.LonJ2toterm. DonJ2 | ... | Infinity.. | Infinity___ _| Defective wiring, (30, or (31,

Term. L on J2 to term. D on 32-§ K2 plugged inw____uum] 32 32 ( Defective K2, R33, R34, R35,
|

[
|

or wiring,

i

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

below. TFor these measurements, remove therma}
relay K1 from its socket.

Normal reading (ohms)

|
Point of measurement J]

— j Probable trogble

| PPl0g/GR PP-112/GR :
1 i i
Term. N on J2 to term. 5 on R l O .. ... l 0._..__.___! Defective Li4.
K1 socket. I “
Term. NonJ2toterm, DonJ2. ... ____ I Infinity___ | Iufinity. .__| Defective (27 or (128,
Term. N on J2 to term. D on JZJ K1 in socket, ballast ‘ 32____ ... lag__. . | Defective 27, (28, or wiring,
% tubes removed. ; ] i
Term. 5 t0 7 on K1 socket_. . o e S 1 T |16 . | Defective R26.
Term. B on Ji to term. 7 on | Relay O 1 manually oper- T SR S | Defective 81, F1, L4, or ballast
K1 socket. |‘ ated,’ Ballast tubes in | | I tube stocket wiring, or R36
. sockets, §1 on RE- | ! ~ (in PP-112/GR%uly),
i CEIVE. i ‘
Term. B on J1 to term, 7 on K1 | Ballast tubes in sockets. | Infinity____; Infinity . -| 8horted contacts of 0 1.
socket. | 01 open. RB1 re- IJ ‘I
| moved, 81 on RE- i i |
| CEIVE, ‘ | |

! For the models that msge 2 senled-type relay 0 1, place jumper hetweern terminals 2 and 3 of 01,

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

(This would cause incorrect vo}tagés at terminals
N, C, F, P, and R of J2.), make the following
measuremernts:

Norma! reading (ohms)

Point of measurement Test condition

!
! .
H 75 Probabie trouble
PP-109/G R i PP-112/GR |
; |

Term. B on JI to term. K on | 81 on RECEIVE________
Jz2,

i

63 285 | Defective 81, FI1, L4, col of
| 0L oL,
i

d. Belay Supply Circuit. Tt incorrect voltage
or no output voliage is measured at terminal A of
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J2, make the following measurements:
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Point of measurement

Test condition

Narmal reading (ohms)

PP-104/GT

PP-LYGR

Probable trouble

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-
eept some of the early models
on QOrders No. 18651-Phila~
49, 21433-Phila—-50, and
1759-Phila~51).

Term. A of J2 to term. B of J1
{on all models).

81 on RECEIVE ____...

S1on RECEIVE. ...~

g1 on TRANS AND
RECEIVE.

18

16

16

45

45

Defective L15, R30, L4, Fl,
or S1.

Defective Li15 or B30

Defective SI.

e. 85-Volt Supply Circuit. Make the measure-
ments shown below if incorrect voitage or no out-
put voltage is measured at terminal B or M of J2.

For these measurements, remove vibrator E3 from

its socket.

Point of measurement

Test condition

‘ Normal reading {(ohins)

i PP-10%/CGR

Prebhahble trouble

PP-11%/GR
Term. B to £ on JL. .- §1 on RECEIVE. R31 | Infinity_.__| Infinity_-._| Defective C6, C18, 020 or C22.
remaved. ;

Term. B on J1 to term. 1 on | 81 on RECEIVE.___. ,i TLessthan 1] 2.7. ... .| Defective 81, F2, L3, R19, or
X10. : Ta.

Term. B on J1 to term. 1 on | 81 on TRANS and RE- Tess than 1.0 2.7 ... i Defective S1 or wiring on S1.
X10. CEIVE. %

Perm. B on Ji to term. 6 on | 1 on TRANS snd RIE- 1 Tessthan ¥} 2.7 oo Defective T3.
X10. CEIVE. i

Term. B on J1 0 ferm. 4 0n | cnmmmmmi o - 20 e O ... Defective wiring, or R18 {in
X10. PP-109/GR only).

Term, B on J1 to term. 3 00 |owo oo - Bl .o Infinity .. _ .| Defective wiring, or R20 (in
X140, PP-108/GR only).

Term. B on J2 to term. 5 0N 1o oo oo 140, ... .. ._| 140._______.! Defective L13 or R23.
X17.

Term. 5 op X17 %o term. 5 on | §2 on HIGH. O @ not | 860.______. 660, .____.. Defective 1.12, R21, R22, 8§82
Ta. operated. 0O 1 contacts, or T3.

Term. 5 on X17 to term. 5 on | O 1 manually operated.! 160 ... 160.. ... - Tefective O 1,* L12, or 82 con-
T3. 32 on low. , tacts.

Term. 510 2on X10___ .. s S 45 | Defective T3.

Term. Tto 8on Vior V2. i V1and V2outof sockets..| Less than 1./ -oooemoo—oo Defective T3

Term. M on J2 to term. B On oo 780, 780 | Defective R17 or L12.
T3. |

Term. E on J2 £0 term, 2 05 jeacomocmmmmonmawasmmmmme 3 . 0 | Defective wiring.
X17. : '

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

Term. 7 on X10 to chassis ..~ _________________________ L - 0 | Open ground connection.

I H

| Yor the models that use a sealed-type relay, place a jumper between terminals 4 and & of al.
2 This trotble is not indicated for the test used with the sealed-type relay.
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o 150-Volt Supply Cireuit. 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 81 in the TRANS

& RECEIVE position and remove vibrator E2
from its socket. Set switeh $2 and operate relay
O 1 manually as directed in the test condition
column.

% Normal reading {ohms}
FPoint of measurement Test condition Probable trouble
! PP-109/GR PP-112/GT
Term. BonJitoterm. 4on X8.______.___ .. 200 __ . . O .. Defective 81, F8, I6, or R13
' ] {(in PP-109/GR only).
Term. Bon JI to term. 2an T2 O 1 unoperated.. . _____ Infinity ___| Infinity_ . __| Defective contacts of O 1,
Term, Bon J1 to term. 2on T2.] O 1 manually operated !_.| Less than 1| 2. _______ Contacts of O 12, or defective
R15,
Term. Bon J1 to term. 1on X8 O 1 manually operated .| Tess than 1) 3__________ Defective T2.
Term. Bon J1 to term. 6 on X8| O 1 manuslly operated !.| . 75________ S Defective T2,
Term 6to8on X8 _____ | ..~ 8l .. .. Infinity__._| Defective T2 or RI4 (in PP~
| 108/GR only.
Term. 7on X8 to chassis_.._._|__._______.______ [ O L+ Open ground eonnection,
Term. 50 2on X8.. ... "7 lies._. . 1100 Defective T2, or C13 (in PP-
109/GR only).
Term. C on J2 %o term. 5 on (oo .. _____ O oo . O . Defective wiring.
X7 (V3),
Torm. 2 on X7 to chassis.___..\_ ________________- O O Defective ground connection.
Term. 2 on X8 to term. Son |._____.._____________ 185, . ... 185 Defective T2, T, or wiring.
X3 (V2. J
Term. C on J2 to term. 50n T2.| 82 in HIGH position___ .| 660________ 660 ... .._ l Defeetive 82, L11, R16, or L9.
Term. Cto B on J2 o _______ 82 in HIGH position. ____ Infinity .. __.| Infinity. . _ J Defective 82 or wiring.,
Term. CtoBonJd2._____.____ 82 in LOW position__..._ O . PO i Defestive 82 or wiring.
Term. 5on T2toterm. Son T1.|. ... _____ O I O ... ] Defective wiring between T1
| ‘ and T2.
| @
1 For the models that use a sealed-type relay, place o Jumper between terminats Tand 8of O 1,
? T'his trouble is not indicated for the test used with the sealed-type relay,
9. 450-Volt Supply Circuit. Make the measure- socket, and set switch S1 to the TRANS & RE-

ments shown below if incorrect voltage readings
are obtained at terminal R, P, or F of J2. For

CEIVE position. Operate switch 82 and relay
O 1 manually as directed in the test condition

these measurements, remove vibrator B1 from its column.
Normal reading (ohms)
Point of measurement Test condition Probable trouble
PP-19/GR PP-LIYGR
Term. Bon Jt to term. 4 on X1 82 on HIGH..._________ 20 ... O L Defective 31, I4, L7, or BRI,
Term. B on J1 to term. 4 on X1_| 82 on LOW._ .. ___. Infinity. ...} Infinity. .. ! Defective 9.
Term. Bon J1 to term. 1 on X1_! 82 on HIGH. O 1 unop- | Infinity__.. Infinity ... .| Defective O 1 contacts 9-16.
erated. :
Term. B on J1 to term. 1 on X1_| 82 on HIGH. O 1manu- | Less than 1 8.________ Defestive contacts of O 1,2
ally operated.: R3 or T1.
Term. B on J1 {0 term. 6 on X1_| 82 on HIGH. O I manu- | Less than 1] 8. _________ Defective T1.
ally operated.!
Term. 6to8on X1 ..., "~ 51 . Infinity___ .| Defective T1, or R2 {(in PP-
109/GR only).
Term. 7 on X1 teo chassis_ . ___ = e O O . Open ground conneetion,
Term. 5to 2on X1 __ e 12 B2 Defective winding 7-8-8 of T1,
Term. Ron J2toterm. 5on X1_|._._ .. ____ """ BOO._ .. .. BO0___._..__ Defective 12 or RB.
Term. 5onX2toterm. 8onX3.|_________________ 7 ‘ 150 . ____. | 166 ._ Defective winding 4-5-6 of T1.
Term.3on X2toterm.8on X3 | _________________ | I megohm_.| 1 megohm._.| Defective Rd,
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Point of measurement Test condition

Nermal reading (ohms) i

Probuble sreuble

PP-109/GR PP-112/GR

Term. 5on X2toterm. Son X3 .. ..
Term. 5on T1 to term:. 5 on T2,

Term. 7Tto8on X2, ... V1and V2 out of sockets__
Term. T4o8on X3, oo V1and V2 outof sockets_.
Term. PtoDon J2 . ______ S2on LOW._ . ... ._

Term. PtoDonJ2 . . ___. S8on HIGH ..o oooeue

Term. Pon J2to term. Son T2 .| 82 on HIGH . oo

Term.PonJ2toterm. 5onT2._ | 820on LOW_ ...
Term. Pon J2toterm. 7on X2, 82 on HIGH . - --—--
Term. FtoDon J2eee ... B2on LOW. ...~
Term, T on X3 to chassis Ll e
Term. Lon X2 (V1) tochassis. | i

1 megohm_.[ 1 megehm._! Defective R5.

O 1 Defective wiring,

Less than 1 ,! Less than 1.| Defective winding 7-8 to T3.
Tess than 1.0 Less than 1_| Defeclive wiring,.

31,500_ .. .. 31,500, _ ... Defective 52, R12, or R11.
24,000. .- __ 24,000 .. _. Defective 82, L8, 1.3, R7, RS,

1 RY, R10, 9, C10, or C11.

| Infinity. . .| Infinity.._..| Defective 82.

PBB0L L 660, ... Defective 82, 111, R16, or L9,
160_ ... 160 ... Defective L1, 1.3, L8, or 82,
22,500_____| 22,500 .. _. Defective R11,

O . {1 S, Open ground connection,
O O Open ground connection.

i Fgr the models that use a sealed-type relay, place a jumper between terminals 9 and 16 of G 1.

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

38. Voltage Measurements

The voltage checks in this paragraph supple-
ment the resistance measurements given in para-
graph 87, 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 plag-in parts. Connect 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 msured 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.

Seciior: lIl.

39. Replacement of Paris

When replacing parts in Power Supplies PP-
109/GR and PP-112/GR, cbserve the precantions
given below. .

a. Togging Wires. If a wire is 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 meaguring points.

i Normal
Point of measurement | reading Probable trouble
{volts)
Term. 8 on T1...| —28 . Defective T1, CR1, C3, C4.
TFerm, 5 on T1. .| 175 Defective T1, C14, C9.
Term, 5 on T3.__| 135 Defective T3, C17, C24, €25,
12,
Term. 7 on T3. .| 467 Defective L1, L3, C9, €10,
or wiring,
Term. 2 on LO___; 170 Grounded 1.9, Ri6.
Term.2on 12 __ 115 Defective wiring, L12
grounded.
Term. 5 on V4. .. 95 Defective wiring, R23
grounded.
Term. 3 on K2___ 5 Defective R33, R34, R35.
Term. 3 on K1, .. 5. 4 | Defective R27, R28.
Term. 7 on R40__ 12. 6 | Defective R31, R39, R40.
Term. 7 on R38__ 12,6 | Defective R37, R38 R24,
R25, or RB6 (in PP-112/
GR only).

REPAIRS

part. TUse small tags or short pieces of adhesive
tape to identify all wires in accordance with their
numbered connections. Tdentity every lead that
15 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 compenent 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.

¢. 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 serap-
Ings with a small, clean brush. Tin all surfaces
to be soldered. Wrap the wire around the lng to
obtain mechanical support. TUse a small amount
of solder to make the connection and sufficient
heat to make the solder flow evenly around the
tinmed surfaces.

/. Betropicalization. If 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 soclket,
rf chokes, panel connectors, switch S1, relay 0 1,
and the transformers are given, in that order in «
through g helow.

@, 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,

(8) 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 comnections with those
shown in the schematic for that unit.

b. Bf 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 panet (fig. 18). 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 tonch 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 adeguate clearance be-
tween the coils. To reach the chokes, proceed as
follows:

(1) Separate the panel from the chassis as-
sen:bly (par. 28),

{2) Remove the eight screws that fasten the
terminal board to the flter assembly.

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

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

(5) Remove the metal ground strip by re-
moving the mounting screws.

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

(7) Remove the screw that fastems the de-
fective choke to the terminal hoard.

{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 ¢hassis.

0. Panel Connectors. To remove panel con-
nectors, use a spanner wrench or long-nosed pliers,
In some units the rear of the panel connectors is
packed with grease and fitted with rubber eaps.
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
eagily and is 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, '

- Pigme



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

(4) Unsolder all wires.

{5) Resolder the wires fo the néw connector.
Make sure that the new part has a rubber
gasket. .

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

{8) Reinsert the connector from the rear of
the panel, ’

(9) Reinsert the lockwasher and rim; use the
spanner wrench to serew 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 18
‘necessary to prevent possible equipment
breakdown caused by short circuit. Use
compound, insulating and sealing, elec-
trical connections, U. 8. Army type 62-2.
(U, 8. Navy type AN-C-218a.) DBe sure
to pack the grease tightly over all parts
of the connector, connector insulating
material, metal rim, and connecting lead
ends in 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 grease has been applied, re-
place the rubber cap. A proper size cap
is 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 undercat near its head. When
properly assembled over the connector,
the cap grips the connegtor tightly.

(12) To assemble, insert the rubber button
through the hole in one of the cap pro-
jections so that it 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

toward the head of the button until it
snaps into the undercut.

d. Switch S1. 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
instractions:

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

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

(3) Lift off the top deck.

(4) Unsolder all wires from lower deck.

(5} Remove the castellated nut on the front
of the panel,

(6) Replace the switch by reversing the ahove
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.

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

e. Relay O 1 (Open-Type). Relay 01 s
mounted on the horizontal bracket of the bottom
chassis.

(1) Use a relay spring bender fo 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 contacts, each of the four
sets of contacts closes.

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

(3) Wipe off with a clean lint-free cloth.

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

(5} It the relay is damaged beyond repair
and replacement is necessary, remove the
four screws that secure the relay to the
bottom chassis, lift the relay off the chas-
sig, and disconmect all wires from if.

(6} Reconnect all wires before mounting re-
lay O 1. Use a 12-volt relay for Power
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Supply PP-108/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. Belay 0 1 (Sealed-Type)y. 1f a sealed-type
relay (fig. 13) becomes faulty, it must be replaced
with a new one,

(1) Umnsolder all wires from the terminale on
top of the relay.

(2) Remove the four screws that mount the
relay 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 proper termi-
nals on top of the relay.

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

(1) Remove the vibrators.

(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
1ift 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) Fasten 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
lockwashers.

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 Iine 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.

. Replace and tighten the screws and lock-
washers that hold the bottom chassis to the top
chassis assembly,

e. 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 %4.-inch over the
edges of the chassis (fig. 17).

d. Insert electrolytic capacitors C27 and 30
These capacitors fit through the chassis. Reat-
tach the capacitor spring clip assembly.

e. Reattach the rail.

/. Replace the vibrators in their proper sockets.

g. Replace the front panel; be careful not fo
damage wiring. Tuck the cable careally in place
and tighten the eight moumting strews.

f. Make sure that all plug-in parts are firmiy
seated in their sockets,

¢. 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 hetween 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} Onthelower shelf (right rear), snake the
barrier around the vibrator cans (E1, E2,
and E3) and around the large resistors
so that the barrier is always between the
wire insulation and any of the heat-pro-
ducing parts. This is important becanse
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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Figure 17.  Power supply PP-112/GR, cutarway view showing stabilizotion brackets.

Section V.

42. Lubrication

The power supplies deseribed 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
it becornes necessary to disconnect any of the wires,

LUBRICATION AND WEATHERPROOFING

or if the connector must be removed for repair or
replacement, apply a grease pack to the replace-
ment connector {par. 40c{1¢) 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 information on general preventive mainte-
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nance techniques, refer to TB SIG 17§ (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 TB 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,

¢. Aretic  Maintenance. Special brecautions
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,

. 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 troubl eshooting proced-
ures in paragraphs 35, 36, and 37 to locate other
faults, Malke the necessary repairs. If the unit
operates as required, perform the test described
in paragraph 45. ‘

45. Ac Ripple Voltage Measuremenis

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

(1) Substitute an ac voltmeter {Electronic
Multimeter ME—6/U or equivalent) for
M3, and connect it in 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
IE-9-C,
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(2) Connect a 5,000-ohm resistor across the
meter terminals,

(8) Set switch S1 to the TRANS & RE-
CELIVE position and set switch 82 to
the HIGH position, Close the external
switch connected between terminals K
and D,

b. With the ac voltmeter on a suitahle range,
checlk that the readings at output terminals B, C,
F, M, P, and R are less than .5 voit. AT a higher
reading is indicated, it is probable that the electro-
Iytic 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. Ovuiput Voltage Variations

Normal changes in battery voltage and changes
in 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.
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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.
Use the procedures described below, whenever
possible. '
a. Material Requirements.
(1) The following materials are required for
packing Power Supplies PP-109/GhR
and PP-112/GR.

Material ! Quantity
Waterproof barrier material .- ..ooooon 16 sq. ft.
Paper, single face, flexible, corrugated . o .- 20 sq. ft.
Tape, pressure-sensitive o ceeoennuo- 10 ft.
Tape, paper, gummed ..o oo o 6 ft.
Strapping, flat steel . .o mi e 10 ft.
Wood shipping boOReS . cc e oo mcm e i ea.

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

Hox size (In.) Board feet | Cuble feor | FA9F5 Weieht

19518 % 160 i 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 waterproot bar-
rier material. Seal the seams with
water-resistant, pressure-sensitive tape.

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

(8) Accessories and spare parts. Paclage
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 spare
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 iz 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.

e. Pucking. Place one packaged power supply
and one consolidated package of tubes, nccessories,
and epare parts together in a wooden box, Fabri-
cate the box to fit the contents snugly and line it
with a waterproof case liner. Fill voids in the
box with pads of flexible, corrugated paper. Use
metal strapping sround 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. Swmeash. Smash capacitors, transformers, re-
sistors, sockets, terminal boards, plugs, vibrators,
and relays, use sledges, axes, handaxes, pickaxes,
hammers, erowbars, or other heavy tools.

b, Cut. Cut wiring; use axes, handaxes or
machetes.

¢. Burn. DBurn technical literature, vesistors,
capacitors, transformers, and vibrators; use gaso-
line, kerosene, oil, flame throwers, or incendiary
grenades.

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

é. Buplode. 1f explosives ave necessary, use
firearms, grenades, or TNT.

J. Dispose. Bury or scaiter the destroyed parts
in slit trenches, fox holes, or other holes; or throw
them into streams.

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

AXIAL-LEAD RESISTORS

RADIAL-LEAD RESISTORS

{INSULATED) {UNINSULATED)
(END)
ABCGCOD {80DY)
RA
S TOLERANGE (£8D)
s T s S e
LTOLERANGE SEGOND
IGNIFIGANT
e MULTIPLIER FSISS;FEC N
SEGOND SIGNIFIGANT FiGURE MULTIPLIER
{DOT OR BAND) FIRST
e FIRST SIGNIFIGANT FIGURE SIGNEIGANT
FIGURE
RC~COMPOSITION RZ~COMPOSITION
(END) (BODY}
A BGCD TOLERANGE A
£ 7 V17 (enD)
[rrvmmir 1 s | e § 94 i | ;% 7
= Y
L‘FOLERANGE SEGOND
[ swniFcanT
MULTIPLIER #IGURE
Lo SEGOND SIGNIFICANT MULTIPLIER
FIGURE {DCT OR BAND) FIRSY
SIGNIFIGANT
FIRST SIBNIFIGANT FIGURE FIGURE
(DOUBLE WIDTH SIGNiEIES
FIXED WIRE-WOUND
RESISTORS)
RU-WIRE-WOUND RZ~COMPOSITION
-4
RESISTOR COLOR CODE
BAND A OR BODY ¥ BAND B OR END¥ BAND C CR DOT OR BAND¥ BAND D OR END¥®
FIRST SEGORD RESISTANCE
COLOR SIGNIFICANT COLOR SIGNIFICANT COLOR MULTIPLIER GOLOR TOLERANGE
F1GURE FIGURE {PERCENT}
BLACK o BLAGK o BLACK 1 BODY | " teo
BROWN 1 BROWN 1 BROWN 0 SILVER tio
RED 2 RED 2 RED 100 60LD ts
ORANGE 3 ORANGE 3 ORANGE 1,000
YELLOW 4 YELLOW 4 YELLOW 19,000
GREEN 5 GREEN 5 GREEN 100,000
BLUE 5 BLUE 3 BLUE 1,000,000
C PURPLE n PURPLE N
{VIOLET) [VIOLET)
GRAY 8 GRAY 8 GOLD 0.1
WHITE 9 WHITE -3 SILVER 0.0t

*ronr WIRE-WOUND-TYPE RESISTORS, BAND A SHALL BE DOUBLE-WIDTH.

WHEN BODY COLOR 1S THE SAME AS THE DOT
THE GOLORS ARE DIFFERENTIATED BY SHADE,

EXAMPLES {BAND MARKING):
10 OHMS 120 PERGENT: BROWN BAND & BLACK BAND B;
BLACK BAND C; NO BAND O.
4.7 OHMS 28 PERCENT: YELLOW BAND A; PURPLE BAND B;
GOLD BAND C; 6OLD BANDD.
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(OR BANDY OR END COLOR,
GLOSS, OR OTHER MEANS.

EXAMPLES (BODY MARKING):

10 OHMS ¥ 20 PERCENT: BROWN BODY; BLAGK END; BLACK DOT
CR BAND; BODY GOLOR ON TOLERANGE END.

3,000 0BMS £10 PERCENT: QRANGE BODY, BLAGK END; RED DOT
OR BAND; SILVER EnD. STD-R!

Figure 18. Resistor color codes.



CAPACITOR COLOR CODE MARKING
(MIL-STD CAPACITORS)

TYPE INDIEATOR ¥ MIL BUTTON-MICA FIRST SIGNIFICANT FIGURE :
IBENTIFIER {BLACK) :
FIRST SIGNIFICANT FIGURE SECOND SIGNIFIGANT FIGURE :
SECOND SIGNIFICANT FIGURE '
: DECIMAL MULTIPLIER ‘
INDIGATOR
(READING DIRECTION) CHARAGTERISTIC GAPAGITANGE TOLERANGE
— End BUTTON-MICA (CB)
DECIMAL MULTIPLIER Y7 FIRST SIGNIFICANT FIGURE SEGOND SIGNIFIGANT FIGURE
TOLERANGE DECIMAL MULTIPLIER
L GHARAGTERISTIC CHARAGTERISTIC GAPAGITANGE TOLERANGE

Mil IDENTIFIER
(BLACK DOT}

¥ 5L ACK DOT: MICA DIELECYRIC
SILVER DOY: PAPER DIELECTRIC

i
INDIGATES NUMBER GF ZERQS ON PAPER TYPE, INNER-ELECTRODE

MICA {CM) AND PAPER (CN} TERMINAL | i
SECOND SIGNIFICANT FIGURE
FIRST SIGNIFICANT FIGURE— DECIMAL MULTIPLIER CHARACTERIST!IC FIRST SIGNIFICANT FiGURE :
TEMPERATURE ————y roz\pacwnmcs TOLERANGE \‘o’?’\/sacowo SIGNIFIGANT FIGURE i
GOEFFIGIENT - of’
INNER - ——=gm——y !::::{ a EH % ':m 7—4—DECIMAL MULTIPLIER
ELECTRORE TERMINAL CAPAGITANGE TOLERANCE

MIL $DENTIFIER

SECOND SIGNIFICANT FIGURE
FIRST SIGNIFICANT FIGURE
TEMPERATURE
COEFFICIENT

{BLACK SPOT}
NOTES:
I. SFOTS MAY BE USED ON TUBULAR CAPACITORS;
CHARACTERISTIC SPOT 15 LARGER AND MIL IDENTIFIER
IS ON SiDE DIAMETRICALLY OPPOSITE GOLOR SPOTS.
2. MIL IDENTIFIER OF DISK TYPE 15 ON REVERSE SiDE;

OECIMAL MULTIPLIER
CAPACITANGE TOLERANGE

INNER-ELECTRODE
TERMINAL

CHARAGTERISTIC SPOT IS LARGER OR SPAGE BETWEEN
TE: I U : CHARACTERISTIC AND TOLERANCE SPOTS IS THREE
NOTE: : TIMES SPACE BETWEEN ADJAGENT $POTS,
SPOTS MAY BE USED INSTEAD OF BANDS,; TEMPERATURE 3, TOLERANCE: YELLOW, +100%,—20% .
COEFFIGIENT MARKING 1§ LARGER. '
CERAMIC~TEMPERATURE COMPENSATING (£C) CERAMIC~GENERAL PURPOSE (CK)
CAPACITOR COLCGR CODE
MULTPLIER CHARACTERISTIC TOLERANCE 2 TEMPERATURE
3. §1G COEFFICIENT
COLOR Fio NUMBER cc {UUF/UF/°C)
DECIMAL QF CM| CN} CB | CK CM CN [o:] FVERTTHU0F .
ZEROS I0UUF|OR LESS ;
BLACK o | NGNE A 2e 20 20 | 20 2 ZERO
BROWN ) 10 ! sfle|B|w ' ~30
RED 2 100 2 c | X 2 2 2 -850
ORANGE s (000 3 o ]| oD 30 150
YELLOW a 10,000 4 N -220
GREEN 5 5 F | R 5 0.5 ~330
BLUE 3 & s -470
PURPLE
e 7 7 Tl ow -730
GRAY 8 8 X 0.25 +30 ‘
WHITE 9 3 10 I —330(t5001 ¥
GOLD 0.1 5 5 +00
SILVER 0.0 0 10 10 ;

1. LETTERS ARE IN TYPE DESIGNATIONS GIVEN IN MIL-C SPECIFICATIONS,
2. IN PERGENT, EXCEPT M YUF FOR CG-TYPE GAPACITCRS OF 10 UUF OR LESS, STD-CI
3, INTENDED FGR USE IN CIRCUITS NOT REQUIRING GOMPENSATION,

Figure 19. Cupacitor color codes.
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