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CHAPTER 1
INTRODUCTION

Section |, GENERAL

1. Scope

a. This manual contains ingtructions for the in-
stallation, operation, maintenance, and repair of
Power Supply PP-327/GRC-9Y and Power Supply
PP-327TA/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 Bupply PP-327(%)/GRC-9Y
represents Power Supply PP-327/GRCOY and
Power Supply PP-327A/GRC-9Y and Receiver-
Transmitter RT-77 (*) /GRC-9 represents Recelver-
Transmitter RT-77/GRC—9 and Receiver-Trans-
mitter RT-77TA/GRC-9.

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

2. Forms and Records

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

a. DI Form 6, Report of Damage or Improper
Shipment, will be filled out and forwarded as pre-
seribed In B8R 745-45-5 (Army); Navy Shipping
Guide, Artiele 1850-4 (Navy); and AFR 71-4 (Air
Foree),

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

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

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

e, DA Form 11-239, SBecond and Third Echelon
Maintenance Check List for SBignal Corps Equip-
ment (Radio Communication, Direction Finding,
Carrier, Radar), will be prepared in accordance
with instruetions on the back of the form (fig. 10},

{. Use other forms and records as authorized.

Section 1l. DESCRIPTION AND DATA

3. Purpose and Use

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

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

4. Technical Characteristics
Power Supply PP-327/GRC-OY:

cevneen s 100 to 130 or 200 to
200 wolts, 50 to
450 cpg, single
phase; 200 watts,

Power input . ...

TAGO 10158-A, Bept.
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Figure 1. Power Supply PP-387{*)/GRC-9Y,

Power output: to 260 vultsr, 60
Transmitter plate ...570 volts at 105 ma. to 450 cps, single
Receiver plate ...... 108 volts at 32 ma, phase; 200 watts.
Receiver filament ... 1.6 volts at 500 ma. Power ”ut]'"}t':

Control voltage ... .. 8.7 volts at 670 ma. Transmitter plate ... 540 volis at 100 ma.

Transmitter filament 6.5 volts at 1.9 amp. Receiver plate ...... 105 volts at 45 ma.

Receiver filament ... 1.5 volts at 500 ma.

Power Supply PP-327A/GRC-9Y: Control voltage .. ... 6.6 volts at 575 ma.
Power input ............ 100 to 130 or 200 Transmitter filament 6.6 volts at 2 amp.

TAGO 10158-A, Sept, 3




5. Components
a. Power Supply PP-327/GRC-9Y.

Iequired Hedght Width Lemgth Volume Unit weight
Compuonemnt Ma. {im.) {im.} fin.} {eu Fi) (k]
Power Supply PP-327/GRC-9Y, including Power 1 Blg 1534 2084 1.55 a0
Cable Assembly CX-112/1.
Cord OD-1086____ . e 1 ) 44 e 114
Tube puller.______ .. - 1 SR (PR RS S I
Running spares (par, 8).. . . ________ | =" N R PR PR [P
b. Power Supply PP-327A/GRC-9Y.
Reguired Haigl Depih Length Unif weigh
Compomsenl l."fﬁ::l’ [?.:'E}IL {?I‘El.ﬁl [E}T " fl.ll'l_'|:':.|EII et
Power Supply PP-327A/GRC-9Y, including Power Cable Aszsem- 1 1044 1614 1414 05
bly CX-112/1.
Cord CD=1086_ _ e 44 114
Hunning spares (par. 8) e Deet o |oaoLlll _________-i__________

o =i

QUTPUT
RECEPTACLE
1

i
T ——— e —————

i S

POWER GABLE:
ASSEMBLY
Cx-H2/U

CORD CD-1086

TM SOT70-13
Figure 2. Power Supply PP-327T/GRC-0Y, panel door open.

4 ' TAGO 10158-A, Sept.



6. Description of Power Supply PP-327/
GRC-9Y

(fig. 2)

Power Supply PP-327/GRC-9Y is inclosed in an
aluminum ease, 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 can
be removed for the replacement of any parts
mounted on them. A spring-loaded hinged door is
provided on the front panel so that the controls,
fuses, and tube subchassis ean be reached. When
the door is locked, the power supply is completely
waterproof. Input Power Cable Assembly CX-
112/U is permanently attached fo the equipment
through an opening on the front panel. The output
receptacle located on the front panel terminates
the output eireuits of the power supply. Cord
CD-1086 is an eight-conductor power output cable
supplied with the equipment.

DZUS i 4
FASTENERS— 48

e e

FLUG
PL-294
CONMNEGTED' TO JI

CORD GD-1086

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

Power Bupply PP-327A/GRC-9Y consists of a
panel-chassis assembly and a metal cabinet. Dzus
fasteners on the panel secure the assembly in the
cabinet. The controls, tubes, and fuses are mounted
on a subchassiz assembly, which is fastened to the
panel. A door, fastened by Dzus fasteners, can be
opened so that the tubes, fuses, and controls can
be reached. The equipment is waterproof when
the panel door is locked. 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.

8. Running Spares
a. Power Supply PP-327/GRC-8Y.
1 tube SRAWGY
1 tube 6X4W
2 tubes OA2

1 lamp, incandescent, 6- to &volt, .15-ampere,
bayonet basze

SPARE FUSES

POWER GABLE

Pl : ASSEMBLY CX~-112/U TW 507 0h=-14

Figure 3. Power Supply PP-327A/GRC-8Y, panel door open.

TAGD 10158-A, Sept,




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

b. Power Supply PP-327A/GRC-8Y,
24 fuses, 2-ampere, 134 inches long by 14 inch
diameter
tube SR4WGY
tube 6X4W
tube 991
tube 5751
tube 6216
eurrent-regulating resistor, RT1
current-regulating resistors, RT2 and RT3,

9. Differences in Models

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

[ Sy S R B

Power Bu

Powar Supply ply
GRI P-4 A /G RO 9

Characteristics PP-327 /GROC-9Y

Cooling method ... | Corrugated caso, Blower,

Fuses . ___________| .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 ease, Figure 4 1s 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.

Number of Haight Width Thepth Volume Woalght

Equipment chBed fim.} {in.) (i fou £t) {lb)
Power Supply PP-327/GRC-9Y______________....__ 1 1734 22 10 2.3 i3
Power Supply PP-32TA/GRC-9Y___________________ 1 1824 17% 214 a1 130

many respeets. The following table summaries the
major differences:

Power Supply Power Bupply
Charneteristios PP-327 /GRU-8Y | PP-327A/GRCOY
Output voltages____| 570 v—105 ma 540 v—100 ma
108 v— 32 ma 105 v— 45 ma
6.7 v—670 ma 6.6 v—a75 ma
6.5 v— 1.9 amp 6.6 v— 2 amp
| 1.6 v—600 ma 1.5 w—500 ma
Regulation. - _____ Only receiver plate | All eircuits except
aupply. transmitter
plate supply.
Adjustable outputs_| None, Receiver plate,
receiver fila-
ment, and
Lransmitter
filarnent.
&

11. Additional Equipment Regquired

When used with Receiver-Transmitter RT-77(%)/
GRC-9, no additional equipment is required to in-
stall and operate Power Supply PP-327(*)/GRC-
0Y. When used with other equipment, switching
must be provided to complete the circuit of the
transmitter plate voltage supply. The switching
arrangement will depend on the particular installa-
tion (par. 14). One male connector Plug PL-204
will be required in addition to Cordage CO-139, or
equivalent. The connection at the opposite end of
the ecable will be determined by the individual
requirements,

TAGD 10158-A, Sapd,




METAL STRAPS
WOODEN COVER

CORRUGATED FILLER

RUNNING SPARES
HND CABLE

OMPONENT

INNER CORRUGATED CARTON

MOISTURE-YAPORFPROOF
BARRIER

CUTER CORRUGATED CARTOM
MOISTURE=YAPORPROOF

BARRIER

WOORDEN PACHING CASE ——= -~

W] SOT0A-2I

Figure §. Power Supply PP=327(*)/GRC-0Y, packaging diagram.

TAGD I0I56-A, Sept. 7



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 iz 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
Receiver-Transmitter RT-77(%)/GRC-9 and the
pOWer source,

13. Checking New Equipment

a. Tubes. The power supplies are shipped with
all aperating tubes installed in their sockets. Cheek
to see that each tube is firmly seated. Tube loca-
tions for Power Supply PP-327/GRC-9Y are shown
in fipure 6. Figure 7 shows tube location for Power

REGEIVER-TRANSMITTER
AT-TT (#IfGRO-T
COMOUNTING BRACKET

POWER SUPPLY
PP-3271¢l/ GRC-9Y
MG TING BRACKET

RADHD PATCH .

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 ouft 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-

CROUMND
BIMDING POST

[Se e8] T
\ 2
& T
wn 9.
&
=]

TH 5070~ 26

Figure 5. Rodio vack used {n Operations Center AN/ MTG-1.

TGO 10050-A, Sapt,



Ty F s "l
HVY RECTIFIER
SRAWGY
g LINE
POSITION 5""-"“
LOCK
RANGE POWER

LY RECTIFIER VR VR

EXAW oAz oAz2

| ! - ot 2 e L N .
INDICATOR LAMP TH S0TO-4

Figure 6. Power Supply PP-387/GRC-IY, controls and tube location.

g1 52
HY RECTIFIER CONTROL TUBE SWITCH INPUT VOLTAGE OM=-0FF INDICATOR L AMP BLOWER
Wi EH,:E\' Wa 55l EU&ED‘ SELECTION SWITCH SWITCH Il Bi
/ &

N <

T

%’

Z

|l

(

FUSES 2 AMP

(4

AN

@@..

o / /

/ R
LV RECTIFIER SERIES REGULATOR
T™ 5070A—6
VE BXAW V3 6216

Figure 7. Power Supply PP-327A/GRC-2Y, conlrols and t{ube 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 heoles in the
power supply case.

TAGD 10158=-A, Sept,
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(¢) 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 ecenters.

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



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

¢, Connections fo Receiver-Transmitter 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-
ceptacte 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 PL-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
when the power supply is turned on. To activate
the transmitter plate wvoltage supply, connect a
jumper from pin 53 to pin 55 of Plug PL-294 or

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, Cheek 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.

c. Install and connect the equipment (par. 14).

r.i-l i—.“
BOTTOM VIEW f
\! MO 14 AWG + 4.5V [+ 1.6V
= NO. 20 AWG » +6.6V+6.7V)
— nD. 20 awG » +I05V [+ 108V)
| . EXTERNAL
— MO 20 AWG » +I05V [+108V) eWiTeH
MO, 20 AWG + +H.5VI(+1.6V)____ISEE NOTE)
NO. 20 AWG o
NO. 20 AWG — > +540V(+5T0V) ‘
| $—= COMMON =
L) NO. 14 AWG ——-}|—- +66V (+6.5V)
CABLE CONNECTOR e
PLUG PL-294 TsHiELD—
NOTE:

TO OBTAIN TRANSMITTER PLATE WVOLTAGE
WITHOUT USE OF EXTERNAL SWITCH,
CONMECT JUMPER BETWEEN PIN 53

AND PIN 355

VOLTAGES IN PARENTHESES ARE FOR
FOWER SUPPLY PP-327/GRC-9Y. TM50704-2

Figure 8, Augziliary cable diagram.

TAGO 10156-A, Sept.



Section 1l. CONTROLS

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-
graphs 18 and 19.

17. Controls and Their Uses
a. Power Supply PP-327/GRC-2Y (fig. 6).

e T .

Comtrol Funetion

POWER ON-OFF In ON position, connects power sup-

Control

Functicn

= e E—— s

Cutput receptacle (J1)_| Power supply output connectar.

Indicator lamp (I 1)-__| Indicates when power 13 on.

e

b. Power Supply PP-327A/GRC-8Y (fig. 7).

Cantrol Funetinn

e

Power ON-OEF switch
(52).

In ON position, connects power 2up-
ply to power source,

switch (B1).

LINE 230-115 switch
(83).

RANGE HI-LO switch
(82).
FUSE Fl1 and FUSE

k2.

FUSE F3 and FUSE
F4,

ply to power source.

Connects power supply for 115- or
230-volt power souree operation,

Adjustas power supply for operation
from line woltages that wvary
below or above 115 to 230 volts,

Frotect 570=volt circuits from over-
load damage.

FProtect remaining ecircuits from
overload damage.

115-230 switch (S1). -

FUSE Fl1 and FUSE
Fz.

FUSE F3 and FUSE
F4.

Indicator lamp (T 1)._ .

Makes proper internal connections
for 115-volt or 2Z30-volt opera-
tion. Protected by a awitch
guard to prevent switch from
being improperly operated.

Protectzs hv eircuits from  over-
loads.

Protects 1v eireuits from overloads,

-

Indicates when power is on.

-— s ep—

Section lll. 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/GRCUY uses
2-ampere fuses.

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

¢. 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.

h. 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 elimatie conditions as-
zociated 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 inelosure, construet 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 ocours when equipment warms up during the
day after exposure during a cold night. When the
equipment has reached room temperature, dry it
thoroughly.

¢. 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 iz
installed below ground or set up in swampy areas
iz 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. Keep these lamps
lighted whenever the power supply is not in opera-
tion.

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
iz 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 =and
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-
gible. Make f{requent 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 10186-A, Sept,



CHAPTER 3
ORGANIZATIONAL MAINTENANCE

Section |. 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 81G 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 (8D) (Fed spec No.
P-5-661a)

25. Definition of Preventive Maintenance

Preventive mainftenance 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
itz object is to prevent certain troubles from oceur-
Ting.

26. General Preventive Maintenunce Tech-
niques

a. Use No. 000 sandpaper to remove corrosion.

b. Use a elean, 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 cﬂntﬁcts, use a
cloth or brush moistened with earbon tet-

TAGD 10186-A, Bept.

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 (8D} ; after elean-
ing, wipe the parts dry with a eloth.

. If available, dry compressged 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 mechanieal dam-
age from the alr 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 tactieal 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
maintenanee, by the individual making the inspec-
tion. Instruetions 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.

13




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

(2) Check the suitability of the location and
the installation for normal operation.

(3) 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.

(4) Inspect the seating of fuses F1, F2, F3,
and F4 (figs. 6 and 7).

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

(6) Inspect the output connector for dirt, mois-
ture, and looseness,

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

(8) Clean the cabinet; check and tighten the
four shoek mounts. Inspect them for rust,
corrosion, and moisture,

(9) Inspect Cord CD-1086 and Power Cable

Assembly CX-112/U (figs. 2 and 3) for
eracks, breaks, fraying, kinks, and mildew.

(10) Inspect the power switech and the input

voltage selection switch for looseness and
positive action. On Power Supply PP-
327/GRC-9Y, inspect the RANGE switeh.

Caution: Do not change the position of the
input voltage selection switch when the
power switch is on.

{11) Clean the name plate and the warning
plate,

b. Interior Items. 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) Bemove any accumulated dirt and mois-
ture from the chassis.

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

(3) Check all eapacitors for tightness of
mounting, properly soldered connections,
and leaks or corrosion.

(4) Inspeect all resistors for cracks, chipping,
blistering, discoloration, and positive sol-
dered connections.

(5) 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,

(6) Inspect the panel gasket, blower gasket,
and connector gasket for positive seal and
COrrosion,

(7) Tighten the mountings and inspect relays
for dirt, eorrosion, and properly soldered
connectlons.

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

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

(10} Inspect the blower for dirt accumulation,
evidence of overheating, and positive con-
nections (for Power BSupply PP-32TA/
GRC-9Y only).

(11) Inspect all wiring for mildew, dirt, or fray-
ing.

(12) Inspect the soldered connections to J1 for
positive connection,
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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, 1s lubricated at the fac-
tory.

30. Weatherproofing

a. General, Signal Corps equipment, when op-
erated under severe climatic conditions such as
prevail in tropieal, aretie, 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 BIG 72,

¢, Arefic Maintenance. Special precautions nee-
essary to prevent poor performance or total
operational failure of equipment in extremely low
temperatures are explained in TB S1G 66 and TB
S1G 219,

d. Desert Maintenance. Special precautions nee-
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 ease has heen 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 caze and cause harmiful
internal shorting or grounding of eirecuilts.

b. When a touch-up job 18 necessary, apply paint
with a small brush. Remove rust from the casze by
cleaning corroded metal with solvent (SD). In
severe cases, 1t may be necessary to use solvent
(8D)) to soften the rust and to use sandpaper to
complete the preparation for painting., Paint used
will be authorized and consistent with existing
regulations.

Section lll. TROUBLESHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL

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. Aceordingly, troubleshooting is based on
the performance of the equipment and the use of
the senses in determining such troubles as burned-
out tubes, ete.

b, The paragraphs that follow in this seetion
help to determine which of the ecireuits, such as
the ae control cireuits or high-voltage (hv) supply
eircnit, are at fault. Localizing the fault in that
eircuit to the defective part iz deseribed in para-
graph 58,

33. Visval Inspection

a. Failure of this equipment to operate properly
will usually be caused by one or more of the fol-
lowing faults:
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(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.

i4) Defective tubes or other items.

(9) Defective eomponent in Recelver-Trans-
mitter RT-77(") /GRC-9 (TM 11-263).

b. When failure is encountered and the cause
iz not immediately apparent, check as many of the
ahove ltems as 1s practicable before starting a de-
tailed examination of the power supply. If pos-
gible, obtain information from the operator of the
equipment regarding performance at the time
trouble oceurred.

¢, Visually inspeet each tube while the equip-
ment is operating to cheelk for burned-out filaments.

d. Check the cables and connectors that complete
the circults from the power supply to the radio set
and to the ac line.
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34. Interchangeable Tubes

A preferred type electron tube, type SR4WGA,
has been developed as a direct replacement for tube
type SRAWGY. These tube: 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 eabling and connectors before at-
tempting to remove the electron tubes,

b. Isolate the trouble, 1f possible, to a particular
stage of the power supply.

c. If a tube tester iz available, remove and test
one tube at a time. Do not dizcard tubes merely
because they indicate on or slightly below the mini-
mum aceeptable value when checked with a tube
tester, These tubes may provide satisfactory serv-
ice at thiz near limil value.

d. If a tube tester iz 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 rolate the minlature tubes
when removing them from their sockets;
pull them straight wup.

(2) Reinsert the remaining original tubes, one
at a time, in their original sockets. Ti
equipment failure occurs during this step,
dizscard 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,
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¢. Digcard tubes when a test in a tube tester
and in the equipment indicates that the tube is de-
fective, or when there 13 an obvious defect, such
4s & broken envelope, open filament, or broken pin.

f. Do not discard any tubes merely because they
have been used for some time, Satisfactory opera-
fion in the equipment is 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 indieations of correct opera-

tion, and the corrective measures the operator can
take,

h. Action or C'ondition. For some items, the in-
formation given in the Action or condifion column
consists of various switch settings under which the
item is to be checked. It represents an action that
must be taken to cheelk the normal indication given
in the Normal indications column,

c. Normal Indications. The normal indications
listed include the wvisible signs that the operator
ghould perceive when he checks the item. If the
indieations 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 iz necezsary. If the tactieal situation, however,
requires that communication be maintained and
if the power supply 1= 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

l

Aetion or condition

Normal indications

Corrective measures

Turn to OFF position,

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

Place in HI position for line
voltages of 110 to 130 volts
or 220 to 260 volte,  Place
in L0 poaition for line volt-
ages of 100 to 120 volta or
200 to 240 volts,

Connect between power re-
ceptacle on power supply
and POWER receptacle on
Beceiver-Transmitter RT-
T7(*)/GRC-9.

Connect to ac source.

! Item
No, Item

1 | Power ewitch.,

2 | Input voltage selection switch.
-
e
S | 8| RANGE switch (Power Supply
: PP-327 /GRC-9Y only).
2]
]
-3
=
= 4 | Cord CID-10846,
Ay

5 | Power Cable Assembly

CX-112/17.
S 6 | Power awitch.
=
o
!
= 7 | Contrel & on Receiver-Trans-
et mitter. RT-77(*)/GRC-9,
=)
Frq
pd
E & | Control @ on Receiver-Trans-
mitter RT-77{*)/GRC-9,

B
= 8 | Key or microphone on Receiver-
= Transmitter RT-77(*)/GRC-
= 9,
pl.' ]
-
= :'m Fower switch.
o |
=3

Set to ON poaition.

et at STAND BY position.

Het to BEND position.

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

Het to OFF position.
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Indicator lamp lights.

Receiver operates.

Relay K1 operates in
power supply.

Transmitter operates.

Indicator lamp goes
out,

Checl power source,
fusea, switch, and
lamp (par, 56).

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

Refer to paragraph
68,

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

Check power switch,
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CHAPTER 4

THEORY

Section |. 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 polentials for the five rectifier cir-
enits. The ae control cireuit contains three switches
and a relay, whieh function as follows:

(1) POWER switch 81 controls the applica-
tion of ac power to the equipment.

(2) LINE switch 83 connects the primary
windings of the two power transformers
for 115- or 230-volt operation, depending
on the voltage source.

(3) RANGE switeh 52 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, Transmitter Plate Supply. The transmitter
plate supply uses a type SB4WGY rectifier tube
(V1). The output of tube V1 is filtered in a capae-
itor-input filter. The output from the transmitter
plate supply is 4-570-volt direct current (de). This
output iz used as plate and sereen grid voltage by
tubes V102 and V103 of Receiver-Transmitter RT-
77(*) /GRC-9.

¢. Recetver 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
fillker 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 Filument Supply. The receiver fila-
ment supply uses selenium rectifier CR1 and a two-
seetion 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
VT of Receiver-Transmitter RT-77(*)/GRC-9.

e. Clontrol Voltage Supply. The control voltage
supply uses selenium rectifier CR2 and an induc-
tive filter. The output from the control voltage
supply is 46.7-volt de. 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 i
filtered by a two-seetion inductive-input filter, The
output from the transmitter filament supply is
4 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
iz used to operate indicator lamp I 102 of the re-
eeiver-transmitter. A step-voltage regulator eircuit
& used in this supply section to limit the open-
eircult 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 2d0
volts. Owverload protection for the five supply cir-
cuits is provided by four S-ampere fuses, one con-
nected in series with one side of each primary
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Figure 11. Power Supply PP=-327/GRC-0Y, block dingram,

winding of T1 and T2. Fuses F1 and F2 protect
the transmitter plate supply; fuses F3 and F4 pro-
teet the four-remaining supplies.

b. When POWER switch 81 is in the ON posi-
tion, the ac line voltage is applied to the primary
cireuits, LINE switch 33 connects the primary
windings of each transformer in parallel for 115-vaolt
operation and in series for 230-volt operation.
RANGE switch 82 selects the correct taps on trans-
former T2, When switeh 82 is in the LO posi-
tion, T2 will funetion 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
aptisfactorily on input voltages of 110 to 130 volts
and 220 to 260 volts.

¢, External on-off control of the transmitter
plate supply iz provided by relay K1, which con-
trols two single-pole, double-throw (spdt) micro-
switches (part of Kl1). One set of contacts on
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each microswitch 1s not used, The normally open
contacts of the mieroswitches are connected in
geries 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 cireuit to the
primary windings of T1; this turns on the trans-
mitter plate supply. When the power supply is
uged with Receiver-Transmitter RT-77(*) /GRC-
9, the coil of K1 iz 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



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).
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Figure 12, Power Supply PP-3%7/GRC-8Y, ac
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40. Transmitter Plate Supply
(fig. 13)

@. The secondary winding of power transformer
11 18 connected to the plates of hv rectifier V1,
which uses a type S5R4WGY tube conmected for
full-wave operation. The filament of V1 is con-
nected geross the S-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
(8 of Receiver-Transmitter RT-77(*)/GRC-9 is
placed in the SEND position,

b. The output of tube ¥1 iz filtered in a single
pi-section filter that consists of capacitors C1, C2,
Blegder 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 de output from the transmitter plate supply
18 connected to pin 32 of output receptacle J1.

41. Receiver Plate Supply
(fig. 14)

a. The low voltage (lv) reetifier uses a type
6X4W tube (V2). Plate voltage 12 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
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Figure 13. Power Supply PP-32r/GRC-3Y, transmiller plate supply.

TAGO 10156-A, Sept.



winding., The cathode (pin 7) of tube V2 iz con-
nected to a single pil-gection filter through eurrent-
limiting resistors K16 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 L2, 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
eireuit through current-limiting resistors B20 and
R21.

¢. The wvoltage-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

LWV RECTFER

Vi Fibi RIT
L2
GXaW 00 30

to carry the current necessary for regulating ac-
tion. KEach 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 jJumper between pins
2 and 7 within V3. The filter output is connected
through the jumper between pins 1 and 5 within V4
to eurrent-limiting resistors R23, R24, and R25. 1f
either tube V3 or V4 is removed, an open cireuit
will exist, which will prevent the total current
from flowing through the remaining tube and caus-
ing damage.

e. Resistors K22 and R26 are current-balancing
resistors; they insure that V3 and V4 draw ap-
proximately equal currents. The output from the
regulator eireuit 18 connected through lmiting re-
sigtors RH23, K24, and K25 to pins 21 and 33 of out-
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.
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Figure 14. Power Supply PP=-327/GRC-8Y, receiver plate supply.

42. Receiver Filoment Supply
(fig. 15)

The receiver filament supply uses a dry-dizk
selenium rectifier (CR1) conneeted for full-wave
operation. The 10.8-volt secondary winding (ter-
minals 20 and 22) of power transformer T2 fur-
nishes operating voltage for CHR1, The center tap
of the secondary winding 1s connected to a two-
gection induetive-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 10136-A, Bept,

the open-eireuit output voltage. Each of the re-
gistors can be removed to adjust the output voltage
when the rectifier has aged to the extent that the
output voltage 1= too low (par. 60). The 1.6-volt
de output is connected to pins 22 and 23 of output
receptacle J1,

43. Control Veltage 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, Pouwer Supply PP-327/GRC-9Y, recewver 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 L. Bleeder resistors 29

and K30 are connected In parallel across the out-
put of the filter and function the same as resistors
K27 and R28 (par. 42). The 6.7-volt de output
from the flter iz connected to pin 34 of output
receptacle J1 and to one side of the coil of relay
Kl1.
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Figure 18, Power Supply PP-327/GRC-3Y, control voltage supply.

44. Transmitter Filament Supply
(fig. 17)

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

%

CR4, are connected in a full-wave circuit.
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The 24.6-volt secondary winding (terminals 10 and
12) of power tranzformer T2 furnishes operating
voltage for CR3 and CR4. The positive voltage
poutput from the eenter tap of the secondary wind-
ing (terminal 11) is connected to a two-section
inductive-input filter that comsists of capacitors
C20 through C29 and reactors L6 and L7,
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Figure 17. Power Supply PP-327/GRC-9Y, transmiller filament supply.
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b. The transmitter filament supply contains a
step-voltage regulator eireuit that consists of re-
lay K2 and resistors K31 through R44. Relay K2
controls an armature-operated spdt mieroswiteh
(part of K2), which is in series with bleeder re-
sistors K31 through R44. This circuit maintains
an output voltage of <410 volts or less when the
Aransmitter 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 omn.
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.

¢. The coil of K2 is connected in the ground-re-
turn circuit of rectifiers CR3 and CR4. PBleeder
registors K31 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 B31 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 iz de-ener-
gized and the contaets eclose to connect resistors
R31 through R44 across the output., The resistors
then draw sufficient eurrent to maintain the output
voltage at 410 volts or less. Bleeder resistors
E45 and R46 are conneeted in parallel across the
output and ean 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 Il. THEORY OF POWER SUPPLY PP—327A/GRC-9Y

45. Block Diagram
(fig. 18)

a. Ac Power Imput Cireuit. The ac power input
circuit consists of power ON-OFF switeh 32, input
voltage selection switeh 51, 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, i= not completed until control
(B of Receiver-Transmitter RT-77(*) /GRC-9 is in
the SEND position.

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

¢, Receiver Plate Supply Cireuif. This cireuit
congists of the output from one winding of low-
voltage transformer T2, rectifier V2, and filter
C3-L2. The output from this rectifier iz fed to
a voltage-regulator cireuit {(d below).

d. Receiver Voltage-regulator Circutf. The out-
put from the C3-1.2 filter iz fed to a voltage-regu-
lator eircuit, which 18 made up of tubes V3, V4,

and V5. Its output provides a de regulated wvolt-
age of 120 volts.

e. Fiulament Veltage Chirewif. Filament voltages
for both the receiver and the transmitter are taken
from another winding of low-voltage transformer
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T2, Rectification takes place at selenium rectifier
CR2, and filtering is accomplished by the C6, 1.3,
C7, L4, and C8 filter cireuit, the output of which
feeds a eurrent-regulator eircuit (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 Clireuits. There are two eur-
rent-regulator ecircuits; one for the receiver fila-
ment supply and one for the transmitter filament
supply. The receiver filament supply cireuit has
one current-regulating resistor, RT1, the output of
which provides 1.5 volts de for the receiver fila-
ments. The transmitter filament supply cireuit has
two current-regulating resistors, RT2 and RT3,
which are connected in parallel. Transmitter fila-
ment voltage-regulator relay K2 is also included
in this cireuit. A de output voltage of 6.6 volts
158 provided for the transmitter filaments,

g. Blower Circuit. The same winding of low-valt-
age transformer T2 that supplies the filament volt-
ages also supplies voltage for rectifier CR1 through
thermal switech 83, The output from rectifier CR1
operates blower Bl.

46. Ac Power Inpur Circvit
(fig. 19)

a. The a¢ 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/GRCOOY, block diagram.

450 eps. 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 switeh 81. The positions are marked 115
and 230 on the panel. A switch guard prevents the
switeh 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
ench 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 ite actuating voltage until control
(@ of Receiver-Transmitter RT-77(") JGRC-9 1z 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.

h. Tf 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
FR4WGY 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 is on,

TAGD 10166-A, Seps,
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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 Cl1 and C2
and choke L1. Bleeder resistors R1, K2, and R3
are connected in series across the output of the
filter to discharge the capacitors when the equip-
ment iz 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 Cireuit
(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 1z supplied from the 6.3-
volt winding of the same transiormer. 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 filter in the receiver plate
supply is fed to a voltage-regulator ecircuit made
up of tubes V3, V4, and V5. In this eirenit, 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.

TAGD 10150-A, Sept.

27




T2 LV RECTIFIER
I v2
] BRAW
NOTE:
. | CAPACITORS ARE IN UF
INBUT I'
; | 2 M
| P LI * ™ V3 PL#TE‘_
| —t———— ——
| |. ] | c3a c3a== |
| | 45 45 i
| § I___?L___J
=% -
Jf TM 50TOA-4

Figure 21. Power Supply PP-331A/GRCSY, receiver plale 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 1s
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 wvoltage that are
caused by either input voltage variations or load
changes are compensated for as follows: An Inerease
in output voltage will eause the tap on R7 to be

SERIES REGULATOR
W3
216

FILTERED
OUTPUT

more positive and reduce the difference in voltage
hetween the grid and cathode because the cathode
voltage is held constant by V5. The bias on V4
will decrease and allow V4 to conduet more eur-
rent, This causes an increase in voltage drop across
resistor R4, which is connected between the grid
and eathode of V3 and provides bias for V3, this
increases the grid bias on V3. Increased grid bias
causes the de resistance of V3 to increase with a
resultant inerease 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 de resistance of V3 to
decrease, if the output voltage decreases, and the
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Figure 22, Power Supply PP-327A4/GRCY, receiver vollage regulator,
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resulting voltage drop across V3 iz much less, The
voltage that the system tries to maintain can be
adjusted within limits by RCVR PL ADJ control
BR7 in the voltage-divider network of R6, R7, and
RB. The drop across resistor BS 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 iz 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
iz connected to selenium rectifier CR2, which is
used as a full-wave rectifier. A part of the output
of thiz rectifier iz fed to double pi-section filter
O, L3, C7, 14, and C8  The filtered output is then
fed to the current-regulator cireuit (par. 49), which
supplies filament power for the receiver and trans-
mitter.

b. Another portion of the output of rectifier CR2

10 COIL OF HI

iz passed through voltage-dropping resistance-ca-
pacitance filter RO9-C10 to provide voltage to op-
erate the relay K1. The circuit to this relay is not
completed until control () 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
the transmitter of Receiver-Transmitter RT-77(*) /
GRC-9.

51. Current-regulating Circuits
(fig. 24)

a. A schematic diagram for the current-regulat-
ing cireuit is shown in figure 24, The first of these
circults 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
resigtor RT1, which 1z shunted by resistor RI12.
Current-regulating resistor RT1 changes its resist-
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Figure 23, Power Supply PP38TA/GRC-8Y, filoment vollage circuil.
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ance when the applied voltage changes and, there-
fore, keeps the current through it substantially con-
stant over itz operating range. BShunting RT1 by
resistor R12 enables it to control larger currents
than it ean normally eonduct. The voltage divid-
ing eireuit, which is composed of the RCVE FIL
ADJ resistor R13 and resistor K14, 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 eir-
cuits provides a voltage of 6.6 voltz 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
ghunted 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 elosed 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 eurrent 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 K102ZB 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 KT3-E16 by the RT2-R15
pair only. The normally closed contacts of K2 will
open and shunt a part of the ecircuit 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 I of the
receiver-transmitter in either CW or MCW posi-
tiom), 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 inereased load eurrent 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 eireuit, which is
composed of XMTR FIL ADJ resistor R18 and
resistor R19, enables the voltage output to be ad-

TO P 22 AND 23 OF JI

415V
RCVR FIL RI3
o Flz ADJ (=
L AaaAA—
Ics Ly
RIS a4
7l 15
RT2 .
T _ TO PIN 20 OF JI
+E6Y
T g
RIE
Som s 4 AP A
B Tl
RT3
¢ EE E}r 6
FIL VR SR
RELAY
Kz
NCTE:

RESISTORS ARE OHMS

THEITOA=S

Figure 2§. Power Supply PP-32'A/GRC-GY, 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.

Thiz 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 10166-4A, Sept.

fier CR1 is a selenium bridge-type rectifier that
provides a de voltage to operate blower B1. The
mput power to CHI1 iz controlled by thermal switch
53, which closes and completes the cirenit to CRIL
when the temperature within the cabinet reaches
115% F. It opens again when the temperature has
dropped to 95° F. Blower Bl has a built-in radio-
frequency (rf) filter and external resistance-capaci-
tance filter R20 and C4. The blower is driven by
s 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 containg 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

IEPRITINET.

Section |. GENERAL TROUBLESHOOTING INFORMATION

Warnings:

1. When servieing 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.
Potentiale greater than 500 volts may be present
in filter capacitors of the high-voltage sectlon 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
when making the tests.

2. Arc-overs in selenium rectifiers cause the re-
lease of poisonous fumes and the deposit of poison-
oug selenium compounds. If arc-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 technigues that may be required fo 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 cheeks that are performed
at an organizational level (par. 37), must be
completed by means of sectionalizing, loealiz-
ing, and izolating techniques as described. To
he 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 sequenee
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iz used, the trouble will be traced first to a portion
of the unit and finally to the defective part.

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

(1} Visual tnspection. Through visual inspec-
tiom, it 1z sometimes possible to discover
the faulty component; it may be a dis-
colored resistor, leaky ecapacitor, broken
wire, or poorly soldered connection.

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

(8) Operational fest. If everything appears
satigfactory 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 specifie eircuit that is at fault.
Normal values for these voltages are given
m figure 37.

(4) Troubleshooting charts, Detailed symp-
toms of the trouble are listed in the
troubleshooting charts (par. 58). These
charts list the fallure symptoms and cor-
rective procedure by eircuits, and they
ghould be used with paragraphs 56 and
57 to aid in loealizing the trouble,

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

Fig. Par. -
. Ma. Dreaeription
25 Power Supply PP-327 /GRC-9Y, top view.
26 Power Supply PP-327/GRC-9Y, top view,
eontrol panel and tube subchassis removed.
o7 Power Bupply PP 327,/GRC-9Y, bottom
View.
28 Power BSupply PP-327/GRC-9Y, bottom
view, resistor boards removed,
33 Test set-up diagram.
a6 Power Bupply PP-327 /GRC-9Y, voltage and
registance dipgram.
38 Power Supply FPP-327/GRC-9Y, schematic
diggram.
56 | Resistance measurements (checking filament
and B+ circuits for shorts).
57 | Operational test and voltage measurements,
1

68 | Troubleshooting eharts,

S6c | De resistance of transformers, reactors, and
relaya,

60 | Replacement of partz in Power Bupply
PP-327/GRC-9Y,

b, Power Supply PP-327A/GRC-8Y.

Fig. Par.

Mo, Mua. Dieaeription

20 Power Bupply PP-327A/GROC-9Y, top view,

i Power SBupply PP-327A/GRC-9Y, top view,
chasais removed from panel,

32 Power Supply PP-327A/GROC-9Y, bottom
view,

a3 Test set-up disgram.

a7 Power Supply PP-327A/GRC-9Y, wvoltage

| and resistance diagram.

29 Power Supply PP-32TA/GRC-2Y, overall

schematic diagram.
56 Rezistance measurementa,

TAGDO 10056-A, Bept.

Fig. Par,

Ho. o, Dreacription

Sid | Dwe resistance of transformers, reactors, and
relays,

a7 | Operational test and voltage measurements,

58 | Troubleshooting charts,

i1 | Replacement of partza in Power Supply
PP-327A/GRCHY.

55. Test Equipment Required for Trouble-
shooting
When troubleshooting Power Supply PP-327(*)/
GROC-9Y, use Multimeter TS-352/T7 and Electron
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

@. (Feneral. Trouble within the power supply
may often be loeated by checking the resistance
of certain key cireuits and components. Damage
to the equipment may be prevented by making
sure that no shorts- exist, HRemove 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,

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

) Power Fupply Power Buppl
Fin Na. | PP-327/GROC-9Y P37 /{GROC-9Y
.| 6.4 14
-3 U a2K A00TE
22 | 50 10
23 S al 10
. S ) 0
32 S 300K
33 . S2K 00K
i T al) 32
. 70 200

————

c. De Resigtance of Transformers, Keactors, and
Relays of Power Supply PP-327/GRC-5Y. The
de resistanee of the transformers, reactors, and
relay windings iz listed on following page:
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Beslatance Resistance
Component Terminaly {alims) Component Terminpla {ohms)
Tl 1to2 6.5 L1 150
3 tod i —
3 to b 5 L2 a0
b to T 75
— L3 6
1to 2 H.B
2103 5 L4 i
4 to 5 4 ————
T2 5 to G 0.9 K1 63
Tto8 78
8 to 78 K2 80
10 to 11 A e
i; ::‘; ﬁ 'g e. Resistance Measurements at Other Points.
15 to 16 P Resistance measurements at other points are shown
17 to 18 4 in figure 36 or 37.
18 to 19 3
20 to 21 4 . _
21 to 22 I 57. Operational Test and Veltage 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
13 2.2 power supply as deseribed in the eguipment per-
L4 ! 9.9 formanee cheek list (par. 37). Check the power
supply for smoke or odor of overheated parts.
L5 1.1
Note. If one of the primary windings on either trans-
Ls Ri former is open, the power supply can be operated from a
L 62 115-volt aource, but cannot be operated from a 230-volt
i T Eource.
Kl | 80 b, With the equipment operating, make the volt-
K2 ‘ 25 age measurements indicated in figure 36 or 37. Be-

d. De Reststance of Transformers, Reactors, and
Relays of Power Supply PP-327A/;GRC-5Y. The
de resistance of the transformers, reactors, and
relay windings is listed helow:

Baslatancs
Componems Terininals {adums)
TT 1to2 ]
dtod .8
HStod o7
G to7 o7
T2 1t02 3.7
3 tod 3.7
o to b 2
Bto7 2
8 to 0 2
10 to 11 ay
11 to 12 a7
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 acrose these windings may be more useful in
determining faulty operation.

58. Troubleshooting Charts

The following charts are supplied as an aid in
loeating 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-
1zed to a particular section or circuit, a tube check
and voltage and resistance measurements of this
section or eireuit should be sufficient to isolate the
defective part,
measurements are shown n figures 36 and 37.

Normal wvoltage and resistance

TAGO 10156-A, Sept,



a. Power Supply PP-327/GRC-9Y.

(1) General.

—_——

Hymptom

Frobable trouble

Correeteod

1. Power supply inoperative; pilot
lamp not lighted.

2. Fuse F3 or F4 blows.

8. Transmitter plate supply does not
eome on when control & on He-
ceiver-Transmitter RT-77(%)/
GRC-9 is set at BEND.

4. TFuze F1 or F2 blows when eontrol

() on Heceiver-Transmitter RT-
T7(*)/GROC-9 is set at BEND,

. Defective Iv fuse F3 or F4,

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

. Defective component in one of supply

gircuits,

. Relay K1 inoperative.

Defect in Receiver-Transmitier RT-
T7(*)/GRC-9,

. Bhorted capacitor or other component

in transmitter plate supply.
Defeet in Receiver-Transmitter RT-
TT(*)/GRC-9.

. Check position of LINE switch, Re-

place fuse. If replaced fuse blows,
proceed with step 2 below.

Check ae input voltage.

Replace or repair eord or plug.

Replaee switch.

. Disconnect input and output cords.

Make resistance checks (fig. 36). Refer
to e through § below,

. Proceed with (2) below,

Bee TM 11-263.

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

place defective part.
SBea TM 11--263.

(2) Transmitter plate supply.

Hymptom

FProbable trouble

Correption

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
BEMNI.

Defective tube V1.
Open reactor L1,

Defective transformer T1.

. Weak tube V1.

High leakage in capacitor C1, CZ2, or
3.

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

. Reactor L1 shorted.

One of resistors R1 through R15 open.

. Check operation of K1, If it is not

energized, check rélay coil for open
eirenit. Cheek operation of control
® (TH 11-263).

Replace V1.

Check resistance, HReplace L1 if de-
fective.

Make resistance check. Replaee T1
if defective.

2. Replace V1.

Make resistance check. Replace ca-
pacitor if defective,
Bee TM 11-263,

. Check resistance. Replace L1 if de-

fective.
Make resistance checl. Replace open
resistor.
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(3) Receiver plate supply,

————

Sarmpiom

Probable tronbie

 —

1. Mo receiver plate voltage at pinz | 1.
21 and 33 of J1.

2, Low receiver plate voltage at pins | 2,

21 and 33 of J1.

3. High receiver plate voltage at pins | 3.

Correction

Defective tube V2,
Open reactor L2,

Defective winding on transformer T2,

Tube V3 or V4 not in socket,
One of resistors K16, R17, R20, R21,
R23, R24, or R25 open.

Weal tube V2.
High leakage in capacitor C4 or C5,

Ehorted reactor L2,

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,

. Replace V2.
Make resistance check. Heplace ca-
pacitor if defective

Make resistance check., Replace L2 if

21 and 33 of J1, shorted.
Resistor K18 or K19 open. Make resistance check, Replace open
registor,
| R S . I
(4) Receiver filament supply.
Correction

Hymptom

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

FProbable irouble

Defective winding on transformer T2,

Defective rectifier CRIL.

Open reactor L3 or L4,

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

If ac woltage existz across winding,
check de voltage at input to filter.
Replace CE1 if defective,

If de 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, Low receiver filament wvoltage at | 2. High leakage in capacitors C6 through | 2, Check resistance. Heplace leaky ea-
ping 22 and 23 of J1. C15. pacitor.
High-voltage drop acroza CRL becauss Remowve either R27 or R28, or hoth
of aging. {par. 60) or replace CRI,
3. High receiver filament voltage at | 3. Shorted reactor 13 or L4, 3. Check resistance. Replace L3 or L4 if
pins 22 and 23 of J1. defective,
Crpen resistor K27 or R28. Make resistance check, Replace open
resistor.
(5) Control voltage supply.
Symptom Probahla trouble Correclion
1. Defective winding on transformer T2, | 1. Check ac voltage across terminals 17

1. Mo control voltage st pin 34 of J1.

36

Defective rectifier CR2.

‘Open reactor L.

and 19. Replace T2 if defective.
Check de voltage at input to flter. Re-
place CR2 if defective,
If voltage appears at input to L5 but
not at output, renlace L5,
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Bympiom

Probeble trouble

2. Low eontrol voltage at pin 34 of J1.

3. High control voltage at pin 34 of J1.

T I e

Caorrection

2. High leakage in one of capantors C16

through C19,
High-voltage drop across CH2 hecause
of aging,

&, Shorted reactor L.

Open resistor R2Y or R30.

. Chock resistance.

. Check resistance. Replace leaky ca-

pacitor.
BHemove either R29 or B30, or both
(per. 60), or replace CR2,

Replace L5 if de-
fective,

Make resistance check. Replace open
resistor.

{6) Transmitfer filament supply.

Bymptom

e—— - ——

Probable troubls

Crrrretion

1. No trapsmitter filament voltage at '

pin 20 of J1,

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

3. High transmitter filament wvoltage
when K2 iz energized.

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

1. Defective winding on transformer T2,

Defective rectifier CR3 or CH4.

Open reactor L6 or L7,

Coil of relay K2 open.

2. High leakage in one of capacitors C20

through C29,

High-voltage drop across CIL3 or CH4
because of aging.

Puoints of relay K2 stuck in closed posi-
tion.

3. Beactor Lo or LT shorted,

Open resistor R45 or HAG,

4. Reactor LG ar LY shorted.

Oine of resiztors R31 through R44 open.

. Check resistance.

. Check ae wvoltage across terminals 10

and 12. Replace T2 if defective.

Check de voltage at input to filter, Ile-
place CHS or CHR4 if defective,

If de voltage appears at input of L6 but
not at output, replace La. If de
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,

. Cheek resistance. Replace leaky ca-

pacitor,
Remove either R45 or R48, or both
(par. 807; or replace CRS or CI4.
Replace relay K2,

LReplace LA or LY
if defeetive.

Check resistance.
siatar,

Replace open re-

. Proeeed as in step 3 above,

Check resistance. Replace open re-

gistor.

b. Power Supply PP-327A/GRC-8Y,

(1) General.

Eymptom

Frohable troubls

Carreetion

1. Power supply inoperative.

Indicator lamp does not light.

TACGD 10056-A, Bept.

1. Defective fuse F3 or Fd.

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

. Check position of input voltage selec-

tion switoh,

Replace fuse. If replaced fuse blows,
proceed with step 2 below,

Check ae input voltage,

Replace or repair cord or plug.

Replace switeh.
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Eymptom

Probable trouble

Correction

2. Fuze F3 or F4 blows.

3. Tranzmitter plate supply does not
come on when control & on Re-
ceiver-Tranemitter RT-77(*)/
GROC-D i3 at SEND.,

4. Fuse F1 or F2 blows when control
(£ on Receiver-Transmitter RT-
TT(*)/GRO-9 15 at BENTID,

2. Defective component in supply eir-

cuits,

. Relay K1 inoperative,

Open resiztor KA.
Defect in Receiver-Transmitter TH-~
T/ GRO-D,

. Bhorted capacitor or other component

in transmitter plate supply.
Defect in Receiver-Transmitter RRT-
TT(*)/GRC-0.

2. Disconnect input and output cords,

Make resistance checks (par, 54).
Refer to ¢ through £ balow.

. 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.

Bvmplom

Probable trouble

Corppekion

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

2. Low voltags at pin 32 of J1,

3. High voltage at pin 32 of J1.

. Relay K1 not energised when control

{E} on the receiver-transmitter is at
BEND.

Defective tube V1,
Open reactor L1,

Defective transformer T1.

. Weal tube V1.

High leakage of capacitor C1 or C2,

., Open resistor R1, R2, or R3.

. Check operation of K1,

. Check resistance.

If it is not
energized, check resistance of relay
coil (par. 56). Check operation of
control @ (TM 11-263).

Check resistor RY. Heplace V1.

Check resistance of L.

Replace, if defective.

Check resistance of TI1.
defective.

Replace, if

. Replaee V1.

Check resistance,
Replace defective capacitor,

Replace defective

resistor,
(3) Receiver plate supply.
Bymplom Frobable troublo Correction
1. No receiver plate voltage at pine 21 | 1. Defective tube V2. . Replace V2.

and 33 of JI.

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

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

Cpen reactor L2,
Diefective winding on transformer T2,

Defective tube V3.

. Weak tube V2 or V3.

Defective tube V4 or V5.

RCVR PL ADJ resistor K7 not prop-
erly set.

High leakage in capacitor C3 or C5.

. ROVR PL ADJ resistor R7 not prop-

erly set.
Defective tube V4 or V5.
Open resistor B8, BT, or RS,

Check resistance of L2,
dealective.

Check resistance of T2, Replace if
defective.

Replace V3.

Replace if

. Replaee V2 or V3.

Heplaee Vi or V3.
Adjust RCYR PL AIDVJ control.

Check resistance.
capacitor,

Heplace defective

. Adjust RCVR PI. ADJ eontrol.

Replace V4 or V5.
Check resistance,
resistor,

Replace defective
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(4) Receiver filament supply,

Eymptomm

Frobable troubie

Caorrertion

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 K11,

. High leakage in capacitors C8 through

1.
High-voltage drop across CR2 becanae

of Aging.
Defective current regulator RT1.
Open resistor R12,

RCVE FIL AIM resistor K13 not
properly set.,

RCYVR FIL ADJ resistor R13 not

properly set.
Open resistor R13 or KHl4,

. Check resistance,

T LT S —

. Check ano voltage acroas terminals 5 and

7. Replace T2 if defective,

Checle input voltage to filter. Replace
CR2 if defective.

Make voltage check at input and out-

put of each reactor. Heplace de-
fective reactor.
Check resistance of H11. Replace if

defeetive.

Replace defective
capacitor,

Replace CR2,

Replace RT1.
Chesk resistance,
fertive.

Adjust RCVR FIL ADJ control.

Replace 12 if de-

. Adjust RCVR FIL ADJ control.

Check resistance,
resistor,

Replace defective

(5) Transmitter filoment supply.

Bymptom Probable troubls Correction
1. I\Tc; voltage at pin 20 of J1. 1. Hepeat first three steps in d above. . Refer to first three steps in subpara-
graph d above,
2. Low voltage &t pin 20 of J1. (2. XMTR FIL A resistor R18 not | 2. Adjust XMTR FIL AW control.
properly set.
High leakage in eapacitors C6 through Check resistance. Replace defective
10, enpacitor.
High-voltage drop across CR2 because Replace CR2.
of AgInE.
Defective overload relay K2, Replaee K2,
Defective current regulator RT2 or Replace RT2 or RT3,
RT3.
Open resistor R15 or K16, Check resistance, Heplace defective
resistor,
3. High woltage at pin 20 of J1 in- | 3. XMTR FIL ADJ resistor K18 not | 3. Adjust XMTR FIL ADJ control.
sufficient to operate relay K2, properly set.
4, High voltage at pin 20 of J1. 4, Open resistor R18 or K19, 4, Check resistance, Replace defective

Relay K2 operates,

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

. Defeetive relay K2 or open resistor

K18 or K19,

resistor,

b. Replace K2 or resistor IR18 or K19,

TAGD 10056-A, Bept.
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(6) Control voltage supply.

Eymptom

Probable troukle

Correction

1. No voltage at pin 34 of J1, but | 1. Open resistor 10,

-— =z

1. Check resistance. Replace RI10 if de-

normal voltage at pins 22 and 23. fective,
2. Low voltage at pin 34 of J1, but | 2. High leakage in eapacitor CY. 2. Check resistance. Replace C9 if de-
normal voltage at pins 22 and 23. : fective,
(T) Blower circuit.
Fymptom | Probable trouble Corraction
1. Blower does not operate, but volt- | 1. Defective rectifier CR1. ' 1. Replace CRL.
apes normal at receiver and trans- Open reziztor R20. Check resistance. Replace R20 if de-
mitter Blament terminals, fective,
Defective blower B1, Replace B1,
Shorted capacitor C4. Check resistance. Replace C4 if de-
fective,
Defective thermal awiteh 253, Rteplace B3,

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

normal gpeed., of aging.

High leakage in capacitor C4.

Check resistance.
feotivea,

Replace C4 if de-

3. Unit becomes excessively hot before | 3. Defeetive thermal awiteh B3, 3. Replace 83,

blower operates,

section Il. REPAIRS AND ADJUSTMENTS

59. General Precautions

Whenever the power supply is zerviced, 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 iz 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 mmto

the power supply as they may cause short
eireuits,

{4) A carelessly zoldered connection may cre-
ate a new fault. It iz very important to
make well-soldered joints becausze a poorly

40

soldered joint is one of the most diffienlt
faultz to find.

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

a. General. Mozt of the parts in the power sup-
ply ean 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
contrel panel, the tube subehassis, 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 dizconnection
of numerous wires, tag the wires carefully to avoid
misconneetion when the new part iz 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 serew that holds the control
panel and the tube subchassis together,
The serew ean 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 screws 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) ean be reached.

{4) Remove the defective part.
connected wires,

{(6) To replace the control panel after the de-
fective part has been replacved, reverse the
procedure in (1) through (3) above,

Tag the dis-

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

(1) Remove the serew that holds the control
panel and the tube subchassiz together,

DISASSEMBLY
ACCESS
HOLE

CONTROL PANEL Le | LY
ATTACHING SCREW

(2} Remove the four screws that seeure the
tube subchassiz to the main chassis.

(3) Remove the tube subchassiz and place 1t 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 cover some of the parts of the
power supply  (fig. 27).  Resistor board E9
covers reactors L3 and L4 and capacitor sockets

X5 and X30. Resistor board E10 covers capac-
itors 1, C2, and ©C3 and relays Kl and
e

B el |

Jl TUBE LI Kl Kg
SUBCHASSIS

TL €3 CZ Gl

L5 L% L3

T™ 8070~ 14

Figure 25. Power Supply PP-327/GRC-9Y, top view.
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K2. Both resistor boards must be removed to re-
place C1, C2, or C3 because the retaining clamps
for the eapacitors extend under each resistor board.
To remove each resistor board, remove the four
serews that secure the resistor board to its mount-
ing, The resistor board can then be placed to the
side so that the defective part (fig. 28) ecan be
reached, After replacing the defective part, return
the resistor board to its mounting and replace the
four screws.

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

a. (Feneral. Most of the parts can be easily
reached and replaced if defective. To reach these

POWER
CABLE
ASSEMBLY

—

: TUBE
E2

C¥-ll2/)  CONTROL paneL PARE FUSE HOLDERS

‘parts, release the 10 Dzus fasteners around the edge

of the panel and withdraw the panel-chassis as-
sembly {rom the cabinet. When replacing switches,
sockets, transformers, or other parts with numerous
wires, be sure to tag the wires so that they may
be correctly reconnected.

b, Parts Attached te Panel. The parts on the
panel (figs. 3 and 31) are mounted on brackets or
subehassis. 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 DOWMN]
f & CT CB C9 Q0 Gl

"\.'.

C2s C2e C27 C28

x| ¥2 X3 X4
SUBCHABSIS

SWITCH 83
LOCKING. PIN

T SOTO-15

Figure 26, Power Supply PP-327/GRC-8Y, fop view, control panel and tube subchassiz removed.
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switches S1 and 82, 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 serews that hold it to the mounting,
and remove the socket from the rear.

(4) To replace tube sockels XV2, XV3, and
XV4, remove the serews that hold them to
the subchassis, and hit the item out
through the access door. Unsolder the con-
nections to the item before doing this.

(5) To replace blower B1, the four screws that
hold the B1 to its mounting ean be reached
through the access door. Remove these
screws and remove Bl from the rear,

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

R E10 EQ

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

¢, Parts Attached to Chassis. Most of the parts
on the chagssis (figs. 29, 30, 31, and 32) can be easily
reached and replaced by normal procedures. He-
move the seven serews that hold the chassis to the
panel and the two screws that hold each support-
ing bracket to the panel. Separate the panel from
the chassis to replace relays K1 and K2, capacitors
C9 and C10, rectifier CE1, and reactor L2, because
these components are located directly below the
brackets and subchassis that are mounted on the
panel.

i1) To replace capacitors 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 XI3 Xpa Xp3 xep

e ird XI8 . X9 X6

._:-u_l ;L'_‘_- [} 1 -' b

.

X1 X0 X3 X8 XT X§ -
.. KIE-%XPD. NZB X27 XP6 X?5,

{READING DOWN)

T™ B0T0=46

Figure 27, Power Supply PP-327/GRCGY, bottom wview.
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(2)

T BSS0- 1T

Figure #8. Power Supply PP-3237/GRC-9Y, bottom wview, reststor boards removed.

mounting plate. Remove the mounting
plate and the studs. TUnsolder the con-
nections to the capacitor and remove the
capacitor. Replace it with the new capac-
itor and resolder the connections to the
proper terminals. Reinstall the studs and
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 eapacitor
firmly in position.

To replace thermal switeh 23, remove the
nuts on the serews that hold 83 in place;
they are located beneath terminal board

TB1. HRemove the two mounting bolts
that hold TB1 to the chassis. This al-
lows TBI1 to be folded back so that the
bolts that hold 33 in place can be reached.
Return TB1 to its original position and
fasten it after replacing thermal switch 23.

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

(1) Disassembly of blower,
{a) Loosen the two hexagonal socket-head

setscrews that hold the fan blade to its
shaft; use a No. 4 hexagonal socket-head

TAGO 10156-A4, Bept.
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Figure 23, Power Supply PP-32TA/GRC-0Y, lop view,

setserew  wrench., These setscrews 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 setserews, which are ap-
proximately 120° apart on the hub. Re-
move the fan blade.

() 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.

() Remove the two hexagonal nutz and
washers that secure the terminals at the
rear plate,

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

TAGO 10150-A, Hept,

and rear plate. This exposes the filter
circuit and brush mounting plate and
motaor,

ie) Remove the tape from around the mag-
nets,

{f) 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 1n position
by magnetic foree only. If new magnets
only are required, they mav 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) Blide the insulating disk back on the

45




(1)

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

Carefully lift the brush mounting plate,
complete with the attached brushes and
filter cireuit, 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. TUse fiber, rubber, or
wooden protection on the surface of
the bearing before applying pressure.
If only the rear bearing iz defective,
it may be replaced at this point and
the blower reassembled.

(1) Withdraw the armature from the motor

frame. Wateh 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-
gition of the washers so that they may
be replaced in the correct order. If
the armature is defective, it may be
replaced at thiz point, and the blower
reassembled. When installing a new
armature, position the commutator with

" enough shim washers so that the brushes

(F)

(4

(m)
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are centered with no overhang, and that
the armature will turn freely with no
binding and no end play.

Press or tap out the {ront bearing from
its position in the motor frame; use the
same procedure and cautions given in
(i) above. If the front bearing 1 de-
fective, it may be replaced at this point.
Unsolder the components (C11 and C12)
of the filter eirenit 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,
Unserew 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)

{g)

(R)

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 iz properly seated.

Place each brush, epring, and brush
holder in its insulator and secure them
to the brush mounting plate with the
terminal studs that were removed 1n
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-
moved 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
pommutator. When properly positioned,
return the brush springs to position and
secure the brush mounting plate to the

TAGO 10158-A, Sept.
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motor frame with the two screws that
were removed in the disassembly pro-
cedure ( (1) (g) above). Be sure that the
serews fit through the same pair of
holes from which they were removed.

(1} Reconnect the filter eiremit (Cl1l and
(C12): be sure that the red lead goes
to the positive terminal stud and the
leads go through the correct holes in the
inzulating disk. The other holes should
be properly oriented to take the screws
that hold the rear cover to the motor
irame. The ciremit diagram for this
filter iz shown in figure: 23 and 39.

(j} Fasten the motor to the fan housing
with the two serews 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

09 Kl

L xvI

8l

'HE.
CRI

L2 ; XV RTHV  EIl

Figure 31. Power Supply PP-327A/GRC-OY, top view, chassis removed from panel,
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i} Bring the two filter capacitor terminals
through the holes in the rear plate; the
capacitor with the red lead should con-
nect to the red input lead to the blower.
Secure the terminals with the hexagonal
nuts,

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

(n) Replace the fan blade on itz shaft; be
sure that there iz enough clearance bhe-
tween the fan blade and housing so
that no rubbing oecurs. BSecure it with
the two setserews. The assembly is
now complete.

(3) Replacement of brushes and brush springs
only,
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{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
COVET,

(¢) Follow the disassembly procedures in
(1) (g}, (h), (1}, (m), (n) and (o) above.
Follow the assembly proecedure in (2)

(a), (b), (d), (g) through (i), and (1)’

through (n) above,

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

One or both of the bleeder resistors used across
the output cireuits 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 iz below the nominal
value. Connect the power supply to Receiver-

TAGO 10158-A, Bept,

Figure 2. Power Supply PP-32TA/GRC-9Y, bottom view,
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Transmitter RT-77(*)/GRC-9 operated as de-
seribed in paragraph 67. Proceed as follows to in-
crease the output voltage:

a. Recewver Filament Supply. Measure the out-
put voltage of the receiver filament supply (pin 22
of connector J1 to ground). Ii the voltage under
load iz below 1.6 wvelts, chp the leads to resistor
R27 on terminal board E9 (figs, 27 and 36) and re-
move the resistor, If the voltage is still low, re-
move resistor R28. If removal of both resistors
does not result in sufficient output voltage, replace
rectifier CRI.

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
is below 6.7 volts, elip the leads to resistor K29 on
terminal board E10 (figs. 27 and 36) and remove the
resistor. If the voltage iz etill low, remove resistor

49




R30. If removal of both resistors does not result
in sufficient output voltage, replace rectifier CR2.

¢. 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, elip 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 FPL
ADJ in the receiver plate supply, RCVR FIL ADJ
in the receiver filament supply, and XMTR FIL
AT 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 B7 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 eareful
not to disturb the adjustment.

b. Receiver Filament Supply. Loosen the check
nit 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.

¢. Transmitter Filament Supply. Loosen the
check nut on XMTR FIL ADJ control K18 and
adjust R18 until the voltage between pin 20 of
output receptacle J1 and ground reads 6.6 volis
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 Ill. 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
gection are designed to meassure 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.

Tezt equipment Technical manual

Electronic Multimeter ME-6A /T
Electronic Multimeter TS-505,/T
Variable transformer (variac)

THMM 11-5549
T 11-5511

Note. Electronie Multimeter ME-30/T7 may be used, if
available, in place of Electronic Multimeter ME-8A /T,

50

b. The components listed below are also required
if testing is to be done with & 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.

S e e —

| Nominnl value
Ref ' _

gymhnl Component s Walta
K101 | Resistor (slide-wire) 6,000 100
E102 | Resistor (slide-wire) 3 10
R103 | Resistor (slide-wire) &, 000 10
R104 | Resistor (slide-wire) 10 25
R105 | Resistor (slide-wire) 5 25
Ri06 | Hesistor (composition) 68 2
E101 Hpdt toggle switch

Bpst. toggle switch

Tube, type OC3 (for Power Sup-
ply PP-327/GRC-0 only).

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

TAGD 10156-4, Bapd.
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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, Bet the recelver-transmitter controls as fol-
lows:

(1) Control @& to the SEND position.
(2) Control @ to the HI-CW position.

¢. Connect the receiver plug.
d. Close the transmitter key.

TAGO 10158- A, Bepl.

¢. Conneet 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
only on Power Supply PP-327/GRC-9Y.)

f. Turn on the power supply and adjust the vari-
able transformer output for 115 volts ac as read
with Multimeter TS5-362/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/T. All volt-

ages are positive and are measured with respect
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to ground (pin 24). The following chart lists the
correct output voltages:

e ontput (voles)
Bupply virauit Pin on J1 Pn;:lg::%n-p]y P%ﬁ;\!;raagjiuh'
GRC=9 GRO-9

Transmitter plate 32 570 540
Receiver plate 21 or 33 108 105
Receiver filament 22 or 23 1.6 1.5
Control voltage 34 6.7 fi. 6
Transmitter filament | 20 6.5 6.6

h. After completing the voltage measurements,
set control D of the receiver-transmitter to either
PHONE position, and measure the output of the
tranzsmitter filament supply. (Do not press the mi-
crophone push-to-talk button.) The voltage read-
ing obtained should not be greater than 10 volts,

1. 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
eonditions as presented by Reeelver-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 switeh in
the 230-volt position.

(2) When the power supply is turned on, ad-
just the variable transformer output for
230 wvolts as read with Multimeter TE-
362/1.

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

et up the equipment as shown in fipure 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 peints indicated
may be measured with Multimeter TE-352/T.

@, Set switch 8101 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 TE-352/1]. Allow the power sup-

ply to warm up before making any adjustments,

¢. Adjust the slide-wire resistors with Multimeter
T5-352/U for the eurrent readings shown in the

table. The output voltages shown in the following

table should be obtained:

o Power Supply PP-327 /GRC-0Y Power Supply PP-327TA /GRO-9Y
m
Bupply clrault IF'lL:I::I1 T
PL-274 de load da ot it Linsel da autput

[eurrant) {wolis) {ourrent) {wolis)
Tranamitter plate_ _______ . ________.. 47 100 ma a70 100 ma 540
Receiver plate_ _ _ o o oiiaiiiaoa. 57 45 ma 108 45 ma 105
Receiver filament .. ... oo oo... il 500 ma 1.6 500 ma 1.5
Control voltage. . .. __________________ 45 650 ma 6.7 5TH ma 6.6
Transmitter Blament____ ___ ______________ b4 2 amp 6.5 2 amp G.6

69. Voltage Regulation Test

The purpose of thiz test iz 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 voltz ac.

a. With the test conditions a4 described in para-
graph 57, check each output circuit to-see that it is
delivering its rated current.
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b. Turn off the power supply and adjust the

variable transformer until its output reads 100 volts
as read with Multimeter TS-352/T.

¢. Turn on the power supply and measure the
output voltages from the pins of Plug PIL-2094 to
ground; use Electronic Multimeter T8-505/1,
These voltages should not be less than the mini-
mum output voltage as listed in the following chart:

TAGD 10150-A, Bept.




- Power Euppl:,r I'F—Q‘IE‘]"_."-[‘HH_‘.—E Y Fower Bupply PP=-32TA /GHRO-0Y
non e
Bupply sdrowit Plug
Pl—z04 Iinimuen Maximnwm Minimum Meximum

oubput (volta) vutput (valta) output (wolis) aubput {volta)
Transmitter plate. . ... 47 530 630 450 G30
Receiver plate_ _ _ . a7 105 144} 105 140
Receiver filament. _______________________ a6 1.4 1.7 1.4 1.7
Control voltage_ _ ___ .. ... 45 6.4 7.4 5.0 9.3
Transmitter filament___. ... .. ...... 54 6.2 7.4 .0 7.1

d. Turn off the power supply and adjust the
variable transformer to read 130 volts as read with
Multimeter TS-352,/1,

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

f. After making these readings, set switeh 2101
to position B, and measure the transmitter filament
supply output again (pin 54 to ground); use Elee-
tronic Multimeter TS-505,/U. The voltage reading
gshould not be greater than 10 wvolts,

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
The purposze of this test 15 to determine whether
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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 37, adjust the slide-wire resistors to get the
correct output voltage from each supply cireumit,

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

¢. Observe the ripple voltage at each supply eir-
cuit as shown by the multimeter. The ripple volt-
age should not be pgreater than that listed in the
following ehart:

Pim Power supply |

} Fowsr sipply
Supply cireuit Tog | magedmae | marmn se
PL=0294 | ripple voltage ripple voltnoe
Transmitter plate 47 4 4
Heceiver plate..._.| 57 1 .1
Receiver filament. 58 | Less than .1 | Lessthan .1
Control volage._ __ 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 |. 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 CQunntity
Waterproof barrer material _____________....| 13sqft
Paper, single-faced, corrugated, flexible_. ... .| 46 sg ft
Tape, pressure-sensitive_ ... ooooocoooo—oo-| 41t
Tape, paper, gummed._ . ______________| 10ft
Tape, cotbon. .. ______._______...| &ft
Lamber {(wooden box) . .. 11 bd it

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 & 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 loeck 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 eable packages
in corrugated paper. SBeal 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 casze liner and the lid
of the box.

d. Strapping. Btrap 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 Regquirements. The following mate-
rials are required:

Material Cuantity
Waterproof barrier material________________ .| 12sqft
Paper, single-faced, corrugated, flexible_______ .| 38 sq ft
Tape, pressure-senaitive_ ___ ... __ ... ... 4 ft
Tape, paper, gummed. ..o ceeeevacccaeaoao-| GBIt
Tape, eotton. . 3 ft
Lumber (wooden box)_______________._._.....| 15bdlt

b. Packaging. Package Power Supply PP-327A/
GRC-OY 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 pummed paper tape.

(3) Wind the output eable in a coil. Tie it in
three places with cotton tape, and secure
the connectors. Wrap the ecoil in corru-
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zated 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 eable 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. Avthority 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 aceomplished only upon order
of the commander,

74. Methods of Destruction

a. Smasgh, Smash the controls, tubes, switches,
capacitors, and transformers; use sledges, axes,
handaxes, pickaxes, hammers, crowbars or any
heavy tools.
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(7) Wrap the tube, cable, and fuse packages
together in corrugated paper. BSeal the
combined package with gummed paper
tape.

¢, 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.

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

d. Bend, Bend the ecover and chassis,

e. Explosives, If explosives are necessary, use
firearms, grenades, or TIN'T,

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)

THPE INDICATOR ¥ MilL, BUTTON-MICA

FIRET SIGNIFICANT FIGURE

FIRST SIGNIFICANT FIGURE
SECOND SIGNIEICANT EIGURE
INDIGATOR
[READING DIRECTION)
e | — |

.-_” ":(;EI:-MAL MULTIPLIER ¥ #
TOLERANGE
CHARACTERISTIC

® BLACK DOT: MICA DIELEGTRIC
SILVER DOT: PAPER DIELECTARIC
M NDICATES NUMBER OF ZEROS ON PAPER TYPE,

MICA (CM) AND PAPER (CN)

\

IDENTIFIER [ BL ACK)
SEGOND SIGHNIFIGANT FIGURS

DECIMAL MULTIFLIER

CHARBCTERISTIC — CAPACITANCE TOLERAMGE
BUTTON-MICA (CBE]

SECOND SIGNIFICANT FIGURE
FIRST SIGMIFIGANT FIGURE

TEMPERATURE
COEFFICIENT

INNER - ————spe—y
ELECTRODE TERMINAL

SECOND SIGNIFIGANT FIGURE
FIRST SIGRIFIGANT FIGURE ——m

TEHPEH-&TUHE"—_——'—*
COEFFICIENT

INNER=ELECTRODE
TERMINAL

DECIMAL MULTIPLIER
CAPACITANGE TOLERAMNGE

DECIMAL MULTIPLIER
CAPACITANCE TOLERAMGE

o]

—

NOTE: u H
SPOTS MAY BE USED INSTEAD OF BAKDS, TEMPERATURE
COEFFICIENT MARKING 15 LARGER.

CERAMIC-TEMPERATURE COMPENSATING (CC)

FIRST SIGNIFIGANT FIGURE SECOND SIGNIFIGANT FIGURE
DECIMAL MULTIPLIER

CAPAGITANGE TOLERANGE

GHARACTERISTIC

MIL IDENTIFIER
[BLAGK DOT)

INNER-ELECTRODE
TERMINAL H’““-ﬂ [I

CHARACTERISTIC FIRST SIGRIFICANT FIGURE

SECOND SIGNIFICANT FIGURE
GECIMAL MULTIPLIER

————

— X
APACITAN

MiIL IDENTIFIER CAPACITANCE TOLERANCE
{BLACK SPOT)

NOTES:

I. 5POTS MaY BE USED ON TUBULAR CGAPAGITORS,
CHARACTERISTIC SPOT IS LARGER AND MIL IDENTIFIER
IS 0N SIDE DIARETRICALLY QOPPOSITE COLOR SPOTS,

2, MIL IDENTIFIER OF DISK TYPE 15 ON REVERSE SIDE;
CHARAGCTERIGTIC SPOT 15 LARGER OR SPACE BETWEEN
CHARAGTERISTIC AND TOLERANGE SPOTS 15 THREE
TIMES SPACE BETWEEN ADJACENT SPOTE,

1, TOLERAMCE: YELLOW, 4 100%,, =20% .

CERAMIC-GENERAL PURPOSE (CK)

CAPACITOR COLOR CODE

MULTIPLIER CHARACTERISTIC TOLERANCE 2 TEMPERATURE
S1G COEFFICIENT
COLOR FiG NUMBER cc {UUF/UF/*C)
DECIMAL OF cMm|cn|cB|CcK | CM CH 8 |\ erERTBonE -
ZEROS I0UUF|OR LESS|
BLAGHK (4] | NONE I 20 20 20 20 2 ZERD
BRCWN I . 1o ] ] E 2] Y I =30
RED 2 ui] 2 G H x 2 2 z2 - B0
ORAMGE 5 1,000 3 o J o o =50
YELLOW i 10,000 & E P =220
GREEMN 5 5 F A 5 0.5 = 330
BLUE & 3 5 — 470
PURPLE -
(VIOLET) T T T w 750
GRAY 5] | ] 0.25 4 30
WHITE 8 9 o 1 =33o0(¥ s0m !
GOLD 0,1 5 5 +100
SILVER W | 0 [[+] 10

I, LETTERS ARE IN TYPE DESIGNATIONS GIVEN IN MIL-C SPECIFICATIONS,

2. 1IN PERCENT, EXCEPT IN UUF FOR CC-TYPE CAPACITORS OF IJ UUF OR LESS

5 INTENDED FOR USE 1N CIRCUITS NOT REQUIRING COMPENSATION,

STD=CI

Figure 3§. MIL-STD capacitor color codes.
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RESISTOR COLOR CODE MARKING

(MIL-STD RESISTORS)

AXIAL-LEAD RESISTORS
(INSULATED)

A B C D

—a

RC=COM

LTHLEHAHEE

MULTIPLIER

SECOND SIGNIFIGANT FIGURE
FIRST SIGHNIFICANT FIGURE

POSITION

& B C

o

o

—a T—

RU=WIRE=-WOUND

LT'U'LE RANGE
MULTIPLIER

SECOND SIGHNIFICANT
FIGURE

FIRST SIGNIFICANT FIGURE
[(DOUELE WIDTH SIGHNIFIES
FIXED WIRE -WOUKND
RESISTORS )

RADIAL-LEAD RESISTORS
(UNINSULATED)

{END] [BODY)
TOLERANGE END)
SECOND
SIGMIFICANT
FIGURE
MULTIFLIER
DOT OF BAND) IRST
SIGNIFICANT
F'Il!jl,,IF!E
RZ-COMPOSITION
(ERD) (BODY)
TOLERANGE 1’! o (END)
% .
1 b
SECOND
SIGNIFICANT
FIGURE
MULTIPLIER
(DOT OR BAND) FIRST
SIGNIFICANT
FIGURE
RZ-COMPOSITION

RESISTOR COLOR CODE

BAND A OR BODY™ BAND B OR END® BAND C OR DOT OR BAND* BanD 0 OR END®
FIRST SECOND RESISTANCE
COLOR SIGNIFICANT COLOR SIGMIFICANT COLOR MULTIFLIER COLOR TOLERANCE
FIGURE FIGURE {PERCENT]
BLACK o BLACK 3 BLACK i BoDY * 20
BROWRMN | BROWN 1 BROWMN s] SILYVER '.'.' 1@
RED 2 RED 2 RED T:1:) GOLD s
DRANGE 3 DRANGE 3 ORANGE e ls
TELLOW a YELLOW 4 YELLDW IEI-,DIZJ':I
GREENM 8 GREEN 5 GREEN 100,000
BLUE & B LUE & BLUE 1,000,000
PURELE . PURFLE 7
(VIOLET) IVIDLET]
GHRAY 1] GRAY -] GOLD Q.
WHITE b | WHITE ] SILVER .01

¥ roR WIRE-WOUND-TYPE RESISTORS, BAND A SHALL BE DOUBLE-WIDTH.
WHEN BODY COLOR 1% THE SAME a5 THE DOT (OR BAND] OR END GOLOR,
THE COLORS ARE DIFFERENTIATED BY SHADE, GLODSS, OR OTHER MEANE.

EXAMPLES (BAND MARKINGI:
i OHMS 20 PERCENT: BROWN BAND A; BLACK BAND B,

BLAGK BAND G, NO BAND D,

4.7 OHMS 25 PERCENT; YELLOW BAND &; PURPLE BAND B;

GOLD BAND C; GOLD BAND D,
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EXAMPLES (BODY MARKING):

10 OHMS * 20 PERCENT: BROWN BODY , BLACK END; BLACK DOT
QR BAND, BODY COLOR ON TOLERANCE END,
1,000 OHME 110 PERCENT: ORAMGE BOODY, BLACK END; RED DOT
OR BAND; SILVER END.

Figure 35, MIL-8TD vesistor color codes,

STD-RI
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#-1151 (2)
41-1251 (2)
41-1451 (2)
442751 (2)
$4-3151 (2)
44-415IL (2)
52-2IL (2)
57-5TIL (2)

NG: State AG (6); Units—same a8 Active Army except allowance is one copy to esch unit.

USAR: None.

For explanation of shbreviations used, see SRR 320-50-1.

TAGD 10166-A, Bept.

LUE AOVERHWENT PRINTIMG OFFICE ; 1065 O—765-T

#4-17R (2)
44-2710 (2)
44-37R (2)
$4-77IL (2)
44-1161R (2)
44-1201% (2)
44-1461 (2)
44-27618 (2)
44-3161% (2)
444161 (2)
65-GAI (2)
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DEPARTMENT OF THE ARMY TECHNICAL MANUAL
DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER

T™ 11-5070
TO 31R2-2GRC9-21
lc 3

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

TM 11-5070
TO 31R2-2GRC9-21
CHANGES NO. 3

TM 11-5070/T0O 31R2-2GRC9-21, 22 Sep-
tember 1955, is changed as follows:

Page 2. Delete subparagraph le.
Paragraph 2. Add subparagraph e.1 and e.2.

e.]. Forward DA Form 2028 (Recommended
Changes to DA Technical Manual Parts Lists
or Supply Manuals 7, 8, and 9) directly to the
Commanding Officer, U. 8. Army Signal Ma-
teriel Support Agency, ATTN: SIGMS-ML,
Fort Monmouth, N. J.

e.2, Forward all other comments on this
manual directly to Commanding Officer, U. 8.
Army Signal Materiel Support Agency, ATTN:
SIGMS—PAZ2d, Fort Monmouth, N. J.

Insert the following “Caution” in the places
listed below. (As inserted by C 2, 19 June 57)

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

1. Receiver - Transmitter RT=-77/GRC-9Y
with all controls set for normal opera-
tion. The associated aundio 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-
327TA/GRC-9Y, and PP-327B/GRC-9Y are op-
erated without a load, an above-normal voltage
will be impressed across R13 and R14 (receiver
filament resistors) and will burn them out.

DEPARTMENTS OF THE ARMY
AND THE AIR FORCE
WasHINGTON 25, D. C., 5 December 1960

FPage 11, paragraph 18, before a.
Page 19, paragraph 37, below paragraph
heading.

Page 50, paragraph 65, below paragraph
heading.

Change “2-ampere” to: “.75-ampere slow
blow” in the following places in the manual.
(As changed by C 2, 19 June 57)

Page 6, paragraph 8b, line 1.

Page 8, paragraph 13b, line 6.

Page 11, paragraph 18a, line 4.

Add the following note in the places listed
below (as added by C 2, 19 June 57) :

NOTE. ALTHOUGH THE PANEL MARKING
SHOWS 2 AMP FUSES, F1 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: .76 amp. slow-blow
(as deleted and added by C 2, 19 Jun b7).

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

Change (as changed by C 2, 19 June 58) *2-
ampere protective fuse” to: .To-ampere slow-
blow fuse.

*These changes supersede C 2, 19 June 1957, and SIG 7 & 8 PP-327/GRC-9Y, 14 January 1957, including C 1,

21 May 1957.




APPENDIX |

MAINTENANCE ALLOCATION
(Added)

1. General

a. This appendix assigns maintenance fune-
tions and repair operations to be performed
by the lowest appropriate echelon.

b, Columns are defined as follows:

(1)

(2)

Part or component. This column
shows only the nomenclature or stand-
ard item name. Additional descriptive
data are included only where clarifi-
cation is necessary to identify the
part. Components and parts compris-
ing a major end item are listed alpha-
betically.

Maintenance function. This column
indicates the various maintenance
functions allocated to the echelon ca-

pable of performing the operations.
These are as follows:

(a) Service. To clean, to preserve, and

to replenish fuel and lubricants.

(b) Adjust. To regulate periodically to

prevent malfunction.

(¢) Inspect. To verify serviceability and

(d)

(e)

(f)

to detect incipient electrical or me-
chanical faiure by scrutiny.

Test. To verify serviceability and
to detect incipient electrical or me-
chanical failure by use of special
equipment such as gages, meters,

ete.
Replace. To substitute serviceable
assemblies, subassemblies and

partas for unserviceable components.

Rebuild, To restore an item to a
standard as near as possible to orig-
inal or new condition in appear-
ance, performance, and life expect-
ancy. This is accomplished through
the maintenance technique of com-
plete disassembly of the item, in-
spection of all parts or components,
repair or replacement of worn or
unserviceable elements using origi-

(3)

(4)

(5)

nal manufacturing tolerances and/

or specifications and subsequent re-

assembly of the item.
1st, 2d, 8d, 4th, 5th echelon. The sym-
bol X indicates the echelon responsible
for performing that particular main-
tenance operation, but does not neces-
sarily indicate that repair parts will
be stocked at that level. Echelons
higher than the echelon marked by
X are authorized to perform the in-
dicated operation.

T'ools required. This column indicates
codes assigned to each individual tool
equipment, test equipment, and main-
tenance equipment referenced in allo-
cation of tools for maintenance func-
tion list. The grouping of codes in
this column indicates the tool, test,
and maintenance equipment required
when performing the maintenance
function,

Remarks. Entries in this column will
be utilized when necessary to clarify
any of the data cited in the preceding
columnas.

¢. Columns in the allocation of toolas for
maintenance functions are as follows:

(1)

(2)

(3)

(4)

Tools required for maintenance func-
tions, This column lista tool and test
equipment required when performing
the maintenance functions,

2d, 8d, 4th, 5th echelon. A dagger
(1) symbol indicates the echelons allo-
cated the facility.

Tool ecode., This column lists the tool
code assigned.

Remarks., Entries in this column are
used to eclarify data in the other
columna.

2. Maintenance by Using Organizations

When this equipment is used by signal ser-

vice organizations organic to theater headquar.




ters or communication zones to provide theater
communications, those maintenance functions
allocated up to and including fourth echelon
are authorized to the organization operating

this equipment.

3. Mounting Hardware

The basic entries of the maintenance alloca-
tion chart do not include mounting hardware
such as screws, nuts, bolts, washers, brackets,

clamps, ete.
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APPENDIX 11
BASIC ISSUE ITEMS

(Added)

Section |. INTRODUCTION

1. Scope

@. This appendix lists items supplied for in-
itial operation and for running spares. The list
includes acceasories, parts, and material issued
as part of the major end item. The list includes
all items authorized for basic operator main-
tenance of the equipment. End items of equip-
ment are issued on the basis of allowances
prescribed in equipment authorization tables
and other documents that are a basis for
requisitioning.

b. Columns are as follows:

(1) Source, maintenance, and recoverabil-
ity code. Not used.

(2) Federal stock number. This column

lists the 11-digit Federal stock num-
ber.

(8) Designation by model. A dagger (1)
indicates the model in which the part
is used.

(4) Deseription. Nomenclature or the
standard item name and brief iden-
tifying data for each item is listed in
this column. When requisitioning, en-

(5)

(6)

(7)

(8)

ter the nomenclature and description
on the requisition.

Unit of issue. The unit of iasue is the
supply term by which the individ-
ual item is counted for procurement,
atorage, requisitioning, allowances,
and issue purposes.

Ezpendability. Expendable items are
indicated by the letter X; nonexpend-
able items are indicated by NX.
Quantity authorized. Under “Items
Comprising an Operable Equipment”
the column lists the quantity of items
supplied for the initial operation of
the equipment. Under “Running
Spares and Accessories” the quanti-
ties listed are those issued initially
with the equipment as spare parts.
The guantities are authorized to be
kept on hand by the operator for
maintenance of the equipment.

INustrations. The “Item No.” column
lists the reference designations that
appear on the part in the equipment.
These same designations are used on
any illustrations of the equipment.
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BY ORDER OF THE SECRETARIES OF THE ARMY AND THE AIR FORCE:

- G. H. DECKER,
General, United Stotes Army,
Official ; Chief of Staff.
R. V. LEE,
Major General, United States Army,
The Adjutant General.

THOMAS D. WHITE,
Official ; Cnief of Staff, United States Air Force.
J. L. TARR,
Colonel, United States Air Foree,
Director of Administrative Services.

Distribution :
Active Army:

To be distributed in accordance with DA Form 12-7 requirements for TM 11 Series (UNCL) plus the following
formula :

USASA (2) 7 19.55
CNGE (1) 7-11 19-56
Tech 5tf, DA (1) except 7-12 19-57
CSigh (36) 7-31 19-500 (AA-AE)
Def Atomic Spt Agey (5) 7-32 20-45
US ARADCOM (2) 7-168 20-47
US ARADCOM Rgn (2) 8-15 79.7
MDW (1) 8-16 20-56
Seventh US Army (2) 8-18 30-15
EUSA (2) 9-25 J-z2
Units org under fol TOE: oo sa oy (AA-AE)
EE ';'.ﬂp-iES. e except as [ﬂdﬂ:] 066 m_s]
1-7 6-100 067 J9-61
1-17 6-101 9-167 39-62
5-15 6-116 10-17 BN
5-16 6-125 11-7 44-17
5-17 6-126 11-16 44-35
5-35 6-135 11-57 d4-36
535 6-136 11-98 44-115
5-37 6-200 11-117 H4-116
5-192 6-201 11-155 44-117
5-215 6-300 11-500 {AA-AE) (4) 44-535
5216 6-401 11-557 44-536
5-225 6-415 11-592 44-537
5-226 6-416 11-507 51-1
5-343 6-501 11-608 52-2
5-348 6-535 17 55-27
5-352 f-536 17-115 55-109
5-412 £-537 17-116 55157
S5-600 G-575 19-36 57
S5-027 6-576 19-37

NG: State AG (3) ; units—same as Active Army except allowance is one copy to each unit,
USAR: None.

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

* LLE. COVERMMENT FRINTIHG OFFICE | [B65 D—TR5-E0E '



