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CHAPTER 1
INTRODUCTION

Section |,

1. Scope

a. This manual contains instructions for the in-
stallation, operation, maintenance, and repair of
Power Supply PP-327/GRC-9Y and Power Supply
PP-327A/GRC-9Y. Both power supplies are dis-
cussed together, Where differences exist, the power
supplies are discussed separately.

b. Official nomenclature followed by (*) indi-
cates all models of the equipment covered in this
manual. Thus, Power Supply PP-327(*) /GRC-9Y
represents Power Supply PP-327/GRC-9Y and
Power Supply PP-327A/GRC-9Y and Receiver-
Transmitter RT-77 (*) /GRC-9 represents Receiver-
Transmitter RT-77/GRC-9 and Receiver-Trans-

mitter RT-77A/GRC-9.

c. Comments on this publication will be for-
warded directly to the Commanding Officer, Signal
Corps Publications Agency, Fort Monmouth, New
Jersey, Attn: Standards Division.

2. Forms and Records

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

Section Il.

3. Purpose and Use

Power Supply PP-327(*)/GRC-9Y (fig. 1) is
used to supply all voltages required for the opera-.
tion of Receiver-Transmitter RT-77(*) /GRC-9,
which is the main component of Radio Set AN/
GRC-9. The power supply may also be used in
any other application that requires the output of
Power Supply PP-327/GRC-9Y, if provision is
made for controlling the unit (par. 14d). The re-
ceiver and transmitter filament voltages and the
receiver plate voltages are available when the power
input switch on the power supply is turned on. The

2

GENERAL

a. DD Form 6, Report of Damage or Improper
Shipment, will be filled out and forwarded as pre-
scribed in SR 745—45-5 (Army); Navy Shipping

. Guide, Article 1850-4 (Navy); and AFR 71-4 (Air

Force).

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

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

d. DA Form 11-238, Operator First Echelon
Maintenance Check List for Signal Corps Equip-
ment (Radio Communication, Direction Finding,
Carrier, Radar), will be prepared in accordance
with instructions on the back of the form (fig. 9).

(51270 W A PP
€. JJA I‘Ullll 11_403, QECONA

Maintenance Check List for Signal Corps Equip-
ment (Radio Communication, Direction Finding,
Carrier, Radar), will be prepared in accordance
with instructions on the back of the form (fig. 10).

f. Use other forms and records as authorized.

,J a A A | Ala
ana J.llllu I‘JLIlUlUU.

DESCRIPTION AND DATA

transmitter plate voltage is not available until the .
OFF-SEND-STAND BY switch on Receiver-
Transmitter RT-77(*)/GRC-9 is turned to the
SEND position. Refer to TM 11-263, Radio Set
AN/GRC-9.

4. Technical Characteristics
Power Supply PP-327/GRC-9Y:
Power input ............ 100 to 130 or 200 to
260 volts, 50 to
450 cps, single
phase; 200 watts.

TAGO 10156-A, Sept.



POWER SUPPLY PP-32T7/GRC-9Y

FOWER SUPPLY PP-327A /GRC-9Y

Figure 1. Power Supply PP-327(*)/GRC-0Y.

Power output:

Transmitter plate ...570 volts at 105 ma.
Receiver plate ... .. 108 voits at 32 ma.
teceiver filament ... 1.6 volts at 500 ma.
Control voltage ..... 6.7 volts at 670 ma.

Transmitter filament 6.5 volts at 1.9 amp.
Power .“;ll||]1]_\' PP-327A /GRC-9Y:
Power input ........c.un 100 to 130 or 200

TAGO 10156-A, Sept.

Power output:
Transmitter plate
Receiver i!l!lll' i &
eceiver filament
Control voltage ..
Transmitter filame

T™ 3070-I

to 260
to 450

phase;

. 540 volts
105 volts
1.5 volts

. 6.6 volts

nt 6.6 volts

volts, 60
CpPs, -ill;,!]l'

200 watts.

at 100 ma.
at 45 ma.
at H500 ma.
at 575 ma.
at 2 amp.

3



5. Components

a. Power Supply PP-327/GRC-9Y.
Reqquired Height Width
Component No. fin.) {in.}
Power Supply PP-327/GRC-9Y, including Power 1 81y 1514
Cable Assembly CX-112/1".
Cord CD-1086 l
Tube puller 1 |
h |
|
Running spares (par. 8) 1 set !
|
b. Power Supply PP-327A/GRC-9Y.
Required Height |
Clumnponent No. (in.)
- | ’
Power Supply PP-327A/GRC-9Y, including Power Cable Assem- 1 1014
bly CX-112/U. ‘
Cord CD-1086 1
Running spares (par. 8) 1 set
|
INDIGATOR LAMP E8

Figure 2.

POWER CABLE
ASSEMBLY
cxX-112/sU

CORD CD

Power Supply PP-327/GRC-

1086

Y, panel door open.

Length

{1 ]

2054

Depth
in.)

1614

Valume Unit weight
{cu ft) (I}
1.55 90
| 1

Length Unit weight

(in.} (k)
14 905
44 114

™ 5070-19
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6. Description of Power Supply PP-327/
GRC-9Y
(fig. 2)

Power Supply PP-327/GRC-9Y is inclosed in an
aluminum case, which is corrugated to prevent the
set from overheating during operation. All com-
ponents are mounted on the front panel, control
panel, tube subchassis, and main chassis. The con-
trol panel and the tube subchassis are mounted on
the main chassis behind the front panel and ean
be removed for the I‘l'|l|;u'l'mt'1|t of any parts
mounted on them. A spring-loaded hinged door is
provided on the front panel so that the controls,
When
the door is locked, the power supply is completely
Input Power Cable Assembly CX
112/U is permanently attached to the equipment
through an opening on the front panel. The output

fuses, and tube subchassis can be reached.

waterproof.

receptacle located on the front panel terminates
the output circuits of the power supply. Cord
CD-1086 is an eight-conductor power output cable
supplied with the equipment.

DZUs
FASTENERS

PLUG
PL-294
CONNEGTED TO JI

PL-279 CORD CD-1086

Figure 3. Power Sunply PP-327,

TAGO 10156-A, Sept,

7. Description of Power Supply PP-327A/
GRC-9Y
(fig. 3)

Power Supply PP-327A/GRC-9Y consists of a
panel-chassis assembly and a metal eabinet. Dzus
fasteners on the panel secure the assembly in the
cabinet. The controls, tubes, and fuses are mounted
on a subchassis assembly, which is fastened to the
panel. A door, fastened by Dzus fasteners, can be
opened so that the tubes, fuses, and controls ecan
be reached. The equipment is waterproof when
A blower in the equip-
ment is used for cooling purposes. The output
cable, Cord CD-1086, mates with the receptacle
on the front of the equipment,

the panel door is locked.

8. Running Spares
a. Power Supply PP-327/GRC-9Y.
1 tube 5R4WGY
1 tube 6X4W
2 tubes OA2
1 lamp, incandescent, 6- to 8-volt, .15-ampere,
bayonet base

SPARE FUSES

FOWER CABLE

Pl ASSEMBLY CX=i12/U TM S0TOA-14



4 fuses, .5-ampere, slow-blow, 114 inches long
by 14 inch diameter.

b. Power Supply PP-327A/GRC-9Y.
24 fuses, 2-ampere, 11 inches long by 14 inch
diameter
1 tube 5R4WGY
1 tube 6X4W
1 tube 991
1 tube 5751
1 tube 6216
1 current-regulating resistor, RT1
2 current-regulating resistors, RT2 and RT3.

9. Differences in Models

Power Supply PP-327/GRC-9Y and Power Sup-
ply PP-327A/GRC-9Y are both designed for use
with Receiver-Transmitter RT-77(*) /GRC-9 and
are interchangeable; however, they differ greatly in

Power Supply

Power Supply
PP-327A/GRC-9Y

Characteristics PP-327/GRC-9Y

Cooling method____| Corrugated case. Blower.

.5 amp. 2 amp.

10. Packaging Data

When packed for export shipment, the com-
ponents of Power Supply PP-327(*)/GRC-9Y are
placed in a moisture-vaporproof container and are
packed in a wooden export case. Figure 4 is an ex-
ploded view of a Power Supply PP-327(*)/GRC-
9Y packed for export shipment. The size, weight,
and volume of a typical case are indicated in the
chart below:

Note. Items may be packaged in a different manner from
that shown depending upon the supply channel.

Equipmer;t

Number of
cases

Power Supply PP-327/GRC-9Y __________________._

Power Supply PP-327A/GRC-9Y___________________

Height Width Depth VYolume Weight
(in.) (in.) (in.) (cu ft) {1b)
1714 22 10 2.3 123
1814 1734 211 4.1 130

many respects. The following table summaries the
major differences:

Characteristics

Power Supply
PP-327 /GRC9OY

Power Supply
PP-327A/GRC-9Y

Output voitages____

Regulation________

Adjustable outputs_

570 v—105 ma
108 v— 32 ma
6.7 v—670 ma
6.5 v— 1.9 amp
1.6 v—500 ma

Only receiver plate
supply.

None.

540 v—100 ma
105 v— 45 ma
6.6 v—575 ma
6.6 v— 2 amp
1.5 v—500 ma

All circuits except
transmitter
plate supply.

Receiver plate,
receiver fila-
ment, and
transmitter
filament.

11. Additional Equipment Required

When used with Receiver-Transmitter RT-77(*)/
GRC-9, no additional equipment is required to in-
stall and operate Power Supply PP-327(*)/GRC-
9Y.
must be provided to complete the circuit of the

When used with other equipment, switching

transmitter plate voltage supply. The switching
arrangement will depend on the particular installa-
tion (par. 14). One male connector Plug PL-294
will be required in addition to Cordage CO-139, or
equivalent. The connection at the opposite end of
the cable will. be determined by the individual

requirements.

TAGO 10156-A, Sept.



METAL STRAPS
WOODEN COVER

CORRUGATED FILLER

RUNNING SPARES
AND CABLE

COMPONENT

INNER CORRUGATED CARTON

MOISTURE-VAPORPROOF
BARRIER

OUTER CORRUGATED CARTON
MOISTURE-VAPORPROOF
BARRIER

WOODEN PACKING CASE

TM S070A-2I
Figure 4. Power Supply PP-327(*)/GRC-9Y, packaging diagram.

TAGO 10156-A, Sept.



CHAPTER 2
INSTALLATION AND OPERATION

Section |. SERVICE UPON RECEIPT OF EQUIPMENT

12. Siting

When used as part of Operations Center AN/
MTQ-1 (TM 11-5550), the power supply is in-
stalled in the mounting bracket provided (fig. 5).
When used in any other installation, the power
supply should be installed as close as possible to
Reeeiver-Transmitter RT-77(*) /GRC-9 and the
power source.

13. Checking New Equipment

a. Tubes. The power supplies are shipped with
all operating tubes installed in their sockets. Check
to see that each tube is firmly seated. Tube loea-
tions for Power Supply PP-327/GRC-9Y are shown

in figure 6. Figure 7 shows tube loeation for Power

RECEIVER-TRANSMITTER
RT-T7(m)/GRG-9
MOUNTING BRACKET

POWER SUPPLY
PP-32TI%)/GRC-9Y
MOUNTING BRACKET

Figure 5

SURFACE DuUCT
POWER CORD

Supply PP-327A/GRC-9Y. Tube V5 (in the A
model) is located on the chassis (fig. 29) and can
be reached by releasing the Dzus fasteners that hold
the panel to the cabinet and by drawing out the
panel with the chassis.

b. Fuses. The location of all operating fuses is
shown in figures 6 and 7. Check to see that all
fuses are in operating condition and of the proper
value. Power Supply PP-327/GRC-9Y uses .5-
ampere fuses and Power Supply PP-327A/GRC-9Y
uses 2-ampere fuses.

14. Installation
a. Mounting.
(1) To install the power supply unit in Op-

GROUND
BINDING POST

' SURFACE
DUCT

FOLDING
LEGS

™ 5070 - 2%

Radio rack used in Operations Cenler AN/ MTQ-1.

TAGO 10156-A, Sept.



HV RECTIFIER
. . . . o
g LINE AMPS
¥
.
-
-
A
LINE SWITCH
POSITION SPARES
Lock HI ON
RANGE POWER
Lo OFF
LV RECTIFIER
6X4W OAZ onz
!
INDICATOR LAMP T™ 5070-4

Figure 6. Power Supply PP-32?/GRC-9Y, controls and lube location.

Sl s2
HV RECTIFIER CONTROL TUBE SWITCH INPUT VOLTAGE ON-OFF INDICATOR LAMP BLOWER
VI 5R4GY V4 575l GUARD SELECTION SWITCH SWITCH Il Bl

/I

TV

ON
POWER
Fi -ss 2 .w.n

/ \

/ N
LV RECTIFIER SERIES REGULATOR
V2 6X4W V3 6216 T™ 5070A~6

Figure 7. Power Supply PP-32?A/GRC-9Y, controls and tube location.

erations Center AN/MTQ-1 (fig. 5), pro-
ceed as follows:

(a) Set the power supply in a vertical posi-
tion with the front panel on top and the
output receptacle on the left side.

(b) Set the power supply into the bracket
and be sure that the two mounting studs
enter the two mounting holes in the
power supply case.

TAGO 10156-A, Sept.

(¢) Push the power supply firmly against
the radio rack, and secure it in place
with the clamps and wing nuts provided.

(2) For other installation, the unit may be
mounted horizontally with four 14-20 bolts
on 10- by 10-inch centers.

b. Power Input Connections. Connect Power
Cable Assembly CX-112/U to either a 115- or 230-
volt alternating current (ac) power source of 50 to



450 cycles per second (cps) that is capable of sup-
plying at least 200 watts.

c. Connections to Recewer-Transmaitter RT-77
(*)/GRC-9. Connect the female plug of Cord CD-
1086 to the power input receptacle on Receiver-
Transmitter RT-77(*) /GRC-9. Connect the male
plug on the output cable to the power output re-
ceptacle on the front of the power supply.

d. Connections to Other Equipment. Make up an
auxiliary cable according to the diagram given in
figure 8; use Plug P1.-294 on one end. Connect the
other ends of the wires to the required terminals,
depending on the equipment used. All voltages,
except the transmitter plate voltage, are present

TA aptivata

whan tha nowar ctinnly 19 f1irmad an
AU QAUULY (Quve

Yyiivii vy IJU Yy ui Quy}lll 40 vuilivu vil.
the transmitter plate voltage supply, connect a
jumper from pin 53 to pin 55 of Plug PL-294 or

—

BOTTOM VIEW ()
|

[

]

CABLE CONNECTOR
PLUG PL-294

NOTE:

provide an external shorting switch between the
lead from pin 55 of Plug PL-294 and the common
ground (pin 53).

15. Service Upon Receipt of Used or Recon-
ditioned Equipment

If used or reconditioned equipment is received,
proceed as follows:

a. Check the equipment tubes and fuses (par.
13).

b. Check the equipment for tags or other indi-
cations of changes. Note the changes in this man-
ual, preferably on the schematic diagram; and in-
clude the order and serial numbers of modified
equipments.

¢. Install and connect the equipment - (par. 14).

(0-
NO. 14 AWG——l—j-—’ +1.5V (+1.6V)

NO. 20 AWG ——}—> +6.6V(+6.7V)

45 57*—;% NO. 20 AWG —}—f—> +I05V (+ 108V)

58
o |—no 20 awe ——}— +i05v (+108V)
L No. 20 AWG
NO. 20 AWG

NO. 20 AWG

EXTERNAL
SWITCH
(SEE NOTE)

» +1.5V{+1.6V)

| ‘ o
——|+ +540v(+570V5
¢—> COMMON =

!\ NO. 14 AWG ——j}—» +66V(+6.5V)
\
-/ S~sHELD—

TO OBTAIN TRANSMITTER PLATE VOLTAGE
WITHOUT USE OF EXTERNAL SWITCH,
CONNECT JUMPER BETWEEN PIN 53

AND PIN 55.

VOLTAGES IN PARENTHESES ARE FOR
POWER SUPPLY PP-327/GRC-9Y.

TM5070A-2

Figure 8. Auxiliary cable diagram.

TAGO 10156-A, Sept.



Section [l

16. General

Improper setting of the controls can cause dam-
age to this equipment. Therefore, it is important
to know the function of every control. Actual op-
eration of the power supply is discussed in para-

. CONTROLS

Control Function

Output receptacle (J1)_| Power supply output connector.

Indicator lamp (I 1)_..| Indicates when power is on.

graphs 18 and 19.

17. Controls and Their Uses
a. Power Supply PP-327/GRC-9Y (fig. 6).

Control

Function

POWER ON-OFF
switeh (S1).

LINE 230-115 switch
S3

~

RANGE HI-LO switch
(82).

FUSE F1 and FUSE
F2.

FUSE F3 and FUSE
Fa.

In ON position, connects power sup-
ply to power source.

Connects power supply for 115- or
230-volt power source operation.

Adjusts power supply for operation
from line voltages that vary
below or above 115 to 230 volts.

Protect 570-volt circuits from over-
load damage.

Protect remaining circuits from
overload damage.

b. Power Supply

PP-327A/GRC-9Y (fig. 7).

Control

Function

Power ON-OFF switch
(82).

115-230 switch (S1)____

FUSE F1 and FUSE
F2.

FUSE F3 and FUSE
F4,

Indicator lamp (I1)____

In ON position, connects power sup-
ply to power source.

Makes proper internal connections
for 115-volt or 230-volt opera-
tion. Protected by a switch
guard to prevent switch from
being improperly operated.

Protects hv circuits from over-
loads.

Protects lv circuits from overloads.

Indicates when power is on.

Section Ill. OPERATION UNDER USUAL CONDITIONS

18. Preliminary Starting Procedure

~ a. Check the condition and value of all fuses.
Power Supply PP-327/GRC-9Y uses .5-ampere
fuses, and Power Supply PP-327A/GRC-9Y uses
2-ampere fuses.

b. Place the input voltage selection switch in the
115- or 230-volt position, according to the input
source voltage. ’

c. For Power Supply PP-327/GRC-9Y only, set
the RANGE HI-LO switch in the LO position for
line voltages of 100 to 120 volts and 200 to 240

volts; for line voltages of 110 to 130 volts and 220
to 260 volts, set the RANGE switch in the HI
position.

19. Starting and Stopping Procedure

a. To turn on the set, set the power switch to
the ON position.

Caution: Leave the door on the front panel
open during operation of the power supply to pre-
vent the power supply from overheating.

b. To stop the power supply, turn the power
switch to the OFF position.

Section IV. OPERATION UNDER UNUSUAL CONDITIONS

20. General

The operation of Power Supply PP-327(*)/
GRC-9Y may be difficult in regions where extreme
cold, heat, moisture, and sand conditions prevail.
Procedures for minimizing the effect of these un-

TAGO 10156-A, Sept.

usual operating conditions are outlined in 21
through 23.

21. Operation in Arctic Climates
Subzero temperatures and climatic conditions as-
sociated with cold weather affect the efficient op-



eration of the equipment. Instructions and precau-
tions for operation under such adverse conditions
follow:

a. Keep the equipment warm and dry. If it is not
in a heated inclosure, construct an insulated box for
the set.

b. When equipment that has been exposed to the
cold is brought into a warm room, it will sweat
until it reaches room temperature. This condition
also occurs when equipment warms up during the
day after exposure during a cold night. When the
equipment has reached room temperature, dry it
thoroughly.

c. Handle the equipment carefully.

22. Operation in Tropical Climates

When operated in tropical climates, radio equip-
ment may be installed in tents, huts, or when neces-
sary, in underground dugouts. Equipment that is
installed below ground or set up in swampy areas
is subjected to more acute moisture conditions than
those that are normal. Ventilation is usually very
poor, and the high relative humidity causes con-
densation of moisture on the equipment whenever
its temperature becomes lower than that of the
surrounding air. To minimize this condition, place
lighted electric bulbs under it.

21vCQQ CLCOLIIC DUIDs LVIAKCL ARTT

lighted whenever the power supply is not in opera-
tion.

T(npp these lamps

LITUOT AQipS

12

23. Operation in Desert Climates

a. The main problem that arises with equipment
operation in desert areas is the large amount of
sand, dust, or dirt that enters the moving parts of
radio equipment. The ideal preventive precaution
is to house the equipment in a dustproof shelter.
Such a building is seldom available and would
require air conditioning; therefore, the next best
precaution is to make the building in which the
equipment is located as dustproof as possible with
available materials. Hang wet sacking over the
windows and door, cover the inside walls with heavy
paper, and secure the side walls of tents with sand
to prevent their flapping in the wind.

b. Never tie power cords, signal cords, or other
wiring connections to either the inside or the out-
side of tents. Desert areas are subject to sudden
wind squalls, which may jerk the connections loose
or break the lines.

¢. Keep the equipment as free from dust as pos-
sible. Make frequent preventive maintenance
checks (par. 28).

d. The drastic decrease in temperature at night
often causes condensation of moisture on the equip-
ment. For protection, cover it with a tarpaulin or
similar material when not in use.

TAGO 10156-A, Sept.



CHAPTER 3
ORGANIZATIONAL MAINTENANCE

Section I. PREVENTIVE MAINTENANCE SERVICES

24. Tools and Material Required for Power
Supply PP-327(*)/GRC-9Y
Tools and materials required for organizational
maintenance of the power supply are listed in a
and b below. Items contained in Tool Equipment
TE—41 are listed in Department of the Army Sup-
ply Manual SIG 6-TE-41.

a. Tools.
1 Tool Equipment TE-41
1 No. 4 hexagonal socket-head, set screw
wrench
1 Multimeter TS-297,/U

b. Materials.
Orange stick
Cheesecloth, bleached, lint-free
Carbon tetrachloride
Sandpaper, flint, No. 000
Solvent, Dry Cleaning (SD) (Fed spec No.
P-S-661a)

25. Definition of Preventive Maintenance

Preventive maintenance is work performed on
equipment (usually when the equipment is not in
use) to keep it in good working order so that
breakdowns and needless interruption 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 occur-
ring.

26. 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. If the dry cloth or brush will not
remove the dirt, use one of the following techniques,
as applicable:

(1) When cleaning electrical contacts, use a
cloth or brush moistened with carbon tet-

TAGO 10156-A, Sept.

rachloride; when the contacts are clean,
wipe them dry with a cloth.

Caution: Repeated contact of carbon
tetrachloride with the skin or prolonged
breathing of the fumes is dangerous. Be
sure adequate ventilation is provided.

(2) When cleaning surfaces that perform no
electrical function, use a cloth or brush
moistened with solvent (SD); after clean-
ing, wipe the parts dry with a cloth.

c. If available, dry compressed air may be used
at a line pressure not exceeding 60 pounds per
square inch (psi) to remove dust from inaccessible
places. Be careful, however, or mechanical dam-
age from the air blast may result.

Caution: When using compressed air, always di-
rect the first blast from the air line toward the
floor. This procedure is necessary to clear con-
densed moisture from the line.

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

27. Use of Preventive Maintenance Forms

a. The decision concerning the items on DA
Forms 11-238 and 11-239 that are to be applied
to this equipment is a tactical decision to be made
in the case of first echelon maintenance by the com-
munications officer/chief or his designated represent-
ative, and in the case of second or third echelon
maintenance, by the individual making the inspec-
tion. Instructions for the use of each form appear
on the reverse side of the form.

b. Circled items on figures 9 and 10 are partially
or totally applicable to Power Supply PP-327(*)/
GRC-9Y. Items not applicable have been crossed
out. References in the ITEM column are to para-
graph 28, which contains additional detailed infor-
mation on performing preventive maintenance.
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28. Performing Preventive Maintenance

Perform the preventive maintenance operations
at the interval indicated on the DA Form 11-238
unless these intervals are reduced by the command-
ing officer.

Caution: Screws, bolts, and nuts should not be
tightened carelessly. Connectors should be finger-
tight only. Fittings tightened beyond the pressure
for which they are designed will be damaged or
broken.

a. Exterior Items.

14

(1)

(2)
(3)

(4)
(5)
(6)
(7)
(8

(9)

(10)

Check for completeness and the general
condition of the power supply. The com-
ponents of the set are listed in paragraph
5.

Check the suitability of the location and
the installation for normal operation.
Remove dirt and moisture from the panels,
which are exposed when opening the access
door. Remove dirt and moisture from the
plugs on Cord CD-1086.

Inspect the seating of fuses F1, ¥2, F3,
and F4 (figs. 6 and 7).

Inspect the seating of the indicator lamp
on the front panel (figs. 6 and 7).

Inspect the output connector for dirt, mois-
ture, and looseness.

Check for normal operation of the power
supply (par. 37).

Clean the cabinet; check and tighten the
four shock mounts.
corrosion, and moisture.

Inspect Cord CD-1086 and Power Cable
Assembly CX-112/U (figs. 2 and 3) for
cracks, breaks, fraying, kinks, and mildew.
Inspect the power switch and the input
voltage selection switch for looseness and
positive action. On Power Supply PP-
327/GRC-9Y, inspect the RANGE switch.

Caution: Do not change the position of the

input voltage selection switch when the
power switch is on.

Inspect them for rust,

(11)

b. Interior Items.

Clean the name plate and the warning
plate.

Disconnect Power Cable As-

sembly CX-112/U and Cord CD-1086 and with-
draw the panel and the attached chassis from the

cabinet.

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(9)

(10)

(11)

(12)

Remove any accumulated dirt and mois-
ture from the chassis.

Inspect the tubes and tube sockets for
cracks, moisture, socket spring tension, and
positive soldered connections.

Check all capacitors for tightness of
mounting, properly soldered connections,
and leaks or corrosion.

Inspect all resistors for cracks, chipping,
blistering, discoloration, and positive sol-
dered connections.

Clean and tighten the connections and
mountings of the transformers and chokes;
inspect for properly soldered connections
and for evidence of overheating or leak-
age. :

Inspect the panel gaskeﬁ, blower gasket,
and connector gasket for positive seal and
corrosion.

Tighten the mountings and inspect relays
for dirt, corrosion, and properly soldered
connections.

Tighten the mountings and inspect the
rectifiers for dirt, corrosion, and properly
soldered connections.

Tighten the blower mount (for Power
Supply PP-327A/GRC-9Y only).

Inspect the blower for dirt accumulation,
evidence of overheating, and positive con-

nections (for Power Supply PP-327A/
GRC-9Y onlv)

ALV v oA ULJAJ I

Inspect all wiring for mildew, dirt, or fray-
ing. '

Inspect the soldered connections to J1 for
positive connection.
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OPERATOR FIRST ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT
RADIO COMMURICATION, DIRECTION FINDING, CARRIER, RADAR

INSTRUCTIONS: See other side

{~632

EQUIPMENT NOMENC LATURE ) EQUIPMENT SERIAL NO.
POWER SUPPLY PP-327A/GRC-9Y

NOTE: Strike out items not applicable.

LEGEND FOR MARKING CONDITIONS: ¥ Satisfactory; X Adjustment, repair or replacement required; ® Defect corrected.

DAILY
C N
NO ITEM ONDIT IO
S| M| Tiw(|rT S
1
1 COMPLETENESS AND GENERAL CONDITION OF EQUIPMENT ( é s it ying- coses, wire and cable,
miosophones, tubes, spare parts, technical manuals and sccessories). PAR. 28a (i)
2
LOCATION AND INSTALLATION SUITABLE FOR NORMAL OPERATION.
PAR. 284 (2)

3) CLEAN DIRT ANu MOISTURE FROM ANTFENNAG—M-HGROPHONET—HEADEEFEy—CHESTEETSy—#EXEY JACKS, PLUGS, FELEPHONES,
SARRNNG—RACE-,

» COMPONENT PANELS. PAR. 280 (3)(6)(11)
) ) ‘
INSPECT SEATING OF READILY ACCESSIBLE "PLUCK-QUT" ITEMS: F4B&&, LAMPS, GR¥G&F#tS, FUSES, CONNECTORS,
VHERAFORS, PLUG-IN COILS AND RESISTORS. PAR 280 “”5)(9,
| S ECT CONEAO L E0R— 44— EAAR NG GO0 Ny HON—OR— I -RRED— GGyttt S PO
e EFON

6
O CHECK FOR NORMAL OPERATION.

~&RATOREy AND PILOT LIGHT ASSEMBLIES. PAR. 28a (6)(10)

PAR. 280 (7)
WEEKLY
2 '
NO ITEM SN0 ITEM °£
* g ]
— _ © 2.
13
CLEAN AND TIGHTEN EXTERIOR OF COMPONENTS AND CASES, RACK
MOUNTS, SHOCK MOUNTS, ANFENNA—MOUNTFS—COMCHA—TRANSHITTHON ARERECT ST ORAGCE—BATTERIE6—FOR—I+4RTFy—HOOEE—F-ERMNAL Sy~ HEC—
AINES WG HBEST AND CABLE CONNECTIONS. FROLY T BV AN BRI LG R Y AND—DAMAGED-CA S v
DAD 20~ [(AVlaY)
PAR. 284G 8ii0)
8] i
INSPECT CASES, MOUNTINGS, ANTENNASy—TOWERSy AND EXPOSED I~ CLEAN A+R—RtTERSy BRASS NAME PLATES, DIAL AND METER
METAL SURFACES, FOR RUST, CORROSION, AND MOISTURE. WINDOWS, JEWEL ASSEMBLIES. :
PAR. 280 (8) PAR. 28a (i1
9 15
N INSPECT CORD, CABLE, WIRE, AND SHOCK MOUNTS FOR CUTS,
BREAKS, FRAYING, DETER{ORATION, KINKS, AND STRAIN. R T ETER R QRO AMAGE DA S AND—CAS S~
PAR. 280 (9)
10 . 16
NS RLLT ANTENAA—ROR—ELLENTRHCATHE S CORR OOy O0SE—F Ty NG RECT—EHELFERE—AND- R ¥ e
BAMAEEI—HSATORS—AND—REFLECTORE PROOENGv—
1n 17
AN RECT CANMAS T FM Sy B ATHERT—AN A HNG—ROR— -3 E My
. CHECHANTENA—G IR ES—F OR—LOOFENESS—AND—PROPER~TFENGHONY
FEARET—AND—FRANG Y
12) |NSPECT FOR LOOSENESS OF ACCESSIBLE ITEMS: SWITCHES, 18
KNOBS, JACKS, CONNECTORS, ELECTRICAL TRANSFORMERS, POWER- GHEGH—FER. A ON—C OV ERE—FOR—GRAEKE EAKE—BMMGED
STATS, RELAYS, SELbwNé, MOTORS, BLOWERS, CAPACITORS, —6FN— A KETSr—O-HRT—AND—GREASE

19 IF DEFICIENCIES NOTED ARE NOT CORRECTED OURING INSPECTION, INDICATE ACTION TAKEN FOR CORRECTION.

DA. qumﬁnl‘ 11-238 REPLACES DA AGO FORM %19, 1 DEC 56, WHICH 1S OBSOLETE.

Figure 9. DA Form 11-238.
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SECOND AND THIRD ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, WADAR

S

other side

EQUIPMENT NOMENCLATURE

INSIREETIONS: S
| EQUIPMENT SERIAL NO.

LEGEND POR MARKING CONDITIONS: V' Satisfactory; X

Adjustment, repair or replacemeat required; 0 Defect corrected:

NOTB: _Strike ost items zot applicadle.

L

ITEM

.

[
ITEM |S§

CMPLETE!IESS AND GEI(RAL CONDITION OF [OUIPHENT (asssives,
wire and cable,
tubes, spare parte, techmical mencals and uctnoun).

O

ELECTROM TUBES ~ INSPECT FOR LOOSE ENYELOPES, CAP CONNEC~

TORS, CRACKED SOCKETS: INSUFFICIENT SOCKET SPRING TENSIONG

CLEAN DUST AND DIRT CAREFULLY; CHECK EMISSION OF REC(EIYER
PAR. 28b (2

PAR. 28a (1) TYPE TUBES.
20
LOCAT IO AXD INSTALLATION SUITABLE FOR NORMAL OPERATION. JUSPECT FILK CUT-OUTS FOR LOOSE PARTS, DIRT, MISALIGENT
PAR. 280 (2)°
©l 3
CLEAN DIRT AND WO!STURE FROM ANH by EADSETS-
CUEETEET Sy kibSy JACKS, PLUGS , ~FiAb oSS yCARRIHHG—BAGSy— INSPECT FIXED CAPRCITORS FOR LEAKS, BULGES, AND DISCOLORA=
TION.
COMPONENT PAKELS. PAR. 280 (3)(6) PAR. 28b {3)
2| INSPECT RELAY AND CIRCUIT BREAKER ASSEMBLIES FOR LOOSE
"""s.zc",i:"'“ S Lo LSl - M G MOUNT INGS; BURNED, PITTED, CORRODED CONTACTS; MISALIGNMENT
bl Ryt "s'sm‘ss , HBRATORGy— OF CONTACTS AND SPRINGS; INSUFFICIENT SPRING TENSION; BIND-
: PAR. 280 (4)(5M9) ING OF PLUNGERS AND HIWGE FARTS. PAR. 28b (T)
5 3
IS PECT_CONEAOLSKOR--NO-HGy—SCAARINGy—EXGES S E— S PECT AR ABAE Ton , R

BORN—GR " ARt
Y

HENT—OR PUATESy—MNO—LOOGE—HOUNT-HNES—

CHECK FOR NORMAL OPERATION.
PAR. 280 (7)

INSPECT RESISTORS, BUSHINGS, AND INSULATORS, FOR CRACKS,
CHIPPING, BLISTERING, DISCOLORAT ION AND MOISTURE,
PAR. 28b (4)

CLEAN AND TIGHTEN EXTERIOR OF COMPONENTS MID CASES, RACK
COAX

AND CABLE CONNECTIONS

MOUNTS, SHOCK MOUNTS, ~ANTENMHA—MOUNTS
HE - IAME—GU0E Sy
PAR. 2840 (8)(9)

INSPECT TERMINALS OF LARGE FIXED CAPACITORS AND RESISTORS
FOR CORROSION, DIRT AND LOOSE CONTACTS.

PAR. 28b (3)(4)

REPLACES DA AGO FORM 419, 1 DEC 50, WHICH 1S OBSOLETE.

D
INSPECT CASES, MOUNTINGS, AND EXPOSED Z CLEAK AND TIGHTEN SWITCHES, TERMINAL BLOCKS, BLOWERS,
WETAL SURFACES, FOR RUST, CORROSION, AND WOISTURE. RELAY mssgésgno INTERIORS OF CHASSIS AND CABINETS NOT
READILY Al 1BLE.
PAR. 280 (8) PAR. 28b (91010}
27
INSPECT CORD, CABLE, WIRE, AND SHOCK MOUNTS FOR CUTS, HIEPECT—FER - OC KE—FOR—LOOCE—CONNEGTHONGY—ORAGIG—
BREAXS, FRAYING, DETERIORATION, KINKS, AND STRAIN. MO BREAKE~—
PAR. 284 (9)
10 28
ANGREGTANTENA—FOR—ECCENTAIGATHE Gy ORNOEH Ny —L 008 6K 17y - .
DAMAGED_INEUAATORS ANO_REELGCTORS RELAYST
u 29
ANSRECT CANUAS - TE My LB AT HEAy—AND—CAMHHHE KR HO S RHGATE HHEADLE:
FEARSy—ANO—FRAL NG+ GETHE MR HON-ORDERT
@ INSPECT FOR LODSENESS OF ACCESSIBLE ITEMS: SWITCHES, KNOBS, 30
JACKS, CONNECTORS, ELECTRICAL TRANSAQRMERS, POWERSTATS, ST BENERATORS TP DTN DYIANOTORS —POR—RUSIWERR,
REWYS, WOTORS, 6 LONERS, CAPACITORS, SPRHHG—FE ARG y—MIB—F T T-HIG—OF . ’
AND PILOT LIGHT ASSEMBLIES. PAR. 280 (s)(no).buo) T d i i
3
INSPECT STORAGE BATTERIES FOR DIRT, L0OSE TEA CLEAN AWD.T CONNECT IONS AND MOUNT iNGS FOR TRAWSFORMERS
ELECTROLYTE LEVEL AND SPECIFIC GRAVITY, AND D WAGED us:s. CHOKES, m:nnouzr:us. AND RHEOSTATS.
PAR. 28b (S)
18 i
CLEAN A4R-F44FERE, BRASS NAME PLATES, DIAL AND METER INSPECT TRANSFORMERS, CHOKES, POTENT|OMETERS, AND
WINDOWS, JEWEL ASSEMBLIES. RHEOSTATS FOR OVERHEATING AND O1L-LEAKAGE.
PAR. 280 (1) PAR. 28b (5)
15 33
HIERECTUETERG—FOR-DAAGED-GLASS—AND-CASES o BRGNP HIG—OR— ST O NG REROVE-OATTER Y-
16 3%
NG RECT ANO_CONERE—FOR 5. G NG AECTGATHODE A TUBEE—FOR-BURNT—SCREEN-SPOTS+
11 35
HEG AT ALK 06— ANO—PROFER—TENS-HON S PECTDATFERHE6—FOR—EHORTI—AND—BEAD—CELE T
1s o . INSPECT FOR LEAKING WATERPROOF GASKETS, WORN OR LOOSE. PARTS.
A SRAGHEY v PAR '
—GASHET oy RT—AND—GREAEv—
J MOISTURE AND FUNGIPROOF. PAR. 30b
1F DEFICIENCIES NOTED ARE NOT CORRECTED DURING INSPECTION, INDICATE ACTION TAKEN FOR CORRECTfON.
o8—16—043-1

TM SO070A-16

Figure 10. DA Form 11-239.
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Section Il. LUBRICATION AND WEATHERPROOFING

29. Lubrication

No lubrication is required for Power Supply PP—

327(*)/GRC-9Y. The blower motor, used in Power
Supply PP-327A /GRC-9Y, is lubricated at the fac-
tory.

30. Weatherproofing

a. General. Signal Corps equipment, when op-
erated under severe climatic conditions such as
prevail in tropical, arctic, and desert regions, re-
quires special treatment and maintenance. Fungus
growth, insects, dust, corrosion, salt spray, exces-
sive moisture, and extreme temperatures are harm-

ful to materials.

b. Tropical Maintenance. A special moisture-
proofing and fungiproofing treatment has been
devised which, if properly applied, provides a rea-
sonable degree of protection. This treatment is
explained in TB SIG 13 and TB SIG 72.

¢. Arctic Maintenance. Special precautions nec-
essary to prevent poor performance or total
operational failure of equipment in extremely low
temperatures are explained in TB SIG 66 and TB
SIG 219.

Section Iil.

32. General

a. The troubleshooting and repair work that can
be performed at the organizational maintenance
level (operators and repairmen) is necessarily lim-
ited in scope by the tools, test equipment, and re-
placeable parts issued, and by the existing tactical
situation. Accordingly, troubleshooting is based on
the performance of the equipment and the use of
the senses in determining such troubles as burned-
out tubes, etc.

b. The paragraphs that follow in this section
help to determine which of the circuits, such as
the ac control circuits or high-voltage (hv) supply
circuit, are at fault. Localizing the fault in that
circuit to the defective part is described in para-
graph 58.

33. Visual Inspection
a. Failure of this equipment to operate properly

will usually be caused by one or more of the fol-

lowing faults:

TAGO 10156-A, Sept.

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

31. Rustproofing and Painting

a. When the finish on the case has been badly
scarred or damaged, rust and corrosion can be
prevented by touching up bared surfaces. Use No.
00 or No. 000 sandpaper to clean the surface down

to the bare metal; obtain a bright smooth finish.

Caution: Do not use steel wool. Minute par-
ticles frequently enter the case and cause harmful
internal shorting or grounding of circuits.

b. When a touch-up job is necessary, apply paint
with a small brush. Remove rust from the case by
cleaning corroded metal with solvent (SD). In
severe cases, it may be necessary to use solvent
(SD) to soften the rust and to use sandpaper to
complete the preparation for painting. Paint used
will be authorized and consistent with existing
regulations.

TROUBLESHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL

(1) Worn, broken, or disconnected cords and
plugs.

(2) Burned-out fuses (generally an indication
of some other fault).

(3) Wires broken because of excessive vibra-
tion.

(4) Defective tubes or other items.

(5) Defective component in Receiver-Trans-

wulllplicil 211 AWveU

mitter RT-77(*)/GRC-9 (TM 11-263).

b. When failure is encountered and the cause
is not immediately apparent, check as many of the
above items as is practicable before starting a de-
tailed examination of the power supply. If pos-
sible, obtain information from the operator of the
equipment regarding performance at the time
trouble occurred.

c. Visually inspect each tube while the equip-
ment is operating to check for burned-out filaments.

d. Check the cables and connectors that complete
the circuits from the power supply to the radio set
and to the ac line.

17



34. interchangeable Tubes

A preferred type electron tube, type 5R4WGA,
has been developed as a direct replacement for tube
type 5R4WGY. These tubes may be used inter-
changeably in the hv rectifier stage. The older-
type tube should be used until stocks are exhausted.

35. Tube Replacement Procedure

a. Inspect all cabling and connectors before at-
tempting to remove the electron tubes.

b. Isolate the trouble, if possible, to a particular
stage of the power supply.

c. If a tube tester is available, remove and test
one tube at a time. Do not discard tubes merely
because they indicate on or slightly below the mini-
mum acceptable value when checked with a tube

tester. These tubes may provide satisfactory serv-
ice at this near limit value.

d. If a tube tester is not available, troubleshoot
by tube substitution.

(1) Replace the suspected tubes, one at a
time, with new tubes. Note the sockets
from which the original tubes were re-
moved. If the equipment becomes opera-
tive, discard the last tube replaced.

Caution: Be careful when withdrawing
the miniature tubes from their sockets. Do
not rock or rotate the miniature tubes
when removing them from their sockets;
pull them straight up.

(2) Reinsert the remaining original tubes, one
at a time, in their original sockets. If
equipment failure occurs during this step,

discard the original tube that caused the .

equipment failure.

Caution: Do not leave a new tube in
a socket, if the equipment operates satis-
factorily with the original tube.

(3) If tube substitution does not correct the
trouble, reinsert the original tubes in the
original sockets before forwarding the
equipment for higher echelon repair.

e. Discard tubes when a test in a tube tester
and in the equipment indicates that the tube is de-
fective, or when there is an obvious defect, such
as a broken envelope, open filament, or broken pin.

f. Do not discard any tubes merely because they
have been used for some time. Satisfactory opera-

tion in the equipment s the final and best proof of
tube quality.

36. Troubleshooting by Using Equipment
Performance Check List

a. General. The equipment performance check
list (par. 37) will help the operator locate trouble
in the equipment. The list gives the item to be
checked, the normal indications of correct opera-
tion, and the corrective measures the operator can
take.

b. Action or Condition. For some items, the in-
formation given in the Action or condition column
consists of various switeh settings under which the
item is to be checked. It represents an action that
must be taken to check the normal indication given
in the Normal indications column.

¢. Normal Indications. The normal indications
listed include the visible signs that the operator
should perceive when he checks the item. If the
indications are not normal, the operator should
apply the recommended corrective measures.

d. Corrective Measures. The corrective measures
listed are those that the operator can make without
turning in the equipment for repairs. A reference
in the table to paragraphs 53 through 70 indicates
that the trouble cannot be corrected during opera-
tion and that troubleshooting by an experienced
repairman is necessary. If the power supply is
completely inoperative or if the recommended cor-
rective measures do not yield results, troubleshoot-
ing is necessary. If the tactical situation, however,
requires that communication be maintained and
if the power supply is not completely inoperative,
the operator must maintain the unit in operation
as long as it is possible to do so.
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37. Equipment Performance Check List

Item

Action or cordition

Normal indications

Corrective measures

Power switch.

Input voltage selection switch.

RANGE switch (Power Supply
PP-327/GRC-9Y only).

Cord CD-1086.

Power Cable Assembly
CX-112/10.

Turn to OFF position.

For an ac power source of 115
volts, place in 115 position.
For an ac power source of
230 volts, place in 230 posi-
tion.

Place in HI position for line
voltages of 110 to 130 volts
or 220 to 260 volts. Place
in LO position for line volt-
ages of 100 to 120 volts or
200 to 240 volts.

Connect between power re-
ceptacle on power supply
and POWER receptacle on
Receiver-Transmitter RT-
77(*)/GRC-9.

Connect to ac source.

Ttem

No.

1

2
4
[a <]
© 1l 3
3
<
o<1
<
Ay
=
~ 4
(=¥

5
= 6
@]
z
<
= 7
[~
(@)
Py
~
SR
=
&
Z 9
=
p=
Ay
bt
P |10
[«:4
=

Power switch.

Control & on Receiver-Trans-
mitter. RT-77(*)/GRC-9.

Control ® on Receiver-Trans-
mitter RT-77(*)/GRC-9.

Key or microphone on Receiver-

Transmitter RT-77(*)/GRC-
9.

Power switch.

Set to ON position.

Set at STAND BY position.

Set, to SEND position.

Depress key or press micro-
phone push-to-talk button.

Set to OFF position.

Indicator lamp lights.

Receiver operates.

Relay K1 operates in
power supply.

Transmitter operates.

Indicator lamp goes
out.

Check power source,
fuses, switch, and
lamp (par. 56).

Check tubes in power
supply. Refer to
TM 11-263 for pos-
sible receiver trou-
ble.

Refer to paragraph
58.

Check tube VI. Refer
to TM 11-263 for
possible transmitter
trouble.

Check power switch.

TAGO 10156-A, Sept.
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CHAPTER 4

THEORY

Section 1. THEORY OF POWER SUPPLY
PP-327 /GRC~-9Y

38. Block Diagram
(fig. 11)

a. Ac Control Circuit. The ac control circuit
controls the ac input power to the windings of -two
power transformers (T1 and T2), which furnish
all the operating potentials for the five rectifier cir-
cuits. The ac control circuit contains three switches
and a relay, which function as follows:

(1) POWER switch S1 controls the applica-

+ion of ae nower to tha aaninment
uivil Uil auv puwul w 1< culuxyujcum.

(2) LINE switch S3 connects the primary
windings of the two power transformers
for 115- or 230-volt operation, depending
on the voltage source.

(3) RANGE switch S2 selects the correct taps
on the primary windings of power trans-
former T2 for operation from input volt-
ages of 100 to 130 volts, or 200 to 260
volts.

(4) Relay K1 provides external on-off control
for the transmitter plate supply.

b. Transmatter Plate Supply. The transmitter
plate supply uses a type 5R4WGY rectifier tube
(V1). The output of tube V1 is filtered in a capac-
itor-input filter. The output from the transmitter
plate supply is 4-570-volt direct current (de). This
output is used as plate and screen grid voltage by
tubes V102 and V103 of Receiver-Transmitter RT-
77(*)/GRC-9.

c. Receiver Plate Supply. The receiver plate sup-
ply uses a type 6X4W rectifier tube (V2). The out-
put from tube V2 is filtered in a capacitor-input
filter and applied across voltage-regulator tubes
V3 and V4. The output of the receiver plate sup-
ply is 4108 volts de. This output is used as plate
and screen grid voltage by tubes V1 through V7,

20

and V101 and V105 of Receiver-Transmitter RT-
77 (*) /GRC-9.

d. Receiver Filament Supply. The receiver fila-
ment supply uses selenium rectifier CR1 and a two-
section inductive-input filter. The output from the
receiver filament supply is +4-1.6-volt de. This out-
put is used as filament voltage by tubes V1 through
V7 of Receiver-Transmitter RT-77(*)/GRC-9.

e. Control Voltage Supply. The control voltage
supply uses selenium rectifier CR2 and an indue-
tive filter. The output from the control voltage
supply is +6.7-volt dc. This output is used as
operating voltage for keying relay K101 of Re-
ceiver-Transmitter RT-77(*)/GRC-9 and for
transmitter plate supply control relay K1 of the
power supply.

f. Transmitter Filament Supply. The transmitter
filament supply uses two selenium rectifiers (CR3
and CR4). The output from CR3 and CR4 is
filtered by a two-section inductive-input filter. The
output from the transmitter filament supply is
+6.5-volt de and is used as filament voltage by
tubes V101, V102, V103, and V105 of Receiver-
Transmitter RT-77(*) /GRC-9. The output also
is used to operate indicator lamp I 102 of the re-
ceiver-transmitter. A step-voltage regulator circuit
is used in this supply section to limit the open-
circuit output voltage.

39. Ac Input Circuits
(fig. 12)

a. Power transformers T1 and T2, which supply
the operating potentials for the five rectifier circuits,
are provided with split primary windings for op-
eration from nominal line voltages of 115 or 230
volts. Overload protection for the five supply cir-
cuits is provided by four .5-ampere fuses, one con-
nected in series with one side of each primary
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POWER

TRANSMITTER PLATE
SUPPLY
CONTROL RELAY

‘L K 6.7V
;- _! CONTROL (E) OR EXTERNAL
SWITCH ( SEE TEXT
L !

POWER
ON-OFF

LINE
115- 230

100-130 V OR POWER

o vi

TRANS FORMER
T I

p—>

PLATE SUPPLY FILTER
RECTIFIER

TRANSMITTER
TRANSMITTER PLATE SUPPLY

Gl — + 570V
c2
c3
Cc4

SR4WGY

TRANSFORMER
T2

200- 260 V —¥
50 - 450 CYCLES

SWITCH SWITCH

S$3

RECEIVER
PL::E":E:PU PLATE SUPPLY
RECTIFIER FILTER —> + 108V
c4
[o1-1
L2
VOLTAGE
REGULATOR
V3 AND V4
(2) 0A2
RECEIVER RECEIVER
FILAMENT SUPRLY FILAMENT SUPPLY|
SELENIUM FiLTER >4L6V
€6 THROUGH CI5
RECTIFIER
CRI
CONTROL CONTROL To X coi
VOLTAGE VOLTAGE
SUPPLY SUPPLY 7'\ — + 6.7V
SELENIUM FILTER
RECTIFIER C16 THROUGH C19
CR2 LS
TRANSMITTER TRANSMITTER
FILAMENT FILAMENT I * —>+6.5v"
SUPPLY SUPPLY
—¥ (2) SELENIUM FILTER é R?L.—eﬁ“'
REGTIFIERS C20 THROUGH C29
GR3 AND CR4 ‘L-g

STEP VOLTAGE
RELAY K2

TMS070-7

Figure 11. Power Supply PP-327/GRC-9Y, block diagram.

winding of T1 and T2. Fuses F

2
the transmitter plate supply; fuses F3 and ¥4 pro-
tect the four remaining supplies.

b. When POWER switch S1 is in the ON posi-
tion, the ac line voltage is applied to the primary
circuits. LINE switch S3 connects the primary
windings of each transformer in parallel for 115-volt
operation and in series for 230-volt operation.
RANGE switch 82 selects the correct taps on trans-
former T2. When switech S2 is in the LO posi-
tion, T2 will function satisfactorily on input volt-
ages of 100 to 120 volts and 200 to 240 volts. When
switch 82 is in the HI position, T2 will function
satisfactorily on input voltages of 110 to 130 volts
and 220 to 260 volts.

c. External on-off control of the transmitter
plate supply is provided by relay K1, which con-
trols two single-pole, double-throw (spdt) micro-
switches (part of K1). One set of contacts on

1 and K
s
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each microswitch is not used. The normally open
contacts of the microswitches are connected in
series with the ac line and the primary windings
of T1. The coil of K1 is connected between the
output of the control voltage supply and pin 35
of output receptacle J1 (par. 43). When K1 is
energized, the normally open contacts of the micro-
switches close and complete the ac circuit to the
primary windings of T1; this turns on the trans-
mitter plate supply. When the power supply is
used with Receiver-Transmitter RT-77(*)/GRC-
9, the coil of K1 is energized when control (& on
the receiver-transmitter is in the SEND position.
When the power supply is used with other equip-
ment and external control of the transmitter plate
supply is required, a single-pole, single-throw (spst)
switch can be connected between pins 35 and 24

(ground) of receptacle J1 to operate K1. If ex-
ternal control is not required, a jumper can be
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connected between pins 24 and 35 of J1 (figs. 38
and 39); relay K1 then will operate when the
power supply is turned on (par. 43).

1
120V
2

3
120V
4

Ki +6.7V
— —---ﬁ—

IcontroL ® or
/9 ) EXTERNAL SwiTCH

{SEE TEXT)
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100 — 130 V OR
200 - 260 V
50 — 450 CYCLES

200 WATTS  Si : ‘
o—.L—o

=) em_ Lo )

P

|

T™M 5070-8

Figure 12. Power Supply PP-327/GRC-9Y, ac
tnput circutt

HV RECTIFIER

7

40. Transmitter Plate Supply
(fig. 13)

a. The secondary winding of power transformer
T1 is connected to the plates of hv rectifier V1,
which uses a type 5R4WGY tube connected for
full-wave operation. The filament of V1 is con-
nected across the 5-volt secondary winding of power
transformer T2. Thus, the filament of V1 is ener-
gized at all times, permitting the transmitter plate
voltage to be immediately available when control
® of Receiver-Transmitter RT-77(*)/GRC-9 is
placed in the SEND position.

b. The output of tube V1 is filtered in a single
pi-section filter that consists of capacitors C1, C2,
and C3, and reactor L1. Bleeder resistors Rl
through R15 are connected in series across the
output of the filter and discharge the filter capaci-
tors when the equipment is shut down. The 570-
volt dc output from the transmitter plate supply
is connected to pin 32 of output receptacle J1.

41. Receiver Plate Supply
(fig. 14)

a. The low voltage (lv) rectifier uses a type
6X4W tube (V2). Plate voltage is obtained from
the hv secondary winding of power transformer
T2. Filament power for V2 is supplied by the 6.3-
volt secondary winding (terminals 13 and 14) of
T2. Indicator lamp E8 also is connected across this

||'_

T2

—"J00 \—@— . 4 99—

10.5H +570V

-RI THRU RIS TO PIN 32
i A°°K > oF U
=ci ceo~ 3~ ‘E(s;:;?)
4 4 4

é - -_— —

NOTE:

RESISTORS ARE IN OHMS.

CAPACITORS ARE IN UF

TM5070-9

Figure 13. Power Supply PP-327/GRC-9Y, transmitter plate supply.
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winding. The cathode (pin 7) of tube V2 is con-
nected to a single pi-section filter through current-
limiting resistors R16 and R17. These resistors
prevent abnormally high currents from flowing
through tube V2.

b. The pi-section input filter consists of capaci-
tors C4 and C5 and reactor 1.2. Bleeder resistors
R18 and R19 are connected in parallel across the
output of the filter and discharge the filter capaci-
tors when the equipment is shut down. The output
from the filter is connected to a voltage-regulator
circuit through current-limiting resistors R20 and
R21.

c. The voltage-regulator circuit maintains the
output of the supply within a narrow range of volt-
ages. The output voltage range is maintained un-
der all conditions of line voltage and varying load
presented by the circuits of Receiver-Transmitter
RT-77(*) /GRC-9, and it is within the limits re-
quired by the OC3-type voltage-regulator tube
(V104) of the receiver-transmitter.

d. Two type OA2 glow-discharge voltage-regu-
lator tubes (V3 and V4) are connected in parallel

LV RECTIFIER

va2 RIE RI7
Sxaw , 100 100 L2

£
3

60 MA

to carry the currept necessary for regulating ac-
tion. Each voltage-regulator tube has two pin con-
nections to each element. The plate voltage sec-
ondary winding for V2 is center-tapped and con-
nected to ground through the jumper between pins
2 and 7 within V3. The filter output is connected
through the jumper between pins 1 and 5 within V4
to current-limiting resistors R23, R24, and R25. If
either tube V3 or V4 is removed, an open circuit
will exist, which will prevent the total current
from flowing through the remaining tube and caus-
ing damage.

e. Resistors R22 and R26 are current-balancing
resistors; they insure that V3 and V4 draw ap-
proximately equal currents. The output from the

regulator circuit is connected through limiting re-
aictore R92 R4 and BRI5 +n pir\e 21 and 22 of nnt—,

DIDVULD Ludy, 1vas; Al dvey U 115 &x Al OU UL Uu

put receptacle J1. Resistors R23, R24, and R25,
with resistors R16, R17, R20, and R21, limit the
output current of the supply to a value within the
current-operating range of tube V104. Thus, V104
in Receiver-Transmitter RT-77(*)/GRC-9 will
function properly and maintain a constant output
voltage.

TO PINS 21
& 33 OF JI

R20 R21 R23 R24 R2S
220 220 470 470 470

NOTE:
RESISTORS ARE IN OHMS
CAPACITORS ARE IN UF.

™™ 5070-10

Figure 14. Power Supply PP-327/GRC-9Y, receiver plate supply.

42. Receiver Filament Supply
(fig. 15)

The receiver filament supply uses a dry-disk
selenium rectifier (CR1) connected for full-wave
operation. The 10.8-volt secondary winding (ter-
minals 20 and 22) of power transformer T2 fur-
nishes operating voltage for CR1.
of the secondary winding is connected to a two-
section inductive-input filter that consists of ca-
pacitors C6 through C15 and reactors L3 and L4.
Bleeder resistors R27 and R28 present a more con-
stant load across the output of the filter and limit

TAGO 10156-A, Sept.

The center tap

the open-circuit output voltage. Each of the re-
sistors can be removed to adjust the output voltage
when the rectifier has aged to the extent that the
output voltage is too low (par. 60). The 1.6-volt
dc output is connected to pins 22 and 23 of output
receptacle J1.

43. Control Voltage Supply
(fig. 16)

The control voltage supply uses a dry-disk sele-
nium rectifier (CR2) connected for full-wave opera-
tion. The cathodes of CR2 are connected across
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Figure 15. Power Supply PP-327/GRC-9Y, receiver filament supply.

the 20.4-volt secondary winding (terminals 17 and
19) of power transformer T2; the anodes are con-
nected to ground. The center tap (terminal 18)
of the secondary winding is connected to an in-
ductive-input filter that consists of capacitors C16
through C19 and reactor L5. Bleeder resistors R29

and R30 are connected in parallel across the out-
put of the filter and function the same as resistors
R27 and R28 (par. 42). The 6.7-volt dc¢ output
from the filter is connected to pin 34 of output
receptacle J1 and to -one side of the coil of relay
K1.

TO COIL OF
RELAY K|
T2 LS
! I.1AMP =fm\ i —>
| 7 RECTIFIER .IH +6.7V
2 ' Roo R30 TO PIN 34
OF JI
— |
Y cie ci8 cis 100 0o
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6
NOTE:
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CAPACITORS ARE IN UF. T™M 5070-12

Figure 16. Power Supply PP-327/GRC-9Y, control voltage supply.

44. Transmitter Filament Supply
(fig. 17)

a. The transmitter filament rectifiers, CR3 and
CR4, are connected in a full-wave circuit. Reecti-
fiers CR3 and CR4 are each made up of two cells
in parallel for greater current-carrying capacity.

T2

RECTIFIER

L6 LY

The 24.6-volt secondary winding (terminals 10 and
12) of power transformer T2 furnishes operating
voltage for CR3 and CR4: The positive voltage
output from the center tap of the secondary wind-
ing (terminal 11) is connected to a two-section
inductive-input filter that consists of capacitors
C20 through C29 and reactors L6 and L7.
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Figure 17. Power Supply PP-32?/GRC-9Y, transmitter filament supply.
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b. The transmitter filament supply contains a
step-voltage regulator circuit that consists of re-
~ lay K2 and resistors R31 through R44. Relay K2
controls an armature-operated spdt microswitch
(part of K2), which is in series with bleeder re-
sistors R31 through R44. This circuit maintains
an output voltage of 4-10 volts or less when the
transmitter filaments are off; this prevents damage
to the coil of relay K102B in the transmitter, and
also prevents high instantaneous voltages from
damaging the filaments when they are turned on.
Maintaining the output voltage at this level also
is necessary for the operation of indicator lamp
I 102 of Receiver-Transmitter RT-77(*) /GRC-9.

c. The coil of K2 is connected in the ground-re-
turn circuit of rectifiers CR3 and CR4. Bleeder
resistors R31 through R44 are connected in parallel

across the output circuit of the filter through the
normally closed contacts of K2. When the trans-
mitter filaments are on and a current of 1.4 am-
peres or more flows through the coil of K2, the re-
lay is energized, which opens the normally closed
contacts and disconnects resistors R31 through R44
from the output circuit. When K2 is energized,
the output of the supply is 6.5 volts. When the
load current falls below .5 ampere, K2 is de-ener-
gized and the contacts close to connect resistors
R31 through R44 across the output. The resistors
then draw sufficient current to maintain the output
voltage at 10 volts or less. Bleeder resistors
R45 and R46 are connected in paraliel across the
output and can be used to adjust the output volt-
age (par. 62). The output of the transmitter fila-
ment supply is connected to pin 20 of output re-
ceptacle J1.

Section 1l. THEORY OF POWER SUPPLY PP-327A/GRC-9Y

45, Block Diagram
(fig. 18)

a. Ac Power Input Circuit. The ac power input
circuit consists of power ON-OFF switch S2, input
voltage selection switch S1, high-voltage trans-
former T1, and low-voltage transformer T2. High-
voltage transformer T1 is activated through the
contacts of transmitter plate control relay K1. The
circuit through the coil of relay K1, which causes
its contacts to close, is not completed until control
@® of Receiver-Transmitter RT-77(*) /GRC-9 is in
the SEND position.

b. Transmitter Plate Supply Circuit. This cir-
cuit consists of the output from high-voltage trans-
former T1, high-voltage rectifier V1, and- filter
circuit C1, L1, and C2. This circuit provides a dec
voltage of 540 volts.

.c. Recetver Plate Supply Circuit. This eircuit
consists of the output from one winding of low-
voltage transformer T2, rectifier V2, and filter
C3-L2. The output from this rectifier is fed to
a voltage-regulator circuit (d below).

d. Receiver Voltage-requlator Circuit. The out-
put from the C3-L2 filter is fed to a voltage-regu-
lator circuit, which is made up of tubes V3, V4,
and V5. Its output provides a dc regulated volt-
age of 120 volts.

e. Filament Voltage Circuit. Filament voltages
for both the receiver and the transmitter are taken
from another winding of low-voltage transformer

TAGO 10156-A, Sept.

T2. Rectification takes place at selenium rectifier
CR2, and filtering is accomplished by the C6, L3,
C7, 14, and C8 filter circuit, the output of which
feeds a current-regulator circuit (f below). A de
voltage of 6.6 volts for the transmitter keying relay
and voltage for the operation of transmitter plate
control relay K1 are also taken from the output
of rectifier CR2. :

f. Current-regulator Circuits. There are two cur-
rent-regulator circuits; one for the receiver fila-
ment supply and one for the transmitter filament
supply. The receiver filament supply circuit has
one current-regulating resistor, RT1, the output of
which provides 1.5 volts de for the receiver fila-
ments. The transmitter filament supply circuit has
two current-regulating resistors, RT2 and RTS3,
which are connected in parallel. Transmitter fila-
ment voltage-regulator relay K2 is also included
in this circuit. A de output voltage of 6.6 volts
is provided for the transmitter filaments.

g. Blower Circuit. The same winding of low-volt-
age transformer T2 that supplies the filament volt-

ages also supplies voltage for rectifier CR1 through
thermal switch 83. The output from rectifier CR1
operates blower B1.

46. Ac Power Input Circuit
(fig. 19)

a. The ac power input may be either 100 to 130
volts or 200 to 260 volts at a frequency of 50 to
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Figure 18. Power Supply PP-327A/GRC-9Y, block diagram.

450 cps. Two transformers are used; one for high-
voltage supply T1 and one for low-voltage supply
T2. Each of these transformers has a split pri-
mary winding. The two halves are connected in
parallel for nominal 115-volt operation and in series
for nominal 230-volt operation by the action of
double-pole, double-throw (dpdt) input voltage se-
lection switch S1. The positions are marked 115
and 230 on the panel. A switch guard prevents the
switch from being accidently thrown from one posi-
tion to the other during actual operation. A 2-
ampere protective fuse (F1 through F4) is placed
in the lead to each half of the primary windings of
each transformer. The input to high-voltage trans-
former T1 goes through the normally open contacts
of transmitter plate control relay K1. This relay
will not receive its actuating voltage until control
® of Receiver-Transmitter RT-77(*) /GRC-9 is in
the SEND position because the high-voltage trans-
former can not be energized until this is done. Low-

26

voltage transformer T2 will be energized imme-
diately when turning on the power supply.

b. If the power supply is used with other equip-
ment, the control for transmitter plate supply high-
voltage transformer T1 must be provided. A single-
pole, single-throw switch can be connected from pin
35 to pin 24 (ground) of receptacle J1 to operate
relay K1. An alternative method is to short pin
35 to pin 24 of J1. Relay K1 will then operate
immediately when the power supply is turned on.

47. Transmitter Plate Supply Circuit
(fig. 20)

a. The secondary winding of high-voltage trans-
former T1 is connected to rectifier tube V1; a type
5R4WGY tube is used as a full-wave rectifier. The

filament of tube V1 is supplied from the 5-volt

winding of low-voltage transformer T2. Because
transformer T2 is energized when the power 1s on,

TAGO 10156-A, Sept.
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Figure 19. Power Supply PP-327A/GRC-9Y, ac input
circutt.

the filament of V1 is also energized and makes the
transmitter plate voltage immediately available

when control ® of Receiver-Transmitter RT-77
(*)/GRC-9 is in the SEND position.

b. The output of tube V1 is filtered by a pi-
section filter made up of capacitors C1 and C2
and choke L1. Bleeder resistors R1, R2, and R3
are connected in series across the output of the
filter to discharge the capacitors when the equip-
ment is turned off. The de output of 540 volts at
100 milliamperes (ma) is fed to the pin 32 of output
receptacle J1.

48. Receiver Plate Supply Circuit
(fig. 21)

Two of the secondary windings of low-voltage
transformer T2 are connected to rectifier tube V2,
a type 6X4W tube, used as a full-wave rectifier.
The filament of tube V2 is supplied from the 6.3-
volt winding of the same transformer. The output
of the rectifier is filtered by a pi-section filter that
is made up of two halves of dual capacitor C3
(C3A and C3B) and choke L2. Its output is fed
to the receiver voltage regulator.

49. Receiver Voltage Regulator
(fig. 22)

a. The output from the fil
supply is fed to a voltage-regulator circuit made
up of tubes V3, V4, and V5. In this circuit, V3,
a type 6216 tube, acts as a series regulator con-
trolled by V4, a type 5751 twin-triode control tube.
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Figure 20. Power Supply PP-327A/GRC-9Y, transmitter plate supply.

TAGO 10156-A, Sept.

27



T2 LV RECTIFIER

4 I 2 V2
| 6XaW
NOTE:
3 I 6 CAPACITORS ARE IN UF.
_AC |8 u [ I-
mnrui o e
2 | 1 : l 4 2L02H
| - \ STt TO V3 PLATE
—7
f N —
l l = l Lc3a c3s |
I | '[45 45 |
1k L — ¥ ]
|e& -
4 TM 5070A-4

Figure 21. Power Supply PP-32?A/GRC-9Y, receiver plate supply.

The two halves of V4 are connected in parallel.
Tube V5, a type 991 voltage-regulator tube, keeps
the cathode of V4 at a constant potential. The
grids of V4 are connected to a tap on resistor R7,
which is part of the bleeder. The bias on V4 is
the difference between the positive potential of
the cathodes and the positive potential of the grids.
Resistor R7 is adjusted so that the grids are less
positive than the cathodes by the amount of the
required bias.

b. Variations in the output voltage that are
caused by either input voltage variations or load
changes are compensated for as follows: An increase
in output voltage will cause the tap on R7 to be

SERIES REGULATOR

more positive and reduce the difference in voltage
between the grid and cathode because the cathode
voltage is held constant by V5. The bias on V4
will decrease and allow V4 to conduct more cur-
rent. This causes an increase in voltage drop across
resistor R4, which is connected between the grid
and cathode of V3 and provides bias for V3; this
increases the grid bias on V3. Increased grid bias
causes the dc resistance of V3 to increase with a
resultant increase in the voltage drop across the
tube. This compensates for the original output
voltage rise and keeps the output voltage constant.
A similar action causes the dc resistance of V3 to
decrease, if the output voltage decreases, and the

P
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Figure 22. Power Supply PP-327A/GRC-IY, receiver voltage regulator.
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resulting voltage drop across V3 is much less. The
voltage that the system tries to maintain can be
adingtad within limite hv ROUVR PT. ADT anntral

QUJUDSUTU WILLLIL LU0 Uy AW/ ¥V Iy L 1d fiisy vVliuivi

R7 in the voltage-divider network of R6, R7, and
R8. The drop across resistor R5 provides the cor-
rect operating voltage for tube V5 when the power
supply is turned on. Capacitor C5, in the output,
provides further filtering action. The regulated de
output of 105 volts at 45 ma is fed to pins 21 and
33 of output receptacle J1 for the receiver plate

supply.

50. Filament Voltage Circuit
(fig. 23)

a. Another secondary winding of transformer T2
is connected to selenium rectifier CR2, which is
used as a full-wave rectifier. A part of the output
of this rectifier is fed to double pi-section filter
C6, L3, C7, L4, and C8. The filtered output is then
fed to the current-regulator circuit (par. 49), which
supplies filament power for the receiver and trans-
mitter.

b. Another portion of the output of rectifier CR2

is passed through voltage-dropping resistance-ca-
pacitance filter R9—C10 to provide voltage to op-

arata tha v’n]nir 'k'1

completed untll control B on the receiver-trans-
mitter is in the SEND position (par. 44).

c. A portion of the output of rectifier CR2 is
passed through the voltage-dropping resistance-ca-
pacitance filter R10-C9 and is fed to pin 34 of out-
put receptacle J1 for use as keying relay voltage by

+ha tranamittor of Ransiver- ’l‘ rans m1++er RT_ 77{*\ /

uliv ui QLIDLLIIUUDI VUl LVUUUVIYUL™T 4 1Q1LI01111VUU AL L LEE BRN

GRC-9.

The oirenit to this relav is not
1 01€ CIrculy ¢ inis reiay 1s nos

51. Current-regulating Circuits
(fig. 24)

a. A schematic diagram for the current-regulat-
ing circuit is shown in figure 24. The first of these
cuits provides a voltage of 1.5 volts at a cur-
rent of 500 ma. The regulating portion of the
circuit is fed from the filter through voltage-drop-
ping resistor R11. It consists of current-regulating
resistor RT1, which is shunted by resistor R12.

Current-regulating resistor RT1 changes its resist-

circuits provides a
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Figure 23. Power Supply PP-327A/GRC-9Y, filament voltage circuit.
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ance when the applied voltage changes and, there-
fore, keeps the current through it substantially con-
stant over its operating range. Shunting RT1 by
resistor R12 enables it to control larger currents
than it can normally conduct. The voltage divid-
ing circuit, which is composed of the RCVR FIL
ADJ resistor R13 and resistor R14, enables the
voltage output to be adjusted to the nominal op-
erating value of 1.5 volts. This supplies the re-
ceiver filaments of Receiver-Transmitter RT-77(*)
/GRC-9. This output is connected to pins 22 and
23 of output receptacle J1.

b. The second of the two current-regulating cir-
cuits provides a voltage of 6.6 volts at a current
of 2 amperes. The regulating portion consists of
two current-regulating resistors, RT2 and RT3,
which function exactly as RT1. Resistor RT2 is
shunted by resistor R15, and RT3 is shunted
by resistor R16 to increase the current -car-
rying capacity of the system. The RT3-R16
pair is connected in parallel with the RT2-R15
pair through the normally closed contacts of trans-
mitter filament voltage-regulator relay K2. The
coil of K2 is connected across the output of the
regulator and, at normal voltage (transmitter op-
erating), there is insufficient current through the
coil of relay K2 to operate it.

¢. When the transmitter filaments are off, how-
ever, the load drops to approximately 100 ma,
drawn by the coil of relay K102B in the receiver-
transmitter, with a resulting increase in output
voltage. This voltage increase is sufficient to op-
erate relay K2 and open its normally closed con-
tacts, which results in replacing the parallel cir-
cuit of RT2-R15 and RT3-R16 by the RT2-R15
pair only. The normally closed contacts of K2 will
open and shunt a part of the circuit output to
ground through the RT3-R16 pair and resistor
R17. This current drain causes the voltage across
the coil of K102B to decrease to a safe value. The
instant the transmitter filaments are turned on
(push-to-talk button pushed or control D of the
receiver-transmitter in either CW or MCW posi-
tion), relay K2 will remain energized and provide
the shunt to ground through RT3, R16, and R17.
This prevents the initial instantaneous high volt-
age from being applied directly to the filaments.
The increased load current that is furnished by
the filaments will cause the output voltage to drop
enough to allow relay K2 to become de-energized
and establish the normal operating transmitter fila-
ment circuit. The voltage-divider circuit, which is
composed of XMTR FIL ADJ resistor R18 and
resistor R19, enables the voltage output to be ad-
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Figure 24. Power Supply PP-32?A/GRC-9Y, current-regulator circuils.
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justed to the nominal operating value of 6.6 volts.
This supplies the filaments of the transmitter por-
tion of Receiver-Transmitter RT-77(*)/GRC-9.
This output is connected to pin 20 of output re-
ceptacle J1.

52. Blower Circuit
(fig. 23)

The same winding of low-voltage transformer
T2 that supplies the operating voltage for rectifier
CR2 also supplies voltage to rectifier CR1. Recti-

TAGO 10156-A, Sept.

fier CR1 is a selenium bridge-type rectifier that
provides a de voltage to operate blower Bl. The
input power to CR1 is controlied by thermal switch
53, which closes and completes the cireuit to CR1
when the temperature within the cabinet reaches
115° F. It opens again when the temperature has
dropped to 95° F. Blower B1 has a built-in radio-
frequency (rf) filter and external resistance-capaci-
tance filter R20 and C4. The blower is driven by
a motor that uses permanent magnet field coils.
The bearings are lubricated for the life of the
blower and require no further attention.
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CHAPTER 5
FIELD MAINTENANCE

Note. This chapter contains information pertinent to field maintenance. 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 the skill of the

repairmen.

Section I. GENERAL TROUBLESHOOTING INFORMATION

Warnings:

1. When servicing the power supply, be extremely
careful because of the high voltages exposed. Al-
ways disconnect Power Cable Assembly CX-112/U
and output power Cord CD-1086 before testing.
Potentials greater than 500 volts may be present
in filter capacitors of the high-voltage section even
with the power off. Ground these capacitors before
proceeding with the tests. Ground any terminal
before touching it. Keep one hand in the pocket

} rectifiers cause the re-
lease of poisonous fumes and the deposit of poison-
ous selenium compounds. If are-over occurs, avoid
inhaling the poisonous fumes. Ventilate the unit
and do not handle the damaged rectifier until it
has cooled; then avoid direct skin contact with the

damaged part.

53. Troubleshooting Techniques

a. General. Troubleshooting at field maintenance
level includes all the techniques that are outlined
for organizational maintenance (par. 24-37) and
any other techniques that may be required to iso-
late a defective part. The field maintenance in-
structions are not complete in themselves but
supplement the instructions given in paragraphs
24 through 37. The systematic troubleshoot-
ing procedure, which begins with the operational
and sectionalization checks that are performed
at an organizational level (par. 37), must be
completed by means of sectionalizing, localiz-
ing, and isolating techniques as described. To
be effective, troubleshooting must be systematic.
Generally, it is necessary to perform a sequence of
operational checks, observations, and measurements
before a fault is revealed. If the proper sequence
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is used, the trouble will be traced first to a portion
of the unit and finally to the defective part.

b. Sectionalization and Localization. The fol-
lowing tests are given to help in isolating the
trouble. They should be performed in the given
order.

(1) Visual inspection. Through visual inspec-
tion, it is sometimes possible to discover
the faulty component; it may be a dis-
colored resistor, leaky capacitor, broken
wire, or poorly soldered connection.

(2) Resistance measurements. An outline for
resistance measurements is given in para-
graph 56. These measurements may give
an indication of the condition of the in-
put and output circuits.

(3) Operational test. If everything appears
satisfactory and the resistance measure-
ments are normal, the next step is to
make an operational test as outlined in
paragraphs 37 and 58. Voltage measure-
ments at output receptacle J1 should in-
dicate the specific circuit that is at fault.
Normal values for these voltages are given
in figure 37.

(4) Troubleshooting charts. Detailed symp-
toms of the trouble are listed in the
troubleshooting charts (par. 58). These
charts list the failure symptoms and cor-
rective procedure by circuits, and they
should be used with paragraphs 56 and
57 to ald in localizing the trouble.

(5) Intermittent. Look for troubles that ap-
pear when the unit is tapped. These are
symptoms of poorly soldered joints or
defective components.
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54. Troubleshooting Data
a. Power Supply PP-327/GRC-9Y.

Fig. Par.
No. No. Description
25 Power Supply PP-327/GRC-9Y, top view.
26 Power Supply PP-327/GRC-9Y, top view,
control panel and tube subchassis removed.
27 Power Supply PP-327/GRC-9Y, bottom
view.
28 Power Supply PP-327/GRC-9Y, bottom
view, resistor boards removed.
33 Test set-up diagram.
36 Power Supply PP-327/GRC-9Y, voltage and
resistance diagram.
38 Power Supply PP-327/GRC-9Y, schematic
© diagram.
56 Resistance measurements (checking filament
and B+ circuits for shorts).
57 | Operational test and voltage measurements.
58 | Troubleshooting charts.
56¢ | Dc resistance of transformers, reactors, and
relays.
60 | Replacement of parts in Power Supply
PP-327/GRC-9Y.
b. Power Supply PP-327A/GRC-9Y.
Fig. Par.
No. No. - Description
29 Power Supply PP-327A/GRC-9Y, top view.
31 Power Supply PP-327A/GRC-9Y, top view,
chassis removed from panel.
32 Power Supply PP-327A/GRC-9Y, bottom
view.
33 Test set-up diagram.
37 Power Supply PP-327A/GRC-9Y, voltage
and resistance diagram.
39 Power Supply PP-327A/GRC-9Y, overall
schematic diagram.
56 Resistance measurements.
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Fig. Par.
No. No. Description
56d | Dc resistance of transformers, reactors, and
relays.
57 Operational test and voltage measurements.

58 Troubleshooting charts.

61 Replacement of parts in Power Supply

PP-327A/GRC-9Y.

55. Test Equipment Required for Trouble-

shooting
When troubleshooting Power Supply PP-327(*)/
ODe_ov ot ae QAED /TT o] Sotro

I AT, 14 M
AR 4V e~ b ) use .LVJ.LULIUJULCL .lD—OUé/ U ana rieciron

Tube Test Set TV-7/U. The technical manuals
associated with the test equipment are TM 11-
5527 and TM 11-5083, respectively.

56. Resistance Measurements

a. General. Trouble within the power supply
may often be located by checking the resistance
Damage
to the equipment may be prevented by making
Remove V1, V2, and
the pilot lamp on both models and remove V3 and
V4 on Power Supply PP-327A/GRC-9Y. Discon-

nect the input and output cables.

of certain key circuits and components.

sure that no shorts exist.

b. Dc Resistance Measurements at J1. The fol-
lowing chart lists resistance measurements be-
tween each pin on J1 and ground (pin 24).

Power Supply Power Supply
Pin No. PP-327 /GRC-9Y PP 327A/GRC -9Y
20 ... 6.4 10
21 . 52K 400K
22 . 50 10
23 . 50 10
24 . 0 0
32 .. 50K 300K
33 .. 52K 400K
34 . 50 32
35 .. 70 200

c. Dc Resistance of Transformers, Reactors, and
Relays of Power Supply PP-327/GRC-9Y. The
dc resistance of the transformers, reactors, and
relay windings is listed on following page:
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Resistance Resistance
Component Terminals (ohms) Component Terminals {ohms)
T1 1to2 6.5 L1 150
' 3to4 6
5t0 6 65 L2 50
6to7 75
L3 .6
1to2 8.8 -
2to3 .8 14 .6
4t05 9 -
T2 5t06 9.9 K1 63
7t08 78
8to 9 78 K2 80
10 to 11 4
}i fg :i ': e. Resistance Measurements at Other Points.
15 to 16 2 Resistance measurements at other points are shown
17t0 18 3 in figure 36 or 37.
18 to 19 3
20 to 21 4 .
21 to 29 P 57. Operational Test and Voltage Measure-
ments
L1 100 a. If no abnormal readings are found in the
L2 300 checks given in paragraph 56, the equipment may
be connected for normal operation. Operate the
L3 2.2 power supply as described in the equipment per-
L4 2.9 formance check list (par. 37). Check the power
L 1 supply for smoke or odor of overheated parts.
' Note. If one of the primary windings on either trans-
L6 -62 former is open, the power supply can be operated from a
L7 62 115-volt source, but cannot be operated from a 230-volt
— gource.
K1 30 . . .
b. With the equipment operating, make the volt-
K2 25 age measurements indicated in figure 36 or 37. Be-

d. Dc Resistance of Transformers, Reactors, and
Relays of Power Supply PP-327A/GRC-9Y. The
dc resistance of the transformers, reactors, and
relay windings is listed below:

Resistance
Component Terminals (ohms)
TI 1to2 6.8
3to4 6.8
5t06 97
6to7 97
T2 1to2 3.7
3to4 3.7
5to 6 2
6to7 2
8to9 2
10 to 11 97
11 to 12 97
13 to 14 2
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cause of the low resistance of some of the windings
tabulated in paragraph 56, the voltage measure-
ment across these windings may be more useful in
determining faulty operation.

58. Troubleshooting Charts

The following charts are supplied as an aid in
locating trouble in the power supply. The charts
list the symptoms which the repairman observes
while making a few simple tests. The charts show
how to isolate the trouble to a particular section,
circuit, or part. When the trouble has been local-
ized to a particular section or circuit, a tube check
and voltage and resistance measurements of this
section or circuit should be sufficient to isolate the
defective part. Normal voltage and resistance
measurements are shown in figures 36 and 37.
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a. Power Supply PP-327/GRC-9Y.

(1) General.

Symptom

Probable trouble

Correction

1. Power supply inoperative; pilot

lamp not lighted.

2. Fuse F3 or F4 blows.

3. Transmitter plate supply does not
come on when control ® on Re-
ceiver-Transmitter RT-77(*)/
GRC-9isset at SEND.

4. Fuse F1 or F2 blows when control
® on Receiver-Transmitter RT—
77(*)/GRC-9 is set at SEND.

. Defective lv fuse F3 or F4.

Defective ac source.
Defective power cord or plug.
Defective power switch.

. Defective component in one of supply

circuits.

. Relay K1 inoperative.

Defect in Receiver-Transmitter RT—
77(*)/GRC-9.

. Shorted capacitor or other component

in transmitter plate supply.
Defect in Receiver-Transmitter RT-
77(*)/GRC-9.

. Check position of LINE switch. Re-

place fuse. If replaced fuse blows,
proceed with step 2 below.
Check ac input voltage.
Replace or repair cord or plug.
Replace switch.

. Disconnect input and output cords.

Make resistance checks (fig. 36). Refer
to ¢ through f below.

. Proceed with (2) below.

See TM 11-263.

. Make resistance checks (fig. 36). Re-

place defective part.
See TM 11-263.

JRNSTICLLLLT

Probable trouble

Correction

1. No transmitter plate voltage at pin
32 of J1.

2. Low transmitter plate voltage at pin
32 of J1.

3. High transmitter plate voltage at

pin 32 of J1.

. Relay K1 not energized when control

® on receiver-transmitter is set at
SEND.

Defective tube V1.
Open reactor L1.

Defective transformer T1.

. Weak tube V1.

High leakage in capacitor C1, C2, or
C3.

Transmitter section of Receiver-Trans-
mitter RT-77(*)/GRC-9 drawing
excess current.

. Reactor L1 shorted.

One of resistors R1 through R15 open.

. Check operation of Kl.

. Check resistance.

If it is not
energized, check relay coil for open

circuit. Check operation of control
® (TM 11-263).

Replace V1.

Check resistance. Replace L1 if de-
fective.

Make resistance check. Replace T1
if defective.

. Replace V1.

Make resistance check. Replace ca-
pacitor if defective.

See TM 11-263.

Replace L1 if de-
fective. .

Make resistance check. Replace open
resistor.
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(3) Receiver plate supply.

Symptom

Probable trouble

Correction

1. No receiver plate voltage at pins
21 and 33 of J1.

2. Low receiver plate voltage at pins
21 and 33 of J1.

3. High receiver plate voltage at pins
21 and 33 of J1.

1. Defective tube V2.
Open reactor L2.

Defective winding on transformer T2.

Tube V3 or V4 not in socket.

One of resistors R16, R17, R20, R21,
R23, R24, or R25 open.

2. Weak tube V2.
High leakage in capacitor C4 or C5.

3. Shorted reactor L2.

Resistor R18 or R19 open.

1. Replace V2.

Make resistance check. Replace L2
if defective.

Make resistance check. Replace T2

. if defective.

Replace V3 or V4.

Make resistance check. Replace open
resistor.

2. Replé.ce V2.
Make resistance check. Replace ca-
pacitor if defective

3. Make resistance check. Replace L2 if
shorted.

Make resistance check. Replace open
resistor.

(4) Recetver filament supply.

Symptom

Probable trouble

Correction

1. No receiver filament voltage at pins
22 and 23 of J1.

2. Low receiver filament voltage at
pins 22 and 23 of J1.

3. High receiver filament voltage at

1. Defective winding on transformer T2.

Defective rectifier CR1.

Open reactor L3 or L4.

2. High leakage in capacitors C6 through

C15.
High-voltage drop across CR1 because
of aging.

3. Shorted reactor L3 or L4.

1. Check ac voltage across terminals 20
and 22. Replace T2 if defective.

If ac voltage exists across winding,
check de voltage at input to filter.
Replace CR1 if defective.

If dc voltage appears at input to L3 but
not at output, replace L3. If voltage
appears at input to L4 but not at
output, replace L4.

2. Check resistance. Replace leaky ca-
pacitor.
Remove either R27 or R28, or both

R r e mmla aa T
(par. 60) or replace CR1.

3. Check resistance. Replace L3 or L4 if

pins 22 and 23 of J1. defective.
Open resistor R27 or R28. Make resistance check. Replace open
resistor.
(8) Control voltage supply.
Probable trouble Correction

Symptom

1. No control voltage at pin 34 of J1.
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1. Defective winding on transformer T2,
Defective rectifier CR2.

Open reactor L5.

1. Check ac voltage across terminals 17
and 19. Replace T2 if defective.
Check dc voltage at input to filter. Re-
place CR2 if defective.
If voltage appears at input to L5 but
not at output, replace L5.
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Symptom

Probable trouble

Correction

2. Low control voltage at pin 34 of J1.

3. High control voltage at pin 34 of J1.

2. High leakage in one of capacitors C16
through C19.
High-voltage drop across CR2 because
of aging.

3. Shorted reactor L5.

Open resistor R29 or R30.

. Check resistance.

. Check resistance.

Replace leaky ca-
pacitor.

Remove either R29 or R30, or both
(par. 60), or replace CR2.

Replace L5 if de-
fective,

Make resistance check. Replace open
resistor.

(6) Transmaitter filament supply.

Symptom

|

Probable trouble

Correction

1. No transmitter filament voltage at
pin 20 of J1.

2. Low transmitter filament voltage at
pin 20 of J1.

3. High transmitter filament voltage
when K2 is energized.

4. High transmitter filament voltage
when K2 is de-energized.

1. Defective winding on transformer T2,
Defective rectifier CR3 or CR4.

Open reactor L6 or L7.
Coil of relay K2 open.

2. High leakage in one of capacitors C20
through C29.
High-voltage drop across CR3 or CR4
because of aging.
Points of relay K2 stuck in closed posi-
tion.

3. Reactor L6 or L7 shorted.
Open resistor R45 or R46.

4. Reactor L6 or L7 shorted.
One of resistors R31 through R44 open.

. Check resistance.

. Check ac voltage across terminals 10

and 12. Replace T2 if defective.
Check dc voltage at input to filter. Re-
place CR3 or CR4 if defective.
If dec voltage appears at input of L6 but

Tf do
11 Q¢

nat ot sutnnat wanlaca T A
11UuU auv vuuivpuy, 1ITpialT U,

voltage appears at input of L7 but
not at output, replace L7.

If voltage appears at contacts of K2
but not at output, check K2 coil for
continuity; replace K2 if defective.

. Check resistance. Replace leaky ca-

pacitor.
Remove either R45 or R46, or both
(par. 60); or replace CR3 or CRA4.
Replace relay K2.

Replace L6 or L7
if defective.

Check resistance.
sistor.

Replace open re-

4. Proceed as in step 3 above.

Check resistance.
sistor.

Replace open re-

b. Power Supply PP-327A/GRC-9Y.

(1) General.

Symptom

Probable trouble

Correction

1. Power supply inoperative.

Indicator lamp does not light.
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1. Defective fuse F3 or F4.

Defective ac source.
Defective power cord or plug.
Defective power switch.

. Check position of input voltage selec-

tion switch.
Replace fuse. If replaced fuse blows,
proceed with step 2 below.
Check ac input voltage.
Replace or repair cord or plug.’
Replace switch.
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Symptom

Probable trouble

Correction

2. Fuse F3 or F4 blows.

3. Transmitter plate supply does not
come on when control & on Re-
ceiver-Transmitter RT-77(*)/
GRC-9 is at SEND.

4. Fuse F1 or F2 blows when control
® on Receiver-Transmitter RT-
77(*)/GRC-9 is at SEND.

2. Defective component in supply ecir-

cuits.

3. Relay K1 inoperative.

Open resistor R9.
Defect in Receiver-Transmitter TR~
77(*)/GRC-9.

. Shorted capacitor or other component

in transmitter plate supply.
Defect in Receiver-Transmitter RT—
77(*)/GRC-9.

. Disconnect input and output cords.

Make resistance checks (par. 56).
Refer to ¢ through f below.

. Proceed with subparagraph b below.

Check resistance. Replace if defective.
Refer to TM 11-263.

. Make resistance checks (par. 56).

Replace defective part.
Refer to TM 11-263.

(2) Transmitter plate supply.

Symptom

Probable trouble

Correction

1. No transmitter plate voltage at pin
32 of J1.

2. Low voltage at pin 32 of J1.

3. High voltage at pin 32 of J1.

. Relay K1 not energized when control

® on the receiver-transmitter is at
SEND.

Defective tube V1.
Open reactor L1.

Defective transformer T1.

. Weak tube V1.

High leakage of capacitor C1 or C2.

. Open resistor R1, R2, or R3.

. Check operation of K1. If it is not

energized, check resistance of relay
coil (par. 56). Check operation of
control ® (TM 11-263).

Check resistor R9. Replace V1.

Check resistance of L1.

Replace, if defective.

Check resistance of T1. Replace, if
defective.

. Replace V1.

Check resistance.
Replace defective capacitor.

. Check resistance. Replace defective

resistor.
(3) Receiver plate supply.
Symptom Probable trouble Correction
1. No receiver plate voltage at pins 21 . Defective tube V2. . Replace V2.
and 33 of J1. Open reactor L2. Cheek resistance of L2. Replace if
defective.
Defective winding on transformer T2. Check resistance of T2. Replace if
defective.
Defective tube V3. Replace V3.

2. Low voltage at pins 21 and 33 of J1.

3. High voltage at pins 21 and 33 of J1.

. Weak tube V2 or V3.

Defective tube V4 or V5.

RCVR PL ADJ resistor R7 not prop-
erly set.

High leakage in capacitor C3 or C5.

. RCVR PL ADJ resistor R7 not prop-

erly set.
Defective tube V4 or V5.
Open resistor R6, R7, or R8.

. Replace V2 or V3.

Replace V4 or V5.

Adjust RCVR PL ADJ control.
Check resistance. Replace defective
capacitor.

. Adjust RCVR PL ADJ control.

Replace V4 or V5.
Check resistance.
resistor.

Replace defective
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(4) Receiver filament supply.

Symptom

Probable trouble

Correction

1. No voltage at pins 22 and 23 of J1.

2. Low voltage at pins 22 and 23 of J1.

3. High voltage at pins 22 and 23 of J1.

1. Defective winding on transformer T2.
Defective rectifier CR2.

Open reactor L3 or L4.
Open resistor R11.

2. High leakage in capacitors C6 through
C10.
High-voltage drop across CR2 because
of asing
of aging.
Defective current regulator RT1.
Open resistor R12.

RCVR FIL ADJ resistor R13 not
properly set.

3. RCVR FIL ADJ resistor R13 not
properly set.
Open resistor R13 or R14.

. Check resistance.

. Check ac voltage across terminals 5 and

7. Replace T2 if defective.

Check input voltage to filter. Replace
CR2 if defective.

Make voltage check at input and out-
put of each reactor. Replace de-
fective reactor.

Check resistance of R11.
defective.

Replace if

Replace defective
capacitor.
Replace CR2.

Replace RT1.

Check resistance.
fective.

Adjust RCVR FIL ADJ control.

Replace R12 if de-

. Adjust RCVR FIL ADJ control.

Check resistance. Replace defective

resistor.

(5) Transmitter filament supply.

Symptom

Probable trouble

Correction

1. No voltage at pin 20 of J1.

2. Low voltage at pin 20 of J1.

3. High voltage at pin 20 of J1 in-
sufficient to operate relay K2.

4. High voltage at pin 20 of J1.
Relay K2 operates.

5. High voltage at pin 20 of J1, and K2
fails to operate. .

1. Repeat first three steps in d above.

2. XMTR FIL ADJ resistor R18 not

properly set.

High leakage in capacitors C6 through
C10.

High-voltage drop across CR2 because
of aging.

Defective overload relay K2.

Defective current regulator RT2 or
RTS3.

Open resistor R15 or R16.

3. XMTR FIL ADJ resistor R18 not
properly set.

4. Open resistor R18 or R19.

5. Defective relay K2 or open resistor
R18 or R19.

. Check resistance.

. Refer to first three steps in subpara;

graph d above.

. Adjust XMTR FIL ADJ control.

Check resistance.
capacitor.
Replace CR2.

Replace defective

Replace K2.

Replace RT2 or RT3.
Check resistance. Replace defective
resistor.

. Adjust XMTR FIL ADJ control.

Replace defective
resistor.

. Replace K2 or resistor R18 or R19.
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(6) Control voltage supply.

Symptom

Probable trouble

Correction

1. No voltage at pin 34 of J1, but | 1. Open resistor R10.

1. Check resistance. Replace R10 if de-

normal voltage at pins 22 and 23. fective.
2. Low voltage at pin 34 of J1, but | 2. High leakage in capacitor C9. 2. Check resistance. Replace C9 if de-
normal voltage at pins 22 and 23. fective.
(7) Blower circuit.
fymptom Probable trouble Correction
1. Blower does not operate, but volt- | 1. Defective rectifier CR1. 1. Replace CRI.
ages normal at receiver and trans- Open resistor R20. Check resistance. Replace R20 if de-
mitter filament terminals. fective.
Defective blower B1. Replace Bl..
Shorted capacitor C4. Check resistance. Replace C4 if de-
fective.
Defective thermal switch S3. Replace S3.

2. Blower does not operate up to | 2. High-voltage drop across CR1 because | 2. Replace CR1.

normal speed. of aging.

High leakage in capacitor C4.

Check resistance. Replace C4 if de-

- fective.

3. Unit becomes excessively hot before | 3. Defective thermal switch S3. 3. Replace S3.

blower operates.

Section 1l. REPAIRS AND ADJUSTMENTS

59. General Precautions

Whenever the power supply is serviced, carefully
observe the following precautions:

a. When the power supply is removed from its
cabinet, dangerous voltages may be exposed.

b. Careless replacement of parts often makes new
faults inevitable. Note the following points:

(1) Before a part is unsoldered, note the posi-
tion of the leads. If the part, such as a
transformer, has a number of connections,
tag each of the leads to it.

(2) Be careful not to damage the other leads
by pushing or pulling them out of the
way. ‘

(3) Do not allow drops of solder to fall into
the power supply as they may cause short
circuits.

(4) A carelessly soldered connection may cre-
ate a new fault. It is very important to
make well-soldered joints because a poorly
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soldered joint is one of the most difficult
faults to find.

60. Replaceﬁént of Parts in Power Supply
PP-327/GRC-9Y

a. General. Most of the parts in the power sup-
ply can be easily reached and replaced if found to
be faulty. A certain amount of disassembly, how-
ever, is required to replace the parts mounted on the
control panel, the tube subchassis, and those parts
which are covered by resistor boards E9 and E10.
When replacing switches, tube sockets, transform-
ers, or any part that requires the disconnection
of numerous wires, tag the wires carefully to avoid
misconnection when the new part is installed.

b. Control Panel. To replace the pilot light as-
sembly or any of the:switches or fuse holders
mounted on the control panel, proceed as follows:

(1) Remove the screw that holds the control
panel and the tube subchassis together.
The screw can be reached through the hole
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in the left side of the control panel near

the top (fig. 25).

(2) Remove the three serews that secure the
control panel to the main chassis,

(3) Remove the control panel and place it in a
position so that the part to be replaced
(fig. 26) can be reached.

(4) Remove the defective part. Tag the dis-

connected wires,

(5) To replace the control panel after the de-
fective part has been replaced, reverse the
procedure in (1) through (3) above.

¢. Tube Subchassis, To replace any of the sockets
mounted on the tube subchassis, proceed as follows:

(1) Remove the screw that holds the control
panel and the tube subchassis together,

DISASSEMBLY
ACCESS

CONTROL PANEL LE L7
ATTACHING SCREW

Ji TUBE LI KI K2
SUBCHASSIS

(2) Remove the four screws that secure the
tube subehassis to the main chassis.

{3) Remove the tube subchassis and place it in
a position so that the socket to be re-
placed (fig. 26) can be reached.

(4) Remove the defective socket. Tag the dis-
connected wires.

(5) To replace the tube subchassis after the
socket has been replaced, reverse the pro-
cedures outlined in (1) through (3) above.

d. Resistor Boards. Resistor boards E9 and E10,
which are located in the bottom of the unit, cover
or partially parts of the
power supply (fig. 27). Resistor board E9
covers reactors L3 and L4 and ecapacitor sockets
X5 and X30. Resistor board E10 covers capac-
itors Cl, C2, and C3 and relays Kl and

cover some of the

Te L2

€3 g2 ci LS L4 L3

Tw S5070- 14

Figure 25. Power ,\'up'm'_r; PP_327/GRC-0Y, top wvew.
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K2. Both resistor boards must be removed to re-
place C1, C2, or C3 because the retaining clamps
for the capacitors extend under each resistor board.
To remove each resistor board, remove the four
screws that secure the resistor board to its mount-
ing. The resistor board can then be placed to the
side so that the defective part (figz. 28) can be
reached. After replacing the defective part, return
the resistor board to its mounting and replace the
four serews,

61. Replacement of Parts in Power Supply
PP-327A /GRC-9Y

a. General. Most of the parts

reached and replaced if defective.

can be easily

To reach these

FOWER
CABLE
ASSEMBLY

CX-H2/U CONTROL PANEL SPARE FUSE HOLDERS

SWITCH 53
LOCKING

SUBCHASSIS

Figure 26, Power Supply PP=327/GRC-8Y, top view, control panel and tube subchassis
I i
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parts, release the 10 Dzus fasteners around the edge
of the panel and withdraw the panel-chassis as-
sembly from the cabinet. When replacing switehes,
sockets, transformers, or other parts with numerous
wires, be sure to tag the wires so that they may
be correctly reconnected.

b. Parts Attached to Panel. The parts on the
panel (figs. 3 and 31) are mounted on brackets or
subchassis. Do not remove these brackets or sub-
chassis to replace the attached parts.

(1) Release the Dzus fasteners and open the
access door,
(2) To replace indicator lamp holder X1I, fuse

holders XF1 through XF4, or toggle

(READING DOWN! .
€ C7 C8 C9 CI0 Cul .
C25 Czé Cc2T Czs

PIN ;
™™ 30TO-15

remiaiti -"J.
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switches 81 and S2, remove the check nut
that secures them to the mounting panel
and withdraw them from the rear.

(3) To replace tube socket XV1, remove the
two screws that hold it to the mounting,
and remove the socket from the rear.

(4) To replace tube sockets XV2, XV3, and
X V4, remove the screws that hold them to
the subehassis, and lift the item out
through the access door. Unsolder the con-
nections to the item before doing this.

(5) To replace blower B1, the four serews that
hold the B1 to its mounting can be reached

Remove these

serews and remove Bl from the rear.

through the access door,

(6) To replace power output receptacle J1, re-
move the chassis from the panel (¢ below)

ELO E9

“
.
'
.
]
[
[ ]
-
-

»
.

A

A
.

Figure 27,
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Xil Xi0 X9 X8 X7 X&

to reach J1. Unsolder the leads to J1 and
remove the six screws that couple it to the
panel.

¢. Parts Attached to Chassis. Most of the parts
on the chassis (figs. 29, 30, 31, and 32) can be easily
reached and replaced by normal procedures. Re-
move the seven serews that hold the chassis to the
panel and the two serews that hold each support-
ing bracket to the panel. Separate the panel from
the chassis to replace relays K1 and K2, capacitors
(9 and C10, rectifier CR1, and reactor L2, because
these components are located directly below the
brackets and subchassis that are mounted on the
panel.

(1) To replace eapacitors C6, C7, and C8, re-
move the nuts on each end of the three
mounting studs at the corners of the

|READING DOWN)
Xi5 x4 X113 X24 X232 xX22

XI7 X8 X9 X6

1
Ji.¢-t-ttb.‘l
" e Lo m— e —

a5
| L —

Xi2 X29 X28 X27 X26 X25
(READING DOWN)

Power Supply PP-327 /GRC-9Y, bottom view.
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Figure 28. Power .“:'i'u,-u'y PP-327/GRC-9Y. boltom view, resistor boards removed.
mounting plate. Remove the mounting TB1. Remove the two mounting bolts
plate and the studs. Unsolder the con- that hold TB1 to the chassis. This al-
nections to the capacitor and remove the lows TB1 to be folded back so that the
capacitor. Replace it with the new capac- bolts that hold 83 in place can be reached.
itor and resolder the connections to the Return TB1 to its original position and
proper terminals. Reinstall the studs and fasten it after replacing thermal switch S3.

the top mounting plate. Be sure that the
studs go through the ears on the capacitor
clamp. If the replacement capacitor does
not have the same height, adjust the check
nuts until the top plate holds the capacitor

d. Replacement of Parts in Blower. The parts
that make up the blower are shown in an exploded
view 1n figure 30. Completely disconnect the blower
from the unit before attempting disassembly.

firmly in position. (1) Disassembly of blower.

(2) To replace thermal switch S3, remove the (a) Loosen the two hexagonal socket-head
nuts on the serews that hold 83 in place; setscrews that hold the fan blade to its
they are located beneath terminal board shaft: use a No. 4 hexagonal socket-head
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Figure 20, Power Supply PP-327A/GRC-9Y, top view.

setserew  wrench. These setserews are
reached from the rear of the blower through
openings in the fan housing. Guide holes
in the hub of the fan blade indicate the
position of the setscrews, which are ap-
proximately 120° apart on the hub. Re-
move the fan blade,

(b) Remove the two screws (exposed when
the fan blade is removed) that hold the
fan housing to the motor frame. Re-
move the fan housing.

{c) Remove the two hexagonal nuts and
washers that secure the terminals at the
rear plate.

id) Remove the two serews that go through
the rear plate and remove the rear cover

TAGO 10156-A, Sept,

and rear plate. This exposes the filter
circuit and brush mounting plate and
maotor.

Remove the tape from around the mag-
nets,

Mark the position of the two magnets
with respect to the frame so that they
may be correctly replaced; remove the
two magnets. They are held in position
by magnetic force only. If new magnets
only are required, they may be installed
at this point and the blower reassembled.
Reversing the polarity of the magnets
when installed will reverse the direction
of rotation of the motor,

{g) Slide the insulating disk back on the
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(k)

()

wires and remove the two screws that go
through the brush mounting plate. Note
the pair of holes through which these
screws fit.

Carefully lift the brush mounting plate,
complete with the attached brushes and
filter circuit, off the commutator. Watch
for small shim washers between the
commutator and the rear bearing. Note

how many there are and the order in.

which they are placed so that they may
be replaced in their original position.
Press or tap out the rear bearing from
its position in the brush mounting plate.
Be careful not to rough up the edges of
the bearing. Use fiber, rubber, or
wooden protection on the surface of
the bearing before applying pressure.
If only the rear bearing is defective,
it may be replaced at this point and
the blower reassembled.

(7) ‘Withdraw the armature from the motor

(k)

)

(m)

frame. Watch for small shim washers
between the armature and front bear-
ing. Different types and amounts of
washers are used in different motors.
Note the number, type, and relative po-
sition of the washers so that they may
be replaced in the correct order. If
the armature is defective, it may be
replaced at this point, and the blower
reassembled. When installing a new
armature, position the commutator with
enough shim washers so that the brushes
are centered with no overhang, and that
the armature will turn freely with no
binding and no end play.

Press or tap out the front bearing from
its position in the motor frame; use the
same procedure and cautions given in
(z) above. If the front bearing is de-
fective, it may be replaced at this point.
Unsolder the components (C11 and C12)
of the filter circuit from the top of each
of the terminal studs and remove the
insulating disk. The terminal studs are
identified by a plus and a minus sign
marked on the brush mounting plate.
The red lead goes to the plus terminal.
Unscrew the terminal studs at their
hexagonal bases. Remove the brush
holder insulators and the brush holders.

(n)

(o)

Unsolder the brush pigtails, lift the
brush springs off the brushes, and with-
draw the brushes.

Lift the brush springs off their sup-
ports. Disassembly of the blower is now
complete.

(2) Assembly of blower.

(a)

(b)

(c)

(d)

(e)

()

(9)

(h)

Place the brush springs on their sup-
port and be sure that they are in the
proper position to supply tension for the
brushes.

Solder the brush pigtails to their con-
tacts and place the brushes in position.
The chamfer on the brush should be
toward the spring. Retain the brushes
with the brush springs.

Press the rear bearing in position in the
brush mounting plate and the front
bearing in the motor frame; be sure that
each is properly seated.

Place each brush, spring, and brush
holder in its insulator and secure them
to the brush mounting plate with the
terminal studs that were removed in
the disassembly procedure ((1)(m)
above).

Slide the armature into the motor frame;
be sure that the same number and type
of shim washers are included and are
placed in the same order as when re-
moved ((1)(j) above).

Place the magnets in position in the
motor frame; be sure that they are
oriented the same as when removed.
The magnetic field will hold the arma-
ture and its washers in position. Re-
place the tape around the magnets.
Replace the same number and type of
shim washers on the commutator end
of the armature shaft that were re-
movyed in the disassembly procedure ((1)
(h) above).

Place the brush mounting plate, com-
plete with brushes and springs, over the
commutator. Lifting the brush springs
off the brushes and hooking them over
the edges of the insulator enables the
brushes to retract enough to engage the
commutator. When properly positioned,
return the brush springs to position and
secure the brush mounting plate to the

TAGO 10156-A, Sept.



‘maa p .m:___?_..ﬁ._ o oy o .r_z._...h.....
22-vO0LO0S W1
HOLVINSNI L3NOVW
; ¥3070H HSNYB JUNLYNEY .
NS0NE ONINY3g 34Vl
ONI¥dS ANV -
H3070H HSNYE :
nS10
ONILYINSNI 1
3L1vd \
yvay _
tl.lll’ “ SHIHSYM
pm— ' WIHS ANVYS
L ] HOLOW
34vd
ux.—uﬂz a.__.___hz:ox ONINY3E
' w3A09 12 - LNOY 3
MY3N
anis
IYNINNIL

aavis
NVd

ONISNOH
Nvid

47

TAGO 10156-A, Bept.



48

motor frame with the two screws that
were removed in the disassembly pro-
cedure ((1) (g) above). Be sure that the
screws fit through the same pair of
holes from which they were removed.

(1) Reconnect the filter eireuit (CI1 and

C12); be sure that the red lead goes
to the positive terminal stud and the
leads go through the correct holes in the
insulating disk. The other holes should
be properly oriented to take the screws
that hold the rear cover to the motor
frame. The cireuit diagram for this
filter i= shown in figures 23 and 39.

(j) Fasten the motor to the fan housing

with the two screws that were removed
in the disassembly procedure ((1)(b)
above),

(k) Slide the rear cover over the motor and

line it up with the fan housing.

SUPPORTING BRAGKET

ce Kl

L2 xV5 RT I

Ell

]

()

(n)

Bring the two filter capacitor terminals
through the holes in the rear plate; the
capacitor with the red lead should econ-
nect to the red input lead to the blower.
Secure the terminals with the hexagonal
nuts.

Secure the rear plate to the motor frame
with the two screws that were removed
in the disassembly procedure ((1)(f)
above). These screws should pass
through the two holes in the insulating
disk.

Replace the fan blade on its shaft; be
sure that there is enough clearance be-
tween the fan blade and housing so
that no rubbing oceurs. Secure it with
the two setscrews. The assembly is
now complete,

(3) Replacement of brushes and brush springs

only.

Figure 31. Power Supply PP-327A/GRC-9Y, top view, chassis removed from panel,
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Figure 32. Power Supply PP-32TA/GRC-0Y, bottom view.

(a) Remove the two hexagonal nuts that
secure the terminals at the rear plate.

(b) Remove the two serews through the rear
plate and remove the rear plate and
cover.

(¢) Follow the disassembly procedures in
(1)ig), (h), (1), (m), (n) and (o) above.
Follow the assembly procedure in (2)
{a), (b), (d), (g) through (z), and ([)
through (n) above.

62. Voltage Adjustments for Power Supply
PP-327/GRC-9Y

One or both of the bleeder resistors used across
the output eireuits of the receiver and transmitter
filament supplies and the control voltage supply can
be removed when the rectifiers have aged to the
extent that the output voltage is below the nominal
value. Connect the power supply to Receiver-

TAGO 10156-A, Sept.

RT-77(*)/GRC-9 operated as de-
Proceed as follows to in-

Transmitter
geribed in paragraph 67.
crease the output voltage:

a. Receiver Filament Supply. Measure the out-
put voltage of the receiver filament supply (pin 22
of connector J1 to ground). If the voltage under
load is below 1.6 volts, clip the leads to resistor
R27 on terminal board E9 (figs. 27 and 36) and re-
Ii the voltage is still low, re-

If removal of both resistors

move the resistor.
move resistor R28.
does not result in sufficient output voltage, replace
rectifier CR1.

b. Control Voltage Supply. Measure the output
voltage of the control voltage supply (pin 34 of
connector J1 to ground). If the voltage under load
iz below 6.7 volts, clip the leads to resistor R29 on
terminal board E10 (figs. 27 and 36) and remove the
resistor, Ii the voltage is still low, remove resistor
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R30. If removal of both resistors does not result
in sufficient output voltage, replace rectifier CR2.

c. Transmitter Filament Supply. Measure the
output voltage of the transmitter filament supply
(pin 20 of connector J1 to ground). If the voltage
‘under load is below 6.5 volts, clip the leads to re-
sistor R45 on terminal board E10 (fig. 27 and 36)
and remove the resistor. If the voltage is still low,
remove resistor R46. If removal of both resistors
does not result in sufficient output voltage, replace
rectifiers CR3 and CR4.

Caution: When replacing a rectifier unit, tag the
leads before disconnecting them from the unit. Con-
nect the leads to the new unit exactly as on the
original.

63. Voltage Adjustments for Power Supply
PP-327A/GRC-9Y

Three adjustments are provided. RCVR PL
ADJ in the receiver plate supply, RCVR FIL ADJ
in the receiver filament supply, and XMTR FIL
ADJ in the transmitter filament supply. The power
supply should be operating into a Receiver-Trans-
mitter RT-77(*) /GRC-9, or its equivalent, when
the adjustments are made.

a. Receiver Plate Voltage Supply. Loosen the
check nut on RCVR PL ADJ control R7 and ad-
just R7 until the voltage between pin 21 (or 33) of
output receptacle J1 and ground reads 105 volts
while operating the receiver-transmitter. When
properly adjusted, tighten the check nut; be careful
not to disturb the adjustment.

b. Receiver Filament Supply. Loosen the check
nut on RCVR FIL ADJ control R13 and adjust
R13 until the voltage between pin 22 or 23 of out-
put receptacle J1 and ground reads 1.5 volts while
operating the receiver-transmitter. When properly
adjusted be sure and tighten the check nut, but be
careful not to disturb the adjustment.

e e nn annn s PN N P e T ancan

¢. Transmitter Filament Suppoy. Loosen the
check nut on XMTR FIL ADJ control R18 and
adjust R18 until the voltage between pin 20 of
output receptacle J1 and ground reads 6.6 volts
while operating the transmitter at full output.
When properly adjusted, be sure to tighten the
check nut. Be careful not to disturb the adjust-
ment.

64. Refinishing

Instructions for refinishing badly marred panels
on exterior cabinets are given in TM 9-2851.

Section llIl. FINAL TESTING

65. Purpose

Equipment that has been repaired must meet
definite minimum performance standards before it
is returned to service. The tests outlined in this
section are designed to measure the performance
of a repaired Power Supply PP-327(*)/GRC-9Y.
Equipment that meets the standards stated in the
tests will furnish satisfactory operation.

66. Test Equipment Required for Final
Testing
a. The test equipment required for final testing
(in addition to those listed in par. 55) and the
applicable technical manual are listed below.

Test equipment Technical manual

Electronic Multimeter ME-8A /UJ ™™

oCtronle NMiuinimeier M E—04A/

11-55
Electronic Multimeter TS-505/U TM 11-551
Variable transformer (variac)

Note. Electronic Multimeter ME-30/U may be used, if
available, in place of Electronic Multimeter ME—6A/U.
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b. The components listed below are also required
if testing is to be done with a dummy load instead
of using Receiver-Transmitter RT-77(*)/GRC-9
for the load. Slide-wire resistors must be used and
adjusted to obtain the required current for each
load voltage. The test set-up diagram is shown in
figure 33 and the reference symbols refer to that
figure.

Nominal value
Ref

Symbol Component Ohms Watts
R101 | Resistor (slide-wire) 6,000 | 100
R102 | Resistor (slide-wire) 3 10
R103 | Resistor (slide-wire) 6,000 10
R104 | Resistor (slide-wire) 10 25
R105 | Resistor (slide-wire) 5 25
R106 | Resistor (composition) 68 2

S101 | Spdt toggle switch

Spst toggle switch

Tube, type OC3 (for Power Sup-
ply PP-327/GRC-9 only).

7-wire cable terminated with Plug
PL—294 (fig. 8).

TAGO 10156-A, Sept.
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MO AMMETER 0-3 AMP TM5070-18

Figure 33. Test set-up diagram.

67. Output Voltage Test with Receiver-Trans-
mitter RT-77(*)/GRC-9
The purpose of this test is to determine if the
power supply can furnish the required operating
voltages under actual load conditions as presented
by Receiver-Transmitter RT-77(*) /GRC-9. Pro-
ceed as follows:

a. Connect the power supply to the receiver-
transmitter; use Cord CD-1086.

b. Set the receiver-transmitter controls as fol-
lows:
(1) Control ® to the SEND position.
(2) Control ® to the HI-CW position.

c. Connect the receiver plug.

d. Close the transmitter key.

TAGO 10156-A, Sept.

e. Connect the power supply through the variable
transformer to a nominal 115-volt ac source. Set
the power supply controls as follows:

(1) Input voltage selection switch to the 115-

volt position.
(2) RANGE switch to the HI position. (Used

TITY e nxr

only on Power buppiy I’t’—éll/utﬁb—v X.)

f. Turn on the power supply and adjust the vari-
able transformer output for 115 volts ac as read
with Multimeter TS-352/U. (The last stage of the
transmitter should be drawing 100 ma.) Allow suf-
ficient time for the equipment to warm up before
making any voltage measurement.

g. Measure the voltages at output receptacle J1
with Electronic Multimeter TS-505/U. All volt-
ages are positive and are measured with respect
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to ground (pin 24).

correct output voltages:

The following chart lists the

Dec output (volts)
Supply circuit Pin on J1 Power supply Power supply
PP-327 —.
GRC-9 GRC-9Y
Transmitter plate 32 570 540
Receiver plate 21 or 33 108 105
Receiver filament 22 or 23 1.6 1.6
Control voltage 34 6.7 6.6
Transmitter filament | 20 6.5 6.6

1 Py

n. AILCI’ Lolupwung blle VUlbdgE meabmeumuub,
set control D of the receiver-transmitter to either
PHONE position, and measure the output of the
transmitter filament supply. (Do not press the mi-
crophone push-to-talk button.) The voltage read-
ing obtained should not be greater than 10 volts.

i. The output voltages for 230-volt operation
should be the same as for 115-volt operation. To
check the power supply output voltages under load
conditions as presented by Receiver-Transmitter
RT-77(*) /GRC-9 when operating from a 230-volt
source, repeat the procedure in a through h above
with the following exceptions:

(1) Place the input voltage selection switch in
the 230-volt position.

(2) When the power supply is turned on, ad-
just the variable transformer output for
230 volts as read with Multimeter TS—
352/U.

68. Output Voltage Test with Resistance
Loads
(fig. 33)

Set up the equipment as shown in figure 33; use
the equipment listed in paragraph 66. Individual

meters may be used, but if they are not available,

the voltages and currents at the points indicated
may be measured with Multimeter TS-352/U.

a. Set switeh S101 to the A position.

b. Turn on the power supply and adjust the vari-
able transformer output for 115 volts ac as read
with Multimeter TS-352/U. Allow the power sup-
ply to warm up before making any adjustments.

c. Adjust the slide-wire resistors with Multimeter
TS-352/U for the current readings shown in the
table. The output voltages shown in the following
table should be obtained:

o Power Supply PP-327 /GRC-9Y Power Supply PP-327A /GRC-9Y
Supply circuit jll"lluzu )
PL-274 de load de output de load dec output
{current) {volts) {current) (volts)

Transmitter plate_ - _ ____________________ 47 100 ma 570 100 ma 540
Receiver plate_ - _ . ___________________._ 57 45 ma 108 45 ma 105
Receiver filament__._____________________ 56 500 ma 1.6 500 ma 1.5
Control voltage_ _ . ____________________ 45 650 ma 6.7 575 ma 6.6
Transmitter filament.____________________ 54 2 amp 6.5 2 amp 6.6

69. Voltage Regulation Test

The purpose of this test is to determine if the
output voltages are within the required limit when
the input voltage is varied from 100 to 130 or 200
to 260 volts ac.

a. With the test conditions as described in para-
graph 57, check each output circuit to see that it is
delivering its rated current.

52

b. Turn off the power supply and adjust the
variable transformer until its output reads 100 volts
as read with Multimeter TS-352/U.

c. Turn on the power supply and measure the
output voltages from the pins of Plug PL-294 to
ground; use Electronic Multimeter TS-505/U.
These voltages should not be less than the mini-
mum output voltage as listed in the following chart:

TAGO 10156-A, Sept.



pi Power Supply PP-327 /GRC-9Y Power Supply PP-327A/GRC-9Y
Supply circuit Il’!l‘u‘;u X
PI.-294 Minimum Maximum Minimum Maximum
output (volts) output (volts) output (volts) output (voits)
Transmitter plate. __ ____________________ 47 530 630 450 630
Receiverplate_ . . ____________________ S 57 105 140 105 140
Receiver filament. _____________ e 56 1.4 1.7 1.4 1.7
Control voltage_ _ _______________________ 45 6.4 7.4 5.0 9.3
Transmitter filament_____________________ 54 6.2 v.4 6.0 7.1

d. Turn off the power supply and adjust the
variable transformer to read 130 volts as read with
Multimeter TS-352/U.

e. Turn on the power supply and measure the out-
put voltages again from the pins of Plug P1-294
to ground; use Electronic Multimeter TS-505/U.
These voltages should not be greater than the maxi-
mum output voltage as listed in the chart above.

f. After making these readings, set switch S101
to position B, and measure the transmitter filament
supply output again (pin 54 to ground); use Elec-
tronic Multimeter TS-505/U. The voltage reading
should not be greater than 10 volts.

g. If the voltage values fall within the required
limits, it indicates that the power supply is work-
ing properly and it should not be necessary to re-
peat the test over the 200- to 260-volt range. If
the voltage values do not fall within the required
limits, refer to the troubleshooting charts (par. 58).

70. Ripple Test

™
j od
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the ripple voltage at a specified load is within the
requirements of the equipment.

a. With the test conditions as described in para-
graph 57, adjust the slide-wire resistors to get the
correct output voltage from each supply circuit.

b. Connect the ground side of Electronic Mul-
timeter ME-6A/U to pin 53 of Plug PL-294
(ground).

c. Observe the ripple voltage at each supply ecir-
cuit as shown by the multimeter. The ripple volt-
age should not be greater than that listed in the
following chart:

Pin Power supply Power supply

Sumnlv cirenit on PP-327/GRC-9Y | PP-327A/GRC-9Y
TEERRS e plug maximum ac maximum ac
PL-294 ripple voltage ripple voltage

Transmitter plate 47 4 4
Receiver plate_ . __ 57 .1 .1
Receiver filament _ 56 Less than .1 Less than .1
Control votage_ - _ 45 .3 .3
Transmitter fila-

ment__________ 54 Less than .1

Less than .1
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CHAPTER 6

SHIPMENT AND LIMITED STORAGE AND DEMOLITION
TO PREVENT ENEMY USE

Section I. SHIPMENT AND LIMITED STORAGE

71. Repacking Power Supply PP—327/GRC—

9Y for Shipment or Limited Storage
a. Material Requirements. The following ma-

terials are required:

Material Quantity
Waterproof barrier material______________.___ 13 sq ft
Paper, single-faced, corrugated, flexible_.______ 46 sq ft
Tape, pressure-sensitive . _____ ... --_-_ 4 ft
Tape, paper, gummed___.___ e 10 ft
Tape, cotton. - __ oo 3ft
Lumber (wooden box)___._ .. o= 11 bd ft

b. Packaging. Package Power Supply PP-327/
GRC-9Y as follows:

(1) Pack the manuals in a close-fitting bag
made from the waterproof barrier material.
Seal the seams with the pressure-sensitive
tape.

(2) Wrap each spare tube individually in the
corrugated paper. Seal the packages of
tubes with the gummed paper tape.

(3) Wrap the lamp in the corrugated paper
and seal the package with the gummed
paper tape.

(4) Wind the cable into a coil. Tie it in three
places with the cotton tape; tie the con-
nectors. Wrap the coil in the-corrugated
paper and seal it with the gummed paper
tape. _

(5) Mount the fuses in the spaces provided
behind the front panel. ‘

(6) Close and lock the power supply panel
door. Wind the input cable around the
power supply and fasten it with the
gummed paper tape. Wrap corrugated pa-
per around the power supply and seal it

_with the paper tape.
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(7) Wrap the tube, lamp, and cable packages
in corrugated paper. Seal the package
with paper tape.

c. Packing. Line the wooden box with the water-
proof barrier material. Place the power supply and
the consolidated  package in the box. Place the
manuals between the sealed case liner and the lid
of the box.

d. Strapping. Strap shipping containers in inter-
theater movement only.

e. Marking. Mark shipping containers in accord-
ance with SR 55-720-1.

72. Repacking Power Supply PP-327A/
GRC—9Y for Shipment and Limited
Storage

a. Material Requirements. The following mate-
rials are required:

-Material Quantity
Waterproof barrier material _________________ 12 sq ft
Paper, single-faced, corrugated, flexible._._____ 38 sq ft
Tape, pressure-sensitive_ _..___ - 4 ft
Tape, paper, gummed_ . _-- 6 ft
Tape, CObLON .« oo o 3ft
Lumber (wooden box)_ ... oo 15 bd ft*

b. Packaging. Package Power Supply PP-327A/
GRC-9Y as follows:

(1) Wrap the manuals in the waterproof bar-
rier material and seal the package with the
pressure-sensitive tape.

(2) Wrap each tube individually in the cor-
rugated paper and then seal together with
the gummed paper tape.

(3) Wind the output cable in a coil. Tie it in
three places with cotton tape, and secure
the commectors. Wrap the coil in corru-

TAGO 10156-A, Sept.



gated paper and seal it with the gummed
paper tape.

(4) Package the spare fuses individually in
the corrugated paper. Seal the package
with gummed paper tape.

(5) Place the tubes, fuses, and cable in corru-
gated paper and seal the package with
gummed paper tape.

(6) Close the power supply panel and wind
the input cable around the power supply;

fasten it with gummed paper tape. Wrap -

the unit in corrugated paper.

Section Il.

73. Authority for Demolition

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

74. Methods of Destruction

a. Smash. Smash the controls, tubes, switches,
capacitors, and transformers; use sledges, axes,
handaxes, pickaxes, hammers, crowbars or any
heavy tools.

TAGO 10156-A, Sept.

(7) Wrap the tube, cable, and fuse packages
together in corrugated paper. Seal the
combined package with gummed paper
tape.

c. Packing. Place the combined package and the
power supply in the wooden box lined with the
waterproof barrier. Place the manuals on top and
seal the box.

d. Strapping. Strap shipping containers in inter-
theater movements only.

e. Marking. Mark shipping containers in ac-
cordance with SR 55-720-1.

DEMOLITION OF MATERIEL TO PREVENT ENEMY USE

b. Cut. Cut the cords and wiring; use axes,
handaxes, or machetes.

c. Burn. Burn cords, resistors, capacitors, wir-
ing, and technical manuals; use gasoline, kerosene,
oil, flame throwers, or incendiary grenades.

d. Bend. Bend the cover and chassis.

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

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

g. Destruction. Destroy everything.
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CAPACITOR COLOR CODE MARKING
(MIL-STD CAPACITORS)

TYPE INDICATOR *
FIRST SIGNIFICANT FIGURE
\sccow SIGNIFICANT FIGURE

INDICATOR
6 Sy/muomc DIRECTION)
PP

f /DECIMAL MULTIPLIER % %
TOLERANCE
CHARACTERISTIC

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

MICA (CM) AND PAPER (CN)

| m—— 1

MIL BUTTON-MICA FIRST SIGNIFICANT FIGURE

IDENTIFIER (BLACK)
SECOND SIGNIFICANT FIGUR™

DECIMAL MULTIPLIER

CHARACTERISTIC CAPAC!TANCE TOLERANCE
BUTTON-MICA (CB)

SECOND SIGNIFICANT FIGURE—W

FIRST SIGNIFICANT FIGURE— | —DECIMAL MULTIPLIER

TEMPERATURE CAPACITANCE TOLERANGE
COEFFICIENT

INNER- ——ec> —
ELECTRODE TERMINAL

SECOND SIGNIFICANT FIGURE —

FIRST SIGNIFICANT FIGURE— | —DECIMAL MULTIPLIER

TEMPERATURE CAPACITANCE TOLERANCE
COEFFICIENT
INNER-ELECTRODE
TERMINAL
NOTE: l] U

SPOTS MAY BE USED INSTEAD OF BANDS, TEMPERATURE
COEFFICIENT MARKING IS LARGER.

CERAMIC-TEMPERATURE COMPENSATING (CC)

FIRST SIGNIFICANT FIGURE

CHARACTERISTIC

INNER-ELECTRODE
TERMINAL — 0

NOTES:

SECOND SIGNIFICANT FIGURE
DECIMAL MULTIPLIER N
GCAPACITANCE TOLERANCE

MIL IDENTIFIER
(BLACK DOT)

CHARACTERISTIC /W/FIRST SIGNIFICANT FIGURE
\ A SECOND SIGNIFICANT FIGURE

‘A i"o—-inscuwu_ MULTIPLIER

\4

CAPACITANCE TOLERANCE
MIL IDENTIFIER

(BLACK SPOT)

|. SPOTS MAY BE USED ON TUBULAR GAPACITORS,
CHARACTERISTIC SPOT IS LARGER AND MIL IDENTIFIER
IS ON SIDE DIAMETRICALLY OPPOSITE COLOR SPOTS.

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

3. TOLERANCE: YELLOW, +100%,-20% .

CERAMIC-GENERAL PURPOSE (CK)

CAPACITOR COLOR CODE

MULTIPLIER CHARACTERISTIC' TOLERANCE 2 TEMPERATURE
SIG COEFFICIENT
DECIMAL OF cm|en]cBlck| cm CN C8 | SVERTTOUGF -~
ZEROS I0UUFJOR LESS]
BLACK o 1 NONE A 20 20 20 20 2 ZERO
BROWN 1 10 1 8| e | B |'w | -30
RED 2 100 2 ¢ |m X 2 2 2 ~80
ORANGE 3 1,000 3 o|uv ]| o 30 ~150
YELLOW 4 10,000 4 E} P -220
GREEN 5 5 F IR 5 0.5 ~-330
BLUE 6 6 s -470
PURPLE _
(VIOLET) 7 7 T w 750
GRAY 8 8 x 0.25 +30
WHITE 9 9 10 | ~330(*s00 3
GoLD 0.1 5 5 +100
SILVER Q.04 10 10 10
1. LETTERS ARE IN TYPE DESIGNATIONS GIVEN IN MIL-C SPECIFICATIONS.
2. IN PERCENT, EXCEPT IN UUF FOR CC-TYPE CAPACITORS OF 10 UUF OR LESS. STD-C!

3. INTENDED FOR USE IN CIRCUITS NOT REQUIRING COMPENSATION.

Figure 34. MIL-STD capacitor color codes.
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Figure 36. Power Supply PP-327/GRC-9Y, voltage and resistance diagram.

Ji
(WIRING SIDE)

TUBE SUBCHASSIS (WIRING SIDE)

NOTES:
L ALL MEASUREMENTS OBTAINED WITH VACUUM TUBE VOLTMETER.
2.ALL TS TO GROUND UNLESS OTHERWISE NOTED.

3.ALL VOLTAGES DC UNLESS OTHERWISE NOTED.
4.ALL VOLTAGE MEASUREMENTS OBTAINED WITH POWER SUPPLY CONNECTED
TO RECEIVER- TRANSMITTER RT- 77/GRC-9 BY CORD CD-1086.
S.ALL VOLTAGES OBTAINED WITH RECEIVER-TRANSMITTER RT- 77/GRC-9
OPERATING AS FOLLOWS:
A. CONTROL (E) IN POSITION.
B. CONTROL (D) IN POSITION.
C. RECEIVER PHONE PLUG IN.
D. TRANSMITTER KEY DOWN,LAST STAGE OF TRANSMITTER DRAWING 100 MA .
6.ALL VOLTAGES OBTAINED WITH POWER SUPPLY OPERATING AS FOLLOWS:
A. AC POWER INPUT VOLTAGE 110/120V AC (TRANSMITTER PLATE SUPPLY
VOLTAGES OBTAINED WITH 1SV INPUT).
B. SWITCH S3 IN POSITION.
C. SWITCH S2 IN [LO ] POSITION FOR 110V INPUT OR IN THE [1u]PoSiTiON
FOR 120V INPUT ( FOR 115V INPUT SWITCH S2 CAN BE IN EITHER POSITION).
7.ALL RESISTANCE READINGS OBTAINED WITH POWER SUPPLY DISCONNECTED
FROM AC SUPPLY AND RECEIVER-TRANSMITTER RT-77/GRC-9.
8. RESISTANCE ME. TS ABOVE 3 AS INFINITY (o).
9.NC INDICATES NO CONNECTION.

TM8070-20



RESISTOR COLOR CODE MARKING
(MIL-STD RESISTORS)

AXIAL-LEAD RESISTORS
(INSULATED)

]
(¢}

0
N F—2

N
I LTOLERANCE
MULTIPLIER

SECOND SIGNIFICANT FIGURE
FIRST SIGNIFICANT FIGURE

I »

RC-COMPOSITION

A B CD
T
[—— 1. gh =
L'I’OLERAN(JE
MULTIPLIER
SECOND SIGNIFICANT
FIGURE

FIRST SIGNIFICANT FIGURE
(DOUBLE WIDTH SIGNIFIES
FIXED WIRE-WOUND
RESISTORS)

RADIAL-LEAD RESISTORS
(UNINSULATED)

{END) (BODY)
TOLERANCE (END)
SECOND
SIGNIFICANT
FIGURE
MULTIPLIER
(DOT OR BAND) FIRST
SIGNIFICANT
FIGURE
RZ-COMPOSITION
(END) (8ODY)

TOLER{§

\
Y (END)
il
1

.
I

SIGNIFICANT
FIGURE
MULTIPLIER
(DOT OR BAND) FIRST
SIGNIFICANT
FIGURE

RU-WIRE-WOUND

RZ-COMPOSITION

RESISTOR COLOR CODE

BAND A OR BODY* BAND B OR END* BAND C OR DOT OR BAND¥ BAND O OR END*
FIRST SECOND RESISTANCE
COLOR SIGNIFICANT COLOR SIGNIFICANT COLOR MULTIPLIER COLOR TOLERANCE
FIGURE FIGURE (PERCENT)
BLACK 0 BLACK 0 BLACK | BODY + 20
BROWN | BROWN | BROWN 10 SILVER +i0
RED 2 RED 2 RED 100 GOLD +s5
ORANGE 3 ORANGE 3 ORANGE 1,000
YELLOW 4 YELLOW q YELLOW 10,000
GREEN 5 GREEN S GREEN 100,000
BLUE 6 BLUE 6 BLUE 1,000,000
PURPLE 7 PURPLE 7
(VIOLET) (VIOLET)
GRAY 8 GRAY 8 GOLD 0.1
WHITE 9 WHITE 9 SILVER 0.01

* FoR WIRE-WOUND-TYPE RESISTORS, BAND A SHALL BE DOUBLE-WIDTH.
WHEN BODY COLOR 1S THE SAME AS THE DOT (OR BAND) OR END COLOR,
THE COLORS ARE DIFFERENTIATED BY SHADE, GLOSS, OR OTHER MEANS.

EXAMPLES (BAND MARKING):

10 OHMS 20 PERCENT: BROWN BAND A; BLACK BAND B,

BLACK BAND C; NO BAND D.
4.7 OHMS ¥ 5 PERCENT: YELLOW BAND A; PURPLE
GOLD BAND C; GOLD BANDD.

BAND 8;

EXAMPLES (BODY MARKING):

10 OHMS +20 PERGCENT: BROWN BODY, BLACK END; BLACK DOT
OR BAND; BODY COLOR ON TOLERANCE END.

3,000 OHMS *10 PERCENT: ORANGE BODY, BLACK END; RED DOT
OR BAND; SILVER END. STD-RI

Figure 35. MIL-STD resistor color codes.
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Figure 39. Power Supply PP-327A/GRC-8Y, over-all schematic diagram.
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6-201R (2) 6-225R (2) 6-226R (2)

Chief of Staff.

N. F. TWINING,

6-235R (2) 6-236R (2) 6-300R (2)
6-401R (2) 6-415R (2) 6-416R (2)
6-435R (2) 6-501R (2) 6-515R (2)
6-535R (2) 6-536R (2) 6-537R (2)
6-538R (2) 6-575R (2) 6-576R (2)
6-577R (2) 6-615R (2) 6-616R (2)
7-2R (2) 7-11R (2) T7-12R (2)
7-13R (2) 7-14R (2) 7-15R (2)
78R (2) 7-31R(2) T7-32R (2)
7-33R (2) 7-34R (2) 7-35R (2)
7-36R (2) 7-45R (2) 7-46R (2)
7-47R (2) 7-95R (2) 7-96R (2)
8-15R (2) 8-16R (2) 8-18R (2)
9-25R (2) 9-26R (2) 9-35R (2)
9-36R (2) 9-167R (2) 10-17R (2)
11-7R (2) 11-16R (2) 11-57R (2)
11-117R (2) 11-127R (2) 11-128R (2)
11-500R (AA-AE) (2) 11-537R (2)
11-557R (2) 11-587R (2) 11-592R (2)
11-597R (2) 17-2R (2) 17-115R (2)
17-116R (2) 17-125R (2) 17-126R (2)
19-35R (2) 19-36R (2) 19-37R (2)
19-55R (2) 19-56R (2) 19-57R (2)
20-45A (2) 20-47A (2)  20-300R (2)
20-511R (2) 20-512R (2) 33-2R (2)
33-510R (AA-AB) (2) 44-12R (2)

44-15R (2)

44-16R (2)

A4 17R (D)
44

L1iay \&y

44-25R (2) 44-26R (2) 44-27R (2)
44-35R (2) 44-36R (2) 44-37R (2)
44-75R (2) 44-T6R (2) 44-7T7R (2)
44-101R (2) 44-115R (2) 44-116R (2)
44-117R (2) 44-125R (2) 44-126R (2)
44-127R (2) 44-145R (2) 44-146R (2)
44-147R (2) 44-275R (2) 44-276R (2)
44-277R (2) 44-315R (2) 44-316R (2)
44-317R (2) 44-415R (2) 44-416R (2)
44-417R (2) 52-2R (2) 55-68R (2)
57-2R (2) 57-57R (2)

NG: State AG (6); Units—same as Active Army except allowance is one copy to each unit.

USAR: None.

For explanation of abbreviations used, see SR 320-50-1.

TAGO 10156-A, Sept.

i\«’ U. S. GOVERNMENT PRINTING OFFICE: 1955—359287

Chief of Staff, United States Air Force.
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T™ 11-5070
R2-2GRC9-21
c1

POWER SUPPLIES PP-327/GRC-9Y, PP-327A/GRC-9Y
AND PP-327B/GRC-9Y

T™™ 11-5070
TO 31R2-2GR(C9-21
Cuanges No. 1 |

TM 11-5070/TO 31 R2-2GRC9-21, 22 Septem-
ber 1955, is changed as follows:

The tltle of the manual is changed to read:
POWER SUPPLIES PP-327/GRC-9Y, PP-
327A/GRC-9Y, AND PP-327B/GRC-9Y.

The fn"nnnng information nhangna ™ 11-

aiaaVs slaevaoal

5070/TO 31R2-2GRC9-21 so that the manual
also applies to the following equipment:

Nomenclature Order No. Serial No.
Power Supply PP-327B/ 33704-Phila-55. 1 and above
GRC-9Y.
Page 2, chapter 1. Add the following note at
the beginning.

NOTE. The power supply procured on Order No.
33704-Phila-565 is similar to Power Supply
PP-327A/GRC-9Y covered in the manual.
Information in the technical manual applies to
all Power Supplies PP—327B/GRC—9Y unless
otherwise specified.

Change “Power Supply PP-327A/GRC-9Y"” to
read Power Supplies PP-327A/GRC-9Y and
PP-327B/GRC-9Y in the following places in the
manual:

Page 3, figure 1.
figure 1.

Page 3, paragraph 4. Heading for character-
istics list.

Page 4, paragraph 5b. Paragraph heading.

Caption for lower half of

Page 14, paragraph 28b(9) and (10). Within
parentheses

Vs uyé .l l ptuuglupu AU ].LI.UU (> 1%

Page 25.° Heading for Section II.

Page 26, figure 18. Caption.

Page 28, figure 21. Caption.

Page 28, figure 22. Caption.

Page 30, figure 24. Caption.

Page 33, paragraph 54b. Heading.

Page 33, paragraph 54b. In the chart under
“Description” column, adjacent to figures 29, 31,
32, 37, and 39, and paragraph 61.

Page 33, paragraph 56b. Heading in the third
column of the chart.

TAGO 249A—July 400465°—056
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Page 34, paragraph 56d. Second line of heading.

Page 37, paragraph 58b. Heading.

Page 42, paragraph 61. Heading.

Page 45, figure 29. Caption.

Page 49, figure 32. Caption.

Page 50, paragraph 63. Heading.

Page 61, figure 33. Note 3.

Page 62, paragraph 67g. Fourth column head-
ing in chart.

Page 52, paragraph 68c. Last main column
heading in chart.

Page 63, paragraph 69c.
heading in chart.

Page 53, paragraph 70c.
ing in chart.

Page 64, paragraph 72. Heading.

Page 6/, paragraph 72b. Line 1.

Last main column

Fourth column head-

Page 58, figure 37. Figure caption.
Page 2, paragraph la. Make the following
changes: '

Line 4. Add Power Supply PP-327B/
GRC-9Y after “PP-327A/GRC-9Y.”

Second sentence. Change “Both’” to read:
All three.

Page 2, paragraph 1b, line 5. Add Power Sup-
ply PP-327B/GRC-9Y after Power Supply PP-
327A/GRC-9Y.

Page 4, table in paragraph 5b, line 1. Change
the first line under “Component”’ column to read:
Power Supply PP-327A/GRC-9Y or PP-327B/
GRC-9Y including Power Cable Assembly
CX-112/0.

Page 5. Change the heading for paragraph 7
to read: Description of Power Supplies PP-
327A/GRC—9Y and PP-327B/GRC-9Y (fig. 3).

Page 5, paragraph 7. Change the first sentence
of the paragraph to read: Power Supplies PP-
327A/GRC-9Y and PP-327B/GRC-9Y are sim-
ilar in overall appearance and construction.
Each consists of a panel-chassis assembly and a
metal cabinet.



Page 5, figure 3.

Change the caption to read: Power Supplies
PP-327A/GRC-9Y and PP-327B/
GRC-9Y, panel door open.

NOTE. (Added) FUSE F51IS LOCATED TO THE

RIGHT OF THE INDICATOR LAMP IN
POWER SUPPLY PP-327B/GRC-9Y.

Page 6, paragraph 8b:
¢. (Added) Power Supply PP-327B/GRC-9Y.

13 fuses, % ampere, slow-blow, 1% inches long
by /% inch diameter.

1 tube 5R4WGA

1 tube 6X4W

1 tube 991

1 tube 5751

1 tube 6216

1 current-regulating resistor MJ-501K, for
RT1

1 current-regulating resistor TJ-102L, for
RT2 and RT3

2 sets blower motor brushes

1 lamp, incandescent, 6- to 8-volt, .2-ampere,
bayonet base

Page 6, paragraph 9.
changes:

Change the first sentence of the paragraph to
read: Power Supplies PP-327/GRC-9Y,
PP-327A/GRC-9Y, and PP-327B/GRC-
9Y are all designed for use with Receiver-
Transmitter RT-77(*)/GRC-9 and are
interchangeable; however, there are some
differences between them.

Chart. Add the second column shown below
to the chart. Position items as indicated
in first column.

Make the following

Characteristics Power supply PP-327B/GRC-9Y

Output voltages____| 540 v—100 ma

105 v—45 ma

6.6 v—575 ma

6.6 v—2 amp

1.5 v—500 ma
Regulation_._______ All circuits except transmitter plate
supply and keying relay voltage.
Adjustable outputs_.| Receiver plate, receiver filament,
and transmitter filament.

Cooling method___._ Blower.
Fuses___._________. .75 amp slow-blow.
2

Page 6, paragraph 10, chart. Add the follow-

line to the chart:

Equipment Number| Height | Width | Depth | Volume Wel%ht
of cases | (in.) (in.) (in.) (cu ft) (b,
Power Supply
PP-327B/
GRC-9Y._._ 1 1214 153% 25%| 2. 94 122

Page 8, paragraph 13. Make the following

changes:

a. Line 6. After “PP-327A/GRC-9Y"’ add:
and Power Supply PP-327B/GRC-9Y.

Change the fifth séntence to read: Tube V5
(in the A and B models) is located on
the chassis (fig. 29) and can be reached
by releasing the Dzus fasteners that hold
the panel to the cabinet and by drawing
out the panel with the chassis.

b. Add the following: Power Supply PP-
327B/GRC-9Y wuses .75 ampere slow-
blow fuses.

Page 9, figure 7.

Change the caption to read: Power Supplies
PP-327A/GRC-9Y and PP-327B/GRC-
9Y, controls and tube locations.

NOTE. (Added) FUSE F5, 3% AMPERE, IS LO-
CATED TO THE RIGHT OF THE INDICA-
TOR LAMP IN POWER SUPPLY PP-327B/
GRC-9Y.

Page 11, paragraph 17b. Make the following
changes:

Change heading to read: Power Supply PP-
327A/GRC9Y and Power Supply PP-
327B/GRC-9Y (fig. 7).

Add the following to the chart:

Control Funection

FUSE F5 (PP-327B/GRC-9Y) .| Protects blower motor
circuit from overloads

Page 11, paragraph 18. Make the following
changes:
a. Add the following:
Power Supply PP-327B/GRC-9Y uses
.75-ampere fuses.
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d. (Added) For Power Supplies PP-327A/
GRC-9Y and PP-327B/GRC-9Y, set
the 115-230 switch to the proper value
according to the line voltage applied to
the power supply. Set the switch at 115
for line voltages of 100 to 130 volts, or
at 230 for line voltages of 220 to 260 volts.

Page 14, paragraph 28. Change a(4) to read:
For Power Supplies PP-2327/GRC-9Y and PP-
327A/GRC-9Y, mspact the seatmg of fuses F1,
¥2, 3, and F4 (fig. 6 and 7). For Power Supply
PP—-327B/GRG~9Y inspect the seating of fuses
F1, F2, F3, F4, and F5 (fig. 7).

Page 18, paragraph 34. Add the following:
Tube type 5R4WGA is furnished as both the
original part and the running spare for Power
Supply PP-327B/GRC-9Y.

Page 25, paragraph 459. Add the following: In
Power Supply PP-327B/GRC-9Y only, fuse F5
protects the blower motor circuit.

Page 26, paragraph 46a, line 11. Change
“A 2-ampere protective fuse (F1 through F4) is
placed in the lead to each half of the primary
windings of each transformer.” to read: In Power
Supply PP-327A/GRC-9Y, a 2-ampere protective
fuse (F1 through F4) is placed in the lead to each
half of the primary windings of each transformer.
In Power Supply PP-327B/GRC-9Y, a .75-ampere
slow-blow fuse (F1 through F4) is placed in the
lead to each half of the primary windings of each
transformer.

Page 26, paragraph 47, line 2. Change ‘‘a type
5R4WY tube is used as a full-wave rectifier.” to
read: a type 5R4WGY tube may be used as a full
wave-rectifier in Power Supply PP-327A/GRC-9Y,
or this may be replaced with the preferred type
5R4WGA. Tube V1 in Power Supply PP-327B/
GRC-9Y is a type 5SR4WGA.

Page 27, figure 19.

Change caption to. read: Power Supplies
PP-327A/GRC-9Y and PP-327B/GRC-
9Y, ac input circuit.

NOTE. (Added) FUSES F1, F2, F3, AND F4 ARE

3/4 AMPERE IN POWER SUPPLY PP-327B/
GRC-9Y.

Page 27, figure 20.

Change the caption to read: Power Supplies
PP-327A/GRC-9Y and PP-327B/GRC-
$Y, transmitter plate supply.

Change “NOTE” to read NOTES. Number
the existing Note 1 and add Note 2.

2. HV RECTIFIER V1 MAY BE A
5R4WGY OR A 5R4WGA.

TAGO 249A

Page 29, figure 23.

Change the caption to read: Power Supplies
PP-327A/GRC-9Y and PP—-327B/GRC—
9Y, filament voltage circuit.

Change the word “NOTE” to read NOTES.
Number the existing Note 1 and add
Note 2:

2. FUSE F5, % AMPERE, IS CON-
NECTED BETWEEN THE
JUNCTION OF RESISTOR R20
AND CAPACITOR C4 AND THE
BLOWER MOTOR IN POWER
SUPPLY PP-327B/GRC-9Y.

Page 31, paragraph 52. Change the heading to
read: Blower Circuit, Power Supply PP-327A/
GRC-9Y (fig. 23).

Page 31.
59.1. Blower Circuit, Power Supply PP-327B/
GRC9Y
(fig. 23)
(added)

The same winding of low-voltage transformer
T2 that supplies the operating voltage for rectifier
CR2 also supplies voltage to rectifier CR1. Rec-
tifier CR1 is a selenium bridge-type rectifier that
provides a dc voltage to operate blower B1. The
input power to CR1 is controlled by thermal
switch S3, which closes and completes the circuit
to CR1 when the temperature within the cabinet
reaches 125° F. It opens again when the tempera-
ture has dropped to 100° F. Fuse F5, in series
with the blower, protects the blower circuit from
electrical overloads. Blower Bl has a built-in
radio-frequency (rf) filter and external resistance-
capacitance filter R20 and C4. The blower is
driven by a motor that uses permanent magnet
field coils. The bearings are lubricated for the
life of the blower and require no further attention.

Page 33, paragraph 56a. Change the third
sentence to read: Remove V1, V2, and the pilot
lamp on all models, and remove V3 and V4 on
Power Supplies PP-327A/GRC-9Y and PP-
327B/GRC-9Y. .

Page 38, paragraph 58b(1) Under “Correc-
tion” column - Make the following changes:

Item 2., Third line.- Change ‘“‘c through f”

QA tu\n.-] “IQ\ ‘L'Ai‘ﬁl\ e\ "
UKL \UJe

Item 3. ‘Cha.nge “Proceed with subpara-
graph b below” to read ‘“Proceed with
(2) below.”

Page 39, paragraph 58b(5). . Under “Probable

3



trouble” column. First item. Change to read:
1. Repeat the steps in (4) above.

Page 39, paragraph 58b6(5) Under ‘“Correc-
tion” column. First item. Change to read:
1. Refer to the steps in (4) above.

Page 40, paragraph 58b6(7). Add the following
information at the end of item number 1 in the
chart under ‘‘Probable trouble” and “Correction”
columns.

Probable trouble Correction

Defective fuse F5 (for PP-
327B/GRC-9Y).

Replace fuse. If replaced
fuse blows, replace Bl or
CR1 if defective.

Page 42, paragraph 615(2), line 2. After
“through XF4” add “(through XF5 in the B
model).”

Page 43, paragraph 6le, line 2.
after “30.”

Page 44, paragraph 61d. Add for Power Supply
PP-327A/GRC-9Y to the heading.

Page 47, figure 30. Change the caption to read:
Blnwer for Power Supply PP-327A/GRC-9Y, ex-
ploded view.

Page 48, figure 31.

Change the caption to read: Power Supplies
PP-327A/GRC-9Y and PP-327B/GRC-
9Y, top view, chassis removed from panel.

NOTE. (Added) FUSE HOLDER XF5 IS LO-

CATED TO THE LEFT OF THE FUSE

HOLDER, XF4, IN POWER SUPPLY PP-
327B/GRC-9Y.

Page 49, paragraph 61d.

e. (Added) Replacement of Brushes in Blower for
Power Supply PP-327B/GRC-9Y. The only re-
placeable parts in the blower motor for Power
Supply PP-327B/GRC-9Y (fig. 30.1) are the

brushes, which are mounted permanently in brush
holders.

Uiali

Add “30.1”

The mounted brushes are furnichad in

WA VTR WA Szt 222:512%

pairs; both are the same and they are interchange-
able. Replace both brushes at the same time.
Use the following procedure.

(1) Remove the two screws from the end of
the rear cover.

(2) Pull the rear cover straight back to expose
the rear end of the motor frame.

(3) Remove the two screws through the rear
of the motor frame which hold the wire-
lead terminals. Besuretokeep thescrews
and the flat washers for reassembly.

(4) Removethebrushes and their holders from

the recesses in the motor frame Do
not remove the brush-holder insulators.

(5) Place one new brush holder, with its
brush in place, in position in the recess
under the -+ mark on the rear of the
motor frame. Place it so the threaded
hole through the flange of the brush
holder faces the rear of the motor.

(6) Fasten the flat washer and the terminal
for the red wire lead to the -+ brush
holder, placed in its recess in (5) above,
with the screw which was removed in (3)
above.

(7) Place the other new brush holder, with
its brush in place, in position in the recess
under the — mark on the rear of the
motor frame. Place it so the threaded
hole through the flange of the brush
holder faces the rear of the motor.

(8) Fasten the flat washer and the terminal
for the black wire lead to the — brush
holder, placed in the recess in (7) above,
with the screw which was removed in (3)
above.

(9) Slide the rear cover in position over the
motor frame. Be careful to prevent
damage to either of the wire leads or
their terminals at the rear of the motor
frama

(10) Fasten the two long screws through the
end of the rear cover. These extend
through into pilot holes in the rear of the
motor frame. The assembly is now
complete.

Page 58, figure 37. Change tube type “5R4GY”
to read: 5SR4WGA OR 5R4WGY.
Page 60, figure 39.

Change figure caption to read: Power Sup-
plies PP-327A/GRC-9Y and PP-327B/
GRC-9Y, overall schematic diagram.

Add SEE NOTE 3 near fuses F1, F2, F3, F4,
and F5.

Change “NOTE” to read: NOTES and
number the existing note 1.
Add the following notes.
2. IN POWER SUPPLY PP-327B/
- GRC-9Y FUSE F5 IS LOCATED
BETWEEN THE JUNCTION OF
RESISTOR R20 AND CAPACI-
TOR C4 AND BLOWER B1.
3. IN POWER SUPPLY PP-327B/
GRC-9Y, FUSES F1, F2, F3, Fs,
AND F5 ARE % AMPERE.
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SPRING

PIGTAJL LEAD

BRUSH
HOLDER

BRUSH-HOLDER DETAIL
VIEWED FROM
OPPOSITE SIDE

BLACK LEAD

FAN HOUSING
TAPE
BRUSH HOLDER
INSULATOR
BRUSH-HOLDER
ASSEMBLY
REAR COVER
WASHERS
SCREWS TM5070-Ci-i0

Figure 30.1. (Added) Blower for Power Supply PP-327 B/GRC-9Y, exploded view.
[AG 413.44 (5 Jul 56)]
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BY ORDER OF THE SECRETARIES OF THE ARMY AND

OFFICIAL:
JOHN A. KLEIN,
Major General, United States Army,
The Adjutant General.

OFFICIAL:
E. E. TORO,
Colonel, United States Air Force,

Air Adjutant General.

DISTRIBUTION:
Active Army:

CNGB (1)

ASA (3)

Tec Sve, DA (1) exeept CSLGO (30)

Tec Sve Bd (1)

Hq CONARC (5)

CONARC Bd (incl ea test sec) (1)

Army AA Comd (2)

0OS Maj Comd (5)

OS Base Comd (5)

Log Comd (5)

MDW (1)

Armies (5)

Corps (2)

Div (2)

Ft & Cp (2)

Army Cml Cen (4)

Sp Wpn Comd (2)

USMA (5)

Gen & Br Sve Sch (5) except Sig
Sch (25)

Gen Depots (2) except Atlanta Gen
Depot (none)

Sig Sec Gen Depots (10)

Sig Depots (17)

US Army Tng Cen (2)

POE (0S) (2)

Trans Terminal Comd (2)

Army Terminals (2)

OS Sup Agencies (2)

Army Elet Pg (1)

PSYWAR Cen (5)

Sig Fld Maint Shops (3)

Sig Lab (5)

ACS (3)

Mil Dist (1)

Mil Msn (2)

Units organized under following
TOE’s: 3-266R (2)

3-267R (2)
5-15C (2)

5-16C (2)

5-17C (2)

5-35R (2)

5-36R (2)

5-37R (2)

5-55R (2)

5-138C (2)
5-192C (2)
5-315R (2)
5-316R (2)
5-317R (2)
5-348R (2)
5-367C (2)
5-412R (2)
5-415R (2)
5-416R (2)
5-417R (2)
6-100C (2)
6-101C (2)
6-115R (2)
6-116R (2)
6-125C (2)
6-126C (2)
6-135C (2)
6-136C (2)
6-200C (2)
6-201C (2)
6-225C (2)
6-226C (2)
6-235C (2)
6-236C (2)
6-300C (2)
6-401C (2)
6-415R (2)
6-416R (2)
6-435R (2)

THE AirR FORCE:

MAXWELL D. TAYLOR,
General, United States Army,
Chief of Staff.

N. F. TWINING,

Chief of Staff, United States Air Force.

6-501C (2)
6-515R (2)
6-525C (2)
6-535R (2)
6-536R (2)

© 6-537R (2)

6-575C (2)
6-576C (2)
6-577C (2)
6-615R (2)
6-626C (2)
7-2R (2)
7-11R (2)
7-12R (2)
7-13R (2)
7-14R (2)
7-15R (2)
7-16R (2)
7-31C (2)
7-32C (2)
7-33C (2)
7-34C (2)
7-35C (2)
7-36C (2)
7-95R (2)
7-96R (2)
8-15C (2)
8-16C (2)
8-18C (2)
9-25C (2) .
9-26C (2)
9-35C (2)
9-36C (2)
9-167R (2)
10-17C (2)
11-7C (2)
11-16C (2)
11-18C (2)

11-57C (2)
11-117R (2)
11-127R (2)
11-128R (2)
11-500R (AA-AE) (2)
11-537R (2)
11-557C (2)
11-587R (2)
11-592R (2)
11-597R (2)
17-2R (2)
17-35C (2)
17-115R (2)
17-116R (2)
17-125R (2)
17-126R (2)
19-35R (2)
19-36R (2)
19-37C (2
19-55R (2)
19-56R (2)
19-57R (2)
19-500R (AA-AE) (2)
20-45R. (2)
20-47R (2)
20-300R (2)
20-511R (2)
20-512R (2)
30-600C (AA-AE) (2)
32-500R (2)
33-2C (2)°
33-510R (2)
44-12R (2)
44-15R (2)
44-16R (2)
44-17R (2)
44-25C (2)
44-26C (2)

NG: State AG (6); units—same as Active Army except allowance is one copy to each unit.

USAR: None.

For explanation of abbreviations used, see SR 320-50-1.

44-27C (2)
44-35R (2)
44-36R (2)
44-37R (2)
44-75C (2)
44-76C (2)
44-77C (2)
44~-101R (2)
44-115R (2)
44-116R (2)
44-117R (2)
44-145R (2)
44-146R (2)
44-147R (2)
44-275C (2)
44-276C (2)
44-277C (2)
44-315C (2)
44-316C (2)
44-317C (2)
44-415C (2)
44-416C (2)
44-417C (2)
52-2C (2)
55-68R (2)
57-2C (2)
57-57C (2)
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DEPARTMENT OF THE ARMY TECHNICAL MANUAL
DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER

~ TM 11-507¢
TO 31R2-2GRC9-21
C2

POWER ‘SUPPLIES PP-327/GRC-9Y, PP4327A/GRC49}', AND PP-327B/GRC-9Y

T™ 11-5070 - |
TO 31R2-2GR(C9-21
Cuances No. 2

TM 11-5070/TO 31R2-2GRC9-21, 22 Septem-
ber 1955, is changed as follows:

Ipsert the following “Caution” in the places
listed below.

Caution: Power Supplies PP-327/GRC-9Y,
PP-327A/GRC-9Y, and PP-327B/GRC-9Y
should not be turned on unless a suitable load 1is
connected to the output. This load may consist
of either:

1. Receiver - Transmitter RT-77/GRC-9Y
with all controls set for normal operation.
The associated audio accessories must be
plugged in.

2. A dummy load. (Test setup diagram for
dummy load shown in fig. 33.)

If the Power Supplies PP-327/GRC-9Y, PP-
327A/GRC-9Y, and PP-327B/GRC-9Y are oper-
ated without a load, an above-normal voltage will
be impressed across R13 and R14 (receiver
filament resistors) and will burn them. out.

Page 11, paragraph 18, before a.

Page 19, paragraph 37, below paragraph
heading.

[AG 413.44 (3 Jun 57)]

WasaiNgron 25, D. C., 19 June 1957

Page 50, paragraph 65, -below paragraph
heading. , o
Change “2-ampere” to: * 75- ampere siow-biow™
in the following places in the manual.
Page 6, paragraph 8b, line 1. -
Page 8, paragraph 135, line 6.
Page 11, paragraph 18g, line 4.
Add the followmg note in the ~places listed
below:

NOTE. ALTHOUGH THE PANEL MARKING
SHOWS 2 AMP FUSES, F1I THROUGH F4 ARE .75

AMPERE SLOW-BLOW FUSES.

Page 9, figure 7

Page 27, figure 19

Page 60, figure 39 (page 4 of C 1), add after
note 3.

Page 6, paragraph 9, chart. In the “Power
Supply PP-327A/GRC-9Y” column, last line
delete “2-amp”” and add: .75 amp. slow-blow.

Page 26, paragraph 46a, line 11 (page 3 of C 1,
line 5).

Change “2-ampere protectlve fuse” to: .75-
ampere slow-blow fuse.
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BIsTRIDUTION:

"Active Army:
CNGB Mil Dist 6-575 19-55
ASA Mil Mis 6-576 19-56
Technical Sve, DA JBUSMC 6-577 19-57
Technical Sve Bd Units organized under 6-625 19-500 (AA-AE)
USCONARC following TOE’s: 6-626 - 20-456
USA Arty Bd 3-266 7-2 ' 20-47
USA Armor Bd 3-267 7-11 20-300
USA Inf Bd 5-15 7-12 20-511
USA Air Def Bd 5-16 7-13 20-512
USA Abn & Elct Bd 5-17 7-14 30-600 (AA-AE)
USA Avn Bd 5-35 7-15 32-600
USA Arctic Test Bd 5-36 7-16 33-2
USA Armor Bd Test Sec 5-37 7-31 33-510
USA Air Def Bd Test 5-55 7-32 39-61
Sec 5-138 7-33 : 4-7

USARADCOM 5-192 7-34 44-12
O8 Maj Comd 5-315 7-35 44-15
OS8 Base Comd 5-316 7-36 44-16 -
Log Comd 5-317 7-96 44-17
MDW 5-346 7-96 44-25
Armies 5-348 8-15 44-26
Corps 5-352 8-16 44-27
Div © . 5-367 8-18 44-35
USATC 5-412 9-25 44-36
Ft & Camp 5-415 9-26 44-37
AMS . 5-416 9-35 44-75

- Sp War Cen 5417 9-36 44-76
Sp Wpn Comd 6-100 9-167 44-77
Engr Maint Cen 6-101 10-17 . 44-101
Army Pictorial Cen 6-115 11-7 44-115
WRAMC 6-116 11-16 44-116
AFIP 6-125 11-18 44-117
USMA 6- 126 11-57 44-145

- Sve Colleges 6-135 11-117 44-146
Br 8ve Sch 6-136 11-127 44-147
Gen Depots 6-200 11-128 44-275
Sig Sec, Gen Depots 6-201 11-500 44-276
8ig Depots 6~226 11-537 44-277
Port of Emb (0OS) 6~-226 11-557 44-315
Trans Terminal Comd 6-235 11-587 44-316
Army Terminals 6-236 11-592 44-317
OS Sup Agencies 6-300 11-597 44-415
Army Sig Sup Agency 6401 17-2 44-416
Army Sig Pub Agency 6-415 17-51 44-417
Army Sig Comm Engr 6-416 17-52 44-446

Agency 6-435 17-115 52-2
Army Comm Agency 6-501 17-116 55-27
White Sands Sig Agency 6-515 17-125 55-68
“Yuma Test Sta 6-525 17-126 55-157
Army Elct PG 6-535 19-35 57-2
Sig Fld Maint Shops 6-536 19-36 57-57
Sig Lab 6-537 19-37
NG: State AG; units—same as Active Army.
USAR: None.

For explanation of abbreviations used, see AR 320-50.
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