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WARNING
HIGH VOLTAGE

is used in the operation

of this equipment.

DEATH ON CONTACT

may result if operating personnel fail

lo observe safety precautions.
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GENERAL PRINCIPLES

1. Seconds count! Begin at once! Don’t take time
to move the victim unless you must. Don’'t loosen
clothes, apply stimulants or try to warm the victim,.
Start resuscitation! Get air in the lungs! You may
save a life!

2. Place the victim’s body in a prone position, so
that any fluids will drain from the respiratory pas-
sages. The head should be extended and turned
sideward never flexed forward; the chin shouldn’t
sag, since obstruction of the respiratory passages
may occur.

3. Remove any froth or debris from the mouth with
your fingers. Draw the victim's tongue forward..

4. Begin artificial respiration. Continue it rhyth-
mically and without any interruption until natural
breathing starts or the victim is pronounced dead.
Try to keep the rhythm smooth. Split-second timing

1S not absolutely essential. -

5. When the victim starts breathing, or when addi-
tional help is available loosen the clothing; remove
it, if it's wet; Keep the victim warm. Shock should
receive adequate attention. -Don’t interrupt the
rhythmical artificial technique for these measures.
Do them only when you have help or when natural
breathing has started.

6. When the victim is breathing, adjust your timing
to assist him. Don’t fight his efforts to breathe. Syn-
chronize your efforts with his. After resuscitation,
keep him lying down until seen by a physician or
until recovery seems certain.

7. Don’'t wait for mechanical resuscitation! If an
approved model is available, use it, but, since me-
chanical resuscitators are only slightly more effec-
tive than properly performed ‘“push-pull” manual
technique, never delay manual resuscitation for it.

BACK-PRESSURE ARM LIFT METHOD

1. Position of Victim. Place the victim in the prone
(face-down) position. Bend his elbows; place one
hand upon the other. Turn his face to one side, plac-
ing his cheek upon his hands.

2. Position of Operator. Kneel on your left or right
Kknee, at the victim’s head, facing him. Your knee

ARTIFICIAL RESPIRATION

should be at the side of the victim’s head close to his
forearm, your foot should ke near his elbow. Kneel
on both knees if you find it more comfortable, with
one knee on each side of the head. Place your hands
on the flat of the victim’s back so that their heels
are just below the lower tip of his shoulder blades.
With the tip of your thumbs touching spread your
fingers downward and outward. (See A)

3. Compression Phase. Rock forward until your
arms are approximately vertical and allow the
weight of the upper part of your body to exert a
slow, steady, even, downward pressure upon your
hands. This forces air out of the lungs. Keep your
elbows straight and press almost directly downward
on the back. (See B)

4. Expansion Phase. Release the pressure, avoid any
finish thrust, and commence to rock backward slow-
ly. Place your arms upon the victim's arms just
above the elbows, and draw his arms upward and
toward you. Apply just enough lift to feel resistance
and tension at the victim’'s shoulders.

Don’'t bend your elbows. As you rock backward, the
victim's arms will be drawn toward you. (The arm
lift expands the chest by pulling on the chest mus-
cles, arching the back and relieving the weight on
the chest.) Drop the arms gently to the ground or

floor. This completes the cycle. (See C and D). Now.

repeat the cycle.

5. Cycle Timing and Rhythm. Repeat the cycle 10
to 12 times per minute. Use a steady uniform rate
of Press, Release, Lift, Release. Longer counts of
about equal length should be given to the “Press”
and “Lift"” steps of the compression and expansion
phases. Make the “Release” periods of minimum
duration.

6. Changing Position or Operator.

(a) Remember that you can use either or both
knees or can shift knees during the procedure, pro-
vided you don’'t break the rhythm. Observe how you
rock forward with the back-pressure and backward
with the arm-lift. The rocking motion helps to sus-
tain the rhythm and adds to the ease of operation.

(b) If you tire and another person is available,
you can ‘“take turns.” Be careful not to break the
rhythm in changing. Move to one side and let your
replacement come in from the other side. Your re-
placement begins the “Press-Release” after one of
the “Lift-Release” phases, as you move away.

X
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Figure 1. Power Supply PP-112/GR, front view.




CHAPTER 1

INTRODUCTION

-

Sectio-n I, GENERAL

1. Purpose and -S:Eope

. This technical manual contains information -

pertaining to the description and theory of Power
Supplies PP-109/GR and PP-112/GR, and pro-
vides instructions for the maintenance, répair,
and test of these units. Two appendixes furnish
4 list of references and an identification table of
parts.

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

Section |l.

3. Purpose and Use

(fig. 1)

a. Power Supplies PP-109/GR and PP-112/GR
are vibrator type power supplies which derive
power from 12-and 24-volt storage batteries, res-
pectively, to supply the plate, filament, bias, and
relay voltages (paragraph 5).

b. The units are designed specifically to pro-
vide operating power for any one of Receiver-
Transmitters RT-66/GRC, RT-67/GRC, and R'T-
68/GRC (TM 11-289). Means are provided for
supplying power for the receiver only, or for both
the receiver and the transmitter. In addition,
provisions are made to allow either high- or low-
power operation of the transmitter section of the
receiver transmitter.

¢c. When used to supply power for receiving
only, the power supplies can be operated con-
tinuously.  When used alternately for {rans-
mitting and receiving, the power supplies should
not be usea for more than 5 minutes of con-
tinuous operation. If the power supplies are
used to furnish transmitter power continuously
for b minutes, an interval of at least 15 minutes
should be allowed before transmitting again.
During the 15-minute interval, the power sup-
plies can be used to furnish power for reception.

2. Forms and Records

The following foerms will be used for reporting
unsatisfactory conditions of matériel and equip-
ment, or imnroper preservation, packaging, pack-
ing, marking, loading, stowage, or handling the-
reof. |

a. DD Form 6, Report of Damaged or Impro-
per Shipment (Reports Control Symbol CS GLD-

66), will be filled out and forwarded as prescribed
in SR 745-45-5. - — -

b. DA AGO Form 468, Unsatisfactory Equip-
ment Report (Reports Control Symbol CS GLD-
247), will be filled out and forwarded to the Office
of the Chief Signal Officer, as prescribed in SR
700-495-5.

¢. Use other forms and records as authorized.

DESCRIPTION AND DATA

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

4, System Application

a. Power Supply PP-109/GR or PP-112/GR is
used in conjunction with Receiver-Transmitter
RT-66/GRC, RT-67/GRC, or RT-68/GRC 1n any
storage battery installation. Figure 2 is a sim-
plified block diagram of a system in which the
power supply is used to provide the necessary
operating potentials.

b. The OPERATE switch controls the applica-
tion of battery power to the power supply. When
this switch is on RECEIVE or TRANS & RE-
CEIVE, plate and filament voltages for the re-
ceiver are available at the POWER OUT connec-
lor terminals.

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

d. Plate and filament voltage for the transm-
itter are controlled by the OPERATE switch an«

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

another switch on the operator’s microphone or con-

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

5. Technical Characteristics
Rated input voltage:

Power Supply
PP 20 a0 o iusginy 25.2 volts de
(direct current).
Power Supply -
PP-109 8 R cieuis o 12.6 volts de.

Rated input current:

Power Supply

Ph-112/00.. ... iy 7.0 amperes.
Power Supply
IO _.. 11.5 amperes.

Filament and control circuit power drains:

High power Low power
Recelver
filaments__ 6.3 volts dc 6.3 volts de
(595 ma (595 ma)
(milliamperes))
Transmitter
filaments__. 6.3 volts dc 6.3 volts de
(1.415 amperes) (1.410
amperes)

Relay control |
circuits. . . 5.6 volts dc

5.6 volts de
(431 ma) (431 ma)
Plate, screen, and bias power drains:
Transmal Recetve
HIGH LOW HIGH LOW
450 volts de 200 volts de 0 volts 0 volts
(75 ma) (33.5 ma)
250 volts de 105 volts de¢ 0 volts 0 volts
(11.5 ma) (4.8 ma)
150 volts dc 90 volts dc 0 volts 0 volts
(37.5 ma) (22.5 ma)
100 volts de 00 volts de 105 volts de 105 volts de
(19 ma) (17 ma) (20 ma) (20 ma)
85 volts de 90 volts de 85 volts de 85 volts de
(70.7 ma) (75 ma) (50.5 ma) (50.5 ma)
—27 volts de 0 volts 0 volts 0 volts
(2 ma)



Adaptability to service conditions:

AMabade - Lo i 10,000 feet, maximum.
Shocks and vibration Will  stand shocks,
strains, and vibra-
tion 1in a vehicle op-
erating over rugged

terrain.
Weather and climate__ Immersionproofed and
fungiproofed.

Normal operating
temperature________ From —40°C (—40°
to +55°C (4 130°F).
. Description

a. GENErRaL. Power Supply PP-112/GR (fig.

) 1s a vibrator type power supply. It consists of a
anel-and-chassis assembly inclosed 1In an immer-
sionproof metal case. The panel-and-chassis as-
sembly is fastened to the case by six Dzus fasteners,
which are accessible from the front. The over-all
dimensions of the unit are 914 inches high by 74
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inches wide by 12 7/g inches long. The total
weight of the unit with case is about 35 pounds.
The exterior of the unit is finished with an olive
drab wrinkle paint.  The information in this
paragraph applies equally to Power Supplies
PP-112/GR and PP-109/GR except where me-
chanical and electrical differences in the latter
unit require special description.

b. Case. The metal case consists of an alumi-
num outer skin welded to an aluminum box. The
outer skin has been corrugated to increase its
resistance to shock. unners on the bottom of
the case permit it to be installed and locked on
the mounting base of the equipment with which
the power supply is to be used.

c. FRoNT PANEL. The front panel is an alumi-
num casting finished in an olive drab wrinkie
paint. All operating controls, fuse holders, cable
connectors, and Dzus fasteners are mounted on
the front of the panel. The panel is recessed to
prevent damage to the controls due to Impact.

Figure 3 Power Supply PP-112/GR, top of chassis.
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The use of controls, connectors, and other com-
onents mounted on the front panel is explained
in detail in paragraph 7.

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

(1) Front chassis assembly. 'The front

chassis assembly consists of a chassis

and an outer bracket (fig. 6). On the
chassis are mounted the large electro-
lytic capacitors and the chokes compos-
ing the a-c (alternating-current) ripple
filter assembly (fig. 3). The brackel
mounts a shelf for two large plug-in
type electrolytic capacitors (C-27 and
C-30) and a removable clamp assembly
for retaining these capacitors in their
sockets under vibration stresses (figs.
10 and 11). The chassis and the outer
bracket provide 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. recess in the
portion of the bracket facing the front
panel serves to inclose the panel-mount-
ed components and to mount the r-f
(radio-frequency) filter assembly (fig. 12).
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Figure 7. Power Supply PP-112/GR, conirols, fuses, and connectors.

.2) Rear chassis assembly. The rear chassis

assembly consists of a chassis ana rearv
plate (figs. 3, 6, and 12). The chassis
mounts the heat-producing parts of the
power supply, namely, the ballast tubes,
thermal relays, rectifier tubes, voltage
regulator tubes, and most of the large
resistors. Small angle brackets attach
the chassis to the bracket around the
front chassis (see (1) above). The chas-
sis is made of heavy aluminum and 1s
attached to the back plate to facilitate
heat conduction toward the rear of the
unit and away from the front chassis
components The top of the rear chas-
sis is separated into three compartments

by aluminum walls or baffles, for the
purpose of reflecting heat toward the
outer case and facilitating heat dissipa-
tion toward the back plate and the
power supply case.

(3) Bottom chassis assembly. 'The remov-

able bottom chassis assembly, mounted
below the front and rear chassis, is at-
tachea by means of machine screws to
the lower vertical portion of the outer
bracket and to the back plate. The
bottom chassis consists of a horizontal
bracket and a vertical bracket (figs. 5,
0, and 12). The top of the horizontal
bracket mounts the vibrators, the reiay,
and some resistors. The bottom of this
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CHAPTER 2

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

11. Block Diagram
(hg. 8)

a. Figure 8 1s a functional block diagram typical
of either power supply. It shows that three h-v
(high-voltage) circuits and three 1-v (low-voltage)
circuits are supplied from the common storage bat-
tery input terminals. The h-v circuits are vibrator
supplies used to provide the plate, screen, and bias
voltages for the receiver and transmitter circuits in
Receiver-Transmitter RT-66/GRC, RT-07/GRC,
or RT-08/GRC. The l-v circuits are used to sup-
ply the rcceiver-transmitter filament and relay
potentials.

'b. The 85-volt circuit (E-3 and T-3) is energized
whenever the OPERATE switch 1s 1n either the
RECEIVE or the TRANS & RECEIVE position.
The 150-volt circuit (E-2 and T-2) is energized
when the OPERATE switch 1s in the TRANS &
RECEIVE position and relay O-1 is energized. To
energize the transmitter h-v supply (E-1 and T-1)
the OPERATE switch must be in the TRANS &
RECEIVE position, relay O-1 must be energized,
and TRANS POWER switch S-2 must be in the
HIGH position.

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

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

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

12. Battery Input Circuit
(ig. 17)

The 24-volt storage battery input required for
the operation of Power Supply PP-112/GR 1is

8

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

13. Receiver Filament Supply Circuit (fig. 17)

The filament supply circuit for the receiver is
completed from the POWER IN connector to ter-
minal L of J-2 through section D of S-1, fuse
F-1, choke L-4, resistor R-39, ballast tubes R-40
and R-31, contacts 7 and 5 of K-2, and choke
1.-16.

a. Battery input filter L.-4 and C-5 prevents h-1
(high-frequency) interference from reaching the
battery circuit.

b. Ballast tubes R-40 and R-31 are essentially
variable resistors, the resistances of which vary
according to the voltage supplied. If the iput
voltage decreases, the voltage drop across the
ballast tubes decreases, causing a decrease 1n the
resistance of the tubes. This action results in a
constant current through the circuit and a cons-
tant voltage available for the filament circuit.

c. The thermal relay K-2 serves as protection
againsl excessive increases in filament voltages
which might be caused by variations in the oul-
put load. For example, if tube filaments in the
receiver open, the contacts of the relay open and
insert R-32 in series with the filament supply
circuit and in series with the heater element ol
K-2. The value of this resistor is sufficiently
h:gh to drop the output voltage to a value which
will nol damage the tube filamenis ana render
the receiver completely inoperative. Resislors
R-33, R-34, and R-39 drop the heater element
voltage to a value which will permit K-2 to open
its contacts under overloaa conditions.

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

e. The filter circuit consisting of choke L-16
and capacitor C-31 serves to filter h-f, a-c¢ volt-
ages from the d-c output.
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14. Transmitter Filament Supply Circuit
(fig. 17)

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

a. The series-parallel arrangement of ballast
lubes R-37 and R-38 and R-25 and R-24 allows
for the relatively large amount of transmitter
filament current suppliel by the circuit. Resis-
tors R-26, R-27 and R-28 associated with ther-
mal relay K-1 have functions comparable to
those of resistors R-32, R-33, R-34, and R-3o
associated with thermal relay K-2 (par. 13c¢).

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

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

15. Relay Supply Circuit

The relay supply circuit also extends through
section B of S-1, fuse F-3, choke L-6, and conti-
nues through voltage-dropping resistor R-30
and choke L-15 to terminal A of J-2, L-15 and
C-29 form an h-f noise filter.

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

The 85-volt supply circuit extends over bat-
tery terminals C and B of J-1, through section .,
of S-1 (when in either RECEIVE or TRANS &
RECEIVE position), through fuse F-2 and bat-
tery filter L-5 and C-6, to the input of the vibrator
circuit proper. The vibrator circuil includes vi-
brator E-3 and transformer T-3. In the follow-
ing subparagraphs, the explanation is based
on the assumption that a shunt-drive wibrator
is inserted in vibrator socket X-10. The overa-
tion of the circuit for a scries-drive vibrator is
describea 1n paragraph 1V.

a. CONVERSION TO AC. Electrons tlow from
the ground terminal of the battery to pin 7 ol
X-10, through the vibrator coil to pin 1 of X-10,
through one-half of the primary winding (1-2)
of transformer T-3, resistor R-19, r-f filter
choke L-5, fuse F-2, and the contacts of switch
S-1, and to the positive terminal of the battery.
Current through the driving coil develops o
magnetic field which attracts the reed until it
closes contact 1. In this position of the reed,
the coil is taken out of the battery circuit by

connecting contact 1 to ground through pin 7.

The neia couapses and the reed is returned by
spring action to the neutral position. However,

the reed inertia carries it through the neutral
position and causes it to close contact 6. Bat-
tery current flows through winding 3-2 of T-3,
in a direction opposite to the current which pre-
viously flowed through winding 1-2 of T-3.
The reed is returned again by spring action
toward the neutral position. It is acceleratea
through the neutral position toward contact 1 by
the magnetic pull which is caused by the pas-
sage of current through the driving coil while
the reed is in motion, current flows again
through winding 1-2 of T-3.  The reed then
closes contact 1 and again short-circuits the driv-
ing coil. The cycle is then repeated. Thus
lhe flow of current through the driving coil is
interrupted by periodic short-circuiting of the
coil. As the reed vibrates, baltery current
flows alternately through vibrator contacts 1
and 6 connected to the primary winding. This
reversal of current flow through the primary of
T-3 constitutes an ac which induces a stepped-
up a-c voltage in the h-v winding (4-5-6) and a
stepped-down a-c¢ voltage in the filament wind-
ing (7-8).

b. REcTIFicATION. The stepped-up a-c¢ volt-
age induced in winding 4-5-6 of T-3 is rectified
by contacts 2 and 5 of the vibrator. Because
of the voltage induced in the secondary wind-
ing of T-3, terminals 4 and 6 are alternately
made negative with respect to terminal 5 (the
center tap). The vibrator reed is phased with
the secondary voltage, so that vibrator contacts
2 and 5 alternately ground terminals 4 and 6 al
the same time that those terminals are negative
with respect to the center tap. The center tap
(terminal 5) is therefore always positive with
respect to chassis ground.

c. R-F FiLtEriNg. Buffer capacitor C-23
reduces spaiking at the vibrator contacts caused
by h-v transients, and it also improves the
waveshape. This prevents damage to the con-
tacts. Capacitors C-19 through C-22 serve to

~bypass r-f noise voltages to ground.

d. Ovurput Circurts. The d-c¢ outpul voltage
is taken off at the center tap (terminal 5) of T-3.
R-F noise voltages are bypassed to ground by
capacitor C-24. The filter consisting of I.-12
and C-25 serves to eliminate I-f a-c¢ ripple from
the d-c¢ output voltage. At the oulput of the
ripple filter the circuit branches off. One
branch extends through ripple filter R-17 and
(C-17 to terminal M of connector J-2.  This
branch supplies 105 volls to the final receiver
audio stage in the receiver-transmitters.  Ano-
ther branch extends through resistors R-21,
R-22, and R-23, and through r-f filter choke
[.-13 to terminal B of connector J-2. The filter
section composed of L-13 and C-26 serves to eli-
minate r-f noise from the d-c output. The foilow-
ing arrangements are provided to maintain
the output vollage constant at 85 and 105 volts
against changes in load current:

11



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

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

(3) A connection from terminal B of J-2
through section B of switch S-2A substi-
tutes the output of the 85-volt vibrator
circuit for the output of the 150-volt vi-
brator-circuit (E-2 and T-2) at terminal
C of J-2 when the TRANS POWER
switch is in the LOW position. V-3,
which is permanently connected to tei-
minal C, does not fire when the lower
potential is applied. To maintain a
constant output on the 85-volt supply
under the additional load condition, re-
sistor R-22 is short circuited when S-2
is in the LOW position.

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

a. The 150-volt supply circuit extends from the
input terminals of J-1 through section B of
switch S-1 (in the TRANS & RECEIVE position),
to fuse F-3 and r-f choke L-6 to vibrator-trans-
former circuit E-2 and T-2.

b. The operation of this circuit is similar to
that described for the 85-volt circuit (par. 16).
In the 150-volt supply circuit, however, the vibra-
tor circuit is completed through the normally
open contacts (7 and 8) of relay O-1. When this
relay is energized, vibrator E-2 functions in the
same manner as described for E-3 (par. 16), and
an output voltage is developed across the secon-
dary winding of T-2. Note that terminal 5 1s po-
sitive with respect to ground for the d-c output
voltage. Buffer capacitor C-13 serves to suppress
transformer transients. Capacitor C-12 sup-
preses r-f noise voltages.

c. The rectified output voltage at terminal 5 of
T-2 is routed through the I-f a-c ripple filter
(L-9, R-16, C-14A, and C-14B) and through the
r-f noise voltage filter, L.-11 and C-16, to sections
A and B of TRANS POWER switch S-2A.

d. When S-2 is in the HIGH position, the cir-
cuit is completed through section B of S-2A to
terminal C of J-2. In the HIGH position, V-3 ser-
ves to limit the maximum voltage appearing at
terminal C to the required value. When the
switch is in the LOW position, the connection
through section B of S-2A is broken, V-3 1s re-
moved from the 150-volt circuit, and the output
of the 150-volt supply circuit is connected
through section A of S-2A to terminal P of J-2,
in place of the 450-volt supply which is nor-
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mally connected to the terminal. With V-3 no
longer in the circuit, it is possible for the output
voltage to rise above 150 volts. The LOW po-
sition of S-2 (section B) also connects the 85-
volt supply to terminal C of J-2, in place of the
output of the 150-volt supply circuit, E-2 and
T-2.

e. A connection from terminal 5 of T-2 to ter-
minal 5 of T-1 arranges the vollages appearing
across these two transformers in series with each
other and serves as a basis for deriving the 450-
volt supply (par. 18).

18. 450-Volt Supply Circuit
(g, .17)

a. D-C voltage from the storage batlery 1s
routed through section A of switch S-1 (in the
TRANS & RECEIVE position), over contacts ot
S-2B (when in the HIGH position), through fuse
F-4 and r-f noise filter L-7 and C-8 to the vibra-
tor-transformer circuit (E-1 and T-1). The bal-
tery circuit is completed to the center tap (ter-
minal 2) of T-1 through contacts 9 and 10 of
relay O-1 when the relay is energized.

b. The process of converting the d-c¢ voltage to
an a-c voltage across the secondary windings ot
transformer T-1 is the same as that deseribed In
paragraph 16. Contacts 2 and 5 of vibrator El
are connected in parallel with contacts 1 and b,
respectively, and the vibrator operates non-
synchronously. Paralleling the contacts in this
manner permits longer contact life. = The ac
voltage is developed across the 300-volt secon-
dary winding (4-5-6) of T1 and across the 27-
volt winding (7-8-9) of TI.

c. To produce a d-c output voltage from the
secondary winding (7-8-9) a full wave selenium
rectifier CR-1 is used. Taps 7 and 9, of T1 are
connected to the positive leads of CR-1. The
negative lead is grounded to the chassis. Upon
conduction through either side, CR-1 grounds the
positive end of the secondary (with respect to the
center tap) and the center tap 8 is always nega-
tive with respect to the chassis.

The —27-volt bias voltage is taken off at ter-
minal 8 of that winding, routed through ripple
filter R-6 and C-3 and r-f filter L-2 and C-4 and

applied as a negative bias potential to terminal R
of J-2.

d. The a-c voltage (300 volts) developed
across winding 4-5-6 of T-1 is rectified by a cir-
cuit consisting of two duo diode tubes, V-1 and
V-2, type 1007 gasfilled full-wave rectifiers. The
h-v winding of T-1 is connected to one plate in
V-1 and to one plate in V-2. The remaining
plates are bridgea from one tube to the other
by resistors R-4 and R-5. These resistors per-
mit conduction through each tube at all times.
The center tap of the winding is raised approxi-
mately 150 volts above ground by its connec-
tion to the center tap of the secondary winding



of T-2. In this manner the two voltages add and
the output voltage becomes 450 volts. The fila-
ment supply for V-1 and V-2 is obtained from
winding 8-7 of transformer T-3. The rectified
output of V-1 and V-2 is taken from the fila-
ments and is filtered by the network consisting
of r-f noise voltage filter L-1, L.-8, and C-11 ana
a-c ripple filter L-3, C-9A, C-9B, C-10A, and
C-10B. Resistors R-7, R-8, R-9, and R-10 are
bleeder resistors which insure an equal division
of voltages across capacitors C-9 and C-10.

e. With switch S-2 in the HIGH position and
relay O-1 energized, the 450-volt output volt-
age is applied through section A of S-2A to
voltage divider R-12 and R-11. A 450-volt po-
tential is then available at terminal P of J-2.
The voltage divider provides a 250-volt potential
at terminal F. With switch S-2 in the LOW
position, the 450-volt output circuit is dis-
connecled from P of J-2. The imnput circuit is
broken by the switch (S-2B). When either of
these conditions exists, the power circuit i1s not
energized and no output voltage exists. Howe-
ver, since the filaments are energized from se-
condary winding 7-8 of T-3, which i1s 1n opera-
tion whenever switch S-1 is on (par. 16), the
filaments remain lit as long as E-3 is operative.

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

The operation of Power Supply PP-112/GR
using series-drive vibrators in the 85-, 150-, and
450-volt supply circuits is generally the same
as described 1in paragraphs 16, 17, and 18, res-
pectively. In the series-drive vibrators, howe-
ver, a separate contact is connected In series
with the driving coil to periodically interrupt
the battery circuit through the coil.

a. 89-VoLT SuprpLY CIRCUIT. The battery cir-
cuit extends from pin C of J-1 to pin 7 of X-10
through the series arrangement of the vibratorv
reed and the additional driving contact,
through the driving coil connected to pin 4 of
X-10, and through filter choke L-5, fuse F-2,
and contacts of switch S-1 in either the RE-
CEIVE or TRANS & RECEIVE positions and
back to terminal B of J-1.

b. 150-VoLTt SuppLy CIrcUIT. When a series-
drive vibrator is used in this circuit, the circuit
similarly extends from pin 7 of X-8, through the
series arrangement of the vibrator reed anad the
additional driving contact, through the driving
coll connected to pin 4 of X-8, and through filter
choke L-6 and fuse F-3 and. over the contacts
of switch S-1 in the TRANS & RECEIVE posi-
tion to terminal B of J-1. Only the load cir-
cuit of the wvibrator is completed through con-
tacts of relay O-1.

c. 450-VoLT SuprpLYy CirRculT. The circuit ar-
rangement for the 450-volt supply circuit when
a series-drive vibrator i1s used is the same as

described in a and b above, except that the cir-
cuit to terminal B of J-1 extends through choke
coil L-7, fuse F-4, contacts of switch S-2 in the
HIGH position, and contacts of switch S-1 in the
TRANS & RECEIVE position. Only the load
circuit of the vibrator is completea through
contacts of relay O-1.

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

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

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

c. The wvalues of current-limiting resistors
R-19, R-15, and R-3 differ from those of the
corresponding parts in Power Supply PP-
112/GR. In Power Supply PP-109/GR, buffer
capacitors C-23, C-13, and C-2 are shunted
across the secondary windings of transformers
T-3, T-2, and T-1, respectively. The reason for
this i1s that the wvalues of capacitance which
would be needed across the primary winding to
accomplish the same purpose would be imprac-
ticable. These capacitors are dual units arranged
in series to provide the proper voltage rating.

d. The filament supply circuit for the receiver
1s compleled from the POWER IN connector to
lerminal L of J-2 through section D of S-1, fuse
F-1, chcke L-4, ballast tube R-31, contacts 7
and 9 of K-2, and choke 1.-16.

(1) Battery input filter L-4 and C-5 pre-
vents h-f interference from reaching
the battery circuit.

(2) Ballast tube R-31 will compensate for
variations of the input source by chan-
ging resistance as the voltage varies and
thereby regulating the amount of fila-
ment current.

(3) The function of the terminal relay 1s
described in paragraph 13c. Note that
voltage-dropping resistors R-33, R-34,
and R-35 are placed in the circuits so
that there is a greater voltage drop
across the heater element of the ther-

mal relay in Power Supply PP-109/GR
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than in Power Supply PP-112/GI\. (2) Choke L-14 in combination with capa-

The higher voltage is necessary because citor C-28 is an h-f noise filter.
of the tendency of the relay lo open (3) The parallel arrangement of ballast
and close too readily when operated tubes R-24 and R-25 is used to allow
from the lower voltage supply. for the relatively large amount of trans-
e. The transmitter filament supply circuit ex- | mitter filament current supplied by
lends through contacts D of switch S-1, through the circuit. Resistors R-26, R-27, and
fuse F-1, and choke L.-4. It continues over the R-28 have functions comparable to
normaly open contacts (3 and 2) of relay O-1 those of resistors R-32, R-33, R-34, and
and exltends through parallel ballast tubes R-24 R-35 associated with thermal relay
and R-25 to the normally closed contacts of ther- K-2.

mal relay K-1. The 6.3-volt output is applied f. The value of resistor R-30 in the rela i
fe IS 2 : bk S val ySuPp}r

through filter choke L-14 to terminal N of J-2.  cjrcuit differs from that of the corresponding
(1) Capacitor C-27 is an I-f a-c ripple filter. part in Power Supply PP-112/CR.
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CHAPTER 3

FIELD MAINTENANCE INSTRUCTIONS

Section I. PREREPAIR PROCEDURES

Note. This chapter contains information for field main-
tenance. The amount of repair that can be performed by
units having field maintenance responsibility is limited only
by the tools and test equipment available, and by the skill
of the repairman.,

21. Tools and Cleaning Equipment

"Tools and cleaning materials needed for repairing

and cleaning the power supplies are contained In
Tool Equipment TE-113.

22. Test Equipment

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

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

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

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

1 Vacuum-tube voltmeter, Electronic Multi-
meter ME-6/U or equal.

1 Voltammeter I-50.

10 Load resistors, wire wound, + 59, tolcrance.

- For values see figure 14.

1 Tube Tester 1-177.

1 Fuse, 20 amperes, 25-30 volts.

1 Fuse, 15 amperes, 25-30 volts.

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

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

1 Test Lead Set CX-1331/U.

1 On-off switch.

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

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

a. Fuses. All fuses in the power supply arc
accessible from the front panel. Unscrew the fuse

caps at the top of the front panel. Removal of
the caps will also cause the fuses to come out ol
their holders, as the caps are also fuse extrac-
tors.

b. REMOVING IMMERSIONPROOF CASE. Before
the other pluck-out parts can be reached, the
immersionproof case must be removed. Loosen
the Dzus fasteners around the eages of the front
panel. Stand the unit on the front panel and
lift off the case. Be careful not to damage any
wiring or components while removing the case.
Place the panel-and-chassis assembly on a flal
surface so that the front panel hangs over the
edge and the bottom chassis rests on the sur-
face.  This precaution is necessary to prevent
damage to switches and wiring.

¢. REMoving HeEaT BARRIERS. Heat barriers,
consisting 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 usually must
he removed when the unit is being disassem-
hled, but must be replaced on reassembly. It
s extremely important for the operaling life ol
the equipment that these barriers be in place at
all times.

d. REMOVING VIBRATORS. The three vibra-
‘ors used in the power supply (E-1, E-2, and
[.-3) are located on the boltom chassis (fig. 9).
Pull the vibrators from their sockets. Do not
rock or jiggle the vibrator in its socket, since
this may spread the vibrator socket contacts and
damage the vibrator. Use a straight upwanl
pull.  If necessary, pry the vibrator out of the
socket by means of a screw driver In doing so,
be careful not to damage the socket, spread the
sibrator-retaining spring clip, or break the
rubber seal at the base of the vibrator. Once
the vibrator is free from its socket it can be re-
moved by tilting it toward the side of the unit.

¢e. REMOVING ELECTROLYTIC CAPACITORS.
(1) The two large plug-in type electrolytic

(
capacitors, C-27 and C-30, are held In
place by spring clips on a brackel atta-
ched to the right side of the front chas-
sis assembly (fig. 5). Remove the screws
which hold the bracket and spring-clip .
assembly in place. Save the screws and
associated washers; they will be needea
for reassembly purposes. Lift oftf the
bracket and spring-clip assembly. Re-
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move the electrolytic capacitors by a 24. Disassembly for Inspection and Cleaning
straight pull (lateral or upward, de- (figs. 10, 11, and 12)
pending on the position of the power

supply unit). Do not rock or jiggle the 1
cagggtors i)n their sockets; th]eggapaci_ a. GENERAL. Save all screws and washers re-

2

ors or socket prongs may be damaged. moved during the following disassembly proce-
: . . dure; they will be needed for reassembly ot the
Remove electrolytic capacitors C-3, C9, it Pplace the screws in their original holes:

C-10, C-14, and C-25 from the top front thi T : S 1 il
e e ] s will prevent them from being lost and wi
chasgls (O, ). GBS TIN P serve as a reminder as to where they belong.

€

tions noted in (1) above.

Note. Flectrolytic capacitor C-17 is not a plug-in part. Caution: Once the front panel has been loo-
REMOVING RECTIFIER TUBES, BALLAST sened, be careful not to pull on the wires or to

. o y . _
TuBeEs, THERMAL RELAYS, AND VOLTAGE REGULA- otherwise damage any of the exposed parts or

tor TuBes. These parts are located on the Wwiring Do not pull on the panel while the chas-
rear chassis, at the top of the unit (figs. 3 and  sis is being disassembled or moved about.

4). While removing these parts, be careful not

to damage socket contacts at the prongs on the b. PANEL. Place the unit, less case and pluck-
part. out parts, on the edge of a flat surface, so that the
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