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DESTRUCTION NOTICE

WHY – To prevent the enemy from using or salvaging this equipment for his benefit.

WHEN — When ordered by your commander, or when you are in immediate danger of

capture.

HOW - 1. Smash — Use axes, sledges, handaxes,pickaxes, hammers,crowbars, heavy tools.

2 . Cut - Use axes, handaxes,machete.

3. Burn - Use gasoline, kerosene, oil, flame throwers, incendiary grenades.

4 . Explosives Use firearms, grenades, TNT. .

5 . Disposal- Bury in slit trenches, fox holes, other holes, throw in streams.

Scatter.

USE ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION

OF THIS EQUIPMENT.

WHAT – 1. Smash - All tubes, microphones, sockets, capacitors, resistors, transformers,

controls, and fittings on both amplifiers . Smash spare tubes, record

player motor, gasoline power plant, and speakers.

2 . Cut - All wires in amplifiers. All interconnecting cables and extensions.

3 . Burn — Technical manuals, wiring diagram on bottom plate of amplifier, and

carrying cases.

4 . Bend — Speaker tower stands and microphone stands.

5 . Bury or scatter - Any or all of the above pieces after breaking .

DESTROY EVERYTHING

SAFETY NOTICE

Protection is provided to keep the operator from coming in contact with

high voltages . Connect speakers to amplifier before turning volume control

to full. To protect the speaker diaphragm from concussion effects in

extreme noise conditions, be sure to place MUSIC -SPEECH switch at

SPEECH position . Keep the microphone control as low as possible and

speak directly into the microphone.

If the gasoline power unit is operated indoors, make certain that all

exhaust connections are gas-tight and the room is properly ventilated .

Carbon monoxide contained in exhaust gases is tasteless, odorless, color

less, and a deadly poison .

Do not use amplifier with a fuse rated at more than 4 amperes .
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SECTION I

DESCRIPTION

1. GENERAL CHARACTERISTICS. 2 . LIST OF COMPONENTS.

Component Dimensions

( in . )

Unit

weight

( lb .)

7511x11x18

111x11x18

16x16x2912

9x1542x19

33.2

1542x20 12x36

a . General. The purpose of Public Address

Set PA - 1 - F is to amplify voice or music and

project it over a large area . It consists of two

50-watt amplifiers, each one driving three

high -intensity permanent-magnet loud speak

ers ( fig . 1 ) . Each amplifier , housed in a gray

metal chassis and having inputs for micro

phone, record player, and radio , is designed

to operate as a single unit or in parallel with

the other. Such a parallel arrangement pro

duces 100 -watt power, sufficient for covering

an area of 80,000 square feet outdoors, with

good natural speech and smooth musical re

production up to 3, 000 feet from the speak

ers. Public Address Set PA- 1- F is equipped

with two types of microphones, an adjust

able-speed record player, six loud speakers,

two speaker towers, and a power plant driven

by a gasoline engine. Public Address Set

PA- 1- F is equipped with a high - impedance

input marked RADIO . A tuner can be fed

into this input.

6x1442

3x33

2x3

4x7

2 amplifiers

2 canvas amplifier

covers

2 amplifier cases

1 record player

2 cable and accessory

cases

1 cable set

1 desk stand

1 floor stand

1 microphone (D4)

1 microphone (D9)

2 canvas microphone

covers

1 power unit

1 record carrying case

6 speaker cases

6 speakers with tops

2 speaker towers

1 speaker tower case

1 set phonograph

needles

1 test record

2 spare sets vacuum

tubes

2 four-ampere fuses

(spare )

2 pilot lights (spare)

150

4x8 and 444x612

222x2244x2742

3x1242x1242

2872x2872x3042

25x27

10x15x96

11x16x98

1 1/2x2

12 (diam )b . Power Requirement. 285 voltamperes at

105 to 125 volts, 60 cycles alternating cur

rent.
3x4x12

c. Power Output. Maximum output is 90

watts . At 50 watts there is 5 percent dis

tortion between 100 cycles and 3 ,000 cycles.

3 / 16x %

44x42

3. POWER SOURCES .

d . Over-all Gain . 126 db at 1,000 cycles .

e. A - f Fidelity . Plus or minus 2.5 db from

50 to 10 ,000 cycles. Plus or minus 3 db at

10,000 cycles with two amplifiers in parallel.

a . Commercial Source. Public Address Set

PA - 1- F operates on 115 - volt, 60-cycle al

ternating current. When using a commer

cially available source of power be sure that

the voltage is in the range of 105 to 125

volts . By using the tap switch located on the

right side of the amplifier, the voltage sup

f. Hum Level. 42 db below 50-watt out

put.
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Pars. 4 -5 -6 - 7Description

plied to the power transformer can be

matched . This will give correct operating

voltage to the amplifier.

b . Power Unit Source. In emergencies, use

the power unit supplied with Public Address

Set PA - 1- F . This is a gasoline engine coupled

to a generator. The generator will supply

enough power to operate the public address

set for an indefinite period, provided that the

power supply unit is properly maintained

(Appendix ) .

b . D9 Microphone. The D9 unidirectional

microphone is a moving coil, pressure-vel

ocity combination type microphone. It has

a cardioid pick -up pattern , is equipped with

a 30-foot cord, and can be attached to either

microphone stand .

c. Microphone Hoods. A waterproof hood

is provided for covering each microphone.

TL- 90678

Figure 5 .

D . microphone.

TL - 90679

Figure 6 .

D9 microphone.

4 . AMPLIFIER.

a . Description . The amplifier is housed in

a gray metal case with two carrying handles

on top. A weatherproof cover fits over the

entire case for dust and rain protection when

the amplifier is not in use. The operating

controls MICROPHONE, RECORD, RADIO ,

MASTER GAIN and TONE, are on the front

of the chassis. The SPEECH -MUSIC switch ,

the a -c ON -OFF switch, and a pilot lamp

that glows red when the amplifier is being

supplied with its proper voltage are also on

the front panel (fig . 2 ) . On the left side of

the amplifier are the PARALLEL, RADIO ,

RECORD, and MICROPHONE input recep

tacles. The outgoing speaker line receptacle

is located on the right side. The LINE VOL

TAGE switch, the 4 -ampere fuse receptacle,

and the a -c cable are also located on the right

side of the panel ( fig. 3 ) .

b . Tubes ( fig . 4 ) . A complete operating

complement of tubes consists of :

2 5U4G full-wave rectifier tubes.

4 6L6G beam power output tubes :

2 6N7GT/G phase inverter or mixer

tubes.

2 12SJ7GT input and 2d stage voltage

amplifier tubes.

1 6 - to 8 -volt pilot lamp.

6 . SPEAKERS . The metal horn speakers

have permanent-magnet driver units and ad

justable angle brackets . The crow ' s foot can -

be removed for mounting the speakers on

towers. The speakers have a 20 -foot cable

with a 2 -pole polarized plug . Each speaker

can handle 25-watt complex wave continu

ously . The speakers have 16 -ohm voice coils

and are connected by the polarized plug to

the speaker outlet box. The output trans

former on each amplifier is set at 6 ohms.

This means that for correct matching the

three speakers should be used together. If

only two speakers are to be used, change the

jumper lead on the output transformer from

6 ohms to 8 ohms. For one-speaker operation

on a single amplifier, set the jumper to 16

ohms. Best results are obtained with the out

put matched to the loud speakers.

7 . SPEAKER TOWERS. Each tower accom

modates from one to three speakers. As

semble according to paragraph 13. The

speaker outlet box takes the three speaker

· 5 . MICROPHONES (figs. 5 and 6 ).

a . D4 Microphone. The D4 microphone is a

pressure-operated moving -coil type equipped

with a 30 -foot cord. It can be attached to

either the desk or a floor stand.
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Pars. 8 - 9 Public Address Set PA-1- F

d . Record Player Pick -up Arm . The pick

up arm is an Audak magnetic lateral-groove

type. It is mounted firmly on the record

player plate and is supported by a metal arm

rest. A felt pad mounted on the top of the

record player case keeps the arm from mov

ing when this unit is to be moved . Be sure to

remove the needle when moving the record

player .

9. PACKING THE EQUIPMENT.

a . Speakers. Each speaker has its own

carrying case . The permanent magnet of the

speaker rests in a padded well.

plugs which, in turn , plug into the amplifier .

All the speakers are phased. The towers are

capable of withstanding a 40-mph wind with

out guying.

8 . RECORD PLAYER.

a. General. The record player is housed in

its own wooden carrying case and has a

heavy -duty 78-rpm motor with a speed ad

justment on the control board. This motor is

also designed for 331/ -rpm operation , and

can be changed to this speed by lifting off

the 12-inch turntable and inserting a screw

driver in the slotted stud . By turning this

stud the gear ratio can be changed.

b . Control Board. The control board con

tains a volume control, a tone control, and a

needle cup. Themotor OFF switch is located

on the tone control. The tone control with its

equalizing circuit produces high fidelity when

the knob is turned to the left and reduces

the high frequencies when the knob is turned

to the right (fig. 7 ) .

c . Cables. The a - c and input cables are

wound around the metal hanger provided on

the inside cover of the phonograph case. This

prevents the heavy connectors from scratch

ing the metal plate.

PD - 14

b . Amplifiers. Each amplifier has its own

carrying case with a separate compartment

for a metal record case. The a -c connection

is pressed into either of the holes in the top ,

thus preventing scratching.

c. Cords and Tubes. The cord and tube case

contains cables, microphones, and stands,

and has a top partition holding a spare set

of tools.

d . Record Player. The record player is

permanently mounted in its own carrying

case .

PD - 7 PD -22

PD - 1 PD - 11 PD - 13 PD - 15

Figure 7. Public Address Set PA-1-F , record player, top view . TL-90680
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Pars. 10 -11

SECTION II

INSTALLATION AND OPERATION

10. GENERAL

a . Outdoor Use. Select a suitable area for

outdoor work to accommodate the crowd ex

pected . Mount the speakers on towers (par.

11) and place them in an upright position

with the speakers directed to cover the area

desired. Place the angle of the speakers so

they are directed toward the center of the

area . Each tower should be an equal distance

from the microphone, with the microphone a

few feet in back of the towers. The greater

the distance the microphone is placed from

the speakers, the more the level that can be

had . The amplifiers can be set on their respec

tive cases and connected with the paralleling

cable. Be sure to allow a distance of 2 or 3

feet between amplifiers so that no hum will

develop . Set the record player on a solid base

near the amplifiers and connect. If the power

unit is used , place it away from the micro

phone to avoid interference (fig . 8 ) .

b . Indoor Use. For indoor use, place the

mounting feet on the speakers. They can then

be set on any flat surface or mounted on

walls.

middle speaker to the upright stud on sec

tion A and fasten with bolt and wingnut.

Assemble the speakers on the left and right

of the center speaker with the bell edges just

touching. Stud 2 ( fig . 9 ) should now be pro

jecting up and away from studs 1 and 3,

which project nearly horizontal.

d. Remove the bolts from the studson

section A and press leg sections G , H , and I

in place. Replace bolts and tighten wingnuts

securely . Assemble the bottom section of

legs J, K , and L by pressing on the upper

sections already assembled . Assemble sec

tions C and B to form a T -section . Note the

threaded portion on each end of section C

which must point up to fit the slant of the

legs.

11. SPEAKER TOWER INSTALLATION

( fig . 9 ) .

a . Remove the 12 pieces of the speaker

tower from the speaker tower case.

b . Take section A (fig . 9 ) and assemble

the three speaker uprights. These uprights

are obtained from the speaker by unscrewing

the crow 's foot and then removing the wing

nut and bolt from the speaker. These three

8 - inch studs can then be mounted in section

A . Be sure to screw the studs in securely and

see that the ribbed face is in the right place

for assembling speakers to it.

c. Line up the three loudspeakers by plac

ing them on their bell end. Assemble the

e. Assemble sections C and B in place and

see that the bottom plates of the three legs

rest solidly on the ground . Wingnuts can

then be tightened on the bolts.

f. Sections D , E , and F go on the outside

of the legs. One bolt through the lower part

of each leg holds two brace sections at that

point.

CAUTION : Tighten all wingnuts se

curely and be sure that all speaker

cables are free to drop to the ground.

Do not use cables to erect the tower.

Be sure that speaker and studs are

tight.

g . The tower is now ready to erect. Five

men will be needed to erect the tower. Two

men should be at leg J and two at leg L . The

fifth man will guide leg K down . The end

man on legs J and L should keep the tower

from sliding by bracing his foot at the bot

tom plate.

NOTE : This tower is not rigid , but it is

strong enough to support the weight of 150
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Installation and Operation Par. 11
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Pars. 12 - 13 -14 - 15 - 16 Public Address Set PA-1- F

to 200 pounds in addition to the speakers.

Although it is designed to withstand a 40

mph wind without anchoring , the tower may

have to be anchored for extreme wind con

ditions.

12. AMPLIFIER INSTALLATION. Remove

the amplifier from its shipping box and place

it on top of the box for operation . The con

trols facing the operator are : MICRO

PHONE , RECORD, RADIO , MASTER

GAIN , TONE, SPEECH -MUSIC switch, pilot

lamp, and OFF -ON switch . The left side of

the unit has four receptacles: PARALLEL,

RADIO , RECORD, and MICROPHONE. The

right side has a polarized 2 -pole receptacle

marked SPEAKER. The cover may be re

moved by removing the two knurled screws

on each side of the unit . With the coyer re-

moved , the output terminal board is acces

sible. If necessary, the bottom plate may be

removed by removing the six screws. Line

voltage adjustments may be made on the

voltage selector switch LINE VOLTAGE at

the right side of the amplifier ( figs. 2 and 3 ) .

13 . CONNECTING SPEAKERS (fig . 10 ) .

Connect the female end of the 50 -foot speak

er connecting -cable to the amplifier. The male

end of this cable is placed under the speaker

tower or near the bank of speakers. It has

three male receptacles in a metal box. Con

nect the three cables from the speakers into

these three outlets (fig . 8 ) . If two speakers

are used , use only two outlets. If more cable

length is needed, the 100-foot extension cable

provided may be connected at the amplifier

and the connecting cable plugged into the

extension . Do not use the extension unless

it is necessary.

14 . CONNECTING MICROPHONES (fig .

11) . Remove the proper microphone from its

compartment in the cable box. Select either

floor or desk stand and screw the microphone

securely onto the stand. Attach the micro

phone connecting cable (30 feet long) to the

microphone and tighten the knurled nut se

curely . Connect the other end of this cable ,

which has the male fitting, to the MICRO

PHONE receptacle. If more cable is neces -

sary , connect the 50-foot or 100 -foot micro

phone extensions, or both , between the

microphone connecting cable and the ampli

fiers. The microphone to be used for a given

set-up may be chosen as follows:

a . For general use involving close talking ,

speech , and music , use the pressure-type

microphone D4 .

b . For long range pick -up of speech or

music where all of the sound originates on

one side of the microphone, use the cardioid

type microphone D9.

15 . AMPLIFIER OPERATIONS.

a . Before operation , set all controls as fol

lows: MICROPHONE, off ; RECORD , off ;

RADIO , off ; MASTER GAIN , about one

third advanced ; TONE, off ; MUSIC -SPEECH

switch in MUSIC position ; and OFF-ON

switch , ON . For high noise level put the

MUSIC -SPEECH switch in SPEECH posi

tion .

b . Turn the amplifier on with the OFF-ON

switch on the right side of the amplifier unit.

The pilot lamp should light. After thewarm

up period of 15 to 30 seconds the amplifier

is ready to operate.

c. After all connections are made for mi

crophone operation with MASTER GAIN

advanced about one-third (par. 14) , advance

MICROPHONE until a feedback whistle is

heard. Immediately reduce the volume by

turning the MICROPHONE control counter

clockwise until feedback ceases. This limit

should be observed, and for microphone oper

ation the control should be in almost the

extreme position to reach the proper latitude

of volume control. If the feedback occurs be

fore approximate maximum of the MICRO

PHONE control is reached , reduce theMAS

TER GAIN setting until the MICROPHONE

control is as close to the extreme position as

it is possible for it to be without getting the

feedback whistle . Two microphones may be

used at one time by connecting the second

microphone into the RECORD receptacle and

using the RECORD control for the second

microphone.

16 . RECORD PLAYER OPERATION . Con

nect the record player output cable to the

receptacle on the left side of the amplifier

10
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Installation and Operation Par. 16
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Par. 17 Public Address Set PA-1 - F

unit. Connect the a -c power cord to the a -c

power connecting cable . Set the RECORD

control on the amplifier about one-third open

and control the volume of the record player

through its volume control. The tone control

switch on the record player may be used as

desired.

17. TWO-AMPLIFIER OPERATION. Two

amplifiers are supplied with each set. The

second amplifier set-up is a duplicate of the

first. To parallel the second amplifier to the

first, connect the 6 -foot inter -connecting

cable between the PARALLEL receptacles

on each amplifier. Connect the a -c power cord

from the second amplifier to the a -c outlet

box. Each speaker bank may, be controlled

separately regardless of which amplifier is

being used . To control the microphone or

record player , set the MASTER GAIN on

each amplifier at the proper level. Both in

puts (microphone and record player) may be

used on both amplifiers simultaneously , or

both microphones may be used on one ampli

fier and the record player on the other as

desired . For normal operation set both MAS

TER GAIN controls at the same approximate

setting.
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Figure 11. Public Address Set PA- 1-F , microphone connector assemblies . TL-90684
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Pars . 18 -19 -20

SECTION III

FUNCTIONING OF PARTS

18. D4 MICROPHONE, The D4 or speech mi-

crophone ( fig . 5 ) consists of a moving coil of

fine wire suspended in a magnetic field .

Sound pressure waves hit the diaphragm ,

moving the coil and generating an alternat-

ing current. This current, which is an elec

trical form of the sound pressure applied, is

amplified through successive stages of the

amplifier and through the loudspeakers.

19. D9 MICROPHONE . The D9, or cardioid

type microphone ( fig . 6 ) , consists of two

separate units : a pressure unit and a velocity

unit connected in series. These units must be

in phase to prevent bucking . This microphone

has unidirectional characteristics ; the energy

response excludes outside pick -up and re

duces feedback .

20. AMPLIFIER (figs. 12 , 13, and 14 ).

a . General. The amplifier is a 250-ohm low

level series-connected input system , fed

through the proper matching transformer to

the grid of a 12SJ7GT voltage-amplifier tube.

Resistance-capacity coupling is provided to

a second 12SJ7GT voltage-amplifier tube

which is, in turn , resistance-capacity coupled

to the master control circuit . This constant

impedance circuit also feeds the intercon

nected amplifier through the 6 -foot connect

ing cable when used . The variable tap on the

master control feeds directly to the grid of

the 6N7GT/ G driver tube . The 6N7 plate is

connected through a resistance-capacity cir

cuit to the grid of the push -pull parallel

output stage consisting of four 6L6G tubes.

Isolation resistors in series with each grid

prevent parasitic oscillation of the grid cir

cuit of the paralleled tubes. A tap on the

resistance-voltage-divider network feeds the

grid of a second 6N7GT/G tube. The phase

shift provided by this divider excites the

grid of the 6N7GT/G tube, providing an out

of-phase voltage on the plate to feed the

other half of the push -pull output stage. The

6LÖG tubes feed to a multi-match output .

transformer, providing any output impedance

by selecting the proper tap on the terminal

board which is mounted on the rear of the

amplifier under the protecting cover. In ad

dition , a third or tertiary winding provides

an out-off -phase voltage which is fed through

a resistance network to the cathode return of

the 6N7GT/G driver tubes. This negative

feedback helps to stabilize the pentode out

put stage to the proper load conditions.

b . Amplifier Power Supply (fig . 14 ) . ( 1 )

TRANSFORMER . The power supply on the

amplifier consists of a heavy -duty power

transformer with a variable tapped primary

winding, tapped at 105 , 110, 115 , 120 , and

125 volts. A 5 - volt winding supplies the fila

ments of two 5U4G tubes connected in par

allel. The 450-volt winding is connected as a

full-wave rectifier with its center tap in

series with a 50 -watt semi-variable resistor

to ground. This arrangement provides a neg

ative voltage on the center tap with respect

to ground .

( 2 ) DIVIDER CIRCUIT . The d - c voltage for

the 5U4G rectifiers is stabilized by a divider

circuit or a 3,500 -ohm 50-watt resistor and a

20,000-ohm 50-watt resistor in series to

ground. The proper screen voltage is drawn

off from this divided circuit and fed to the

screens of the output tubes. The plate and

screen voltages for the input and driver tubes

are also brought off at the same junction .

( 3 ) FILTERING . Adequate filtering is pro

vided by a heavy -duty choke and two 6 -mi

crofarad paper capacitors connected in a pi

network. Isolation and filter between stages

is provided by resistance-capacity filters be

tween each stage.
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Par Public Address Set PA- 1-F
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Figure 14 . Public Address Set PA-1-F , transformer, functional diagrams. TL- 0657
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Functioning of Parts Pars. 21- 22 -23-24

C . SPEECH -MUSIC Switch. The SPEECH - turn to the right. Lock it by turning to the

MUSIC switch is operated normally in down left at the height needed .

position . When the switch is in up position
23. LINE VOLTAGE SWITCH . The LINE

the base frequencies will be cut out. The up
VOLTAGE switch , used to match the in

position is necessary for projecting sound
coming voltage to the power transformer, is

through a high noise level to prevent injury
located on the right side of the amplifier.

to the speakers.
Measure the power supplied with an a -c volt

21. SPEAKERS. The speaker driver unit can meter to determine the voltage. Then set the

be unscrewed from the horn . This driver unit tap switch to the nearest value marked on

consists of a diaphragm driven by a moving the bakelite strip. If in doubt set the switch

coil in a magnetic field . Alternating current to 125 volts or use the power plant. Ampli

produced by the amplifier drives the dia fiers are delivered with the switch at 125

phragm which , in turn , pushes the air sur volts to insure maximum life of the vacuum

rounding it. This change produces air waves tubes.

in the throat of the loudspeaker to which the

24. RECORD PLAYER (fig . 15 ) .
ear -responds as amplified sound. Intense con

cussion which might rupture the diaphragm a. Tone Control. The tone control circuit is

can be detected by a rasping sound issuing a capacitive shunt circuit varied by a series

from the speaker. The rasping sound is due resistor. The a -c power is supplied to the

to the fact that the diaphragm is not pushing record player motor through the OFF -ON

the air as it should . switch located on the tone control knob .

22. MICROPHONE FLOOR STAND. Theb . Volume Control. The volume control

tripod-type stand is adjusted for height by circuit is a modified . T -network, composed of

turning the upper portion of the stand 14 two fixed and two variable resistors.

5. whic
h
. in ampl

ifie
r
dat

ing
curr

ent
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Public Address Sex PA-1.P
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Figure 15. Public Address Set PA - 1 - F , record player, wiring diagram .
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Par. 25

SECTION IV

MAINTENANCE

NOTE : Unsatisfactory performance of this

equipment will be reported immediately on

W . D ., A . G .O . Form No. 468. If form is not

available see TM 38-250.

( 10 ) Check fuse on right side (as viewed

from front) . Remove with a screwdriver.

Fuse must be 4 amperes and never more.

25. AMPLIFIER .

a . General. If the amplifier is in a per

manent location check it at least once every

2 months. If the equipment is used portably

and requires frequent setting up give it a

complete mechanical and electrical check

each time it is used . A mechanical check

consists of checking by eye for loose connec

tions, broken cables, and burnt-out tubes. An

electrical check consists of testing the equip

ment under actual working conditions and

using an appropriate test set for checking

tubes, terminals , controls, and voltages (par.

31) . Test Set 1 -56 or equal may be used for

any of the electrical checks indicated .

( 11) Check voltage tap switch on right side

for good contact.

( 12) Check inputs on left side to see if they

are tight to chassis. Tighten if loose.

(13 ) Replace cover .

(14) Check to see if control knobs are loose.

(15 ) Tighten setscrews.

( 16 ) The white line on all control knobs

should index to extreme left for OFF posi

tion .

c. Electrical Test Procedure ( fig . 17 ) .

( 1 ) Check amplifier from bottom after bot

tom plate has been removed .

( 2 ) Connect the 6 - foot a - c cable to a -c supply

source and turn OFF -ON switch to ON .

( 3 ) Pilot light and tube filaments should

light.

(4 ) Leave all volume controls in OFF posi

tion .

b . Mechanical Check Procedure.

( 1 ) Remove the six screws from bottom of

amplifier and remove the bottom plate (fig .

16 ) .

( 2 ) Inspect all soldered joints.

( 3 ) Tighten all nuts and screws.

(4 ) Check sliders on bleeder resistors to

make sure of good contact.

(5 ) Tighten pilot light bulb by screwing it

in its socket.

(6 ) Replace bottom plate .

(7 ) Turn amplifier over and remove top

cover ( fig. 4 ) .

(8 ) Check output jumper lead in back of

output transformer. It should be set on 6

ohms to common .

( 9 ) See that all tubes, are tight in their

sockets. ,

(5 ) Use an a - c voltmeter to check incoming

line voltage. Measure from plus or minus of

the power transformer to the ON side of

OFF-ON switch .

(6 ) Measure filament of 6L6G and 6N7GT/G

tubes from terminals No. 2 and No. 7 using a

low a -c scale reading. It should measure 6 .3

volts.

( 7 ) Using the same voltmeter scale,measure

filament terminals No. 2 and No. 8 of rectifier

tubes 5U4G . They should measure 5 volts

alternating current each .
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Pars. 26 -27 -28 - 29 - 30Maintenance

( 8 ) Set the a -c voltmeter to 1,000-volt scale.

Measure across the plates of the 5U4G rec

tifier tubes at terminals No. 4 and No, 6 .

They should measure 930 volts each . .

( 9 ) Use d -c scale on voltmeter to measure

the filament voltage on both 12SJ7 /GT tubes

at terminals No. 2 and No. 7. Reading should

be 10 volts direct current each . This voltage

is brought off bleeder resistor 567 and helps

eliminate hum .

(10 ) Follow the voltage table (par. 31) and

check all screen and plate voltages measured

from ground to the terminals indicated . They

should check within 10 percent.

(11) Check bias voltages.

d . Further Electrical Checks. ( 1) Further

check of the amplifier can be made by con

necting it to a loudspeaker and a microphone.

By talking through the microphone, operat

ing difficulties can be heard through the

speaker, and their source determined . Re

sistors can be measured by an ohmmeter and

the value should correspond within 10 per

cent of the values shown in the maintenance

parts list (par. 32) . Electrolytic capacitors

also can be checked by an ohmmeter for

shorts. In setting up Public Address Set

PA - 1- F , be sure and make all microphone

26 . CABLES. All cables should be checked

for continuity. Use an ohmmeter to check for

open lines or shorts. Check all connectors for

loose screw terminals or bent connector

terminals .

27 . MICROPHONES. Rough handling of mi

crophones must be avoided . Voice coil leads

on the microphone may become loose or

break . Any other failures require complete

replacement.

28. SPEAKERS. Check speakers for loose

parts. The permanent magnet must be tight

on the bell. The 20 -foot speaker cable must

have a tight connection to voice coil termi

nals . Check the gasket between the perma

nent-magnet driver unit and the bell.

29. RECORD PLAYER. The record player

requires a cleaning and oiling once a year.

The parts of the record player motor are

shown in figure 18 .

30. MOISTUREPROOFING AND

FUNGIPROOFING .

a . General. Communication failures com

monly occur when Signal Corps equipment

is operated in tropical areas where tempera

. ture and relative humidity are extremely

high . The following problems are typical:

( 1 ) Resistors and capacitors fail.

(2 ) Electrolytic action takes place in coils ,

chokes, transformer windings, etc., causing

eventual break -down .

speaker connections tight by turning them

to the right until locked . .

(2 ) If operation is unsatisfactory when the

equipment is set up, check the 6L6G output

tubes. At times an output tube will flash

over. This causes it to heat up and affects

quality of output. Replace the tube if neces

sary .

(3 ) Hook -up wire and cable insulation break

down. Fungus growth accelerates deteriora

tion .

( 3 ) If the amplifier when touched , gives a

ringing sound through the loudspeaker, it

indicates a microphonic tube in the input

stages.

(4 ) If the amplifier is inactive for a period

of time, the volume controls may get noisy

when turned . At times the dirt spot on the

controls causing the scratching sound can be

removed by rotating the knob . If this does

not help, change the controls .

(4 ) Moisture forms electrical leakage paths

on terminal boards and insulating strips

causing flash-overs.

b . Treatment. A moistureproofing and

fungiproofing treatment has been devised ,

which, if properly applied , provides a reason

able degree of protection against fungus

growth , insects, corrosion , salt spray; and

moisture. The treatment involves the use of

a moisture- and fungi-resistant varnish ap

plied by a spray gun and /or a brush .
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Par. 30 Public Address Set PA-1. P

LIST OF SPARE PARTS

Quan . Symbol Identification

VT - 162

12SJ7GT Triple grid vol

tage amplifier tube . In

put and second stage .

4 ea .

VT - 96A

6N7GT /G Twin triode tube

for driver and phase in

version .

4 ea .

M
O
S
T
K
o
l
a
y

lala
m

8 ea .

VT - 115 - A

6L6G Beam power ampli

fier output tube .

VT -244

5U4G Full wave rectifier .4 ea .

2 ea .
Pilot light , Raytheon

6 . 3 Vo . 25 A .

Miniature Screw base .

2 ea . 4 amperes .

fuse

Figure 17. Public Address Set PA- 1- F , tube sockets, functional diagram . TL-90690
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Par. 30 Public Address Set PA- 1- F

c. Step-by-step Instructions.

( 1 ) PREPARATION . (a ) Make all repairs

and adjustments necessary for the proper

operation of the equipment.

(b ) Clean all dirt, dust, rust, fungus, oil,

and grease thoroughly from the equipment.

( 2 ) DISASSEMBLY OF AMPLIFIER. (a )

Unscrew four top cover screws and remove

amplifier cover .

(b ) Unscrew six screws from bottom of

amplifier and remove bottom plate.

( c) Replace the 10 screws and tighten

them down.

( 3 ) DISASSEMBLY OF RECORD PLAY

ER . Remove 10 screws in the motorboard

and lift out of case.

( 4 ) MASKING . Cover the following parts

with masking tape:

(a ) All cable receptacles on side and front

of amplifier chassis.

( b ) All switches on side and front of am

plifier chassis .

( c ) Fuse ( A -704) on amplifier .

( d ) Speaker matching connection of the

output transformer ( T2) of the amplifier.

( e ) Remove the lacing from the amplifier

wiring and separate the wires. (Do not un - -

solder the leads.)

( f) Turntable motor. (Mold paper over

turntable and fasten down with masking

tape.)

(5 ) DRYING .

( a ) Amplifier. Dry for 4 or 5 hours at

140°F . ( The temperature should not be al

lowed to rise above 140°F to preventmelting

the wax capacitors.)

(b ) Turntable. Dry for 2 to 3 hours at

160°F .

(6 ) VARNISHING . Apply three coats of

moistureproofing and fungiproofing varnish

as follows:

(a ) Amplifier .

1. The entire chassis.

2 . The inside of the amplifier cover .

3 . Both sides of the amplifier bottom

plate.

(b ) Turntable.

1 . Underside of motorboard only .

2 . Both sections of record player car

rying case.

(7 ) REASSEMBLY. Remove all masking

tape. Reassemble the amplifier and record

player. Do not attempt to relace the wires.

Test for operation .

(8 ) MARKING . Mark the amplifier and

record player MFP and date .

EXAMPLE : MFP : 4 April 44.

d . Reference. For a full description of the

varnish spray method of moistureproofing

and fungiproofing refer to TB SIG 13 , Mois

tureproofing and Fungiproofing Signal Corps

Equipment.
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Par. 31

SECTION V

SUPPLEMENTARY DATA

31. VOLTAGE TABLE .

a . All voltages are measured to ground, 20 ,000 ohms per volt.

b . The line voltage is 120 volts.

c. The tap switch is set at 120 volts.

Tube
Element and number

( fig . 17 )

Voltage reading

(ac) (de)

6L6G (VT- 115 -A ) Plate - 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
420

320

. . . . .

6N7GT/G (VT-96 - A ) 180

173

Screen - 4

Grid (measured between 250 -ohm 50-watt bias resistor

center tap and ground) — 5 . .. . . .. . . . .

Filament – 2 and 7 . .. . . . .. . . . ..

Driver plate - 3 and 6 . . . ..

Driver grid — 4 and 5 . .. . . ..

Cathode — 8

Phase inverter plate — 3 and 6 . .. . .

Phase inverter grid - 4 and 5 . . . . . .

Phase inverter cathode 8 . . . . . . . . .

Filament — 2 and 7 . . . . . . . . . . .

Plate, 2d stage - 8 . .. . . . .

Screen , 2d stage6 . .. . . .

Cathode — 5 .. . . . .. . . . .. . .

Filament — 2 and 7 . .. . . .

Plate, input tube _ 8 . . . .. . . .

Screen, input tube6 . .. . . .

Filament– 2 and 7 . .. . . . .

Plates — 4 and 6 . . . .. . ..

Filament – 2 and 8 . . . . . . . .

12SJ7GT (VT- 162) 150

35

1 .6

5U4G (VT-244 )
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Figure 19. Public Address Set P .1 - 1- F , power unit with Model AA Engine.
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Pars. 33- 34

APPENDIX

POWER UNIT

i. Instructions. Operating instructions are

found on the metal instruction plate on the

engine.

j. Components. The power plant is 2214

inches long , 191/2 inches wide, and 19 inches

high , and weighs 150 pounds. Four mounting

holes spaced 5 inches by 734 inches apart are

provided in the base for permanent mount

ing .

Component

Engine

Generator

Case

Width

(in .)

1942

11

2242

Height

(in .)

19

12 %

224

Length

( in .)

114

11

2742

Weight

(ib.)

100

50

40

33. DESCRIPTION ( fig . 19 ) .

a . General. The power unit described here

in is furnished with Public Address Set

PA - 1- F . For complete replacement of the

power unit , it is recommended that Power

Unit PE-75 be used .

b . Purpose. The gasoline -driven power unit

supplies alternating current through a gen

erator to the amplifiers and record player of

Public Address Set PA - 1 - F when a commer

cial source is not available .

c . Engine. The four-cycle type engine de

velops its maximum power at 3,600 rpm .

Each of the four operations of suction , com

pression , expansion, and exhaust requires a

complete stroke, or a total of two revolutions

of the crankshaft.

d . Carburetor. The OH -5/8 horizontal-type

carburetor furnishes the proper mixture of

gasoline and air in the engine.

e. Magneto. The spark for ignition of the

mixture is furnished by a high -tension mag

neto fitted with an impulse coupling.

f . Lubrication . Lubrication is of the splash

type. A plunger cup maintains the oil level

in a trough under the connecting rod.

g . Cooling. Cooling is accomplished by a

flow of air circulated over cylinder and heads

by a combination fan and flywheel encased in

a sheet-metal shroud. The air is directed by

ducts and baffle plates to insure uniform

cooling of all parts.

h . Generator. An electric generator deliv

ering 115 -volt, 60-cycle , 600-watt, single

phase power is coupled to the motor. A suit

able control panel containing a voltmeter is

mounted over the generator. Connections for

standard a -c fittings are available for con

necting the power cable to the power unit.

34. INSTALLATION AND OPERATION .

a . Preparation for Operation . ( 1) Remove

the top of the packing crate and unbolt the

power unit from its base. Check the plant for

damage in shipping. Set up the plant so it

will have adequate ventilation to insure

proper cooling. Choose a location easily ac

cessible for refueling, for oil changing, and

for having the pulley and rope starter within

easy reach . Proper ventilation removes the

danger of carbon monoxide fumes when the

unit is running.

(2 ) Connect one end of the power-connect

ing cable into the power unit. The other end

has three receptacles in a metal box . Plug

the a - c amplifier cable into one of the re

ceptacles . If both amplifiers are used, connect

them into this receptacle box. If the record

player is used, connect it into the remaining

receptacle. If more cable length is needed ,

one or more of the extension cables can be

used by inserting it, or them , between the

unit and the connecting cable at the power

unit end.

( 3 ) Remove the oil-filler plug located near

the base of the engine. Fill the crankcase
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with approximately 134 pints of oil. The oil

drain plug is mounted at the bottom of the

crankcase.

(4 ) Fill the fuel tank with gasoline of an

octane rating of at least 67. Open the shut-

off valve in the gasoline pipe after filling.

Do not mix oil with the gasoline.

b . Power Unit Operations. ( 1) PREPA

RATION FOR STARTING . Close the choke

on the carburetor air inlet horn . The choke

opens automatically after the engine is

started. On the horizontal carburetor, the

choke is closed when the choke lever is

turned away from the engine. Open the car

buretor needle valve approximately 34. turn

to 11/4 turns. In cold weather, starting is

sometimes facilitated by opening the needle

valve slightly more, and then readjusting the

needle, after the engine is started , to the

position where the engine runs the smooth

est. If the engine is operated with too lean

or too rich a mixture it will heat up unneces

sarily . A lean mixture may also burn the

valves. A spark advance of about 28° to 30°

is proper. This is fixed by the timing gears

of the engine and cannot be changed.

( 2 ) STARTING THE ENGINE . Insert the

knot at the end of the rope pulley in the

notch on the starting sheave at the flywheel

end of the engine, and wind the rope on the

sheave in a clockwise (to the right) direc

tion . Pull briskly on the rope to turn the

crankshaft over. If the engine does not start

on the first application of the starting rope,

repeat the operation. If the choke on the

carburetor accidentally snaps open during

hand cranking before the engine starts, close

it again for two or three turns of the engine.

Do not keep it closed too long. If fuel begins

to drip from the carburetor, open the choke.

More choking of the carburetor is necessary

in starting the engine in cold weather than

in warm weather. Never operate the engine

with any part of the air shroud removed , as

this will allow the engine to overheat and

score. The air shroud is necessary to direct

the air flow so the engine may be properly

cooled .

( 3 ) STOPPING THE ENGINE . To stop the

engine, press the stopping clip mounted on

the casing over the spark plug. This shorts

out the plug. Hold the clip down until the

motor stops.

35 . FUNCTIONING OF PARTS .

a . Governor. The governor is of the cen

trifugal or flyball type. It controls the engine

after it is started by varying the throttle

opening on the carburetor to suit the load

imposed on the engine. When the engine is

at rest the governor will hold the throttle

valve wide open, but as soon as the engine is

started the governor will regulate the speed

at the predetermined revolutions per minute.

To give close regulation , the governor spring

must be suited to the speed required. On this

engine, three holes are provided in the gov

ernor lever for the spring. For engine speeds

up to 1,800 rpm the spring should be hooked

into the inner hole ; for speeds of 2 ,000 to

2 , 200 rpm it should be hooked into the center

hole in the lever. For speeds of 2 ,400 rpm

and over the spring should be hooked into

the outer hole. After the spring has been

hooked into the proper hole for the speed

desired , the spring tension must be adjusted

to give the desired speed .

b . Carburetor. The carburetor consists of

a float chamber , throttle valve , choke valve,

idle needle valve, and various small openings

in the carburetor body for the passage of air

and gasoline vapors. It is primarily a cham

ber for mixing regulated portions of air and

gasoline which are drawn into the cylinder

by suction caused by the piston .

c. Magneto . The magneto operation con

sists of a rotor revolving in a permanent

magnet field . This inductor type of high

tension magneto system reverses the direc

tion of the flux through the iron core of a

stationary coil, thus inducing current in the

windings. The only rotating members are the

iron core cases imbedded in some nonmag

netic material. The induced current in the

primary winding, when interrupted near the

time of greatest current, induces high ten

sion in the secondary winding.

. d . Oil Pump. The plunger-type oil pump

is an integral part of the splash trough ; the

36
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plunger is held up against the driving ec-

centric on the camshaft by a spring. The up

or suction stroke of the pump is caused by

the eccentric . Two ball-check valves are used

in the pump.

36 . MAINTENANCE .

a . General. The power unit used to operate

the Public Address Set PA- 1- F will give long

service and wear if proper attention is given

to its maintenance. Use the proper fuel and

oil. Keep the unit clean both inside and out

by cleaning off the outside dirt accumulations

and by seeing that no dirt or water enters

the motor while filling with gasoline or oil.

b . Lubrication. ( 1) CHECKING OIL .

Check oil levels daily before starting the

engine and after every 4 hours of operation .

Maintain the oil level even with the filler

hole , located under the fuel tank near the

base of the engine, by adding the grade of

oil indicated for oil changes. Keep the breath

er vent in the filler plug open .

(2 ) CHANGING CRANKCASE OIL . (a )

Change the crankcase oil every 48 hours of

operation . To change the oil, run the engine

until the oil is thoroughly heated. Stop the

engine and place a container under the oil

drain under the oil-filler hole . Remove the

plug from the oil- filler hole, then remove the

oil-drain plug . Allow the oil to drain com

pletely . Do not flush the crankcase. Every

256 hours of operation , clean the crankcase

and oil-pump screen using a brush or lintless

cloth .

( 3 ) OPERATION BELOW ZERO. If engine

is to be kept where surrounding temperature

is below 0°F , drain the crankcase daily . Re

fill the crankcase with 75 percent OE SAE

10 and 25 percent gasoline, thoroughly

mixed. To dilute the oil, drain the crankcase

into a clean container while the oil is still

warm and add the necessary amount of

gasoline. If new oil is used, be sure the oil

is warm enough so the gasoline and oil will

mix thoroughly . Refill the crankcase with

the diluted oil and run the engine at least 10

minutes to circulate the oil to all moving

parts. Check the oil level frequently when

diluted oil is being used since there will be

some loss from evaporation and more than

normal loss due to worn parts. Add undiluted

OE SAE -10 only .

c. Fuel System . To clean the fuel line, dis

connect the gasoline line and the gas filter

at the carburetor. Blow through the gas line

to clear it. To clean the gas filter, first close

the shut-off valve and loosen the thumb

screw . Every 64 hours of operation , remove

and clean the glass bowl, the gasket, and the

screen . Open the shut-off valve to see if gas

oline flows freely from the tank . If a gummy,

varnish - like substance is found, use alcohol

or acetone to dissolve it.

d . Checking for Spark. To prove that a

satisfactory spark is being delivered by the

magneto , remove the spark plug , open the

plug point gap to about 1/8 inch , and with

cables attached place the spark plug on the

cylinder head . Turn the motor with the rope

starter . If the spark jumps the gap, the

entire ignition system is in working condi

tion . If no spark appears, replace the plug .

If still no spark appears, check the magneto

and the cable. Before replacing the plug be

sure to close the point gap to 0 .025 inch .

e. Spark Plug Adjustment. Clean spark

plugs occasionally and reset the points to

0.025 inch . Points burn away during service.

The porcelain prevents the spark from jump

ing anywhere except at the gap but if it is

cracked or broken it will prevent the plug

from firing. Water , dirt, and carbon on the

outside of the plug may cause the high

voltage current to leak over the surface of

NOTE : If excess sludge has formed in

crankcase from use of improper oil, remove

by changing oil every 1 to 1 hour for three

or four oil changes.

(b ) Replace the drain plug and refill the

crankcase with Oil, Engine (OE ) , U . S . Army

Specification 2 - 104B. Use grade SAE -30 when

surrounding temperature is above 32°F and

SAE-10 between 32°F and 0°F . Make sure

the breather vent in the filler plug is open .

Replace the filler plug and check to see that

the oil-drain plug is tight. Wipe off accumu

lated oil and dirt from the engine and its

base before starting .

37 .
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the porcelain . Clean the spark plug by taking

the plug apart and washing off the carbon

with gasoline. Points should be scraped or

sandpapered.

f. Ignition Cable . Insulation must not be

broken , soaked with oil or water, or the

cable grounded in any way where it touches

the motor, or it will interfere with good

ignition . Spark plug cables should be soldered

to the secondary terminal. Avoid touching

the coil with the hot soldering iron .

j. Air Cleaner. The air cleaner protects the

motor from dust and dirt. No motor can

stand up under the grinding action that takes

place when dust and dirt particles are drawn

into the motor by the carburetor. Test the

air cleaner to see if it is clogged by blowing

through it, or see if the motor performs

better with it off. If clogged , replace it . Clean

the air cleaner by removing it and washing

it with Solvent, dry cleaning, or Diesel fuel

oil. Every 24 hours of operation remove the

cleaner , drain the oil, clean , and refill with

oil to the level mark .g. Cylinder Head . The cylinder head is

held on with cap screws. When the cylinder

head has been removed for the purpose of

cleaning carbon and grinding valves, be care

ful when replacing it. Use a new gasket if

possible , or clean the old one and coat both

sides with cup grease. Do not use shellac.

Tighten each cap screw a little at a time so

that the cylinder head is pulled down evenly .

Screws need be only moderately tight.

k . Muffler. After long periods of service

the muffler may become clogged to the point

where it will affect the motor' s power. To

check the muffler, unscrew it from the motor

and run water into the open end. If streams

of water come out of the small holes at the

end it is not clogged . If water runs through

very slowly , the muffler is clogged and needs

replacing.

1. Exhaust Valves. The valves are made of

Austinetic steel and the inlets of chrome

nickel. Molybdenum iron valve seat rings are

used for the exhaust valve. The proper taper

clearance for the engine is 0 .010 to 0 .016

inch .

h . Compression . Proper compression is ob

tained when valves seat properly, gaskets do

not leak , and piston rings are properly fitted .

When tuning up the motor it is always well

to check compression . Do this by turning the

motor over quickly by hand. If turned slowly ,

sticky valves may not be detected. If a point

of resistance is offered every other revolu

tion , compression is satisfactory . If a motor

turns over without compression resistance

for a full cycle , it is possible that a worn

piston ring, or leaking valves or gaskets are

present. See that the spark plug has a gasket

under it and is drawn up tightly . Check the

cylinder head gasket and tighten the cylinder

head bolts.

m . Magneto. The magneto should be oiled

once every 200 hours of operation . The break

er points should be 0 .015 inch to 0 .018 inch

apart and should be kept smooth and clean .

i. Carbon . Excessive carbon in the combus

tion chamber may be caused by the burning

of oil which gets into the chamber past

poorly seated rings. Too rich a mixture in

the carburetor and a weak spark will cause

carbon to form . Some poor oils will produce

carbon more readily than better oils. An un

usual amount of carbon is indicated by a

knocking in the motor and by a loss of power.

Remove carbon from valves and valve port,

piston head , piston rings, ring grooves, and

cylinder head at top of cylinder bore.

n . Pistons. The pistons are heavy -duty

aluminum alloy castings. Each piston is fitted

with two compression rings, one scraper

ring, and one regulating ring . The clearance

should be 0 .0055 inch to 0.066 inch measured

at the bottom of the skirt.

0 . Generator Maintenance. ( 1) CARE OF

THE GENERATOR . The generator consists

mainly of a steel frame, field coils , an arma

ture with a collector ring, a set of six

brushes, a brush -holder assembly, a cast

iron end bracket mounted on the engine, and

a fan mounted on the armature to keep the

generator cool and to blow out any dust or

dirt that may accumulate. The generator is a

self -contained unit which will require atten
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tion only for the replacement of brushes. An

occasional examination of the commutator

and collector rings should be made to make

sure that there is a good electrical contact

between them and the brushes. Oil, grease,

or dirt on the commutator and collector rings

will affect the output of the generator by

reducing the output voltage or causing the

current flow to be unstable. Inspect the gen

erator by loosening two setscrews on each

side of the cover and removing the cover.

Examine the generator after every 500 run

ning hours.

(2 ) BRUSHES. The brush holders art de

signed to assure perfect commutation and

to prevent the springs from touching the

commutator or collector rings after the

brushes are worn . The average life of the

brushes is 'estimated at 1,000 running hours.

Examine them every 500 running hours. The

d - c or commutator brushes can be examined

by removing the brush -holder staple and

pulling out the brush assembly . The a -c

brushes are fitted into die -cast brush holders

with separate springs. To examine the

brushes it is necessary to remove the brush

holder strip which is fastened to the top of

the brush holder by two small screws. If it

is found that the brushes have worn to a

length of 3/8 inch , replace them . Be careful

to replace brushes in the same position from

which they were removed so as not to disturb

the electrical contact between the armature

and the brushes.

( 3 ) COMMUTATOR AND COLLECTOR

RINGS. The commutator and collector rings

of the generator should be examined period

ically to be sure that they are clean . If there

is oil, grease, or dirt on the commutator or

collector rings, clean them by touching very

lightly with fine sandpaper (No. 00) while

the armature is rotating . '

p. Trouble Remedy Chart.

( 1) POWER PLANT.

Symptom

Unit will not start

Remedy

Reduce load

Use proper grade

Use proper fuel

Use proper fuel

Clean or blow out

Remove and clean

Adjust choke

Remove and clean

Clean points and reset

Lack of power

Possible cause Check

Too heavy electrical load Load in watts

Oil too heavy Grade of oil

Improper grade of fuel Octane rating

High test gasoline Octane rating

Clogged fuel line or strainer Gas lines and strainer

Dirty carburetor Inspect for dirt

Improper fuel mixture Choke operation

Clogged air cleaner Inspect

Defective ignition system Inspect spark plug and

breaker points

Loose cylinder head, or Inspect bolts and gaskets

blown gasket

Engine overheats Ventilation

Valves need adjusting Valve and seat

Worn piston rings Inspect rings

Poor grade of fuel Fuel supply

Improper fuel mixture Check operation

Generator is overloaded Load in watts

Incorrect timing Magneto

Incorrect lubricating oil Grade of oil

Insufficient ventilation Placement of plant

Dirty engine Inspect engine

Clogged exhaust lines Inspect line

Plant runs too hot

Tighten bolts or replace

gasket

Relocate

Grind valves

Replace if worn

Use proper fuel

Adjust choke

Reduce load

Reset points

Change to proper grade

Relocate

Clean

Blow out
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Symptom Possible cause Check Remedy

Plant uses too much Incorrect grade of oil Grade of oil Change oil
oil

Insufficient or too much oil Check oil level Drain or fill

Oil not changed often Check maintenance Change oil

enough

Worn piston rings Piston rings Replace

Overheating of engine Ventilation Relocate

Noise Loose bearing Main crankshaft bearing Worn , replace it

Loose connecting rod Clearance Tighten properly

Loose piston pin Clearance Tighten properly

NOTE : Always investigate any unusual noises in the power plant. Do not run plant without cor

recting condition.

( 2 ) GENERATOR.

Generator produces

no current

Open line Check line Repair

Clearance and contact Reset brushes

Brushes

Spring tension

Replace with new brushes

Replace

Commutator Clean as per instruction

Low voltage

erly

Brushes worn

Brush spring without

tension

Dirty commutator or col-

lector rings

(All of the above points )

Defective steel coils

Low engine speed

Incorrect clearance on re -

sistance points

Pitted contact points

Defective resistance unit

Plant runs unevenly

Brushes not seated prop

erly

Check continuity

All operating conditions

Points

If shorted or open, replace

See engine symptoms

Flicker Reset

Magneto

Resistance on ohmmeter

Operating conditions

Brushes

Dress points

Replace

See engine remedies

Reset brushes

37. SUPPLEMENTARY DATA .

a . General. The power unit as originally

supplied with Public Address Set PA- 1 - F on

Orders No. 15494 -Phila -43 and 19523-Phila

43 used the Wisconsin Motors' model AA

engine. It is desirable to limit the procure

ment of maintenance parts for the model AA

engine to a minimum . In the event of com

plete failure of a model AA engine, a model

AB replacement engine should be substi

tuted . In the case of a complete overhaul,

conversion from a model AA to a model AB

should be made. For complete replacement

of the power unit, use Power Unit PE -75 .

The parts not interchangeable between the

models AA and AB engines follow ; all other

parts are either identical or interchangeable.

( 1) Cylinder and crankcase complete with

valves, spring seats , pins, inspection plate,

welch plugs, and valve inserts.

( 2 ) Piston and connecting rod assembly .

( 3 ) Magneto assembly.

(4 ) Instruction plate.
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