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DESTRUCTION NOTICE

prevent the enemy from using or salvaging

this equipment for his benefit.

WHEN - When ordered by your commander.

HOW

-l-

2-
5.

4.
De

Smash-Use sledges, axes, handaxes, pick-
axes, hammers, crowbars, heavy tools.

Cut -Use axes, handaxes, machetes.

Burn -Use gasoline, kerosene, oil, flame
throwers, incendiary grenades.
Explosives-Use firearms, grenades, TNT.
Disposal -Bury inslit trenches, fox holes,
other holes. Throw in streams.
Scatter.

USE ANYTHING IMMEDIATELY AVAILABLE FOR

WHAT

-10

5.

DESTRUCTION OF THIS EQUIPMENT

Smash-Carrying cases, all tubes, modulator
cell and lens systems of the optical
unit, the optical unit, tripod, amp-
lifier chassis, power supply chassis,
cable connectors, batteryand battery
case, Telephone EE-8-(*), and all
auxiliary equipment.

Cut -Connecting cables, webbed-cotton
carrying straps, telephone case and
carrying strap, and tripod carrying
case.

Burn -This technical manual, all papers,
and cut sections of all webbed
material.

Bend -Optical unit, amplifier chassis,
power supply chassis, and all other
metal parts.

Bury or scatter-All of the above items
after they are completely
destroyed.

DESTROY EVERYTHING
VII
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There is no danger of an electrical shogy o4
any point on this equipment when it ig Copd

pletely assembled, interconnected, and jni
operation. When the control unit amplifiep

chassis, power supply chassis, receiver gp,.
ber cover, transmitter chamber cover, opl
receiver and transmitter cable assemblieq
are removed with the equipment in operation,
be careful, as voltages exceeding 150 volts
are present at many points on the above iteps

when disassembled.

VIII
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Figure 1. Aligning Optiphone AN/TVC-1 (X0-1).
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RESTRICTED

PART ONE
INTRODUCTION

1{

: SECTION |
DESCRIPTION OF OPTIPHONE AN/TVC-1 (X0-1)

/ l. GENERAL.

Optiphone AN/TVC-4 (XO-41) is an equipment designed to
provide single—channel, two-way, break—-in speech communica-
tion over a narrow beam of white or dark-red light. The
equipment consists of an optical unit, control unit, 6-
volt storage battery, Telephone EE-8-(*)+# and accessories
(fig. 2). The complete unit weighs approximately 445 pounds.

2. APPLICATION.

The optiphone is designed for use as telephone link
equipment or for point-to-point communication where the
laying of wire lines is impossible or impractical and it
is necessary that radio silence be maintained. The optical

E range of the equipment will be up to 4 miles during the
| day and up to 7 miles at night with dark-red filter, de-
. pending upon atmospheric conditions. Telephone EE-8-(*)

may be used directly with the equipment for point—to-
point communication. When the optiphone is used as a tele—

. phone link equipment, the telephone is used for monitoring

purposes.

8. TABLE OF MAJOR COMPONENTS.

Physical Characteristics
Dimensions (in.) Volume | Weight
Quan Component ~ Length | Width | Height|(cu ft) (1b)
Package 1:
1 Optical unit 33~-1/2
ol Power cable |7 ft 1-1/2
{8=-pin)
1 Transmitter 6 ft 1
cable
(4-pin)
——



COMPONENTS (contd).

aracteristics

Volume Weight
(cu ft) (1b)

TABLE OF MAJOR

pPhysical Ch

pimensions (in. )
yidth Height

Quan component Length
1 Receiver 6 ft 1
cable (b=
pin)
1 Cartying Case 17-1/2 14-1/2 14 2,1 12-1/2
Package 2:
il Amplifier 15-1/4 8 7 0. 5 14-1/2
b power supply 15-1/4 8 6 0. 4 15
with set of
misc spare
parts and
aligoment
tool#
Package 3:
1 Tripod 39~5/8 5 0. 5 10-2/10
1 Tripod carry~ 1=
ing case 3/10
Package 4:
L gtorage bat-
tery 38-6/10
1 Battery case 10-8/16 g-3/16 10-5/8 0.5 7
. =2/10
Package B:
1 Telephone 9-9/16 1T-11/16 3-1
EE-8-(*) /2 0.1  9-3/4

are for initial issue onl
y

NOTE: Running spare parts
d as a kit or group as

and are not to be requisitione

mentioned in this list.
refers to models EE-8, RE-8-4
’

4 Telephone EE~8=(")
or EE~8-B. For detailed information, see T™M 11-38
~338.

7 signal Corps stock numbers for spare parts are sh
S hown

in figure 3.

y, 0PTICAL UNIT.

The optical unit contains the n ]
trunsmi§sion and Teception of Speizisisgz iiizents for the
It consists of g transmitting chamber and rece.mﬁ of light.
casty; as d unit, fastened by means of a moqu;Vlng chamber
mou?t?ng conpected by a ball and socket to a bi yoke to a
: ntire optical unit is made of non n;?nmint

~-magnetic

J,material.

Transmitting Chamber (fi
_ ig. 4). The ti i
; / : a o transmitter
§°?iziei 2n %;metal tupe approximately 414 inchesexlcmmber
oo t%ameter, inside of which a modulati g o
ptical system, a filter, and a lamp cr;rﬁi Cité;
unted.

ae

a two-len
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. mounting for an oscillator. A four-pin male receptacle
| mounted on the cover provides a means of conrecting the
cable from the control unit to the oscillator {(fig. 5). A
small knob on the right side of the chamber serves as a means
of placing the datk-red filter between the optical system
and the lamp. One side of the transmitting chamber is
fastened by an axle to a bearing on the yoke and the other

| A removable cover at the rear of the chamber serves as a
} side is cast to the receiving chamber.

in appearance to the transmitting chamber, and mounted in
it are a two-lens optical system and aperture plate. A
removable cover at the rear of the chamber serves as a
mc'mting for the phototube and receiver pre—amplifier. A

five-pin, male receptacle, mounted on the cover, provides .

a means of connecting the pre~amplifier by means of a cable

to the receiving amplifier in the control unit (fig. 5).

The left side of the receiving chamber is fastened by a

short axle to a gear mounted in a housing on the yoke. This
g gear meshes with a worm which can be turned by a knob
| mounted on the left rear side of the yoke (fig. 5). Rotation
of this knob will result in a change of elevation of both
the transmitting and receiving chambers.

1. b. Receiving Chamber. The receiving chamber is similar
)
|
i
i

c. Mounting and Base (fig. 4). The base can be fastened
to the tripod by means of a threaded hole in the bottom of
the base plate. Above the plate is a ball and socket joint
which allows movement of the mounting in any direction for
the purpose of leveling. A level clamp on the side of the

. lower part of the base permits locking the mounting in
position when the unit has been leveled. Above the ball
and socket joint is an azimuth ring calibrated in hundred
mils marked off around its circumference. An azimuth release
knob just below the scale allows the scale to move fraely
for purposes of orientation. Above the azimuth scale is a
housing which contains the azimuth worm and gear. A shaft

' projecting from the side of this housing ends in an azimuth

\

|

control knob which is provided with a scale calibrated in
mils. Turning this knob will cause the unit to move through
an angle of 360°. To the left of the calibrated knob a
small lever is provided which will disengage the worm from
the worm gear when rapid rotation of the unit is desired.

d. Sights. A telescopic sight mounted on the top of the,
unit between the two chambers is provided for cllgnment
of the unit by visual sighting. A small knurled knob pro-
jecting from the body of the telescope is used to focus
the telescope on the object. The rear end of the telescope
tube revolves and serves as a means of focusing the cross—

7
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TRANSMITTER |
CABLE ASSEMBLY [

RECEIVER
CABLE ASSEMBLY

Figure 6. Carrying case, optical unit.
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hairs reticule. For use of the telescope at night illumi-
nation is provided for the cross hairs. A small shutter is
provided over the eye-piece of the telescope to protect it
from dust and dirt when not in use. A set of peep sights,

 mounted on the left side of the receiving chamber, is pro-

vided for-rapid alignment of the unit.

@. Level. For leveling purposes a spherical bubble-type
Level is mounted on the horizontal portion of the yoke to
the Tight of the transmitter chamber (fig. 4).

f. Compass. A compass mounted to the right of the level

{ is provided for alignment of the unit relative to magnetic
. north (fig. 4).

g. Carrying Case (flg. 6). The cdarrying case for the
optical unit is made of reinforced sheet metal and is ap-
proximately 47-4/2 inches long, 44-4/2 inches wide, and
14 inches deep. Two partitions in the lower part of the
case serve as mountings for the optical unit and the space
formed at either end is used to store the necessary cables.
A web strap fastened to the bottom of the case holds the
unit in place during transportation. Two strips mounted
in the hinged 1lid are padded with soft rubber and help to
keep the unit in place when the 1id is closed. A web carrying
strap approximately 4-41/4 inches wide and 8 feet long is
provided for carrying purposes.

LOCKING CONTROL FOR
ADJUSTABLE LEG

Figure 7. Tripod.

5. TRIPOD AND TRIPOD CASE (fig. 7).

a. Trlpoﬁ. T@e tripod has wooden two-section extendable
legs terminating in metal tips. Collapsed and extended

9



| lengths of the legs are 39 and 68 inches respectively. When

| the legs are extended to the desired length they muy be

| locked in position by knurled knobs on each leg. The top of

M the tripod consists of a flat metal plate through which a

| mounting screw protrudes for fastening the optical unit to
the tripod (fig. 7).

1 b. Tripod Case (fig. 2). The case consists of two cup-
[ shaped pieces of canvas webbing fastened together by web
| straps. Snap fasteners along the edge of each piece provide
| a means of fastening the case around the tripod. A metal
grommet in the bottom piece fits over the tripod tips.

o

| 1 RUBBER  [¢
| : : PROTECTOR
| STRIP :

i e CAPAGITORS RECEIVER
TRANSMITTER AMPLIFIER
AMPLIFIER TBCS 1uUB

MODULATING ¥) Line
TRANSFORMER, HYBRID COILS GAPACITORs | ENMINALS

TL96727

Figure 8. Control unit, cover raised.
6. CONTROL UNIT (figs. 8 and 9),
The control unit consists of an amplifier and power supply

10



section joined together by suitcase-type latches. The upper
unit contains the control panel and amplifiers and the
lower unit contains the vibrator-type power supply. The
lower case also contains a storage compartment for spare
parts and alignment tool.

a. Amplifier Section. The amplifier section is contained
in a sheet metal case 15-1/4 inches long, 8 inches wide, and

7 inches high. A hinged 1id fastened by two suitcase-type

latches provides access to the line terminals and the chassis
starting from the rear,

of the amplifier. The terminals,
are marked as follows: 4W IN, 2W, and 4W OUT (fig. 8). A
rubber-padded notch in the 1id near the line temminals pro-
vides a means of bringing out the lines when the 1id is
closed. A hinged door fastened by two suitcase-type latches
in the front of the unit provides access to the control

INDICATOR SWITGH

; \
RECEPTACLE FOR
4 RECIVER CABLE fcs
o

Figure 9. Control panel, control unit.

panel. The control panel contains, on the left side, q
four—teminal female receptacle for connection of the trans-
mitter cable, two switches for the power supply to the trans.
mitter, and a knob for control of the transmitter gain

The right side of the panel contains the line selecto;

i

14



switch, indicator switch, receiver gain control, two switches
for the receiver power supply, and a five-terminal female
receptacle for connection of the receiver cable (fig. 9).
In the center of the panel a neon light is provided for
checking either the transmitter or receiver during operation.

b. Power Supply Section (fig. 10). The lower section is
contained in a sheet metal case 45-14/4 inches long, 8 inches
wide, and é inches high. Entrance to the inside of the case
is gained by releasing two suitcase-type latches and loosen—
ing two thumbscrews in the front panel. The vibrator type

Figure 10. Control unit, power pack compartment,

power supply is mounted on the right side, and the left

side is used for the storage of spare parts and alignment

tool (fig. 10). On the outside of the case are mounted Q

three-terminal male receptacle, for connection of the

??ttery power supply cable, and a master power switch,
Lge A198

7. BATTERY AND BATTERY CASE (fig. 12).

a. Battery. Battery BB-49 is supplied with the equipment

12
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i s

Figure 11. Control unit, end view.



¥ RECEPTACLE
FOR POWER
CABLE

| WINGNUT |
iy £ ERMlNAs

Figure 12. Battery BB-49 and case.
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as a primary source of power. The battery is rated at 90
ampere-hours and will operate the equipment for approximately
10 hours when used in temperatures of 70°. The battery is
provided with wingnut teminals (fig. 42).

b. Battery Case., The battery is contained in a reinforced
wooden case 410-3/4 inches long, 8-13/64 inches wide, and
10-39/64 inches deep. The case is provided with a hinged
1id fastened by two suitcase-type latches. A three-conductor
male receptacle is mounted in the 1id for connection of the
power cable to the battery. The case is furnished with a
web carrying strap. ‘

NOTE: All Batteries BB-49 are not of the same size.
Care should be taken when ordering a replacement
battery that the dimensions of the battery do not
exceed the inside dimensions of the battery case.

SECTION |1
INSTALLATION AND ASSEMBLY

8. LOCATION. 7

When selecting a location for the optiphone bear in mind
that line of sight is required between stations desiring
communication. When setting up the equipment from map data
a preliminary investigation will be necessary to determine
whether any foliage, buildings, etc., are present which
would interfere with the operation of the equipment. Care
should also be taken when selecting a location that ‘'no high-—
poweT transmission lines or radio transmitters are in the
immediate vicinity because they will affect the receiving

circuit and the compass. M//,

9. PRECAUTIONS ON HANDLING.

.The optiphone, in addition to its electrical features, is
a precision optical and mechanical instrument. Use special
care when handling the optical unit to prevent damage to
any of its parts. Observe the following special precautions:

a. When removing the optical unit from the case, tip the
unit slightly toward the back of the case, as soon as the
transmitting and receiving chambers have cleared the top
edge, to prevent the compass assembly from hitting the side
of the case. AR

b. When engaging the azimuth worm, do not force the lever

455
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into position. Forcing the lever into position may rgsult in
damage to the gear mechanism. Rotate the azimuth adJustmght
knob until a point is reached where the lever will sliqe
easily into position. When engaged, the worm release 1?Ver
should be in a horizontal position, and when disengaged, in g
vertical position.

¢. Do not aim the optical unit at, or within 40° of the
sun. Violation of this precaution may cause damage to the
\ phototube and receiver focal plane aperturs.
g
d. Do not use any materials for cleaning the optical sur—
faces other than the lens tissue (fig. 3) issued with the
equipment or a clean, soft, lintless cloth.

€. When storing or transporting the equipment in temperg_
tures below minus 50° F or above 165° F, remove the liquid
from the modulator cell in the optical unit. Temperatureg
below-50° F will cause the liquid to freeze and temperaturss
above 465° F will ccuse the liquid to expand beyond the nor-
mal amount allowed.

f. The storage battery vents are not spillproof. Do not
allow the battery to be inverted or laid on its side when
containing electrolyvte. When charging, remove the batte?y
irom the case to prevent damage to the case by acid or acid

umes.

10. PRELIM|NARY PREPARATIONS.

The equipment, with the exception of the telephone and
storage batteries, is shipped ready for operation. The fol-
lowing preparations must therefore be made.

2. Telephone EE-8-(*). Insert two Batteries BA-30 in the
battery compartment of the telephone.

b. Storage Batteries. Unless special instructions are fur-
nished with the batteries they must be filled with electro-
lyte and charged before they can be put into operation.
Electrolyte with a specific gravity of 4.250 to 4.300 is
supplied with the batteries. When putting new batteries in
operation proceed in the following manner:

(1) Remove the vent plugs fram the battery and fill each
cell with electrolyte to a height of 3/8 inch above the top
of the separators. After approximately 45 minutes recheck
and if necessary replace electrolyte absorbed by the plates.

(2) Allow the battery to stand for 8 to 40 hours and
recheck the level of the electrolyte. Add more electrolyte

16



if the level has fallen to a point below 3/8 inch above the
separators.

(3) For further details on the care and charging of
storage batteries see TM 44-430, Batteries for Signal Com-—
munication Except Those Pertaining to Aircraft.

Figure 13. Removing optical unit from case,

Il. PREPARATION FOR USE.
a. Assembly.
(1) Remove the tripod from the canvas carrying case. '

(2) Set up the tripod and adjust the' legs to a conven- *
ient length. Keep in mind the clearance necessary for the
light beam of local obstacles, and convenience of access to
the telescope and peepsights, Lock the legs in position.
When tightening the locking controls, turn them outwurd as
viewed from the top.

47
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into position. Forcing the lever into position may rgsult in
damage to the gear mechanism. Rotate the azimuth adjustmeng
knob until a point is reached where the lever will sliqg
easily into position. When engaged, the worm release lngr
should be in a horizontal position, and when disengaged,in g
vertical position.

¢. Do not aim the optical unit at, or within 40° of the
sun. Violation of this precaution may cause damage to the

|\ phototube and receiver focal plane aperturs.

Bt~

d. Do not use any materials for cleaning the OPtiC_ﬂl Sur-—
faces other than the lens tissue (fig. 3) issued with the
equipment or a clean, soft, lintless cloth.

€. When storing or transporting the equipment in temPerQ_
tures below minus 50° F or above 4165° F, remove the liquid
from the modulator cell in the optical unit. TemperatuTeg
below-50° F will cause the liquid to freeze and temperatules
above 465° F will ccuse the liquid to expand beyond the nor—
mal amount allowed.

f. The storage battery vents are not spillproofj Do not
allow the battery to be inverted or laid on its side when
containing electrolyte. When charging, remove the battery

irom the case to prevent damage to the case by acid or acid
umes.

10. PRELIMINARY PREPARATIONS.

The equipment, with the exception of the telephone and
storage batteries, is shipped ready for operation. The fol-
lowing preparations must therefore be made.

2. Telephone EE-8-(*). Insert two Batteries BA-30 in the
battery compartment of the telephone.

b. Storage Batteries. Unless special instructions are fur—
nished with the batteries they must be filled with elec_tro-—
lyte and charged before they can be put into opeyation.
Electrolyte with a specific gravity of 1.250 to 1.300 is
supplied with the batteries. When putting new batteries in
operation proceed in the following manner:

(1) Remove the vent plugs fram the battery and fill each
cell with electrolyte to a height of 3/8 inch above the top
of the separators. After approximately 45 minutes recheck
and if necessary replace electrolyte absorbed by the plates.

(2) Allow the battery to stand for 8 to 40 hours and
recheck the level of the electrolyte. Add more electrolyte
16



if the level has fallen to a point below 3/8 inch above the
separators.

(3) For further details on the care and charging of
storage batteries see TM 441-430, Batteries for Slgnal Com~
munication Except Those Pertaining to Aircraft.

Figure 13. Removing optical unit from case.

I1. PREPARATION FOR USE.
a. Assembly.
(1) Remove the tripod from the canvas carrying case. '

(2) Set up the tripod and adjust the' legs to a conven- *
ient length. Keep in mind the clearance necessary for the
light beam of local obstacles, and convenience of access to
the telescope and peepsights. Lock the legs in position.
When tightening the locking controls, turn them outwurd as
viewed from the top.
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(3) Press the metal end-tips of the tripod legs firmly
into the ground, or when using the equipment on a hard suy~
face, brace them to prevent gliding.

(4) Open the optical unit carrying case, release the can~
vas retaining strap, and remove the optical unit from thg
case. When removing the unit from the case observe the pre~
caution given in paragraph 9a. When removing the unit grasp
it as shown in figure 43.

(5) Bet the optical unit on the tripod. Center thg
mounting hole in the base plate of the optical unit over thq
mounting screw in the top of the tripod. Fasten the screw
securely into the optical unit base.

(6) Tighten the level clamp before letting go of tha
equipment.
(7) Place the control unit in close proximity to tha

optical unit and tripod (figs. 4 and 2).

(8) Place the storage battery and telephone near tha
control unit.

(9) Open the 1id and control panel cover on the contro]
uni t.

WIRE (WHEN USED AS
LINES \LINK IN WIRE CIRCUIT

OPTICAL UNIT

BATTERY RECEIVER
e CONTROL UNIT

TRANSMITTER

TELEFHONE
EE~ 8- (%)

TL 96008

Figure 14. Optiphone AN/TVC-1 (X0-1), block diagram,
b. Interconnections (fig. I4).

(1) Connect the receiver cable (five-pin connector) be-
tween the receiving chamber and the receptacle on the right
side of the control unit panel (fig. 9).

(2) Connect the transmitter cable (four-pin connector)
between the transmitter chamber and the receptacle on the
left side of the control unit panel (fig. 9).

18
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(3) Connect ‘the storage battery and control unit by means
of the power cable (three-pin connector) (fig. 10).

(4) Connect the line temminals on the telephone to the
terminals marked 2W on the terminal board of the control
wheltan ((Nertiep (&)

(5) Lay the telephone line wires over the right side of
the control unit case and close and fasten the cover.

12. REPACKING FOR TRANSPORT AND STORAGE (fig. 15).
a. Disconnect the receiver, transmitter, and power cables.

NOTE: To release the connecteors press down on the
spring release catch.

b. Coil the cables, engage their ends, and place in the
optical unit carrying case (fig: 6).

Cc. Lay the ends of the canvas retaining strap in the op-
tical unit carrying case over the sides of the case.

d. Release the tripod mounting screw.

e. Turn the level clamp to a horizontal position so that
the unit will fit properly into its case.

f. Grasp the optical unit as shown in figure 413. Place the
unit in the case.

g. Fasten the retaining strap, close the cover, and engage
the latches on the case.

h. Collapse the tripod legs to minimum length. Fasten the
retain{ng strap (fig. 7) and place in the tripod case (fig.
4E5 5

i. Disconnect the telephone from the control unit.

J« Place the connecting wire in the top of the control
unit or in the handset compartment of the telephone.

k. Place the handset of the telephone in the handset com-
partment.

l. Close and fasten the contrcl unit 1id and control panel
cover.

m. If the equipment is to be stored remove the batteries
from the telephone.

19



n. During storage of the equipment, test, and if neceéd.
sary, recharge the storage batteries every 30 days.

0. When storing equipment in extreme temperatures obserVe
the precaution given in paragraph Se.

20
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PART TWO
OPERATING INSTRUCTIONS

SECTION 111
ALTIGNMENT
13. GENERAL.

In general, two methods of alignment may be used: align-
ment by visual sighting and alignment by azimuth data,
Alignment by visual sighting can only be performed whgn
the two stations are clearly in sight of each other. Thig
method should bring the stations in communication with
each other and only slight adjustment will be required for
best results. When aligning by azimuth data only an ap~
proximate setting can be obtained, and final adjustment
of the azimuth and elevation will be necessary before
communication can be established (par. 45).

. {2) Check the azimuth release knob to make sure that
it i tight.

(2) Disengage the azimuth worm, rotate the unit, and
align it roughly by means of the peepsights.

ﬁi} Open the telescope eyepiece shutter and rotate
the eyepiece until the cross hairs appear clear and sharp.

(4) Focus the telescope on the distant station or
some distant object, by means of the knurled knob on the
telescope.

NOTE: When focusing the telescope at night on
a distant light or star, adjust the focus until
the smallest and brightest image is obtained.

(5) when aligning the unit at night throw the mas?er—
power switch and *+A transmitter switch to the ON posit19n.
This will turn on the light in the optical unit and il-
luminate the cross hairs.

22



CAUTION: Before turning on the lamp be sure that
the filter is in place. The unfiltered beam,
especially at night, is visible in all directions
for great distances.

(6) Engage the azimuth worm.

(7} Adjust the unit by means of the elevation and
azimuth control knobs until it is aligned accurately on
‘the distant station.

b. Alignment by Known Azimuth Data.

(1) Loosen the level clamp and move the unit on the
ball and socket joint until the bubble in the level is
centered in the rings in the center of the level.

(2) Tighten' the level clamp.

{3) Rotate the unit until the azimuth scale indi-
cates the azimuth of a selected datum point.

CAUTION: The scales on the optical unit are cali-
brated in mils, therefore when azimuth is given
in degrees it will first be necessary to convert
the readings to mils. For military use in angular
measurement, the value of a mil is considered
'4/6,400 of 360°. One degree therefore is equal
to approximately 47.8 mils. For example: an azi-
muth reading of 22-4/2° converted to mils would
be 22-4/2 x 47.8 or approximately 400 mils.

(4) Release the azimuth release knob and rotate the
opticalrunit until the datum point appears at the inter—
section of the telescope cross hairs.

(5) Tighten the azimuth release knob.

NOTE: Any object, such as a building, cross-—road,

hill top, or star, whose exact azimuth is known,

may be used as a datum point.

(6) Turn the unit by means of the azimuth adjustment
knob, to the known azimuth of the distant station.

(7) Final adjustment must be made with the unit in
operation. This adjustment is covered in paragraph 45.

c. Alignment by Magnetic Azimuth (fig. 16).

(1) Level the unit as described in subparagraph b (1)
and (2) above. 23
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Figure 16. Alignment of optiphone
relative to magnetic north.
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(2) Set the azimuth scale to indicate O (fig. 416-A).

(3) Release the compass lock on the side of the com-
pass. Be sure that the lock on the compass is completely
Teleased and that the needle swings freely.

CAUTION: Magnetic compasses are affected by any
magnetic material such as iron, steel, etc. Ve-
hicles should be at least 450 feet away from the
compass (par. 8). The operator should have no
magnetic metal on his person. In any case, keep
the body as far away as possible by leaning. for-
ward at the waist, thus minimizing the magnetic
attraction of any metal on the person.

(4) Release the azimuth release knob.

(5) Rotate the unit until the compass needle coin-
cides with the mark in the center of the compass scale
(fig. 16-B).

(6) Tighten the azimuth release knob.
(7) Engage the compass lock.

(8) Rotate the unit by means of the azimuth control
knob until the mark on the unit coincides with the azi-
muth of the distant station relative to magnetic north
(fig. 416-C).

(9) Final adjustment must be made with the unit in
operation (par. 45).

d. Alignment by Azimuth from True North.

(1) Level the unit as described in subparagraph b(1)
and (2) above.

(2) Set the azimuth scale to indicate O.

(3) Determine the magnetic declination of the local-
ity. For example 2° east or 35 mils (fig. 47).

(4) Rotate the unit by means of the azimuth control
knob through the number of mils of magnetic declination

(fig. 47-A):

NOTE: If the magnetic declination is to the west
the unit must be turned in a counterclockwise
direction and if the declination is to the east
the unit must be turned clockwise as viewed from

the top.
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(5) Release the compass lock on the side of the com—
pass.

(6) Release the azimuth release knob.

(7) Rotate the unit until the compass needle coin-
cides with the mark in the center of the compass scale
(fig. A7=B)

(8) Tighten the azimuth release knob.

(9) Engage the compass lock.

(10) Rotate the unit by means of the azimuth control
k¥nob until the mark on the unit coincides with the azimuth

of the distant station relative to true north (fig. 47-C).

(21) Final adjustment must be made with the unit in
operation (par. 45).

SECTION 1V
OPERATION
I4. GENERAL.

a. Throw the master power switch on the side of the
control unit to the ON position.

b. Throw the tA and B switches on the control panel
to the ON position.

¢. Throw the selector switch to the 2W position.

d. Allow approximately 30 seconds for the tubes to
warm up.

e. Press the handswitch of the telephone and talk into
the transmitter in a normal tone. While talking, turn
the transmitter volume control toward the maximum position
until the neon indicator just flashes on the speech peaks
when the indicator switch is deflected to the T position.
Normally this point will be between 4 and 6 on the volume
control scale.

f. Adjust the receiver volume control until the desired
sound level is obtained.
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I5. OPERATION DURING ALIGNMENT.

a. Roughly align the unit by one of the methods de-
scribed in paragraph 43.

b. Put the unit into operation as described in para-
graph 44a through e.

€. Turn the receiver volume control up until a steady
rushing sound is heard in the receiver.

d. Press the handswitch on the telephone and talk into
the transmitter while slowly exploring the area in which
the distant station has been approximately located.

NOTE: The angle of the projected beam is approxi-
mately 1° and the area over which reception may
be obtained approximately 4/3°. To facilitate
searching during the day the filter should be off
while communication is being established. At night,
removal of the filter may not be necessary since
the filtered beam will be visible within the 1

cone except at the greater ranges.

e. When communication has been established a singing
sound will usually be heard in the receiver. When this
sound is heard or when the distant station is heard trans-
mitting, turn the Teceiver volume control down until a

suitable receiving volume is obtained and the singing
stops.

NOTE: When adl- ad justments have been completed,
the operator may move some convenient distance
from the station, if a suitable length of wire

is available for connecting the telephone to the
control unit.

16. STAND-BY OPERATION.

a. Visual Signaling. when standing by for visual sig-
.nals, such as blinking of the light in the equipment,
have all switches except the master power switch ON. When
ta signal is received from a distant station it will then
s only be necessary to snap the master power switch to the
?‘ON position and the unit will be ready for operation.

b. Aural Signaling.

(1) Turn off the *A and +B transmitter switches on
the control panel.

28
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NOTE: When the +B transmitter switch is turned
off the receiver volume will drop.

(2) Adjust the receiver volume control so that the
distant station will be heard easily.

17. OPERATiON AS LINK EQUIPMENT.

Optiphone AN/TVC-4 (XO-4) may be used as telephone link
equipment in either a two or four-wire system. When used
in a two-wire system only one line to the subscriber is
needed and is used for both transmitting and receiving.
When used in a four-wire system two separate lines are
Tun to the subscriber, one for transmitting and the other
for receiving. The usable length of line to the sub-
scriber will depend upon the length and condition of the

! subscriber line.

a. Two-wire Qperation.

(1) Set the unit in operation as described in para-
graph 44a through e.

(2) Connect the subscriber's line to the two ter-
minals marked 2W on the control unit.

NOTE: The operator's telephone may now be used
for monitoring purposes, and to ring the sub-
scriber. The subscriber can also TIngeint o the
operator's telephone but neither subscriber or
monitor can ring over the light beam.

(3) Adjust. the transmitter gain control until the
neon indicator just flashes, when the subscriber is trans—
mitting and the indicator switch is deflected to the T
position.

(4) Adjust the receiver volume control until the sub-
scriber rteports satisfactory reception. When the wire
lines are more than a few miles in length singing may
occur in the circuit. Therefore the operators and sub-
scribers at both stations must collaborate with each other
until satisfactory adjustment is reached.

(5) On long lines, if the reception is not quite sat-
isfactory when the controls have been adjusted for best re-
sults, Temove the monitoring telephone from the terminals
marked 2W, connect it to the two outside terminals, and
read just the volume controls. In this position the monitor
can talk and listen to the other monitor and both sub-
scribers but cannot ring or be rung.

29



CAUTION: Do not use the generator of the monitor's
telephone when it is connected across the two
outside terminals, or damage to the equipment
will result.

b. Four-wire Qperation.

(1) Throw the selector switch to the 4W 300 or 4w
1200 position, depending on whether a low— or high-—im=~
pedance line is being used.

(2) Identify the two pairs of wires by communicating
with the subscriber and determine which pair will be useq
for transmitting and which for receiving.

(3) Connect the transmitting circuit to the two ter~
minals marked 4W IN and the receiving circuit to the twa
terminals marked 4W OUT on the control unit.

(4) Connect the telephone across one wire pair and
an auxiliary telephone, if available, across the other
pair for monitoring purposes.

(5) Adjust the transmitter gain so that the neon
indicator will glow on the speech peaks when the sub-
scriber is transmitting and the indicator switch is de-
flected to the T position.

.(6) Adjust the receiver gain control until the sub-
Scriber reports satisfactory reception.

NOTE: No ringing of or by the monitor is possible
when the line and monitoring telephones are con-
nected to the optiphone. Attempts to ring will
damage the equipment .

I8. PURPOSE AND USE OF CHECK LIST.

a. General. The equipment performance check list (table
I) helps the operator to determine if Opt iphone AN/TVC-4
(Xo-1) is functioning properly. The check list gives tﬁe
item to be checked, the condition under which the item is
Checked, the normal indications of correct operation,
and the corrective measures that the operator can take.
Items 4 to 6 inclusive are checked before starting, itgms
7 to 40 inclusive when starting, items 4 to 5 inclusive
during operation, and item 46 when stopping. Items 9 to
43 on this check list should be checked at least once
during a normal operating period or at least four times
a day during continuous operation.
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b. Action or Condition. For some items the information
given in the action or condition column consists of the
settings of various switches and controls under which
the item is to be checked. For other items it represents
an action that must be taken in order to check the normal
indication given in the normal indications column.

c. Normal |ndications. The normal indications include
the visible and audible signs that the operator perceives
when he checks the items. If the indications are not
normal, the operator should apply the recommended cor-
rective measures.

d. corrective Measures. The corrective measures listed
are those the operator can make without turning the e-
quipment in for repairs with the exception of item 45.
If the set is completely inoperative or if the recom-
mended corrective measures do not yield results, trouble
shooting is necessary. However, if the tactical situation
requires that communication be maintained and if the set
is not completely inoperative, the operator must maintain
the set in operation as long as it is possible to do so.
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PART THREE
PREVENTIVE MAINTENANCE

SECTION V
PREVENTIVE MAINTENANCE TECHNIQUES
19. MEANING OF PREVENTIVE MAINTENANCE.

Preventive maintenance is a systematic series of opera-
tions performed at regular intervals on equipment, when
turned off, to eliminate major break—downs, unwanted inter—
Tuptions in service, and to keep the equipment operating
at top efficiency. To understand what is meant by preven-
tive maintenance, it is necessary to distinguish between
preventive maintenance, trouble shooting, and repair. The
prime function of preventive maintenance is to prevent
break-downs and, therefore, the need for repair. The prime
function of trouble shooting and repair is to locate and
correct existing defects. The importance of preventive
maintenance cannot be overemphasized. The entire system
of communication depends upon equipment being ready for
operation when it is needed and upon its operating effi—
ciency. It is vitally important that operators and repair-
men maintain their equipment properly.

NOTE: The operations in section VI are considered
first and second echelon (organization operators
and repairmen) maintenance.

20. DESCRIPTION OF PREVENTIVE MAINTENANCE TECHNIQUES.

a._General. Most of the parts used in Optiphone AN/TVC-4
quiring maintenance differ in the amount and kind required.
Because hit-or-miss maintenance techniques cannot be ap-
plied, definite and specific instructions are needed.
This section of the manual contains these specific in-
structions and serves as a guide for rersonnel assigned
to perform the six basic maintenance operations: Feel,
Inspect, Tighten, Adjust, ond Lubricate. Throughout this
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manual the following lettering system will be used for
the six operations:

F — Feel.

I ~ Inspect.

T — Tighten.
C — Clean.

A — Adjust.

L — Lubricate.

The first two operations establish the need’ for the other
four. The selection of operations is based on the general
knowledge of field needs. For example, dust encountered
on dirt roads during cross-country travel filters into
the equipment no matter how much care is taken -to pre-
vent it. Rapid changes in weather (such as heavy rain
followed by blistering heat), excessive dampness, snow,
and ice tend to cause corrosion of exrosed surfaces and
parts. Without frequent inspections and the performance
of necessary tightening, cleaning, and lubricating opera-

tions, equipment becomes undependable and subject to break-
down.

b. Feel. The feel operation is used most often to check
rotating machinery, such as blower motors, drive motors,
etc., and to determine if electrical connections, bush—
ings, etc., are overheated. Feeling indicates the need
for lubrication or the existence of similar types of de~
feCFS requiring correction. The maintenance man must become
familiar with the nomal operating temperature of motors,

QtC-J in order to be able to recognize signs of overheat-
ing.

NOTE: It is important that the feel operation be
performed as soon as possible after shut-down and
always before any other maintenance is done.

c. Inspect. Inspection is the most important operation
in the freventive maintenance program. A careless observer
will overlook the evidences of minor trouble. Although
these minor defects may not interfere with the performance
of the equipment, valuable time and effort can be saved
if they are corrected before they lead to major break-
downs. Make every effort to become thoroughly familiar
with the indications of normal functioning, in order to
be able to recognize the signs of de fective equipment.
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Inspection consists of carefully observing all parts of the
equipment, noticing their color, placement, state of clean-
liness, etc. Inspect for the following conditions:

(1) Overheating, as indicated by discoloration, blister—
ing, or bulging of the parts or surface of the container;
leakage of insulating compounds; and oxidation of metal
contact surfaces.

(2) Placement, by observing that all leads and cabling
are in their original positions.

(3) Cleanliness, by carefully examining all recesses in
the units for accumulation of dust, especially between con-—
necting temminals. Parts, connections, and joints should be
free of dust, corrosion, and other foreign matter. In tropi-
cal and high-humidity locations, look for fungus growth and
mildew.

(4) Tightness, by testing any connection or mounting
which appears to be loose.

d. Tighten, Clean, and Adjust. These operations are self-
explanatory. Specific procedures for performing them are
given in part three whenever necessary.

CAUTION: Screws, bolts, and nuts should not be
tightened carelessly. Fittings tightened beyond the
pressure for which they are designed will be damaged
or broken. Whenever a loose conmnection is tightened,
moistureproof and fungiproof it again by applying
the varnish with a small brush. See section VIII for
details of moistureproofing and fungiproofing.

e. Lubricate. Lubrication refers to the application of
grease or oil to the bearings of motors or other rotating
surfaces. It may also mean the application of light oil to
door hinges or other sliding surfaces on the equipment.
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SECTION VI
ITEMIZED PREVENTIVE MAINTENANCE
2l. INTRODUCTON.

For ease and efficiency of performance, it is suggestsqd
that preventive maintenance on Optiphone AN/TVC-4 (X0-1) ba
broken down into operations that can be performed at Qi ¢~
ferent time intervals. The general techniques invo}ved anq
the application of the FITCAL operations in performlng pre~
ventive maintenance on individual parts are discu§sed in tha
following paragraphs. These general instructlong apply
throughout the remainder of this section. All work is to be
perfomed with the power removed from the equipmept. After
preventive maintenance has been performed on a given day,
the equipment should be put into operation and checked for
satisfactory performance.

22. COMMON MATERIALS NEEDED.

The following materials are needed in performing preven-
tive maintenance:

8. Common hand tools (Tool Equipment TE-44 or equivalent),
b. Clean, soft, lintless cloth.
€. #OOOO sandpaper.
d. Screwdriver (long shaft, small).
e. SolventJ Dry Cleaning (8D), Federal spec No. P-8S-661a,
23. EXTERIOR OF OPTICAL UNIT.

a. lInspect, (1),

(1) Inspect the exposed surface of the ball and socket
mechanism for particles of dirt or other foreign matter
which is likely to mar the ball surface.

(2) Inspect the mounting hole in the base for marred

or stripped threads and for accumulation of dirt and other
foreign matter.

(3) Inspect the operation of the elevation and azimuth

control knobs for binding or excessive backlash. The azi-
muth backlash should not exceed two mils.

(4) Inspect the surface of the entire optical unit
for signs of rust and marred finish.
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b. Tighten, (T). Tighten all loose screws except those
used for adjustment.

c. Clean, (C).

(1) Clean all dirt and other foreign matter from the
ball surface.

(2) Clean the mounting hole and mounting surface.
24, CONTROL UNIT.
a. Inspect, (I).
(1) Inspect the finish for scratched or marred portions.

(2) Inspect the master-power switch on the side of the
unit for looseness of the switch and mounting.

(3) Inspect the power cable receptacle for accumulation
of dirt. Check to see that the receptacle is tight in the
mounting.

(4) Inspect the suitcase-type latches for worn or broken
parts.

(5) Inspect the interconnection of power supply and
amplifier sections.

b. Tighten, (T).

(1) Tighten the nut which holds the master—power switch
to the mounting.

(2) Tighten the screws around the circumference of the
switch mounting.

(3) Tighten the screws around the circumference of the
receptacle mounting.

c. Clean, (C).

(1) Clean all dirt and other foreign matter from the
outside of the unit.

(2) Clean all dirt from the receptacle and burnish the
contacts, if necessary, with a piece of #0000 sandpaper.

25. STORAGE BATTERY.

a. Feel, (F). Feel the outside of the battery and the
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battery temminals and leads for signs of overheating causeq
by *oo great a discharge rate.

b. Inspect, (1).
(1) Inspect the outside of the battery case for chips
and breaks and marred portions in the finish. Check care~

fully for signs of acid holes which may indicate a leaking
battery.

(2) Inspect the power-cable receptacle for bent or
broken parts and dirt or other foreign matter.

(3) Open the battery case and inspect the battery ter—
minals for tightness.

(4) Inspect the battery for cracks or breaks in the
case and top. 4

(5) Inspect the specific gravity of the battery. Spe—
cific gravity should be between 4.275 and 4.300.

c. Clean, (C).
(1) Clean the outside of the battery case.

(2) Clean off the top of the battery with water. Dry
thoroughly with q dry rag to prevent shorting of the temminals.

(3) Clean the battery teminals, removing all corrosion.
d. Tighten, (1),
(1) Tighten the battery temminals.

(2) Tighten the mounting screws which hold the recep—
tacle to the case.

26. OPTICAL SURFACES.,
a. Inspect, (1),

(1) Inspect the front and back lenses of the telescope
for fingerprints, dust, dirt, and other foreign matter.

(2) Inspect the extemal modulator and receiver lens

surfaces for fingerprints, dust, dirt, and other foreign
matter.

(3) Tum the filter control knob so that the filter is
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out. Look into the transmitting chamber and inspect the
lamp bulb for fingerprints.

b. Clean, (C). Clean all optical surfaces with the lens
tissue supplied with the equipment or with clean, dry, lint-
less cloth.

27. TRIPOD.
a. Inspect, (1).
(1) Inspect the tripod legs for broken parts.

(2) Inspect the tripod mounting surface to see that it
is free from dirt or other foreign matter.

(3) Inspect the mounting screw for worn or stripped
threads.

(4) Inspect the locking knobs to see that they work
freely and lock the legs in place when tightened.

b, Clean, (C).

(1) Clean the tripod mounting surface using a clean
cloth.

(2) Clean all dirt from the tripod legs and tips.

28. CABLES.

a. Inspect, (I). Inspect cables for cracked, frayed, cut,
or deteriorated insulation at the connecting points.

b. Tighten, (T). Tighten all loose clamps and ‘connections.

c. Clean, (C). Clean all dirty or corroded connections.
The easiest way to clean dirty connections is to remove the
connection and clean it.with a brush dipped in dry-cleaning
solvent (SD). Make sure that the connection is thoroughly

dry. Use a dry cloth. Clean corroded connections with #0000
sandpaper .

29. CONTROL PANEL.

a. Inspect, (1). Inspect the paint for scratches, chips,
and blisters. Check for dents, cuts, or bends in the panel.
The hinged panel cover should fit tightly. Inspect all con—

trols for proper operation. Replace all knobs that are
chipped or broken.
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b. Tighten, (T). Tighten all mounting screws qnd nuts,
Tighten the setscrews which hold the knobs on their shaft,

c. Clean, (C). Remove all dirt, dust, fungus, or othey
foreign matter. Use a damp cloth for cleaning.

d. Adjust, (A). Adjust the position of the knobs on theiy
shafts so that they will align themselves with the markingy
on the panel.

30. TUBES.
a. Inspect, (1).

(1) Open the cover of the control unit. Remove the back
covers from the receiver and transmitter chamber.

(2) Inspect glass and metal tube envelopes for accumu~
lation of dirt. When tubes with loose envelopes are found,
Teplace the tubes if possible.

(3) Inspect the firmness of tubes in their sockets.
Make the inspection by pressing the tubes down in the
sockets and test them in that position, not by partially
withdrawing the tubes and juggling them from side to side.
It is desirable to inspect the sockets at the time the tubes
are removed.

b. Clean, (C).

(1) Clean the tubes only when inspection shows cleaning
to be necessary. The tubes used in the optiphone operaté
at low voltages, and not having exposed grid and plate
caps, do not require frequent cleaning. However, do not
permit dirt to accumulate on the tubes.

(2) When tube sockets are cleaned and the contacts

are accessible, fine sandpaper may be used to remove corro-
sion, oxidation, and dirt.

31. RESISTORS.

a. Inspect, (1) Tnepect the bodies of resistors ol
blistering and discoloration which indicate overheating.
Look for arc pits. Inspect all connections for corrosion,
dirt, dust, and looseness. Look for broken strands in the
connecting wire. Do not attempt to move resistors with
pigtail connections because of the danger of breaking the
pigtail connection at the point where it enters the body
of the resistor. Such damage cannot be repaired. Inspect the
connections of the pigtail resistors for proper soldering.
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b. Clean, (C).

(1) Clean resistors with pigtail connections with a
small brush dipped in dry-cleaning solvent (SD).

(2) Discolored resistors cannot be cleaned. Slight
discoloration of the resistor body at the center is normal.
Extessive discoloration, however, is indicative of over—
loading at some time prior to the inspection and is probably
due to some circuit trouble which requires analysis.

32. POTENT|OMETERS.

a. Inspect, (I). Inspect the mechanical operation of the
potentiometers. Inspect the assembly and mounting screws
and nuts. All metallic parts should be inspected for dust,
dirt, and corrosion.

b, Tighten. Tighten all loose assembly or mounting screws.
33. CAPACITORS.
a. Inspect, (1)
(1) Inspect the plates of the variable capacitor for

dented plates.

(2) Inspect for dirt and other foreign matter between
the plates of the variable capacitor.

(3) Inspect the fixed capacitors for signs of leaking.

(4) Inspect the capacitors for looseness in their mount—
ings and for loose connections.

b. Tighten, (T). Tighten all loose connections and mounting
screws.

c. Clean, (C). If dirt is found between the plates of the
variable capacitor, cleah with a brush dipped in dry-cleaning
solvent (SD).

34, TRANSFORMERS.

a. Inspect, (1).
(1) Inspect transformers for general cleanliness.
Examine for tightness of connection, terminals, and mount—

ings.

(2) Inspect transformers for signs of overheating
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indicated by the presence of insulating compound on the
outside seams of the case.

35. LUBRICATION.

a. Recommended Lubricants. The following table lists
the lubricants required in servicing the optiphone:

Approved symbols| Standard nomenclature | Specification No.

GL Grease, Lubricating, | Ordnance AXS-637
Special
OE Oil, Engine, SAE-10 U.8. Amy 2-4104B

b. Lubrication Interval, Optiphone AN/TVC-1 (XO-1) should
be lubricated every six months, or whenever the optical
unit is completely disassembled.

c. Lubrication Procedure. Complete disassembly of the
optical unit for lubrication is obtained by the following
steps:

(1) Barrel Assembly.

QL) semove the seven fillister-head screws holding
the elevation worm and gear housing (fig. 5).

(b) Remove the four fillister-head screws holding the
worm assembly in place. Two of the screws are removed fram
the front of the elevation gear housing and the other two
are removed from inside the yoke. When removing the two
SCrews inside the yoke, tilting the chamber assembly'to its
extreme limits will give sufficient room to use an ordinary
SCrewdriver. Remove the worm assembly.

(c) Remove the elevation gear rear housing cover from

the yoke by removing two screws through holes in the eleva-
tion gear.

(d) Remove the two bearing caps by taking out two
screws in each cap (fig. 4).

fe) Lift the chamber assembly from the yoke.

(2) Yoke and Upper Parts.

{a) Remove the azimuth shaft cap screw, cap, and felt
washer (on top of the yoke).

(b) Remove six flathead screws from the top of the
yoke and 1ift off the yoke.
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(¢} Throw the azimuth worm to the released position
and remove the gear housing.

(d) Remove the azimuth worm from the gear housing by
removing the four screws holding the azimuth control assembly
to the azimuth gear housing.

(3) Base and Lower Parts.

(a) Remove six flathead screws from the bottom of the
base .and remove the base.

(b) Unscrew the crown gear located inside the base.

(¢) Pull off the spherical clamp segment. Remove the
Woodruff key from the shaft.

(d) Remove the lock ring and the felt sealing washer.

(e) Remove the spherical clamp socket by removing four
fillister-head countersunk sciews.

(f) Remove six screws fram the retaining washer, remove
the washer, loosen the azimuth dial clamp, and remove the
segment housing.

 (4) Cleaning. Wash all parts except the chamber assembly
with dry-cleaning solvent (SD). Allow the parts to dry
thoroughly.

NOTE: Leaded gasoline will not be used as a cleaning
fluid for any purpose. Dry-cleaning solvent (SD), is
available, as a cleaning fluid, through established
supply channels. Oil, Fuel, Diesel (DA), U.S. Army
spec No. 2-402C, may be used for cleaning purposes
when dry-cleaning solvent is not available. Since
unleaded gasoline is available only in limited
quantities, and only in certain locations, it should
only be used for. cleaning purposes when no other
agent is on hand. Carbon tetrachloride, or fire—
extinguishing liquid (carbon tetrachloride base),
will be used, if necessary, only on control parts
of equipment.

(5) Lubrication and Reassembly.

(a) Coat the outer surfaces of the azimuth shaft
below the azimuth scale, and the surfaces of the azimuth
scale bearing washers, with a light coat of special lubri-
cating grease (GL). Reinstall the segment housing, the
retaining washer, and the six screws.
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(b) Coat the bearing surfaces of the clamping cap
and spherical clamp socket with a light coat of special
lubricating grease (GL), and reinstall in the segment housing
with the four fillister-head screws.

(c) Install the felt seal and the locking ring.

(d) Coat the surface of the spherical clamp segment
with a 1light coat of special lubricating grease, (GL), and
Teplace in the housing. Coat the Woodruff key with a light
film of grease to hold 1t in the keyway when replacing the
spherical clamp segment. Grasp the threaded end of the
shaft when it appears through the hole in the spherical
segment and pull it out as far as it will go. Attempt to
turn it while holding the segment stationary. If the shaft
turns, the Woodruff key has been pushed out off the keyway,
and the procedure will have to be repeated. If the shaft
does not turn inside the spherical clamp segment, proceed
with the next step.

(e) Screw the threaded crown gear on the threaded
sbaft. Then.coct the teeth of the crown gear and clamping
pinion sparingly with special lubricating grease (GL).

(f) Reinstall the base with the six flathead screws.

(¢) Coat the upper bearing surface of the azimuth
shaft, upper and lower azimuth shaft bearing washers, and
teeth of the azimuth worm and gear with a light coating
of special lubricating grease (GL), and install azimuth
worm control in the gear housing. Then with the control in

the release position, replace the azimuth gear housing on
the azimuth shaft.

(h) Replace the yoke over the azimuth gear housing
and fasten with the six flathead screws.

(1) Saturate the felt sealing washer with engine oil
(OE), and replace on the azimuth shaft. Replace the azimuth
shaft cap, making sure that the dowel in the azimuth shaft

enters the hole in the cap. Secure the cap with the azimuth
shaft cap screw.

(j) Lubricate each support bearing with 2 or 3 drops
of engine oil, OE, and replace the chamber assembly.

(k) Replace the bearing caps and fasten the elevation
gear rear housing cover to the yoke with two screws.

(1) Coat the teeth of the elevation worm and gear with
a light coat of special lubricating grease (GL). Lubricate
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the worm shaft bearings with 4 or 2 drops of engine oil,
OE, and replace the worm assembly. Leave the four screws
slightly loose and adjust the wormm to the elevation gear
for smooth and free operation by adjusting the two screws
on the bottom of the elevation gear housing. Then tighten
securely the four screws holding the worm assembly.

(m) Replace the elevation worm and gear housing with
the seven fillister-head screws.

36. PREVENTIVE MAINTENANCE CHECK LIST.

The following check list is a summary of the preventive
maintenance to be perfommed on Optiphone AN/TVC-4 (XO-1).
Suggested time intervals for performing preventive main-
tenance may be varied at any time by the local commander.
However, for best perfommance of the equipment it is recom-
mended that the operations be performed at least as fre-
quently as called for in the check list.

The 1last column indicates whether the operation is first or
second echelon maintenance.

Item|Opera~ Item When performed Echelon
No. {tion Daily |[Weekly|[Monthly
1 |I,T,C,L|Exterior of X 1st
optical unit
2 |I,T,C ([Control unit X 1st
3 |I,T,C Storage battery X st
4 |I,C Optical surfaces X 1st
Ly 5G] Tripod X 1st
GRRIERT (S Cables X 2d
TERDIST RO Control panel X 2d
SEnEC Tubes X 2d
9 [I,C Resistors X 2d
TR SIS Potentiometers X 2d
1 Ly PR o) Capacitors 0.4 2d
12 |I,T,C |[Transformers X 2d
F I T C A L

Feel Inspect Tighten Clean Adjust Lubricate

SECTION VI
LUBRICATION

librication instructions appear in section VI, itemized
preventive maintenance, paragraph 36.
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SECTION VI
MOISTUREPROOF ING AND FUNGIPROOFING
37. GENERAL.

The operation of Signal Corps equipment in tropical areas
where temperature and relative humidity are extremely high
Trequires special attention. The following items represent
problems which may be encountered in operation:

2. Resistors, capacitors, and transformers fail.

b. Electrolytic action takes place in resistors, coils,
chokes, transformer windings, etc., causing eventual break-
down.

€. Hook-up wire and cable insulation break down. Fungus
growth accelerates deterioration.

d. Moisture forms electrical leakage paths on terminal

boards and insulating strips, causing flash-overs and cross—
talk.

e. Moisture provides leakage paths between battery ter—
minals.

38. TREATMENT.

A moistureproofing and fungiproofing treatment has been
devised which, if properly applied, provides a reasonable
degree of protection against fungus growth, insects, cor-
rosion, salt spray, and moisture. The treatment involves
the use of a moisture- and fungi-resistant varnish applied
with a spray gun or brush. Refer to TB SIG 13, Moisture-
proofing and Fungiproofing Signal Corps Equipment, for a
detailed description of the vamish-spray method of moisture—
proofing and fungiproofing, and the supplies and equipment
required in this treatment.

CAUTION : Varnish spray may have toxic effects if
inhaled. To avoid inhaling spray, use a respirator
if available; otherwise, fasten cheesecloth or other
cloth material over nose and mouth.

39. STEP-BY-STEP INSTRUCTIONS FOR TREATING
OPTIPHONE AN/TVC-1 (X0=-1).

a. Preparation. Make all repairs and adjustments necessary
for proper operation of the equipment.
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b. Disassembly.
(1) Control Unit.

" (@) Release the two latches on the front of the unit
and raise the cover.

(b) Remove the three long screws from the top of the
amplifier chassis (fig. 8).

(¢) Open the cover of the power pack compartment by
releasing the two latches and unscrewing the two wingnut-
type screws on the front of the case (fig. 410).

(d) Disconnect the power supply connector plug from
the amplifier chassis by reaching in the power pack com—
partment (fig. 40) and pulling the plug from the receptacle
on the bottom of the amplifier chassis.

(e) Lift the amplifier chassis from the case.

(f) Remove the screw from the side of the power supply
receptacle on the underside of the chassis (fig. 48 (4)) and
withdraw the plug body.

(¢) Release the latches on the rear of the case and
remove the top half of the case.

(h) Turn the bottom half of the case frontside up and
remove the running spare parts.

(i) Remove the master power switch from the case by
unscrewing the hexagonal retaining nut (fig. 44).

() Remove the four screws from the power cable re-
ceptacle (fig. 44) and pull receptacle from the case.

(k) Remove the two small screws from the side of the
receptacle and remove the plug body .

(L) Note the position of the two wires connected to
the plug body, then unsolder them.

(m) Remove the four screws from the spare parts com—
partment panel and take out the panel.

(n) Remove the four screws from the other end of the

-support strips and 1lift the power pack assembly from the

case.
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Figure 18. Amplifier chassis,

80 bottom view, masking details.




(6) Disassemble the power pack as fo’mvs:

1. Remove eight nuts holding the filter unit and
vibrgtor pack to the support strips (fig. 49).

. 2. Remove four screws from the bottom edge of the
filter unit and six screws from the bottom edge of the

vibrator pack. Remove the two covers (fig. 49).

(2) Optical Unit.

(a) Remove the back cover of the transmitter chamber
by pressing down on the locking pin (fig. 5), turning the
cover in a counterclockwise direction to the OPEN position,
and pulling out on' the cover.

(b) Remove the back cover of the receiver chamber in
a similar manner.

(c) Lay the covers aside for further disassembly.

(d) Mark the position of the transmitter shade with
a scriber, loosen the three small setscrews on the outside
of the chamber, and remove the shade by pulling straight
out.

_ CAUTION: Do not twist the shade when pulling it out.

(e) Mark the position of the modulator cell on the
cell holder and carefully remove the cell (fig. 25).

(f) Unsolder the two top leads (CELL CIRCUIT CON-
NECTIONS) from the bakelite contact strip in the rear of
the transmitter chamber (fig. 38). Straighten out the leads.

(g) Mark the position of the front transmitter lemns
holder in the transmitter chamber. Remove by inserting two
stiff wires, with a small hook bent in the end of each,
into the small holes opposite each other in the lens holder.
Apply a steady pressure and ease the holder and lens out
of the cnamber, guiding the cell circuit wires carefully
through the rubber grommets in the rear of the chamber
(fig. 20)-:

(h) Disassemble the back covers of the transmitter
and receiver chambers as follows:

1. Remove the four screws from the outer edge of
the mounting plate inside each cover.

2. Lift up the mounting plate and remove the three
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assembly, maskiné details.

Power supply, vibrapack

Figure 19.
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screws holding the Cannon male receptacle to the cover.
Detach the receptacle.

Figure 20. Transmitter chamber, front lens removed.

3« Remove the setacrew from the top of the receptacle
and 1ift the plug body from the receptacle housing.

(3) Cable Assemblies.

(a) Remove the two small setsc¢rews on the side of each
of the receptacles.

(b) Loosen and unscrew the cord clamp at the base of
each receptacle.

(c) Push the cord through the shell of each receptacle
SO
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housing, exposing the soldered terminals and the bakelite
plug.

o
APPLY VARNISH
TO METAL PINS
AND INSUL ATOR
TL95742

Figure 21. Cable connector, disassembled view.
(4) Tripod.
(a) Remove the screws and detach the metal guides
at the lower end of the stationary part of each leg of the
tripod.

(b) Extend and remove the movable part of each tripod
leg.

(¢c) Unscrew two small screws and remove the locking
control from the movable part of each tripod leg.

(5) Battery.

(a) Loosen the wingnuts and remove the leads from the
battery.

(b) Remove the battery from the case.

(c) Remove the machine screws holdirng the power cable
receptacle in the 1lid of the battery case, loosen the clamp
holding the battery leads, and remove the receptacle and
leads from the battery case.

(d) Remove the screws holding the plug body in the

receptacle and slide the receptacle shell back ‘on the.l_.ec.lds..
baring the plug body and soldered terminals for varnishing.
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c. Cleaning. Clean all dirt, dust, rust, fungus, oil,
grease, etc., from the equipment to be processed.

NOTE: Unless cleaning is done carefully and com-

pletely, the effectiveness of the moistureproofing

and fungiproofing operation will be impaired.
d. Masking.

(1) Control Unit.

(@) Mask the wire selector switch on the underside of

. the chassis (fig. 418 (4)).

‘ (b) Mask the contacts of the indicating lamp switch
(fig. 48 (2)). Push small pieces of tissue paper between
and around the contagt.

(c) Wrap small strips of masking tape around the con-
tacts of the power supply plug body (fig. 48 (3)), and

' mask the screw hole in the side of the plug body.

(d) Mask the opening in the power supply receptacle
(fig. 18 (4)).

(e) Cove: the control panel with paper held in place
with masking tape.

(2) Power Pack.

(a) Mask the selector switch on the underside of the
vibrapack chassis (fig. 49 (4)).

(b) Magk the contacts and threaded screw holes of
the power supply plug body (fig. 49 (2)).

(c) Mask the holes of the power supply connector plug
(fig. 19 (4)).

(d) wrap masking tape around the toggle and threaded
neck of master power switch (fig. 49 (3)).

(3) Optical Unit.
(a) Back Cover of Transmitter Chamber,
1. Mask the tuning capacitor (fig. 22 (4)).

2. Mask the contacts of the bakelite contact strip
(Efig. 225 ()
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Figure 22.

Figure 23. Receiver chambey cover, masking details.
56



3. Place small pieces of masking tape over the four
threaded mounting screw holes in the cover.

4. Mask the engaging grooves and the chamber con-
tacting surface around the rim of the cover (fig. 22 (3)).

K. Mask the rubber grommet (fig. 22 (4)).
(b) Back Cover of Receiver Chamber,
1. Mask the front of the phototube (fig. 23 (4)).

2. Place small pieces of masking tape over the four
threaded mounting screw holes in the cover.

3. Mask the engaging grooves and the chamber contacting
sur face around the rim of the cover (fig. 23(2)).

4. Mask the rubber grommets (fig. 23(3) and (4)).
(¢c) Transmitter Chamber,

4. Insert small wooden pegs in the two banana-plug
receptacles on the transmitter lens holder.

2. Mask the contacts of the bakelite contact strip in
the rear of the transmitter chamber.

e. Drying.
(1) Place the control unit chassis and power pack chassis

in oven or under heat lamps and dry for 2 to 3 hours at
160° F.

(2) Place the optical unit, including the supersonic
cell, transmitter lens, chamber covers, cable assemblies,
battery case, and tripod in oven or under heat lamps and
dry for 3 to 4 hours at 430° F.

f. Varnishing.
(1) Apply three coats of moistureproofing and fungi-
proofing varnish (Lacquer, Fungus-resistant, spec No. 74-2202
(stock No. 6G400S.3), or equal) with a spray gun tfo:

(a) The amplifier chassis of the control unit, top
and bottom.

(b) All parts of the power pack assembly.
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(c) The back covers of the transmitting and receiving
chambers, including the leads under the mounting plates.

CAUTION: Do not spray the connector receptacles and
the painted surfaces on the chamber covers.

(2) Using a small brush, apply two coats of varnish to:

(a) The edges of the bakelite contact strip, wires,
and soldered temminals in the rear of the transmitter chamber.
Do not apply vamish to the flat surface of the strip which
contains the contacts.

(b) The edges of the insulating material under the
base of the transmitter lamp support.

(c) The insulating washers under the four slotted-head
screws on the outside of the transmitter chamber, directly
below the transmitter lamp support.

(d) The bakelite parts, soldered terminals, and gaskets
of the Cannon male receptacles on the back of the two

chamber covers. Avoid the contacts and threaded mounting
screw holes.

(e) The bakelite parts and the soldered terminals of
the disassembled connectors of the three cable assemblies
ffig. 24), and the power cable receptacle from the battery
case. Avoid the contacts and threaded screw holes.

(f) The two bakelite rings which retain the glass
in the front and back of the modulator (supersonic) cell.
Apply only one coat of varnish to the side of the cell
which comes in contact with the cell holder. The application
of more than one coat will make the replacement of the
cell in the cell holder difficult. Avoid placing varnish

on the two banana-plug connectors mounted on the bakelite
ring.

NOTE: If any old varnish is present, remove with fine
sandpaper before applying a new coat of varnish.

(g) The bakelite terminal strip on the lens holder,
the two wires, and soldered terminals of the disassembled
front transmitter lens. Do not apply varnish to the chamber
contacting surface of the lens holder.
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(3) Apply two coats of varnish by brush to:
(a) The inside surfaces of the battery case.

(b) A1l wooden parts of the disassembled tripod.

g. Reassembly.
(1) Remove all masking tape.

(2) Clean all switch and terminal contacts with varnish
remover, burnishing if necessary.

(3) Reassemble the equipment. Apply varnish with a
small brush to all newly soldered connections. Test the
operation of the equipment.

h. Marking. Mark the letters MFP and the date of treatment
near the nameplate on the optical unit, tripod, battery
case, power pack case, and control unit amplifier case.

EXAMPLE: MFP ——20 Jan 45.
40. MOISTUREPROOFING AND FUNGIPROOFING AFTER REPAIRS,
If, during repair, the coating of protective varnish has

been punctured or broken, and if complete treatment is not

needed to reseal the equipment, apply a brush coat to the
affected part. Be sure the break is completely sealed.
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PART FIVE
REPAIR INSTRUCTIONS

SECTION IX
THEORY OF EQUIPMENT
%1. OPTICAL UNIT TRANSMITTER CHAMBER (fig. 2W%).

a._0Optical System. The optical system of the transmitter
consists of a lamp mounted in an adjustable socket, an ad-
justable filter, light trap, and two lenses. These lenses
together project an image of the lamp filament to infinity,

that is, an image of the filament can be seen on a distant
screen.

(1) Lamp. The lamp has a nominal rating of 2 amperes at
5 volts. The filament of the lamp is a cylindrical coil
whose axis is parallel to the axis of the lamp. The lamp
bulb is spherical in shape and the center of curvature of
the sphere coincides closely with the position of the fil-
ament. This construction causes a faint image of the fil-
ament to be formed quite close to the filament by reflection
of light from the back of the bulb. This image is incidental
however, and because of its relatively low intensity, has
no effect on the performance of the equipment.

(2) Lenses. The front lens of the optical system is
a plano-convex lens mounted with its convex face outward.
The rear lens is a cemented doublet. Together the lenses
comprise a system whose effective focal length is 5 inches,
and diameter is 4 inches. The lens system is corrected for
spherical aberration, but not for chromatic aberration.
Color effects resulting from chromatic aberration provide
a means of determining when the lamp is in proper focus.

(3) Filter. The filter provided in the optical unit
is relatively opaque to all colors other than dark-rted.
The signal transmitted through the filter is approximately
one third of the signal without it. It is a dyed gelatine-
base material having the colortransmission characteristics
designated Wratten 88A. For protection, the filter material
is cemented between two thin glass disks.
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(4) Light Trap. When the filter is in place the light/
trap keeps stray 1light from coming out around the filter.

b. Modulating Cell. The modulating cell causes the in-
tensity of the light projected by the transmitter to vary
with speech. It accomplishes this by utilizing the effect
on light of high-frequency sound waves in a liquid.

(1) Physical Characteristics. The modulating (supersonic)
cell consists of a bakelite cylinder with glass end plates.
These plates are assembled by means of screws to the cell
body with Koroseal gaskets and bakelite retaining rings.
Mounted centrally in the cell, and supported in grooves
ground in the glass plates, are two X-cut quartz crystals
4-4/2 inch long, 4 inch wide, and 4/32 inch thick, and
two bakelite spacers (fig. 25). The crystals are chemically
silvered and copper-plated over their entire length and
most of their width on both sides. Opposite faces of the
crystals are insulated from each other. The platings are
connected by wires soldered to them so that the crystals
are connected electrically in parallel. These wires are con—
nected to banana-plug terminals by means of which the cell
is connected to its power source in the optical unit.
The terminal's engage in connectors fitted into the front
lens mount and are insulated from it by lucite grommets.
The cell is filled to a level slightly above the top of
the upper quartz crystal with Xylene (dimethylbenzene).
The cell is not usually filled completely to provide for
expansion of the liquid with increase in temperature.
As long as the crystals are immersed in liquid, performance
of the cell is not impaired. If the liquid drops below
this level, the percentage loss of signal will be pro-—
portional to the percentage loss of liquid. The top of
the cell is provided with a hole for filling, fitted with

a vent screw. The capacity of the cell is approximately
7 fluid ounces.

(2) Generating High-frequency Sound Waves. The high-
frequency sound waves (supersonics) required for operation of
the cell are produced by the quartz crystals. The crystals
are piezoelectric; that is, they have the property that when
an a-c potential is applied to the faces of the crystals,
they will vibrate (expand and contract in thickness) with
very small amplitude at that frequency. The effect is
greatest, though still much too small to see, at a frequency
(fundamental) detemmined by the thickness of the crystal, oT
an odd multiple (odd harmonic) of this fundamental frequency-
The fundamental frequency of vibration of the quartz crystals
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in the cell is approximately 3.3 megacycles per second. The
crystals are operated on the third harmonic of this frequency
or at approximately 410 megacycles per second. When power is
supplied to the crystals by an oscillator at this freguency,
sound waves of that frequency, are radiatéd by them into
the liquid. (Tuning of the oscillator to the crystal fre—
quency is not critical due to loading of the crystal by
the liquid.) These waves are radiated in .« direction per-
pendicular to the faces of the crystals and are absorbed
at the end of their path by the walls of the cell. Con-
sequently there is no sound field, and no optical effect,
in those portions of the cell perpendiculdr to the bakelite
spacers. The upper and lower portions of the cell therefore,
do not contribute to the modulating action, and light will
travel through these portions without being affected.

(3) Optical Effect. With no power applied to the modu-
lating cell, but with the lamp turned on, the optical
system of the transmitter will cause an image of the tungsten
filament of the lamp to be projected. When +B power is

TL95918

Figure 26. Diffraction pattern.

applied to the oscillator in the optical unit, which in
turn will cause r-f power to be applied to the crystals,
a sound field will be set up in the modulating cell. Add-
itional images of the tungsten coil will now be projected
on either side of the original. The original image will
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with speech, the intensity of

drop in intensity and this drq wi
the intensity of the side imges. 1C;'hisl,lis bceqlel}:a?icctnlgife?:cizltizo
pattern (fig. 26) showing the central image and fj s?
order diffraction images. (The Incidental ima e d '2 d
in paragraph 4la (1) is not showg in figure zég) Inescr; 21
there may be additional side orders visible, and the ge?tr
may not be symmetrical. The Action of tpe Jmodulqtim erlnl
therefore may be described briefly qg causin somengfcfh
light to be deflected to the Tight ang to thz left (o)f ‘te
original direction. The diffrcction Pattern may al 1bs
observed by looking directly q the lamp in th tY. e
T i the fTor D 1in e transmitter
(4) Modulating the Lignt. e amount of light which
is thrown out of the centrql image is Proportional t ih
intensity of the sound fielq jp the liquid. The ir\tegs‘te
of sound in the liquid is PToportional té the am lit;di
of the voltage applied by the oscillator to the c;)stqls
Therefore, by modulating the Aamplitude of the oscilgotioné
the i i
modulated correspondingly. About 7oci>r:rrcc;1ntm;(}gih‘:ili ii
in the central image may be controlled in this monngr
To utilize this range of control most efficiently thé
unmodulated carrier applieq by the oscillator causes 30
to 35 percent of the light to be thrown out of the central
image. When the carrier is fully modulated, the intensity
of the central image may thus be made to vary between the
limits of full intensity and 0 bPercent of full intensity.
The visual indication of modulation is the appearance of
second and sometimes third order images of fluctuating
intensity in the'patﬁern. The appearance of these images
is a reliable indication that the transmitter is projecting
a strong signal in the central limage. Most of the light
however, is deflected into the first side orders, and
consequently a signal of good quality hut of not more: than hal f
the intensity of the signal in the centra)l image is obtained
in the side orders. The amplitude of the signal projected
by the transmitter consequently

varies with the azimuth
angle (fig. 27). Little or no variation of the projected
signal should be observed with variation of elevation over

the vertical spread of the beam. The vertical spread of
the beam is approximately 41° or 47.8 mils.

c. Oscillator. The oscillator is of the conventional
Hartley type, using a 6V6GT tube. It is located on the
back cover of the transmitter chamber. The 10 megacycle
per second r—-f output of the oscillator is plate-modulated
by the audio output of the transformer T4, appearigg at
terminals 4 and 2, and fed through the shielded transm1ttgr
cable to the oscillator (fig. 29). The modulating cell is
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connected to the oscillator by means of leads running from

the contact strip in the transmitter chamber, through the

light trap and rear lens mount, to the connectors which
engage the cell terminals. The cell is connected in parallel
with the tank coil L2 and the tuning capacitor C7. The load
effectively presented to the oscillator by the modulating
cell, when the oscillator is tuned to the cell frequency,
is a capacitance of 65 micromicrofarads in parallel with
a resistance of 410,000 ohms. The maximum capacitance of
the tuning capacitor is 25 micromicrofarads, so that the
greater part of the oscillating circuit capacitance is in
the modulating cell. Resistor R23 is placed in the circuit
for the suppression of parasitic gscillations. Except for

R23 & SUPERSONIG
JAN-6V6GT CELL
100 L Q
2 Ll lA c3|
00000 Tz 0.00015
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0.00025 |0.0015 LiMP
MF MF
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30M
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0.00IMF 7 O0IME

TL 95922

?u od O—_

NOTE
:%13 NEW SYMBOL FOR FIXED GAPACITOR

#4\3 NEW SYMBOL FOR VARIABLE GAPAGITOR
M=1,000 O

Figure 29. Oscillator, transmitter lamp and
modulating cell, schematic diagram.

capacitors C9, the A circuit of the oscillator and lamps
is isolated from the optical unit to minimize electrical
coupling between this circuit and the receiver circuit.
Any coupling between these two results in increase of
vibrator noise in the receiver output. Capacitors C9 are
required to suppress the r—f radiation which results from

isolating this A circuit. 49
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42 OPTICAL UNIT RECEIVER CHAMBER (fig. 28).

a. Optical System. The receiver optical system consists
of two lenses having an effective focal length of 9 inches
and diameter of 4-1/2 inches, an aperture plate or diaphragm,
and a phototube. The effect of the two lenses is to focus
an image of a distant scene in the plane of the receiver
aperture plate. However, only light from that part of the

. image which falls on the aperture itself, (a hole 0.060
inches in diameter) illuminates the phototube. Therefore

JAN-6SJ7 JAN-9I8
8
c8
> 0.00005 ‘
c2 of == 3 MF
)0.0IMF p 2 g
4
5
7ae
RII @
0.25MEG o=
R 22 s
950 .0\

R4
5MEG

TL 95923

NOTE:
=L s new
= SYMBOL FOR FIXED GAPAGITOR

A1S NEW SymBoL FoR VARIABLE CAPAGITOR
M=1,000 0

Figure 30. Phototube agng ﬁre—-amplifier, schematic diagram

the angle frgm which the phototube can receive light is
greatly rgstrlcted. The response of the receiver to a signal
from a fixed point will vary as the receiver 1s rotated.
The angle within which the Teceiver- respongse falls to one
half of its maximum is 5.5 mils or about O..35V. This limi-
tation of the angular field of the Treceiver is necessary
to reduce the illumination of the phototube by background

light during daylight operation.

| b. Phototube and Pre-amplifier. The phototube JAN-918
| iz a gas-filled photo-emissive type tube which is particularly
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sensitive to red light. When the phototube is illuminated,
electrons are emitted from the cylindrical-shaped cathode
and are collected by the anode, to which a positive polarizing
voltage is applied through phototube load grid-leak resistol
R4. The gas in the tube serves to increase the phototube
current. This current flowing through the load resistorl
causes a voltage to appear across the load resistor which 1%
proportional to the illumination on the phototube catho@e-
This voltage is coupled to the grid of the pre—amplifler
tube 68J7 through capacitor C8 and grid-leak resistor R4.
Capacitor C8&, in conjunction with resistor R4, provides
a coupling circuit of short time constant to minimize the
effect on the receiver signal of changes in background
illunination. The output of the pre-amplifier appears Across
the resistor R4, which is wire-wound to reduce noise,
and is fed through the shielded receiver cable to the FAREED
receiver qmplifier stage in the control unit. The PTe—
amplifier tube is shock-mounted to reduce microphonics.

43. CONTROL UNIT (fig. 31).

a. Receiver Amplifier. The output of the Pre—ompllfler
in the optical unit is fed to the first amplifier stage
through r-f choke L3 and resistor Ri. Choke L3 is placed
in the circuit to suppress coupling which exists bereen
the receiver and transmitter under certain conditions.
Potentiometer R4 is used as the receiver volume control.
The output of this stage is coupled to the power output
stage which uses a JAN-6JS tube. The output of this stage

1s in turn coupled to the line by transformer and hybrid
Colls =)

b. Transmitter Amplifier. An incoming signal from the
line is matched to the first transmitter amplifier stgge,
which uses a JAN-63J7 tube, by transformer Ti. Cap9C1t°r
Cli, incombination with resistors R5 and R6, and potentiometer
R7, which is the transmitter gain control, limits Fhe
low-frequency response of the transmitter amplifier, Wthh
hdas a drop of three decibels at 300 cps from the gain at
mid-band. The output of this stage is resistor—capacitor
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schematic diagram.
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% &

coupled to the modulator stage which uses a JAN-6K6GT
tube. The output of this stage is in turn coupled to the
oscillator in the optical unit through transformer T4.

c. Monitoring Arrangements. Switch S2 permits the neon
lamp N to be excited by the audio output of the transmitter
or receiver amplifiers through the appropriate coupling
network to provide an indication of the magnitude of these
outputs. For the transmitter, the coupling network consists
of a blocking capacitor C4, which prevents shorting of the
high-voltage direct current to ground through the rest of
the network, but passes the audio voltages. Resistors Ri4
and Rié6 act as a voltage divider and the values are so
chosen that the neon lamp will flash when the modulator
stage is delivering maximum undistorted output. The receiver
monitoring network consists of transformer T3 which is a
step-up transformer with a tapped secondary. The tap has
been selected so that the neon lamp will flash on the speech
peaks when the receiver output level is at least adequate
for listening by a single telephone connected to the 2W out-—
put terminals. This is only a rough indication however,
and normally the receiver output level will be set to
accomodate the individual listener, or will be determined
by singing of the circuit.

d. Power Supply. The power supply in the control unit
supplies 480 volts at 50 milliamperes with transmitter and
Teceiver both on, and 140 volts at 4 milliamperes on standby
operation. The vibrapack consists essentially of a vibrator
transformer and cold-cathode rectifier tube JAN-OZ4. The
power pack is designed to provide an ungrounded —B connection
if desired, but in this equipment the -B lead is connected
to the chassis ground. Variable output voltage available
from the pack is adjusted by means of the two-pole four-—
position switch 85 which is connected to taps on the second-
ary of the power transformer TS5, and to the plates of
the rectifier tube JAN-OZ4. Capacitor Ci5, and resistors
Ri4 and R26 limit contact arcing on the vibrator; the other
chokes and capacitors in the pack and filter unit are used
for filtering purposes.

e. Input and Output Arrangements (fig. 33). To provide
alternate two-wire 500-ohm, four-wire 300-ohm, and 4,200-chm
operation, transformers T4 and T2 are connected through
selector switch 84 (fig. 34). Switch 84 is a three-position,
four-pole switch, of which only three poles are used.

(1) In the four-wire position, receiver and transmitter

amplifiers are completely separated from each other, the
change from the 30CO-ohm to 4,200-ohm position being accom-
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plished by switch S4 by changing to different taps on
the transformer primaries.

(2) For two-wire operation a hybrid connection is used.
The hybrid windings are incorporated in transformers Ti
and T2. This arrangement is designed to keep power from
the receiver from feeding into the transmitter and causing
singing in the circuit. The balance net required for the
hybrid line balance is shown in figure 33. Because the
balance net is seldom a perfect match to the line impedance,
singing in the circuit will always occur at some setting
of the volume controls. The amount of two-wire line usable
with the equipment on wire-link operation depends on how
accurately the impedance of, this balance net matches the
impedance of the line. The impedance of the net represents
a compromise between the impedances of wet and dry Wire
W-440-B. When the telephone is connected at the optiphone
station in parallel with the line, for monitoring purposes,
some impairment of the balance must result. The loading
effect of the monitoring telephone on the hybrid balance
is reduced when the telephone is connected in the alternate
monitoring posftion across the outer pair of line terminals
where it is across one of the hybrid windings. On two-wire
operation, sufficient coupling exists between transmitter
and receiver, when both volume controls are set near
maximum on the scales, to cause the circuit of one equipment
by itself to oscillate at a low frequency. This may be
heard in the telephone receiver, and causes a steady lighting
of the neon lamp in the T or R positions of the indicator
switch. The gain settings at which this will occur are
much higher however than those permitted by singing in
the light beam circuit.

(3) Capacitor C49 is provided to permit monitor and
subscriber to ring each other when they are both connected
to the optiphone 2W terminals. This capacitor blocks 20
cycles per second ringing current out of the hybrid windings,
but passes voice frequencies. Neither the alternate monitoring
position not the four-wire connections are provided with
such capacitors. If the precqutions against ringing under
these circumstances are not heeded, damage to the hybrid
coils may result.

44, TRANSMITTER AND RECE|VER FREQUENCY CHARACTERISTICS.

The frequency response of the tramsmitter, including
the light beam modulation, is flat from 500 cps to 4,000
cps. The receiver frequency response including the effect
of the phototube drops 6 db at 500 cps and 4,000 cps from
that at mid-band. Both these sets of data were taken of the
two-wire terminals with capacitor C19 shoptad.
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45. DIFFERENCE BETWEEN DAY AND NIGHT OPERATION.

The range of this equipment is less during the day than
at night. This reduction in range is due to the effect of
background light illuminating the phototube. Although the
amount of background 1light which can illuminate the photo-
tube is made as small as practicable by restricting the
field of view of the receiver, an appreciable amount of
steady light still falls on the phototube. This steady light
causes a d-c current to flow through the tube and results
in noise, which, when amplified by the receiver, is heard
as a rushing sound in the telephone. This noise is identical
in quality to that heard in the telephone when no light is
pemmitted to illuminate the phototube. The magnitude of
the ratio of day to night noise depends on the amount of
steady light illuminating the phototube. Under ordinary
daytime conditions, with the receiver oriented at sky or
foliage, the ratio of the day to night noise is 6 to 42
decibels. Thus the signal-noise ratio will be worse during
the day than at night and the range of the equipment will
be reduced. The day noise, however, provides a convenient
means of quickly checking the performance of the phototube
and electrical circuit.

SECTION X
TROUBLE SHOOTING
46, TROUBLE-SHOOTING AlIDS.

No matter how well equipment is designed and manufactured,
faglts occur in service. When such faults occur, the re-
Palman must locate and correct them as rapidly as possible.
This section contains general infommation to aid personnel
éndaged in the important duty of trouble shooting.

fie T'°Ub‘e-shooting pata. Take advantage of the material
supplied in this manual to help in the rapid location of

faults. Consult the following trouble-shooting data when
necessary:

(1) Complete and partial schematic diagrams (figs. 29,
30, 34, 32 and 45) .

(2) Simplified schematic diagram (fig. 33).

(3) Voltage and resistance charts for socket connections
(table IT).

(4) Illustrations of components. All views which aid
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in locating and identifying parts, particularly figures 34,
35, 36 and 37.

(5) Pin and terminal connections. Pin connections on
sockets, plugs, receptacles, and temminal connections on
transformers are numbered on the various diagrams. Where
numbers appeer on the items themselves, these numbers agree
with those on the diagrams. Seen from the bottom, pin con-
nections are numbered in a clockwise direction around the
tube sockets. On octal sockets the first pin clockwise fram
the keyway is the No. 4 pin. On the phototube base, with
the thick pins toward oneself, the thick pin on the left
iisEThielN o Spiin:

b. Access to Components for Trouble Shooting. For access
~to the components in the rear of the receiver or transmitter
chambers, depress the locking pin and rotate the back cover
counterclockwise until it can be removed easily (fig. 5).
Do not remove the receiver back cover in daylight while the
receiver +B switch is on, as the phototube may be damaged.
Remove or cover the phototube if the receiver is to be
energized while the receiver back cover is removed. For
access to the under side of the amplifiers, remove the three
retaining screws, (fig. 8), disconnect the plug connecting
the amplifier and power supply section of the control unit,
(fig. 40) and remove the chassis. To energize the amplifier
when removed, unlatch the amplifier and power supply cases
and separate them. Lay the chassis on its back: (side op—
posite the chassis panel) on top of the power supply case.
Draw the connecting plug through the top of the power Sup-—
ply case and connect it to the receptacle on the under side
of the chassis.

47. TROUBLE-SHOOTING STEPS.

s 2 Generél. The first step in servicing defective equipment
is to sectionalize the fault. Sectionalization means tracing
the fault to the component or circuit responsible for the
abnormal operation. The second step is to localize the
fault. Locali?ation means tracing the fault to the defective
part responsible for the abnomal condition. Some faults,
such as burned-out resistors, r—f arcing, and shorted trans-
formefs can be located by sight, smell, and hearing. The
majority of faults however, must be located by checking
voltage and resistance.

b. Sectionalization. careful observation of performance,
particularly of the indications given in table I, while
turning on the equipment, sectionalizes the fault to the
transmitter, lamp, oscillator and cell, monitoring circuit,
transmitter amplifier, receiver, or the power supply.
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. Localization. Paragraph 48 describes the method of lo-
calizing faults to the individual components. These para-
graphs are accompanied by trouble-shooting charts which list
abnomal symptoms and their probable causes. The charts also
give the procedures for determining which of the probable
locations of the faults is the exact one.

d. Voltage and Current Measurements. Vol tage measurements
are an almost indispensable aid to the repaiman, because
most troubles either result from abnormal voltages or produce
abnommal Voltages. Voltage measurements are taken easily be—
cause they are always made between two points in a circuit
and, except for the oscillator and phototube, the circuit
need not be interrupted or excessively loaded.

(1) The voltages listed on the voltage charts are
Measured between the indicated points and ground.

(2) Always begin by setting the voltmeter on the highest
fnge s0 that the voltmeter will not be damaged. Then, 1f it

18 necessary to obtqin increaséd accuracy, set the voltmeter
to a lower range.

(3) In Checking cathode voltage, remember that a reading
€an be obtaineq when the cathode resistor is actually open.
Thus the cathode voltage may be approximately normal only as
t}?ng ds the voltmeter is between cathode and ground. Before

€ cathode Voltage is measured, make a resistance check with

Q cold circujt to detemine whether the cathode resistor is
nommal,

g _(4) No voltage data is provided for the pins of the
SClllator tube itself, because to obtain such data, the
Oscillator stage must be disconnected from its load (the
fodulating cell). Without its nommal load, the operating con-
ETlans of the tibeiuin) bamods fied, and the voltage readings
Will be without particular significance. Resistance checks-on
g cold circujt must be relied upon primarily for the oscil-
ator, though +p supply voltage and current measurements may
a180 be helpfyl, Tne +B current drain of the oscillator stage
MAY be measured fram the under side of the amplifier chassis
after the 1ine amplifier and modulator tubes have been re—
~Poved from their sockets, by shorting the poles of.the +B
transmitter switch with a milliammeter, with the switch in
the OFF position, This current value should be approximately
25 milliamperes., ;

e. Voltmeter Loading. It is essential that the voltmeter
Tesistance be at least 10 times as large as the resistance of
the circuit across which the voltage is measured, if accurate
Teadings are to be obtained. If the voltmeter resistance is
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comparable to the circuit resistance, the voltmeter will in-
dicate a voltage which may be substantially lower than the
vol tage actually present when the voltmeter is removed from
the circuit. Many of the circuits in this equipment are of
high resistance, particularly those of the receiver and line
amplifier. Consequently the effect of voltmeter loading will
be frequently observed, though-:in all but one case, namely in
measurements at the phototube anode, the effect may be made
negligible by using the proper voltmeter on the proper range.
The phototube anode circuit has a resistance to ground of 5
megohms, so that a voltmeter of SO megohms resistance would
be required if the voltmeter loading is to be negligible for
this measurement. A voltmeter having this resistance and suf-
ficient sensitivity will rarely be available. When trouble
shooting on the phototube circuit, a voltage check may be
made at that-end of the phototube load resistor where re-
sistance to ground is low (end connected to No. 4 pin). This
voltage should be between 65 and 70 volts. The load resistor
itseIf may be checked by a resistance measurement.

(1) The resistance of the voltmeter on any range can al-
ways be calculated by the following simple rule: resistance
of .the voltmeter equals the ohms per-volt multiplied by the
full-scale range in volts. For example: The resistance O
a 20,000 ohms-per-volt meter on the 300-volt range is
6,000,000 ohms (R = 20,000 ohms per volt times 300 volts =
6,000,000 ohms).

: (g) To minimize the voltmeter loading in high-resistance
circuits, use the highest voltmeter range. Although only d
small deflection will be obtained (possibly only 5 divisions
on a 100-division scale), the accuracy of the voltage
measurement will be increased. The decreased loading of the
voltmeter will more than compensate for the inaccuracy which
results from reading only a small deflection on the scale of
the voltmeter.

(3) When .a voltmeter is loading a circuit, the e fect can
alwuys be noted by comparing the voltage reading on two Suc—
cessive ranges. If the woltage readings on two ranges do not
agree closely, the voltmeter loading is excessive. The
reading (not deflection) on the higher range will be greaterl
tban ﬁhat on the lower range. If the voltmeter is loading the
circuit heavily, the deflection of the pointer will remain
nearly the same when the voltmeter is shifted from one range
to another.

(4).The ohms-per-7olt sensitivity of the voltmeter used
to ob?aln the readings on the voltage and resistance charts
in this manual is 20,C00 ohms per volt. Use a meter having
the same ohms-per-volt sensitivity; otherwise it will be
necessary to consider the effect of loading.
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TABLE |1

VOLTAGE AND RESISTANCE

e Control unit (receiver)

Tube Pin Voltage Resistance
2 (volts) (ohms)
JAN-687J7 1 (e} (e}

2 O (@)
L) 1.4 4582
4 (@) 1.2Meg
5 1.4 1.2M
6 28 35
7 5.4 2
8 50 300M
JAN-6J5 1 (0) (0)
2 O ()
&5 Al1e5 20M*
4 NC
5 o) iMeg
6 NC
7 5.4 2
e 8 17 950
- R N Control unit (transmitter)
JAN-6837 1 o) (o}
2 (@) O
3 LS 1.2M
4 O 1410M
5 1.5 45521
6 28 - 34M
7 5.4 &5
JAN-6K6GT 1 o) o
2 o) O
3 172 350*
4 180 O
g @) 2 50M
6 NC
7 5.4 @5
L 8 10 500
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TABLE 11 (contd).
VOLTAGE AND RESISTANCE

Control unit (power supply)
Tube Pin Voltage |Resistance
(volts) (ohms)
JAN-OZ 4 ) O (Needle 90
wobbles )
S O " 90
8 185 100%*
Control unit (panel transmitter receptacle)
i 7S
2 (@]
3 5.4
4 O
Pre-amplifier (phototube removed from socket)
JAN-6SJ7 1 o o)
2 O O
3 1.3 950
4 O 5 Meg
5 1.3 950
6 26 25M
7 5.4 2
8 50 300M
Phototube
JAN-94 8 2 5 Meg
4 O
Oscillator
JAN-6V6GCT 1 O
2 (@)
5 340%
4 340%*
5 30M
6 NC
7 o5
8 O
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NOTES :

(1) A1l voltage measurements are made with a terminal
voltage of 6-volts on the battery under full load.

(2) A1l voltage measurements are made with the whole
equipment connected, all switches in the ON position, switch

55 in the No. 4 position and both volume controls set at
minimum.

(3) All resistance measurements are made to ground with

all switches OFF, switch S5 in the No. 4 position, and both
Volume‘controls set at maximum.

_(4) All Tesistance measurements are made with the
equipment normally connected, except for those marked with

an asterisk (*). Those so marked are measured with +B shorted
to the chassis.

8. SECTIONALIZATION AND LOCALIZATION.

a. Sectionalization.

’ (1) A high degree of sectionalization can be accomplished
in this equipment by reference to the indications and Tecom-
mended corrections in table I, with an understanding of the
circuit interrelatjonships. Thus, if neither receiver nor
transmitter is functioning, but the lamp lights, the trouble
may be presumed to be in the high-voltage power supply. The
last Tecommended correction in table I in every case section-
alizes the trouble to the component involved in the cor-
Tection or to the circuit of which it is a part, if all the
Preceding indications have been normal. Thus, in step 42, if
flickering of the diffraction images is not obtained after
the Tube jAN-6KAGT is replaced, and all the preceding indi-
Cations have been normal, it should be inferred that.the
trouble is in the trdnsmitter amplifier between the input
and the modulator stage. Similarly in step 12, it replacement
of the neon lamp does not give the correct indication, and

all the other indications are normal, the trouble must be in
the monitoring circuit.

(2) Two further points may be brought out here, which are
mentioned in paragraphs #3e(2) and %lc. On two-wire operation
@ single equipment will oscillate at a low frequency'with
both transmitter and receiver gains near maximum. This is
normal, and not an indication of trouble unless this oscil-
lation occurs at gain settings required for operation. If
oscillation does set in at low-gain settings, check tesistor
R23, cable shielding, and the metal partition in the control
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unit chassis between transmitter and receiver stages. The
other point is vibrator hum in the receiver. This will be
audible when the phototube is not illuminated, but should be
low compared to the rushing sound. If the hum should be high
enough to impair reception, trouble is indicated. Check the
electrical filtering circuits, and the isolation of the
transmitter A circuit from the optical unit.

"JAN-6V6 GT/G &

CONTACT TERMI
(SPRING TYPE)

. EEE

Figure 36. Transmitter chamber cover.

b. Localizatfon.

(1) The localization procedures to be followed on the
electrical parts of this equipment are, in general, common
to those used on conventional high-gain audio amplifiers and
on oscillators, and are outlined in the following chart.
Localization of mechanical alignment troubles can be ac-
complished from the indications in step 45 of table I.
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(2) Trouble in the phototube itself can be satisfactorily
localized in it by replacement, using the indication in step

| JAN-918
VT-246

Figure 37. Receiver chamber cover.

13 of table I (the difference between day and night noise)
but preferably after the procedures in the localization chart
for the pre-amplifier stage and power supply have been

exhausted.

(3) When localizing electrical trouble in the tramsmitter

chamber, bear in mind that on d-c measurement the modulator
cell is open-circuited both between its terminals and to
ground. For trouble-shooting purposes from an electrical
point of view the modulator cell may be considered simply as
a fixed capacitor of 65 micromicrofarads. Thus a continuity
check through a cell can be made with a bridge capable of
making measurements in the micromicrofarad ranges. Replace-
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ment of the cell is the final localization procedure if the
indication of step 9, table I, is not obtained after local-
ization procedures for the oscillator and power supply have
been exhausted.

(4) All voltage and resistance measurements in the local-
ization chart given below are to be made under the same con-
ditions as those under which the data in table II were made.
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SECTION XI
REPAIR

NOTE: Failure or unsatisfactory performance of equip-
ment used by Army Ground Forces and Army Service
Forces will be reported on W.D.,A.G.O. Form No. 468
(Unsatisfactory Equipment Report). For particulars see
paragraph 52. If Form No. 468 is not available, see
TM 38-250. Failure or unsatisfactory performance of
equipment used by Army Air Forces will be reported on
Army Air Forces Form No. 54 (unsatisfactory report).

49. REPLACEMENT OF PARTS.

a. Lamp. If the lamp becomes blackened or burned out it can
be replaced in the following manner:

(1) Remove the cover from the rear of the transmitter unit.

(2) Remove the lamp from its socket by pressing down and
turning it in a counterclockwise direction.

CAUTION: When removing the lamp be careful not to
damage the cross-hair illuminator.

(3) Clean the replacement lamp with lens tissue or clean,
dry, lintless.cloth.

(4) Place the new lamp over the socket so that the small
notch cut at one point in the mountlng flange is between the
two forward bosses.

(5) Press down on the lamp and turn it in a clockwise di-
Tection until it is seated firmly in the socket.

CAUTICN: When placing the lamp in the socket be care-
ful not to get finger prints on that portion of the
lamp which is toward the front of the optical unit.

b. Modulator Cell Liquid.
(1) Remove the plug from the top of the transmitter barrel.

(2) Remove the vent plug from ‘.ie top of the modulating
cell.

NOIE: This vent plug has been put in with Duco cement
and may be difficult to remove. Use a screwdriver of

proper size.
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(3) Remove any dried pieces of cement from or near the
filling hole.

(4) Fill thecellwith liquid, usingan eyedropper, until the
level of the liquid is 4/8 inch above the top of the crystals.

NOTE: Grades of liquid usable in the cell are known as
Xylene cp (chemically pure) or Xylene Reéagent. Refer
to paragraph 50if the quality of the Xylene is in doubt.

(5) Rub a small amount of Duco cemernt on the threads and
tapered end of the vent screw.

CAUTION: When placing cement on the vent screw, use only
a small amount. An excessive amount of cement may leak
down into the liquid or close off the filling hole.

(6) Replace the vent screw, seating it firmly in place.

(7) Replace the plug in the transmitter chamber.

c. Modulator Cell. If the modulator cell develops a rapid
leak or becomes damaged in any way replace it as follows:

(1) Loosen the three setscrews which secure the cell
holder to the transmitter chamber.

(2) Pull the cell holder straight out of the chamber.

CAUTICN: Donot rotate the cell when removing it until
the banana-plug connectors are disengaged.

(3) Press the cell out of its holder by exerting pressure
on the bakelite retaining rings.

(4) Put the replacement modulator cell in the holder so
that the banana-plug connectors are over the center of the
notches in the rim of the holder. Do not rotate the cell in
its holder by pressing against the banana plugs.

(5) Press the cell firmly into place im the holder.

(6) Moistureproof and fungiproof the cell in accordance
with the instructions given in section VIII.

(7) Push the cell holder into the transmitter chamber
while observing that the banana-plug connectors are lined
up with the jacks.

(8) Tighten the three setscrews which keep the holder
in place.
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50. EMERGENCY REPAIRS.

a. Monitoring Circuite If replacement parts are not
available for the components of the monitoring circuit, the
equipment may be operated without the monitorihg circuit
indications. The transmitter volume control may be set by
experience (it will usually be near 5 on the scale), or by
reference to the flickering of the side images in the dif-
fraction pattern. The only component of this circuit for
which replacement may be difficult is the indicator switch.
A double-pole, single-throw switch may be used in an e-
mergency to obtain the transmitter indication on the neon
lamp, as this is the more important of the two indications

provided by the switch.

b. Oscillator Tube. The modulator tube has the same pin
connections as the oscillator tube, and can be substituted
for it in the circuit. When making this replacement, the
tuning adjustment for the oscillator should be checked

(refer to paragraph 55).

¢. Replacement Liquid. If there is any doubt about the
condition of the Xylene available for replacement in the
modulator cell, check first to see thad it is clear. Pour
some into a glass container which has been thoroughly
cleaned and tinsed with Xylene, and measure the resistance
between two clean test probes whose metal ends only are
immersed in the liquid. The ends of the probes should be
geparated about 4/32 inch, and the resistance should be
measured with a megger at a voltage of 500 volts. If the
indication is not less than 250 megohms, the liquid will

probably be safe to use.

d. Input and Output Transformers. If transformers Ti and
T2, or transformers similarly provided with hybrid windings
are not available for replacement, four-wire operation
may be improvised using a commonly avaikable mi crophone OT
line input transformer, and low-power plate to line or
audio transformer. These improvisations alone will permit
local operatjion of the station using one Telephone EE-8(*)
for talking, and a headset for receiving, or using two
telephones. Suggested transformers for the input circuit
are Transformer, input, (Signal Corps stock No. 279631.406),
Transformer, input (Signal Corps stock No. 229634.416),
or equivalent. For the output circuit, Transformer, audio
output, (Signal Corps stock No. 279632.30), Transformer,
output, (Signal Corps stock No. 279632.91), or equivalent,
are suggested. If local operation of the station with one
handset, or microphone and haadphones is desired, and the
microphone requires a d-c power supply, this may be impIo-—
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vised from the six-volt circuit in the control unit, using
a series resistor to limit the microphone current to the
proper value.

e. Resistor RIl. Resistor Ri4, which is O.25 megohm,
i~watt, wire-wound, is probably the only component among
the resistors and capacitors which may not be easily availa-
ble for replacement. Neither the resistance nor the wattage
rating of this component is critcial. The gain is suf-
ficient with lower resistance if, with the volume control
at maximum, the rushing sound is clearly audible in the
receiver. A carbon resistor should be used as a substitute
only if no wire-wound types of suitable rating are available.

f. Transformer T4, If a transformer T4 is not available
for replacement, any audio transformer may be used which
matches 8,000 ohms to 7,200 ohms, with about 25 milliamperes
d-c flowing in the primary and secondary.

5l RUSTPROOFING AND REPAINTING.

a, General. When the outer finish of any of the components
OT carrying cases of Optiphone AN/TVC-41 (XO-1) becomes
rusted, marred, or otherwise damaged, the component must be
refinished.

b. Treatment. Both wood and metal cases are refinished
as follows:

(1) Clean the surface of the unit to be refinished with
sandpaper (#00 or #000). All the finish need not be re—
moved except where the surface film is broken.

CAUTION: The use of steel wool, although pemitting
rapid removal of rust, is not recommended. Minute
particles of steel wool frequently enter the e~
quipment and cause harmful internal shorting or
grounding of the circuits.

(2) Spray two coats of enamel, olive-drab, low-gloss,
air-drying (stock No. 6G428), or equal, on the case. Air—
dry between applications.

52. UNSATISFACTORY EQUIPMENT REPORT.

8, When trouble in equipment used by Ammy Ground Forces
or Armmy Service Forces occurs more often than repair person--

nel feel is normal, War Department Unsatisfactory Equipment

Report, 'I.D., A.G.O. Form No. 468 should be filled out and
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forwarded through channels to the Office of the Chief Signal
Officer, Washington 25, D.C.

b. When trouble in equipment used by Army Air Forces
occurs more often than repair personnel feel is normal,
Ammy Air Forces Form No. 54 should be filled out and forward—

ed through channels.

€. If either form is not available, Form No. 468 (fig. 39)
may be reproduced, filled out, and forwarded to channels.
When Ammy Air Forces Form No. 54 is required but unavaila-
ble, reproduce Form No. 468 and forward it through channels
in accordance with directions on Form No. 468.




Figure 39. W.D., A.G.0. Form No. 468 with sample entries.

98

WAR DEPARTMENT
EQUIPMENT REPORT

UNSATISFACTORY

TTochnjeql service]

MATERIEL I

DATE

20(Jomr 45"

TStation)

APO

TStation) ¢

MAJOR ITEM

NGMENCLATURE

Ivvm.

AN/TVC-)

rRB

BERIAL NO.

TV

LENGTH OF SERVICE

“BATE G TNTYIA TROUBLE TOTAL PERIOD OF OPERATION BEFORE FAILURE (FILL IN WHERE ARPLICABLE)
TTART TONTIE BAVE TOURS MILES, ROUNDS
TOTAL WONTHS — DAYS B 5
— —
TIME 2‘
INSTALLED
DESCRIPTION OF TROUBLE AND PR E

I v RICAL, WORRKMANGF MATERTAL DES]

UNUSUAL SERVICE CONDITIONS

GIVE BRICF DESCRIPTION

TRAINING OR SKILL OF USING PERSONNEL (ciEck one)

POOR TAIR

GOOD

DESCRIPTION OF ANY REMEGIAL ACYION TARKER

ed with spow

1ST IND,

m second 605.%).&,_ /LﬁzPQMUL

ORIGINATING OFFICER

GFFICE ATATION OATT

"R Qe

TTachmeal sarvice]

TO CHI \ :
o

TR

25.D.01 CR.ALLEN

TATIRC ARG TITCE

STATION TANK

ORGANTZA T

924 D S

oCo

INSTRUCTIONS

It is imperative that the Chisl of Technical §
at the solioet practical moment of any consiruc
defect in gned lo, hc.muu
GARllor b o submiting the nqmud da

2. This form will be used for reporting

arvice co c"n.d be advised
or operationol
uch npnn- and to provide

5. 1t will not bo procticable or desrable in all cases to fill all blank -pq".
of the raport, However, the report should be as complete as postibla \n order

o etpedifs necessary corrective action,

provided for in the blank
Ketchenior ethier dla

defects in matériel with a view to impr nnd correcting -qu Uelect, and for
use in recommanding modifications of maidriel

lated materfal defacts or
al damage
Illllmlnl. It does not
cor
4. Reports of mallunctions and aceidents fnvolv
tp be sibmitied "au directed in the manner 'éf.ﬁmihmn'"':‘\'ﬁ"g'&f 10 (Shange
o,
W.D., A. Q. 0. Form No. 468
I Docember 1043

6. When cases arise where it i
service in order o aw y to

Additional pa

inent information not

ould be submitted as inclosures to the form.
ative material are highly desirable.

necweds)
porsonn

1o communicate with a chief of
more expeditious means of com.

inieatian are. datharited. Thla focm should'Be used!lo oontrm. repats mags

by mora expeditious means
7

This form will be mada out by using or service arganizations and forwarded

o duplicate through command channels to the chief of technical service. The

cliza o he'o ol technical service receiving the report will forward an informa-
tion copy 16 the Commanding Genoral, Army G

whichever u Spplicable; and fo the Commonding Gensral, Aviy Setvics Foraee,

10377861

Forces or Army Air Forces,

or using this form will be determined by the uring or service troops.

s B, GOVEANMENT PRIKTING OPPICK

TL95917




SECTION XII
ALIGNMENT AND ADJUSTMENT

53. MECHANICAL ADJUSTMENTS.

Mechanical adjustments provided on the optiphone are
those on the optical unit for gear backlash (fig. 40), and
on the spherical bubble level. One adjustment for backlash
is provided for the azimuth worm and gear, and two ad-
justments are provided for the elevation womm and gear. To
avoid backlash, the gears must engage closely and yet not
close enough to bind, as smooth and even operation of the
instrument through its vertical and horizontal movement
is essential.

a. Azimuth Adjustment. Adjustment of the azimuth worm
and gear is made by loosening the hexagon locking nut
(fig. 40), and tightening or loosening the slotted screw

il

-] LOCKNUT
ADJUSTING ADJUSTING
SCREWS FOR SCREW FOR
ELEVATION AZIMUTH
WORM GEAR WORM GEAR

FOR TRIPOD
MOUNTING SCREW

THREADED HOLE l

Il“l |M

T

|
Figure 4o. Location of gear backlash adjustments.
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inside the nut. When the desired adjustment has been obtained,
tighten the locking nut. The backlash in the azimuth worm
and gear should not exceed two mils.

be Elevation Adjustment.

(1) Remove the elevation worm and gear housing. The two
adjustment screws (fig. 40) rest against the bracket in
which the worm is mounted. This bracket is secured to the
optical unit by four screws, two of which are to be loosened
from inside the housing; and two of which are to be loosened

- from the yoke under the chambers of the optical unit.

(2) Loosen the four bracket mounting screws.

(3) Tighten or loosen the two adjusting screws as
required.

(4) Tighten the bracket mounting screws. Turn the ela-
vation knob and check the backlash. If the performance is
not satisfactory, repeat the above procedure.

(5) Replace the gear housing.

¢. Level Adjustment. The level is mounted on the hori-
zontal portion of the yoke by three screws (fig. 4). Ad-
justment of the level with respect to the optical unit is
made by means of these screws. The level is properly ad-
Justed when it is possible to rotate the optical unit through
360° without causing the bubble to move outside the larger
adjustment ring (fig. 4-A),

54. OPTICAL ADJUSTMENTS,

a. General. Each of the lenses in the transmitter ‘and
receiver chambers has only one correct position. If it is '
necessary to disturb the positioning of the lenses for any
reason, they can be readily restored to their proper po-
sitions in the chambers by means of small indentations in
the lens holders, and the pointed setscrews which retain
each holder in the chambers. This method of positioning
also applies to the location of the light trap and the
mounting for the receiver focal plane aperture. Adjustments
are provided, however, on the transmitter lamp socket,
telescope, peepsights, and receiver aperture plate. One
adjustment on the transmitter lamp socket is for focusing,
and the other is for the proper aligmment of the transmitter
optical system relative to the modulator (supersonic) cell.
Thes? positions should be changed only in case the position
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of the lamp socket or cell is changed or disoriented. The
adjustments on the telescope peepsights, and receiver aper—
ture plate are provided to assure that the optical axes of
the transmitter, receiver, telescope, and peepsights may
be made parallel if they are knocked out of alignment.

LAMP SOCKET

)
SET SCREWS FOR
LATERAL LAMP
ADJUSTMENT

FOCUSING
SCREW (PUSH) FOCUSING
SCREW (PULL)

TL959IS

Figure 41. Lamp socket adjustments.

b. Lamp Focus.

(1) The transmitter lamp is of the standard prefocused
base type, and mounts in a socket provided with three
s tandard mounting bosses which engage in the holes of the
lamp mounting flange. The lamp socket can be moved in a
direction parallel to the axis of the transmitter.chamber
by means of a push-pull screw arrangement (fig. 44). One

.screw must be loosened before the other can be taken up as

they work against each other.

(2) The focusing adjustment is made in the following
manner:

(a) Remove the rear cover of the transmitter chamber.
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(b) Connect leads from a 4~ to 6-volt power source
to the transmitter lamp circuit connections on the terminal
strip in the rear of the transmitter chamber (fig. 38)

(¢} Aim the transmi{ter at a wall or screen not less
than 70 feet from the unit.

(d) Observe the image of the lamp filament appearing
on the wall or screen.

NOTE: To check the image during daytime, this oper—
ation will usually require an indoors location.

(e) The image will be white with colored areas ar-
ranged symmetrically on both sides of the image. The lamp
is correctly focused when the turns of the lamp filament
coil are seen fairly distinctly, and the color on both sides
of the filament coil is green with a faint trace of yellow.
If the color adjacent to the coil is orange or red, the
lamp should be moved backward in the transmitter chamber;
if the color is blue or violet, the lamp should be moved
forward in the chamber.

c. Lateral Lamp Adjustment. If the lamp is not properly
centered in the transmitter chamber, a symmetrical (@il vi
fraction pattern (fig. 26) will not be obtained. If the lamp
is displaced to the right or left from its proper position,
more light will be thrown to the right or left, respectively,
of the image. To provide proper centering, the lamp can be
pivoted about a screw at the front of the lamp socket
(fig. 44) when the lateral lamp adjustment screws are re—
leased from their locking position. This- adjustment is a
cut-and-try procedure, as the transmitter chamber cover must
be replaced after each adjustment, the modulator cell ener—
gized, and the light pattern observed. When the diffraction
pattern is symmetrical, tighten the lateral adjustment set-
screws against the body of the lamp socket. Again check the
light pattern to make sure that the tightening of the set-
screws has not shifted the position of the lamp socket.
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d. Telescope Alignment. Alignment of the telescope 18 made
with reference to.the light beam projected by the trans-—

/ CROSS-HAIR INTERSECTION

CENTER THIS CIRCLE
! IN LIGHT PATTERN

;N (

NP

Figure 42. Target card for alignment.

n
Blw

mitter. No change should be made in the lateral adjustment
of the transmitter lamp socket after the telescope has been
aligned with the light beam. The correct procedure foF
aligning the telescope with the light beam is as follows:

(1) Prepare a target card dimensioned exactly as shown
in figure 42.
(2) Place the target card at least 30 feet from E;:

transmitter. lMore accurate adjustments can be made i
target card can be placed up to 100D feet from the trans

mitter.

1 3 L
(3) Project the light beam on the target card. D° M°
throw the transmitter +RB switch to the On position-

: e
(4) Orient the transmitter so that the circle OO tp
target card is centered in the light pattern.

e

(5) The intersection of the cross hairs of the telescgge

should not coincide with the cross-hair intersection‘onment
target card. If the two do not coincide, adjust the alidn

of the telescope as follows:

c’
(a) Loosen the two setscrews in each of the two ©
centric collars on the telescope mounting (fig. 4).
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(b) Loosen the setscrew holding each collar to the
optical unit.

(¢c) Rotate the eccentric collars until the inter—
section of the telescope cross hairs coincides with the
cross-hair intersection on the target card.

(d) Fasten the telescope to the collars, and the
collars to the optical unit, by tightening the setscrews,
checking to make sure that the alignment is not disturbed
by the tightening of the setscrews.

e. Receiver Alignment. After the telescope and transmitter
have been aligned, align the receiver as follows:

(1) Place the target card at least 30 feet from the
receiver, and place a light source next to the target card.
An incandescent lamp with a clear bulb is preferred, al-
though one with a frosted bulb may be used.

(2) Place the lamp so that its center is exactly 2-3/4
inches to the left of the cross-hair intersection on the
target card, and 2 inches below the cross-hair intersection.

(3) Remove the receiver chamber cover.

(4) A method of determining when the aperture plate is
properly positioned, is to observe the light pattern formed
on a sheet of paper held so that it is illuminated by the
light from the lamp at the target, coming through the aper—
ture. A disk of light will be seen on the paper, its size
depending on how far the paper is held from the aperture.
Wwhen the aperture plate is properly positioned, the coloring
of the disk of light on the paper will be symmetrical. If
the coloring of the disk is not symmetrical, loosen the two
aperture plate mounting screws and shift the aperture plate
until the coloring is symmetrical. Tighten the mounting
screws when the adjustment is completed.

NOTE: To obtain the best results, the above alignment
should be perfommed at night or in a comparatively
dark room.

f. Peepsights. This is a means of rough alignment, and is
not critical with respect to adjustment. Sight the telescope
on some distant object, loosen the screws holding the peep-
sights on the receiver chamber, and shift the sights in the
oversized mounting holes until the object is approximately
centered in the field of view of the peepsights.
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55. 0SCILLATOR ADJUSTMENT.

To tune the oscillator, remove the access plug (fig. 5)
located on the rear cover of the transmitter chamber. Turn
the two transmitter switches to the ON position and allow
sufficient time (30-45 seconds) for the oscillator tube to
heat up. With the alignment tool provided (fig. 3), turn
the slotted shaft of the oscillator tuning capacitor C7 back
and forth while observing the light pattern projected by the
transmitter on a screen or wall. It will be seen that there
are twg points throughout the 360° rotation of the tuning
capacitor at which the side images of the lamp filament have
maximum intensity. Set the tuning capacitor at one of these
points and replace the access plug.

56. MINIMUM TEST REQUIREMENT.

The best over-all qualitative tests of the performance
of the transmitter and receiver, all of which can be made
at any time during operation, are as follows:

a. Transmitter.

(1) Diffraction pattern approximately symmetrical. Side
orders not much less intense than the central image.

(2) side orders of the pattern fluctuate in intensity
during modulation.

b. Receiver.

(1) Definite decrease in level of rushing sound heard in
Teceiver when the receiver is aiming at ordinary sky oI
foliage background during the day and the receiver lens is
suddenly covered. Definite increase in level of rushing
sound when the receiver is illuminated by a flashlight at

night.

NOTE: when using the flashlight test, look into the

receiver chamber and be sure the light is so placed

that the hole in the receiver aperture plate is seen

to be illuminated by the light. When the hole is

illuminated, a glint of light will be seen which is

due to reflection from the glass bulb of the photo-
' tube.

(2) Hum, due to power supply, audible at night but small
campared to the rushing sound, which should always be smooth
without irregular c¢racking sounds.



57. TEST EQUIPMENT.

Special test equipment is not required for Optiphone
AN/TVC-1 (XO-4). However, the test equipment used should be
accurate and it is desirable to use a voltmeter with 20,000
ohms-per-volt sensitivity for the d-c voltage measurements.
The voltage and resistance measurements given in table II
will not be obtained on the optiphone if test instruments of
lower sensitivity are used., Test Set I-476, or equivalent,
is recommended for voltage and resistance measurements, and
Tube Tester I-477, or equivalent, for the testing of tubes.
1{ performing the emergency repairs described in paragraph
50, use a megger such as Test Set I-48-B.
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APPENDI X
SECTION X111
MAINTENANCE PARTS
58. MAINTENANCE PARTS FOR OPTIPHONE AN/TVC-1 (XO0-1).
of running spare parts, and additional maintenance items

shipped with the equipment due to the lack of a list of
stock-numbered maintenance items for the optiphone.

The maintenance parts for Optiphone AN/TVC-4 (XO-1) consist

Running Spares

Quantity ' ltem Signal Corps
stock No.
g\ FUSE: 415a, 25v. 372645.42
4 — |LAMP, glow. 225888
5) fraessincandegcenite (0 L s T R
Mazda No. 41727.
2 —~|TISSUE, lens: cleaning, " | 8A2559
R TO0L, aligning: Polystyrene. 6Q337
4 _4TUBE, electron:, JAN-6K6GT. 2J6K6GT /G
41 % TUBE, electron: WJAN-6S8T7. 206877
1 = TUBE, electron: JAN-6V6GT. 2J6V6GT/G
45 &L TUBE, ieflectron : JAN-6.J540, 2J67J5
1 TUBE, electron: RMA No. O74. 2J@F4
4 ==TUBE, electron: JAN-948 . 27948
Additional |tems
1 Modulator cell, supersonijc, Ay P
1 |Vibrator, plug-in type. N &2
45 Xylene, 4-o0z glass container; | ---—-—-—-
(liquid for modulator cell).
20 LAMP, incandescent: Mazda = | ———eeeee-
No. 4727, (transmitter
lamp) .

NOTE: All capacitors and resistors in the optiphone
may be replaced with like capacitors and resistors
available through regular supply channels. See SIG 5.
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SECTION XIV
REFERENCES
59. ARMY REGULATIONS.
AR 380-5, Restricted Documents.

60. PARTS LIST.

QTE R AR e e List of Items for Treop Issue.
SIG4-4 . . ... ... . Allowances of Expendable Supplies.
BTG e . . Stock st of Al temss

*SIG 7 (series) . . . . . Organizational Spare Parts.

*SIG 8 (series) . . . . . .Higher Echelon Spare Parts.

61. TECHNICALS MANUALS ON TEST EQUIPMENT.

PV 26 68 S il e S .Test Unit I-476.
MM 60t et . . .Tube Tester I-4177.
TV A—2C5@ 8 S T Toat St T As= B

62. DECONTAMINAT |ON.

™ 3-220 . . . . . . . . .Decontamination.

63. CAMOUFLAGE.

™ 520 . . ... ... . Canouflage, Basic Principles.

64. PAINTING, PRESERVING, AND LUBRICATION.

SBIA —A @I e .8ignal Corps Kit and Materials for
Moisture— and Fungi-resistant
Treatment.

TBESTE RSN e e il Sl 25 Moistureproofing and Fungiproofing

Signal Corps Equipment.
M O=BIE@ IS el s i S .Cleaning, Preserving, Sealing,

Lubricating, and Related Materials
Issued for Ordnance Materiel.
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65. OTHER TECHNICAL PUBLICATIONS.

M 246 .

M 24-7 .

™ 44-430 . .

™ 9-4530 .

M 24-25 . .

M 24-26 .

™ 44-455 .

™ 4-455 ., .

66. FORMS.

Wb A.G.0,
Form No. 468 .

Ammy Air Forces
Form No. 54 .

67. ABBREVIATIONS.
a-c . .

amplr .

SIS s

d-c

Meg .

mf .

mmt . .

. List of Publications for Training.

. List of Training Films, Film

Strips, and Film Bulletins.

. Batteries for Signal Communication

Except Those Pertaining to
Aircraft.

- Aiming Circles, M4, M4948 (French),

M4946, and M4946M4.

Elementary Map and Aerial Photo-
graph Reading.

Advanced Map and Aerial Photograph
Reading.

. Radio Fundamentals.

Electrical Fundamentals.

Unsatisfactory Equipment Report.

- Unsatisfactory Report.

. Altemating-current (adjective).

. amplifier.

chemically pure.
direct-current (adjective).

one thousand ohms.

. one million.

microfarad.

. micromicrofarad.

millihenry. 109
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68. GLOSSARY.

Align

Alignment tool

Azimuth

Chromatic aberration

Datum point

Di ffraction

Eccentric collar

Elevation

Filter, electrical

Filter, optical

Focus

140

modulator.

. . no connection.

oscillator.
power.

war Department, Adjutant General's
Office.

To aim, as at a distant station. To
render parallel, as the telescope
with the 1light beam.

Insulated type screwdriver for ad-
justing a variable capacitor.

Angle measured in a horizontal
plane,

A defect by which the focal length
of a lens or lens system varies
'‘with the color. The result is, an
image formed by a lens or lens
system showing color.

A reference point whose azimuth
relative to true north is known,
such as a cross-road intersection,
star, or mountain peak.

Deflection of rays (of light).

A ring, the center of whose inner
boundary does not coincide with
the center of its outer boundary.

Angle measured in a vertical plane.

An electrical network design to
Teduce the effect of undesired

frequencies.

A material which will pass some
colors and block others.

An adjustment to obtain an image.



i

Hybrid coil

Image -

‘ Magnetic declination

Mil

Modulator (supersonic)
cell

Monitor
Objective lens

Opaque

Optiphone

Orient

Supersonic

A special type of transfommer for
connecting one circuit to two
others in a bridge-like arrange—
ment.

The optical counterpart of an object
produced by a lens or system of
lenses.

The azimuth between true north and
the local compass indication.

Angular measure; 6,400 mils = 360°;
17.8 mils = 4°,

A device for producing changes in
the direction of light passing
through it.

To supervise or control.

The front lens of a telescope.

Blocks all colors of light other
than those desired.

Contraction for optical telephone.
A device for speech communication
over a light beam.

To aim, to align.

Sound waves of a frequency above
the limit of audxbllxty.
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RMA 3-DOT COLOR CODE FOR
MICA-DIELECTRIC CAPACITORS

RMA 6-DOT COLOR CODE FOR

- MICA-DIELECTRIC CAPACITORS

SIGNIFICANT FIGURES
FIRST SECOND THIRD

550

VOLTAGE CAPACITANCE
RATING TOLERANCE

MULTIPLIER

AWS 6-DOT COLOR CODE FOR
PAPER-DIELECTRIC CAPACITORS

SIGNIFICANT FIGURES
FIRST SECOND

530l

MULTIPLIER

Capacitors marked with this code have a voltage
rating of 500 volts.

JTHESE DOTS  SIGNIFICANT FIGURES
i FIRST  SECOND
T e ——
: \
OPERATING \
TEMPERATURE MULTIPLIER
RANGE

The silver dots serve to identify this marking. The
sixth dot shows whether the capacitor has a maxi-
mum operating temperature of 167°F (black) or
185°F (brown).

MULTIPLIER
COLOR SIG::«I;LI;QNT CIRANCDEiEeTalc AWS CERAMIC- RATING. AWS MICA-

AWS MICA- AND DIELECTRIC (voLrs) DIELECTRIC)
PAPER-DIELECTRIC

BLACK ) 1 1 A

BROWN 1 10 10 100 B

RED 2 100 100 200 c

ORANGE 3 1000 1000 300 D

YELLOW 4 10,000 400 E

GREEN 5 100,000 500 F

BLUE 6 1,000,000 600 G

VIOLET 7 10,000,000 700

GRAY 8 100,000,000 0.01 800

WHITE 9 1,000,000,000 0.1 900

GOLD 0.1 1000

SILVER 0.01 2000

NO COLOR 500

Figure 43. Capacitor color codes.
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AWS 6-DOT COLOR CODE FOR

AWS coLor CODE FOR TUBULAR
MICA-DIELECTRIC CAPACITORS CERAMIC-DIELECTRIC CAPACITORS
A e —
SIGNIFICANT FiGuRes
IS DOT NIFICANT FIGURES
|;HALWAY5 b FIRST  SECOND FIRST  SEconp
BLACK | /
| ——— TEMPERATURE CAPACITANCE
@) COEFFICIENT ~ MULTIPUIER TOLERANCE
CAPACITANCE MULTIPLIER 5
CHARAGIERITIC TOLERANCE %
— FIRST  seeqy
black dot serves to identify the Aws marking, SIGNIFICANT ncunbss
c:,,‘;ium marked with this code are Cr:;gsd ;’;,,;?2?
volts, ei):’c‘el?:ag;g‘{:::gxngi ‘ég’o%'“f}_)sem' and 8200 Capacitors markeq With this code have a voltage
tors ‘:'nicmtarads, and AWStype (Mo capacitors rating of 500 volts,
m“fgo capacitances of 9100 and 10,000 micromicro.
Yarads are rated at 300 volts, RMA coLog CODE FOR TUBULAR
CERAMIC-DIELECTRIC CAPACITORS
mewmw.w-...-...-....-...,

AWS:  American Wor Standard

NOTE: These colop
ances in micromj

TR,

farads,

M““MMA.“AAAAAAA.‘

RMA:  Radio Manufacturers Association

(American Standards Association)

e L

codes give all capacit-

TOI

CAPACH’ANCE

SIGNIFICANT F
LERANCE FIR

GURES
ST SECOND

THIRD

TEMPERA"UIE
COEFFICIENY

MULTIPLIER

Capacitorsg marked witp, this code have 5 \, It
rating of 500 volts, s
r——-\uPAC"AN“ TOLERANCE
TEMPERATURE
e o A AWS CERAMIC- AWS Ceramic.
wa & aws e DIEECTRIC GREATER | - pygig rens LEss Cg::;‘g:;;*,‘,g
mu'ANgmc DIELECTRIC THAN 10 MMF THAN 10 mme x10-¢ MME/MME /o
e (PERCENT) (PERCENT) (MMF)
{ \‘\
r——”\ 20 20 2.0 0
: ‘\‘\\\~ CRRSCR
1 R R P R SN — %0
2 = R TR 0.25 ~150
3 - i ot
4 = i f R 0.5 —330
5 = R PR —a70
6 P S R ~750
7 2 + 30
\\\\
8 2‘: 10 1.0 Not specified
: ]
5
‘o T 134017
20
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RMA COLOR CODE FOR
FIXED COMPOSITION RESISTORS

SIGNIFICANY FIGURES
FIRST (BODY) SECOND (TIP)

MULTIPLIER

N
|

FIRST SECOND TOLERANCE
SIGNIFICANT FIGURES  MULTIPLIER

Insulated fixed composition resistors with axial
leads are qesignated by a natural tan background
color. Non-insulated fixed composition resistors with

axial leads are designated by a black background
color.

AWS COLOR CODE FOR
FIXED COMPOSITION RESISTORS

TOLERANCE MULTIPLIER SIGNIFICANT FIGURES

FIRST SECOND

SIGNIFICANT FIGURES
FIRST SECOND

MULTIPLIER TOLERANCE

The exterior body color of insulated resistors may
be any color except black. The usual color is natural
tan. The exterior body color of uninsulated resistors
with axial leads may be either black or White. The
exterior body color of uninsulated resistors with
radial leads may be black or it may be the color of
the first significant figure of the resistance value.

SIGNIFICANT

COLOR S SURE MULTIPLIER T“:::z::f)‘
BLACK [ | 1 |
BROWN 1 | 10 |

RED 2 | 100

ORANGE 3 { 1000

YELLOW 4 | 10,000

GREEN 5 | 100,000 14 X

Lt o | 1000000 | RMA: Radio Manufactwrers Association
VIOLET - 7 10,000,000 ‘ AWS: American War Standard

GRAY l 8 100,000,000 l (American Standards Association)
WHITE | 9 1,000,000,000 | j
Gow | 0.1 5

SR | 0.01 0

NO COLOR | 20

Figure 44. Resistor color codes.

44

TL 13418

VP



LEGEND : W S T T e l
s : 7 fexy TN G 2 . 1
DESCRIPTION SYMBOL SESORiETIok gl JAN=6SJ7 r A “i? JANZEKEGT n R23 JAN-6V6GT SURERSONE
Sy 503 3 LINE AMPLR
PERSONIC CELL o CAPACITOR, MICA, 0.00IMF, 500y 0'032'“ T4
o : [-j JAMAURER 2
» 2A, 5V. clo CAPACITOR, MICA, 0.00026MF, 500V 8 g I r‘— i ' (
I
HEOR LA > 3—'
LAMP chl CAPACITOR, MICA, 0.002MF, 500V —O§ 0 “ ’
BRAT LS
VIBRATOR PACK Cl2  CAPACITOR, PAPER, 0.75MF, 400y E < ‘
VIBRATOS e .
BRATOS CI3  CAPACITOR, PAPER, 0.26MF, 400V S | : i
FILTER UNIT ’ = i h ks
CI%  CAPACITOR, FLECT, 15-15-10MF, 450y | [ ] 0.00025 |6.0015 LaME
INPL MF MF
UT TRANSFORMER CI5  CAPAC!TOR, MICA, 0.006MF, I,600y 5 ‘ l Som
OUTPUT TRAK : >
TPUT TRANSFORMER Cl6  CAPACITGR, PAPER, 0.iMF, 300y l §% g I ?
HATCH I N NSF ’ e
6 TRANSFORMER e17 CAPAGITOR, PAPER, 0.02MF, I,000y ; : ) i X — 4[ co.L L63 =
MOBULATION NSFORMER R AN S e e T e 2 OO0 IHGHT: Faoome
TRA Cl8  CAPACITOR, ELECT, BOMF, 5OV = R4 ca e H Al £
POWER TRANSFORMER ; 4 2 K 20N
C19  CAPACITOR, PAPER, I-IMF, 400V e = AN MN——= ok e Lo | 3
o o F
INDUCTANCE CGIL (SEE ROTE) R T : oSE Uil :
i ETER, | MEG P i\( e |§ 3] ;
¢ | E ; ; -
SCILLATOR COIL (SEE NOTE) R KESYSTOR . OARBEN L (- HEalL T lay ? ~‘——‘$!4Lo— 3le=g ;
INDUCTANCE COIL, 2.54H : 5
2245 RS RESISTOR, CARBON, '50M, | /2% 2 ‘\f r 2? 3 é—j:/ &1 ’
CHOKE = 7oA 3 S E —j{_ :
RY RESISTOR, CARBON, s Meg, 1/2w iy oc;fur o“z"s’wl
INDUCTANCE €OIL, 0.20H 1? R A
' 5 ESISTOR, CARBON, 3s0M, |/2¥ ez i i +A  +B
INDUGTANCE COiL, 1.0MH "6 RESISTOR, CARBON, 150w, 1 /2y 08 ggq i JAN-6SJ7 JAN-918
CHOKE R7 SOt ryns ; Ras €SB €SP . e i
SJ7  METAL TYPE TUBE FRRUEE AOKGAMES 1500 REGEIVER REGEIVER ;
RS RESISTOR, CARBON, 1,94 | 2w [’\/\N\/v —] PWR AMPLR l}:ﬂwf’z';‘” s 4 |
(68T T TYPE TUBE s sl Lo : o —O
i) RESISTOR, CARBON, som, |z R 2 2.5MH SONE 2 L
V66T 6T TYPE TUBE Rl o A ) UENE)
STOR, CARBOR S
J5 METAL TYPE TUWE PONSTRATENE S Liay 2A|Eile 8
R11 RESYSTOR, WIRE-WOUND, 0.p5mMpr Tl 023MEG 2
74 METAL TYPE TUBE i L T | ‘ R22 -
ESISTOR y
18 PHOTOTUBE OR, CARBON, 500 oHM, 15y 15 950 0.1\
K13 RESISTOR, GARBON, z50M, | /2w | ESe
SWITCH, 3 POLE 3 POSI e 205l 3 ¢
THoN RIG  RESISTOR, cARSON, s, |/ e ! cs| s Jes [cs e
SWITCH, DPST, 6A, 250V RIS RES) e W ol ve - : == Ailear =
RESISTOR, CARBOM M
SWITCH, 2 POLE-2 POLE 2 POSITION 81 EMBON N g oy v
k R16 RESISTOR, CARBON, 20M. |} | RI9 R20 R2I Re
SWITCH, DPST, I5A, 250V bt 4 5 S
: ; : RIZ  RESVSTOR, camsow, 1. 12 S6M | 3imM 25M
! e 0 AN, W
SWITCH, 2 POLE & POSITiON R RESITOR, ‘SARuous e L0
CAPACITOR, MICA, 0.0015KF, 500y PRI Ve ; Y
Ny BON, 56M, /2w
p - o
CAPACITOR, MICA, 0.01MF, 500V R20 RESISTOR, cakBON, 31M, | /2w L e e e e e
CAPACITOR, MICA, 0.000(15MF, 500V / ' =
) 5MF, 500V R21 RESISTOR, CARBON, 25M, |/2w [uALLon VIBRATOR 5 1 .‘
CAPACIT." PAP 0. | " T 2
B Seith R0y R22  RESISTOR, CARBON, 950 OHM, I/2y i R 22e [ 7 alle e
CAPACIYOR, ELECT, 20-20MF, 450V R23 ok . \/\/\/\/V! :éz
RESISTOR, CARRON, 10 OHM, I/2y \ —<9% Ree r—2)lE
CAPACITOR, ELECT, 50-504F, 5OV R " )
' ' ' R24 RESISTOR, CARBON, 50 OHW, I/2w 100.0. b Fzgure 45 . Optmhone AN/TVC-1 (X0-1) »
CAPACITOR, VARIABLE, AIR, 25MMF R25 ! G IE_ Aoz
2 RESISTOR, CARBON, 150 OHM, |/2% e b o1V s I ey = ! schenatzr dtagram.
CAPACITOR, MICA, 0.00005MF, 5030V 26 GEN e 1t
! . R26 RESISTOR, CARBOK, 100 OHM, I/2y L5 s
L6{= (IMF ~ MALLORY VIBRATOR
F FUSE, 15A, 25y ‘ = i B PACK VP554
NOTE:SCILISHRLUSBER2. SMI) "R=F WYSOLANTILIENFORN, 150, “60\ 0N 0=C \RES S TANCE 54 - (. TS !
CE, ) NOTE: :
Y Pl-WOUKD SEC] . Clg MALLORY : b
1-WOUKD SECTIONS f 016\; FILTER %ts NEW SYMBOL FCR FIXED CAPACITOR
: romms Tee UNIT
L2 SHALL BE APPROXINATELY 9-!/2 ! T g
/2 TURNS WITH TAP & TURNS FROM ONE END ON SR Bzl | T VF-223 ﬁ!ns WEW SYMBOL FOR VARIABLE CAPACITOR
[ VA AM X 2-1/8" \ —1 /4" 2 rnou\'o
4" 01 /8" Loka, colL i-1/4 LONA, RAKELITE FORM, ONE COAT % sl TO +A ON AMPLR \L MEINO0L
0F COiL DOPE. ) i Ieia o) f ! :
3 1OMF 445
TO GROUND ON AMPLR




	00001448
	00001449

