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DESTRUCTION NOTICE

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

WHEN—When ordered by your commander.

HOW —1.

o

A

Smash—Use sledges, axes, handaxes, pickaxes, hammers, crowbars, heavy tools.
Cut—Use axes, handaxes, machetes.

Burn—Use gasoline, kerosene, oil, lame throwers, incendiary grenades.
Explosives—Use firearms, grenades, TNT.

Disposal—Bury in slit trenches, fox holes, other holes. Throw in streams. Scatter.

USE ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION OF THIS EQUIPMENT.

WHAT—1.

oo o

Smash—Voltage converter unit, flash lamp, mounting brackets, spare parts box, tubes,
ete.

Cut—Battery connector cord, flash lamp cable, wiring, etc.

Burn—Cords, cables, technical manuals, etc.

Bend—Flash lamp shield, battery connector cord lugs, etc.

Bury or scatter—All of the above pieces after destroying them.

DESTROY EVERYTHING




SAFETY NOTICE

OPERATION OF THIS EQUIPMENT INVOLVES THE USE OF HIGH VOLTAGES
WHICH ARE EXTREMELY DANGEROUS TO HUMAN LIFE. OPERATING PERSON-
NEL MUST AT ALL TIMES FOLLOW ALL SAFETY REGULATIONS.

READ THE FOLLOWING INSTRUCTIONS CAREFULLY. THESE PRECAUTIONS MUST
BE OBSERVED.

1.

Normally the bleeder resistors will discharge the high-voltage capacitors in a
short time (approximately 3 minutes). HOWEVER, A BROKEN CONNECTION
CAN PREVENT NORMAL DISCHARGE. In this case, the high-voltage capacitors
may remain charged to a DANGEROUS VOLTAGE for several hours. THERE-
FORE, BEFORE ANY REPAIRS OR ADJUSTMENTS ARE MADE, MAKE SURE
HIGH-VOLTAGE CAPACITORS ARE DISCHARGED. INSTRUCTIONS FOR DIS-
CHARGING HIGH-VOLTAGE CAPACITORS ARE GIVEN IN PARAGRAPH 12.
FOLLOW CAREFULLY.

PO NOT REMOVE COVER OF VOLTAGE CONVERTER UNIT OR LAMP TERMI-
NAL BLOCK COVER UNTIL VOLTAGE CONVERTER UNIT HAS BEEN TURNED
OFF FOR AT LEAST 5 MINUTES.

. DISCONNECT INPUT CABLE BEFORE REMOVING COVER OR LAMP TERMINAL

BLOCK COVER.

. DO NOT REMOVE TUBE CAPS UNTIL AFTER HIGH-VOLTAGE CAPACITORS

HAVE BEEN DISCHARGED.

DO NOT REMOVE LAMP CONNECTIONS FROM THE TERMINAL BLOCK UNTIL

AFTER THE HIGH-VOLTAGE CAPACITORS HAVE BEEN DISCHARGED.

DO NOT ATTEMPT TO DISCHARGE HIGH-VOLTAGE CAPACITORS THROUGH
CARBON RESISTORS.

. DO NOT, FOR ANY REASON, DISASSEMBLE LAMP WHILE IT IS CONNECTED
TO THE VOLTAGE CONVERTER UNIT.

CONNECT LAMP CABLE FIRST. REPLACE TERMINAL COVERS BEFORE MAK-
ING CONNECTIONS TO THE INPUT SOURCE.




IDENTIFICATION LAMP
! VS-1/VVX-I

VOLTAGE CONVERTER
PP-49/VVX-1 OR
PP-50/VVX-IX

CORD CX-76/VVX-|

TL 50720

Figure 1. Visual Identification Equipment AN/VVX-1 or AN/VVX-IX, set up for operation,
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Pars. 1-2

PART ONE
DESCRIPTION

1. GENERAL.

a. Purpose. Visual Identification Equipments
AN/VVX-1and AN/VVX-1X are used to enable
aircraft to identify ground vehicles and also to
enable one ground vehicle to identify another
ground vehicle. This equipment is designed to
deliver an extremely bright flash of light at a
rate of approximately 1 flash per 114 seconds.
This flash can be seen by aireraft to a distance
of 3 miles, with visibility of 3 miles or more,
even in bright sunlight. In clear weather the
flash can also be seen by another ground vehicle
within 1 mile of the equipment.

b. Points of Difference. Visual Identification

Equipments AN/VVX-1and AN/VVX-1X both
consist principally of a voltage converter unit
and an identification lamp (fig. 1). The equip-
ments are identical except for the following:
(1) The voltage converter units differ electri-
cally since AN/VVX-1 operates from a 6- or 12-
volt d-¢ source and AN/VVX-1X operates from
a 12- or 24-volt d-¢ source,

(2) The mobile spares for each unit differ ac-
cording to the voltage converter unit used.

2. MAJOR COMPONENTS (fig. 2).

a. Visual Identification Equipment AN/VVX-1
consists of the following major components:

VOLTAGE CONVERTER
PP-48/VVX-1 OR
PP-50/VVX-IX

SPARE

PARTS BOX

IDENTIFICATION LAMP

LAMP MOUNTING

CONVERTER

VS-1/VVX-1 BRACKET MCUNTING
BRACKETS
TL 8072t
Figure 2. Major components of Visual Identification Equipment AN/VVX-1 or AN/VVX-1X.
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Visual Identification Equipments

AN/VVX-1 and AN/ VVX-1X

1 Voltage Converter PP-49/VVX-1.
1 Identification Lamp VS-1/VVX-1 and
- eord.
1 Cord CX-76/VVX-1, battery econnector.
1 set (4) Converter mounting brackets.
1 Lamp mounting brackets.
1 Mobile spare parts box.
b. Visual Identification Equipment AN/VVX-
1X consists of :
1 Voltage Converter Unit PP-50/VVX-
1X.
1 Identification Lamp VS-1/VVX-1 and
cord.
1 Cord CX-7T6/VVX-1, battery cord.
1 set (4) Converter mounting brackets.
1 Lamp mounting bracket.
1 Mobile spare parts box.

3. VOLTAGE CONVERTER UNITS.

a. General. The voltage units operate Identi-
fication Lamp VS-1/VVX-1 intermittently. The
units for Visual Identification Equipments

AN/VVX-1 and AN/VVX-1X are identical in
external appearance (fig. 3), since they are both
inside a rectangular sheetsteel case with remov-
able cover and base. The holes through the cover
and base are used for attaching the mounting
brackets supplied with the equipment. The chas-
sis is a rectangular shallow case. On the right-
hand side of the front of the chassis, an input
terminal cover is mounted over a recessed panel
which contains the ON-OFF switch, a fuse re-
ceptacle, and the input terminal. On the left-
hand side of the chassis front, a lamp terminal
cover is fastened over another recessed panel on
which is mounted the output terminal block. A
large hole on the end of the chassis nearest the
input terminals permits the input cable to be in-
serted and attached to the terminals. On the
other end a cable clamp is provided to hold the
lamp cable in place. A 2-pin socket on the same
end of the chassis provides a means for attach-
ing a remote-control trigger device. The voltage
conyerter unit steps up the input voltage to ap-
proximately 2,000 volts direct current.

REMOTE
CONTROL
SOCKET

LAMP CABLE
SOCKET
« LAMP TERMINAL
COVER

MOUNTING BRACKETS

INPUT TERMINAL
COVER

ON-OFF

SWITCH
TL 50722

Figure 3. Voltage Converter PP-49/VVX-1 or PP-50/VVX-1X.
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b. Voltage Converter PP-49/VVX-1. Voltage
Converter PP-49/VVX-1 operates from either
a 6- or 12-volt d-c battery. The switching ar-
rangement for 6- or 12-volt d-c operation is given
in paragraph 9d(1). The converter unit operates
satisfactorily over a range of 5- to 8-volts direct
current on the 6-volt position, and over a range
of 10- to 16-volts direct current on the 12-volt
position.

c.. Voltage Converter PP-50/VVX-1X. Volt-
age Converter PP-50/VVX-1X operates from
either a 12- or 24-volt d-c battery. The switching
arrangement is given in paragraph 9d(2). The
unit operates satisfactorily over a range of 10-
to 16-volts direct current on the 12-volt position,
and over a range of 20- to 32-volts direct current
on the 24-volt position.

4. IDENTIFICATION LAMP
VS-1/VVX-1.

Identification Lamp VS-1/VVX-1 consists of
a gaseous-discharge flash lamp and an ignition
coil, both mounted in a tubular metal case (fig.4).
The flash lamp has a clear glass lens and fits into
a plug-in type socket, where it is held in place
by a threaded cap. A trigger switch is mounted
on the base of the identification lamp (fig. 4).
A shield is provided to limit the lamp signal to
one direction. Identification Lamp VS-1/VVX-1
is equipped with a 4-wire cable coded as follows:
black for ground connection, green for ignition
connection, red for high-voltage connection, and
white for trigger connection (figs. 6 and 16).

SHIELD

FLASH
LAMP

THREADED §
CAP

)

TRIGGER LAMP

TL 50723

Lo

Figure 4. Identification Lamp VS-1/VVX-1.
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Visual Identification Equipments
AN/ VVX-1 and AN/ VVX-1X

5. CORD CX-76/VVX-1, BATTERY
CONNECTOR (fig. 5).

The battery connector cord consists of 15 feet
of No. 10, 2-conductor, rubbei-covered cord. The
leads are stripped and tinned on one end. The
other end contains two large copper lugs for con-
nection to the input terminals.

CONNECTIONS
TO INPUT

TERMINQLS7—\
—=®
1

CONNECTION
TGO BATTERY
SOURGE

g

TL 50724

Figure 5. Cord CX-76/VVX-1 battery connector.

6. BRACKETS.

a. Converter mounting brackets are supplied
in a set of four. They are steel rods bent at right
angles, 414 inches long, with a 1-3/16-inch verti-
cal portion. The brackets each have two mount-
ing holes which correspond to the mounting holes
on the converter unit. Two of the rods are fas-
tened to the top of the Voltage Converter PP-49/
VVX-1orPP-50/VVX-1X, and two are mounted
on the base (fig. 3).

b. The lamp mounting bracket has a steel base
314 inches square upon which are spot-welded
two steel spring clamps. There is a mounting
hole in each corner of the bracket.

7. SPARE PARTS.

a. Running spare parts are supplied packed in
a steel box. A list of the parts and quantity fur-
nished for each equipment is given in paragraph
27d for AN/VVX-1, and in paragraph 27¢ for
AN/VVX-1X.

b. Maintenance spare parts are supplied
packed in cardboard cartons. A list of the parts
and quantity furnished is given in paragraph
27f for AN/VVX-1, and in paragraph 27g for
AN/VVX-1X.
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PART TWO
INSTALLATION

8. PRECAUTIONS.

During installation and operation of the equip-
ment, observe the following:

a. Connect lamp cable first.

b. Replace lamp terminal bloek cover before
connecting input terminal.

¢. Read precautions given in paragraph 13 be-
fore attempting any repairs or adjustments,

9. INSTALLATION.

@. Mount the identification lamp bracket by
means of serews through the four holes provided
on the bracket,

b. Mount the identification lamp by pushing
it into the clamps on the mounting bracket.

¢. Check the voltage of the available source
of input power.

d. Set the switching plate of the voltage con-
verter unit to correspond with the input voltage
being used.

(1) For voltages from 5- to 8-volts direct cur-
rent, Voltage Converter PP-49/VVX-1 must be
set for 6-volt operation. For voltages from 10-
to 16-volts direct current, the unit must be set
for 12-volt operation.
(2) For voltages from 10- to 16-volts direct cur-
rent, Voltage Converter PP-50/VVX-1X must
be set for 12-volt operation. For voltages from
20- to 32-volts direct current, the unit must be
set for 24-volt operation.
NOTE: See paragraph 10 for method of
setting the switching plate.

¢. Mount the voltage converter unit by means
of the four mounting brackets provided. Mount-
ing holes are for No. 10-32 screws.

f. Remove lamp terminal cover (fig. 3).

g. Connect the lamp cable to the terminal block '

(fig. 6) as follows:

(1) Connect the black wire to the ground ter-
minal (marked GND on the grounding-terminal
bracket).

(2) Connect the white wire to the trigger ter-
minal (marked TRIG on the terminal block).
(3) Connect the green wire to the ignition ter-
minal (marked IGN on the terminal block),
(4) Connect the red wire to the high-voltage
terminal (marked HI-VOLT on the terminal
block).

NoTE: Connections to the terminal

block must be clean and secure.

|»TER!-!I!\N?&L_
COVER

- LAMP:

TL 50725

Lamp terminal block, Voltage Converter

Figure 6.
PP-49/VVX-1 or PP-50/VVX-1X.

h. Replace lamp terminal cover. This must be
done BEFORE making connections to the input
terminals.

1. Remove input terminal cover.
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Visual ldentification Equipments
AN/ VVX-1 and AN/VVX-1X

7. Check fuse (fig. 7). Use the following rat-
ings:
(1) A 40-ampere, 4-AG fuse must be used for
6-volt operation of Voltage Converter PP-49/
VVX-1, and a 20-ampere, 4-AG fuse for 12-volt
operation.
(2) A 20-ampere, 4-AG fuse must be used for
12-volt operation of Voltage Converter PP-50/
VVX-1X, and a 10-ampere, 3-AG fuse for 24-volt
operation.
k. Install battery connector Cord CX-76/
VVX-1 (fig. 7) as follows:
(1) Insert battery connector cord through hole
in the end of the chassis.
(2) Fasten lugs (on the end of the cord) on the
14-20 input terminal bolts by means of wing-
nuts. _
NoTE: In vehicular installations, be
careful to fasten the same polarity to
the grounded terminal bolt that is
grounded in the vehicle's battery in-
stallation.

!
S |

BATTERY
CONNECTOR
CORD

*

INPUT POWER SOURCE

TL 50726

Figure 7. Input terminal block, Voltage Converter
PP-49/VVX-1 or PP-50/VVX-1X,

. Replace input terminal cover.

m. Connect cord to battery.

n. Unless a remote control device is available,
no connection is made to the remote control
socket on the left-hand end of the chassis along-
side the lamp cable socket (fig. 3).

10. SWITCHING PLATE.

To set the switching plate, proceed as follows :

a. Remove the base by unscrewing the flat top,
binding head screws holding it. The switching
plate is located on the transformer-terminal
board (fig. 20) and is held in place by seven
SCrews.

b. For 6-volt d-c¢ operation of Voltage Con-
verter PP-49/VVX-1 (fig. 8), the switching
plate must cover the position marked 6. For 12-
volt d-c operation, the switching plate must cover
the position marked 12. .

¢. For 12-volt d-c operation of Voltage Con-
verter PP-50/VVX-1X (fig. 9), the switching
plate must cover the position marked 12. For
24-volt d-c operation, the switching plate must
cover the position marked 24.

d. The brass bars on the switching plate must
face the transformer.

e. Each screw must be fastened securely.
Note: There is only one position in
which the switching plate can be placed
so that all seven holes will line up with
the tapped terminals on the trans-
former terminal board.

f. Replace base.
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PART THREE
OPERATION

11. IDENTIFICATION LAMP.

After all eonnections have been completed, the
equipment is ready for operation.

a@. Throw the ON-OFF switch on the voltage
converter unit to ON, and let it warm up for 10
seconds before depressing the trigger switch.

b. Push the trigger switch on the identification
lamp. The lamp will flash repeatedly at intervals
of approximately 1 to 114 seconds as long as the
trigger switch is depressed.

¢. When the unit is operating, vibrator hum is
easily heard ; also, vibration can be felt by touch-
ing the case of the voltage converter unit,

12. DISCHARGING CAPACITORS.
a. Discharge high-voltage capacitors (figs. 20

l— TAPE IN POSITION

§— WOODEN ROD 10" TO 12" LONG
X —

#16 WIRE
APPROX, 2" T0O 3" LONG

RESISTOR
WIRE WOUND
50 TO 5000 N

10 WATT

TL 50729

Figure 10. Device for discharging high-voltage capacitors.

and 21) whenever the equipment is to be moved
from one place to another, or whenever any com-
ponent of the equipment is to be disconnected.
Proceed exactly in the manner described in sub-
paragraph b below.

b. Prepare the following device for discharg-
ing the high-voltage capacitors (fig. 10) :

8

(1) Fasten a wire-wound resistor (50 to 5,000
ohms, of at least 10-watt rating) to a wooden
dowel rod, or to a rod of any equivalent insulat-
ing material.
(2) Attach a wire to one end of the resistor.
(3) Attach a battery clip to the wire.
(4) Attach a No. 16 wire to the other resistor
lead.

¢. Remove output terminal cover. DO NOT
TOUCH TERMINAL BLOCK.

d. Remove input terminal cover. Do not re-
move top cover or bottom cover.

e. Discharge high-voltage capacitors 5-1 and
5-2 through wire-wound resistor as follows:

(1) Connect battery clip to any suitable ground
on the chassis. Input ground terminal is satis-
factory (fig. 11 ). Make sure that ground
connection is clean and secure. Do not try to
ground to a painted surface.

(2) Hold the insulating rod. DO NOT TOUCH
ANY OTHER PART OF THE DEVICE. Use
one hand only. Do not touch anything with the
other hand.

(3) Touch No. 16 wire to the high-voltage ter-
minal of the terminal block (fig. 11 @). Leave
for approximately V4 minute, Unless the unit
has been resting unused for a long time, a small
spark should appear when the terminal is
touched. If no spark is visible, remove the dis-
charging device and check it for continuity. If
the device shows continuity, proceed again ex-
actly as stated above.

f. Place screwdriver (or other metal bar with
an insulating handle) from chassis to high-volt-
age terminal (fig. 11 ). Be sure the metal bar
makes good contact with the chassis and main-
tains good contact while the end of the bar is
lowered to touch high-voltage terminal.

CAavuTIiON: Do not use serewdriver or
other metal bar for discharging capaci-
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GLIP CONNECTED TO GROUND

HIGH-VOLTAGE TERMINAL
WIRE LEAD FROM RESISTOR
INSULATING ROD

HIGH-VOLTAGE TERMINJIL

GROUND,- SCREW DRIVER MUST MAKE GOOD
CONTACT WITH CHASSIS

®

HIGH-VQLTAGE CAPACITCR TERMINAL
GROUND.- SCREW DRIVER MUST MAKE GOOD
CONTACT WITH CHASSIS

TL 50730

Figure 11. Discharging high-voltage capacitors. 9
613668 O- 44 -2
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Visual Identification Equipments
Par, 12 AN/ VVX-1 and AN/ VVX-IX

tors until after the capacitors have been
discharged through the wire-wound re-
sistor. To do so is extremely dangerous.
There is possibility of shock, injury due
to flying metal produced in the are, and
of damage to the capacitors.
¢. Remove bottom cover by unscrewing the
flat top, binding head screws which hold it in

place.
h. Place serewdriver (or other metal bar with

10

insulating handle) from chassis to hign-voltage
capacitor terminal (fig. 11 @). Be sure metal
bar makes good contact with chassis. and main-
tains good contact while end of bar is lowered to
touch capacitor terminal.

CAUTION: Never touch screwdriver to
capacitor terminal until after capaci-
tors have been discharged through
wire-wound resistor as outlined in sub-
paragraph e above.
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PART FOUR
PREVENTIVE MAINTENANCE

13. PRECAUTIONS.

The following precautions must be observed
before attempting any inspection or repairs.

a. Usually the bleeder resistors discharge the
high-voltage capacitors in a short time (approxi-
mately three minutes). However, a broken con-
nection can prevent normal discharge. In this
latter case, the high voltage capacitors may re-
main charged to a dangerous voltage for several
hours. THEREFORE, BEFORE ANY RE-
PAIRS OR ADJUSTMENTS ARE MADE,
MAKE SURE HIGH VOLTAGE CAPACITORS
ARE DISCHARGED (par. 12).

b. Do not remove cover of voltage converter
unit or lamp terminal block cover until voltage
converter unit has been turned off for at least
five minutes.

¢. Disconnect input cable before removing
cover of voltage converter unit or lamp terminal
block cover.

d. Do not remove tube caps until after high
voltage capacitors have been discharged.

¢. Do not remove lamp connections from the
terminal block until after the high voltage ca-
pacitors have been discharged.

f. Do not attempt to discharge high voltage
capacitors through carbon resistors.

g. Never disassemble lamp while it is con-
nected to the voltage converter unit.

14. SPLICING LAMP CABLE.

The following procedure must be observed :

a. Strip the leads at least 1 inch.

b. Tin leads thoroughly, using rosin core
solder.

¢. Splice leads.

d. Solder splices thoroughly.

e. Tape with rubber electrician’s tape.

f. Tapeagain with friction tape or equivalent.

15. REPLACING FUSE.

Remove input terminal panel. Unscrew the
cap marked Fuse (fig. 12). Remove defective -
fuse. Replace with new fuse of the proper rating.
Refer to paragraph 9; (1) for fuse ratings of
Voltage Converter PP-49/VVX-1 and to para-
graph 97 (2) for Voltage Converter PP-50/
VVX-1X.

16. REPLACING VIBRATOR (fig. 12).

The vibrator is held in place by a wooden block
on the cover. Remove the cover of the voltage
converter unit by unscrewing the flat top binding
head screws which hold it in place. Note the in-
dexing of the vibrator socket before inserting a
new vibrator. Insert the vibrator into the socket
so that the two large prongs on the vibrator plug
fit into the corresponding holes in the socket, Be
sure to seat the vibrator securely in the socket.

11
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Visual Identification Equipments

AN/ VVX-1 and AN/ VVX-1X

HIGH-VOLTAGE VIBRATOR

CAPACITORS

REMOTE CONTROL
TRIGGER GCONNECTION

LAMP GABLE CLAMP

GROUND FOR
LAMP CABLE

OUTPUT TERMINAL COVER

HIGH-VOLTAGE LAMP
CONNECTION TERMINALS

LAMP TERMINAL BLOCK

TRANSFORMER

DANGER POINT

~ T ——— RECTIFIER
: TUBE GAPS

INPUT TERMINALS

ON-QOFF 'SWITCH

DANGER POINT

INPUT TERMINAL COVER
TL BOT38

Figure 12. Voltage Converter PP-49/VVX-1 or PP-50/VVX-1X, cover removed.

17. REPLACING TUBES (fig. 12).

Remove tube cap. Pull away the tube clamp to
release the tube so that it may be lifted out of the
socket. Note the indexing of the tube base and
socket before replacing tube. Be sure to seat the
tube firmly in the correct position in the socket.
Replace tube cap.

18. REPLACING IDENTIFICATION
LAMP VS-1/VVX-1 (fig. 4).

@. Remove lamp shield, which is held in place
by spring clips, by pulling it off the lamp.

b. Remove the threaded cap which holds the
lamp in place.

¢. Remove Identification Lamp VS-1/VVX-1

from the socket.

d. Note the indexing of the lamp base and
socket before inserting a new lamp into the
socket. Be sure lamp is in the correct pesiticn
before attempting to push it into the socket.

e. Replace threaded eap and tighten.

f. Replace shield.

12

19. FIELD REPAIRS.

CAUTION : Discharge high-voltage ca-
pacitors before attempting any inspec-
tion or repairs (par.12). Danger points
are marked on figures 12, 20, and 21.
At these points, a shock could mean
serious injury or death. However, use
care in servicing any part of the equip-
ment since there are other points at
which a mild shock may be received.

a. If the visual identification equipment does
not operate, examine the fuse. If fuse is blown,
first replace vibrator (fig. 12) as explained in
paragraph 16. Next, replace fuse as explained
in paragraph 15.

b. If the voltage converter unit operates, but
the identification lamp does not flash, replace rec-
tifier tubes (par. 17).

c. If the identification lamp still fails to op-
erate, replace flash lamp (par. 18).

d. If the identification equipment still fails to
operate, return it to the maintenance depot for
repair.




™™ 11-393
Par. 20

~ PART FIVE
FUNCTIONING OF PARTS

20. VOLTAGE CONVERTER
PP-49/VVX-1.

The voltage converter unit circuit may-be con-
sidered in three separate sections according to
the functions performed by each:

a. Input Circuit (fig. 13). (1) When the ON-
OFF switch (6) is thrown to ON, current flows
through the fuse (7), the ON-OFF switch, and
the RF choke (20) to the switching panel where
it flows to tap E on the transformer. In the 12-

volt mode of operation, the current flows from
tap E through a 5-ohm, 10-watt resistor (17) to
the actuating coil of the vibrator (pin No. 3 on
the vibrator socket). In the 6-volt mode of op-
eration, the 5-ohm, 10-watt resistor (17) is
omitted from the vibrator coil circuit and the
current flows directly from tap E to the actu-
ating coil of the vibrator, The vibrator side reeds
(pins No. 1 and No. 6 on the vibrator socket) are
connected through the switching plate to either

WHITE =

H

.,“_‘

i —athe |ty ]

e

=|=@

O BLACK

INPUT 6-12 ¥ D.C. T ©

OWHITE ( 5 -

@

SWITCH FROM €6 M TO |2V BY REVERSING
POSITION OF SWITCHING BAR PLATE
FOLLOW MARKINGS ON TERMINAL BOARD

TL 5073l

Figure 13. Input circuit, Voltage Converter PP-49/VVX-1,
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Visual Identification Equipments
AN/ VVX-I and AN/ VVX-1X

the 6-volt primary connections (terminals 9 and
10) or to the 12-volt primary connections (ter-
minals 16 and 17). In the 12-volt mode of opera-
tion terminals 16 and 17 are connected through
two pairs of parallel 0.25-ohm, 10-watt resistors
(18-1), (18-2), (18-3), and (18-4). When the
vibrator is operating, it reverses the direction of
current flow in the primary of the transformer
at a rate of approximately 120 cycles per second,
causing an induced voltage to appear in the sec-
ondary winding. .

(2) A 1-mfd, 165-volt a-c eapacitor (2-2) serves
as the buffer and is connected to the ends of the
transformer primary winding.

(3) A 0.5-mfd, 50-volt d-c capacitor (4) is the
input RF filter capacitor.

(4) Another 1-mfd, 165-volt a-c capacitor (3-1)
and a 5-ohm, Y4-watt resistor (14) serve as the
vibrator driver-point suppressors and provide
improved vibrator operation.

(5) Another 1-mfd, 165-volt a-c capacitor (2-1)
serves as the primary buffer.

b. High-voltage Secondary Civeuit (fig. 14).
The ends of the center-tapped winding of the
power transformer (11) are connected to the
plate terminals of two 12 X 3 rectifier tubes
(12-1) and (12-2). The resulting d-c output,
which is taken from the transformer secondary
center tap, charges two 23-mfd, 2,000-volt d-c¢
capacitors (5-1) and (5-2).

WHITE

J @ j RED

HI-VOLTAGE

A
2
CAP
g 1 2
| ] RED

WHITE

CIRCUIT

TL 50732

Figure 14. High-voltage secondary cireuit, Voltage Converter PP-49/VVX-1.
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e. Timing and Trigger Circuit (fig. 15). (1)
Six 200,000-ohm, 1-watt bleeder resistors (15-1),
(15-2), (15-3), (15-4), (15-5), and (15-6), pass
current and charge capacitor (2-3) to approxi-
mately 300 volts direct current. The capacitor
(2-3) is in series with the primary of the ignition
coil in the identification lamp. When capacitor

(2-3) is shorted to ground, an impulse of current
passes through the primary of the lamp ignition
coil (fig. 16). The high voltage produced on the
secondary of the ignition coil ionizes the gas in
the lamp. The charge on the high-voltage capaci-
tors (5-1) and (5-2) then discharges through
the lamp, causing a brilliant flash of light.

TO CAPACITORS
5-1 & 5-2

I % @%
,Z@I@? .

v

4-6-13

]

TO CHOKE

WHITE

(20)

ikt 60 |

GREEN /]f_‘r
-, GREEN /lI 4 |

S o

RED

AAAN
IGNITION

4 @@—@

AAAAN

il®

TRIGGER

i GND.

L

WHITE

2

TL 50733

Figure 15. Timing and trigger circuit, Voltage Converter PP-49/VVX-1,

(2) Timing of the ignition circuit is accom-
plished as follows : immediately after a flash, the
high-voltage capacitors (5-1) and (5-2) are dis-
charged. This constitutes a short circuit on the
secondary of the transformer. The current at
this time-is high (approximately 150 ma). This
current is passed through the coil of relay 9 and
causes the relay to close. As the voltage on the
capacitors (6-1) and (5-2) increases, the cur-
rent through the coil of the relay 9 decreases un-

til the relay opens. The time required for this
cycle is between 1 and 114 seconds. When relay 9
is open and relay 8 is closed, capacitor (2-3) is
shorted out to ground.

(3) A 0.5-mfd, 50-volt d-¢ capacitor (3-2) im-
proves the action of relay 9.

(4) A 500-ohm, 10-watt resistor (13) deter-
mines the timing of relay 9.

(5) Relay 8 is actuated by means of the push
button on the identification lamp.

15
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AN/VVX-1 and AN/VVX-1X

Hl VOLTAGE

IGNITION COIL J
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TRIGGER
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TL 50734
Figure 16. Identification lamp circuit.

21. VOLTAGE CONVERTER
PP-50,/VVX-1X.

The voltage converter unit circuit may be con-
sidered in three separate sections according to
the functions perfermed by each:

a. Imput Cirewit (fig. 17). (1) When the ON-
OFF switch (6) is thrown to ON, current flows
through the fuse (7), the ON-OFF switch, and
the RF choke (21) to the switching panel where
it flows to tap E on the transformer. In the 24-
volt mode of operation, the current flows from
tap E through a 10-ohm, 10-watt resistor (16)
to the actuating coil of the vibrator (pin No. 3
on the vibrator socket). In the 12-volt mode
of operation, the 10-ohm, 10-watt resistor (16)
is omitted from the vibrator coil circuit and
current flows directly from tap E to the actu-
ating coil of the vibrator. The vibrator side
reeds (pins No. 1 and No. 6 on the vibrator
socket) are connected through two pairs of par-
allel 0.25-ohm, 10-watt resistors (18-1), (18-2),
(18-3), and (18-4) to the switching plate. From
the switching plate connection is made to either
the 12-volt primary connections (terminals 9
and 10) or to the 24-volt primary connections

£

.["_
EPE g S T g
£ e bami f

—

INPUT 12-24 VD.C. = (6)

@ :

CWHFTE ‘ 5 /‘ WHIT
® F

SWITCH FROM 12V TO 24V. BY REVERSING
POSITION OF SWITCHING BAR PLATE
FOLLOW MARKINGS ON TERMINAL BOARD

000000000000000000000Q

S)

WHITE

TL 50735

Figure 17. Input circuit, Voltage Converter PP-50/VVX-1X.
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(terminals 16 and 17). In the 24-volt mode of
operation terminals 16 and 17 are connected to
the transformer windings through two pairs of
parallel 2-ohm, 10-watt resistors (17-1), (17-2),
(17-3), and (17-4). When the vibrator is oper-
ating, it reverses the direction of eurrent flow
in the primary of the transformer at a rate of
approximately 120 cycles per second, causing an
induced voltage to appear in the secondary wind-
ing.

(2) A 1-mfd, 165-volt a-c capacitor (2-2) serves
as the buffer and is connected to the ends of the
transformer primary winding.

(3) A 0.5-mfd, 50-volt d-c¢ capacitor (4) is the
input RF filter capacitor.

(4) Another 0.5-mfd, 50-volt d-c capacitor (3-1)
and a 5-ohm, 146-watt resistor (14) serve as the
vibrator driver-point suppressors and provide
improved vibrator operation.
(5) Another 1-mfd, 165-volt a-¢ capacitor (2-1)
serves as the primary buffer.

b. High-voltage Secondary Circwit (fig. 18).
The ends of the center-tapped winding of the
power transformer (11) are connected to the
plate terminals of two 12 X 3 rectifier tubes
(12-1) and (12-2). The resulting ‘d-c¢ output,
which is taken from the transformer secondary
center tap, charges two 23-mfd, 2,000-volt d-c
capacitors (5-1) and (5-2).

Hl VOLTAGE

TO
TIMING
CIRCUIT

' QD

TL 50736

Figure 15. High-voltage secondary circuit, Voliage Converter PP-50/VVX-1X.
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AN/VVX-1 and AN/ VVX-IX

c. Timing and Trigger Cirewit (fig. 19). (1)
Six 200,000-ohm, 1-watt bleeder resistors (15-1),
(15-2), (15-3), (15-4), (15-5), and (15-6) pass
current and charge capacitor (2-3) to approxi-
mately 300 volts d-c. The capacitor (2-3) is
in series with the primary of the ignition coil
in the identification lamp. When this capaci-
tor (2-3) is shorted.to ground, an impulse of cur-
rent passes through the primary of the lamp igni-
tion coil (fig. 16). The high voltage produced on
the secondary of the ignition coil ionizes the gas
in the lamp. The charge on the high-voltage ca-
pacitors (5-1) and (5-2) then discharges through
the lamp, causing a brilliant flash of light.

(2) Timing of the ignition circuit is accom-
plished as follows : immediately after a flash, the
high-voltage capacitors (5-1) and (5-2) are dis-

charged. This constitutes a short circuit on the
secondary of the transformer. The current at
this time is high (approximately 150 ma). This
current passes through the coil of relay 9 and
causes the relay to close. As the voltage on the
capacitors (5-1) and (5-2) increases, the current
through the coil of the relay 9 decreases until the
relay opens. The time required for this cycle is
between 1 and 114 seconds. When relay 9 is open
and relay 8 is closed, capacitor (2-3) is shorted
out to ground.

(3) A 0.5-mfd, 50-volt d-c capacitor (3-2) im-
proves the action of relay 9.

(4) A 500-ohm, 10-watt resistor (13) deter-
mines the timing of relay 9.

(5) Relay 8 is actuated by means of the push
button on the identification lamp.

TO CAPACITORS
5-1 & 5-2

WHITE WHITE
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TO CHOKE (21)

WHITE
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TL 50737

Figure 19. Timing and trigger circuit, Voltage Converter PP-50/VVX-1X.
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PART SIX
CORRECTIVE MAINTENANCE

22."REPLACING PARTS, VOLTAGE
CONVERTER UNIT.

a. Location of Parts. Two high-voltage ca-
pacitors (5-1) and (5-2), the transformer (11),
the vibrator (1), and two 12 X 3 rectifier tubes
(12-1) and (12-2) are mounted on top of the
chassis (fig. 12).

CAUTION: DISCHARGE HIGH-
VOLTAGE CAPACITORS BEFORE
ATTEMPTING ANY INSPECTION
OR REPAIR.

b. Replacing Vibrator and Tubes (pars. 16
and 17).

¢. Other Components. Other components will
rarely have to be replaced. To replace any of
them, check the wiring of the unit with the sche-
matic diagram (fig. 22) or wiring diagram (fig.
23) for Voltage Converter PP-49/VVX-1, and
with figure 24 or figure 25 for Voltage Converter
PP-50/VVX-1X. Make sure that new parts are
firmly mounted and that all new connections are
firm and secure.

23. MOISTUREPROOFING AND
FUNGIPROOFING.

a. General. Communication failures commonly
oceur when Signal Corps equipment is operated
in tropical areas where temperature and relative
humidity are extremely high. The following
problems are typical:

(1) Resistors and capacitors fail.

(2) Electrolytic action takes place in coils,
chokes, transformer windings, ete,, causing
eventual breakdown.

(3) Hook-up wire and cable insulation break
down. Fungus growth accelerates deterioration.
(4) Moisture forms electrical leakage paths on
terminal boards and insulating strips.

(b) Moisture provides leakage paths between
battery terminals.

b. Treatment. A moistureproofing and fungi-

proofing 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 fungiresistant
varnish applied by means of a spray gun. A brief
description of the method of application follows :

(1) All repairs and adjustments necessary for
the proper operation of the equipment are made.
(2) Equipment to be processed is thoroughly
cleaned of all dirt, dust, rust, fungus, oil, grease,
ete.

(3) Equipment is partially disassembled and
certain points, such as relay contacts, open
switches, air capacitors, sockets, bearings, ete.,
are covered with masking tape.

(4) Equipment is thoroughly dried by heat to
expel moisture which the circuit elements have
absorbed,

(5) All circuit elements and all parts of the
equipment are sprayed with three coats of mois-
tureproofing and fungiproofing varnish.

(6) The equipment is given a final operational
check.

c. Step by step Instructions. (1) CHECK-
ING EQUIPMENT. Be sure the equipment is
in operating condition. Make any repairs to put
the equipment in perfect operating condition
before proceeding.

(2) DISASSEMBLY. Remove the input ter-
minal cover and the output terminal cover of the
voltage converter by unscrewing the two screws
holding each in place (fig. 12). Turn the voltage
converter upside down, and remove the bottom
cover by unscrewing the six retaining screws
holding it in place. This exposes the bottom of
the chassis.

(3) CLEANING. Use a dry air blast or a
small brush to remove dirt, oil, and grease from
the exposed parts on the chassis. Then wipe with
a clean cloth dampened with naphtha.

19
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(4) MASKING. Cover with masking tape
those parts of the following items where a coat-
ing of varnish would prevent electrical continu-
ity : relays No. 8 and No. 9 (figs. 20 and 21), in-
put terminals (fig. 12), lamp terminals (fig. 12),
and input switching terminals (figs. 8, 9, 20, 21).
(5) DRYING. Dry the voltage converter for
two hours in an oven at 160° F. Watch for indi-
cations of melted wax, and, if necessary, lower
the oven temperature. Add one hour to the dry-
ing time for each 107 F. that the temperature has
been lowered.

(6) VARNISHING. (a) Remove chassis from
oven, and immediately apply the coating mate-
rial (Dulac No. 86 - thinner) in a wet spray
coat to all hook-up wire, circuit elements, and
fabric insulated elements, Spray the exposed
parts from all directions and from all angles to
make sure that each item or element is entirely
covered.

(b) Apply three coats of moistureproofing and
fungiproofing varnish. Allow sufficient time be-
tween coats for the equipment to dry. The chassis
may be placed in the oven to hasten the drying.
(¢) Remove all the masking tape. Coat with a
brush all parts that cannot be reached by spray.
Do not coat any electrical contact points.

(7) RECHECKING. Replace the bottom cover
on the voltage converter. Recheck the operating
condition of the equipment. If the equipment is
in good operating condition, then replace input
and output terminal covers.

(8) MARKING. Mark MFP and date of treat-
ment.

(9) REFERENCE. For a full description of
the varnish spray method of moeistureproofing
and fungiproofing, refer to TB Sig 13. TB Sig
13 also contains instructions regarding the prep-
aration and use of the materials required.

24. TROUBLE ANALYSIS.

a. Danger points are labeled on figures 12, 20,
and 21. At these points a shock could mean
serious injury or death. However, care must be
used in servicing any parts of the equipment
since there are other points at which a mild
shock could bz received.

b. If the voltage converter unit fails to operate
when the ON-OFF switch is thrown to ON :

20

(1) Check fuse.
(2) Check voltage on input terminals of voltage
converter unit,
(3) Check setting of switching plate.
(4) Check continuity of primary cireuit. Refer
to schematic diagrams (fig. 22 for Voltage Con-
verter PP-49/VVX-1 and fig. 24 for Voltage
Converter PP-50/VVX-1X). ;

¢. If the voltage converter unit operates, but
the identification lamp does not flash: (1) Place
a 0-50 ampere ammeter in the input circuit. The
normal input current when the identification
lamp is not flashing is approximately as follows :
(a) PP-49/VVX-1. 4.3 amperes on 6 volts, 2.8
amperes on 12 volts,
(b) PP-50/VVX-1X. 2.3 amperes on 12 volts.
1.5 amperes on 24 volts.
(2) Throw the ON-OFF switeh to ON. If the
ammeter reading in the input circuit rises to a
high value and then falls to a low value, proceed
as follows :
(a) Check flash lamp.
(b) Take resistance and voltage readings of the
timing and trigger circuit. Refer to paragraphs
25b and 25¢ for Voltage Converter PP-49/VVX-1
and to paragraphs 26b and 26¢ for Voltage Con-
verter PP-50/VVX-1X.
(¢) Check switch and coil in the identification
lamp.
(3) If, when the ON-OFF switch is thrown to
ON, the current reading on the ammeter rises
to a high value and remains high, proceed as fol-
lows:
(a) Check rectifier tubes.
(b) Check high-voltage capacitors.
(¢) Check for possible short circuit in the iden-
tification lamp.
(1) Check capacitor (2-2) for a possible short
circuit.
(¢) Check transformer for a possible short cir-
cuit.

25. CIRCUIT TEST, VISUAL IDENTI-
FICATION EQUIPMENT AN/VVX-l.
CAUTION: DISCHARGE HIGH-
VOLTAGE CAPACITORS BEFORE
ATTEMPTING ANY INSPECTION

OR REPAIRS (par. 12).
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Figure 21. Voltage Converter PP-50/VVX-1X, inside view of chassis.
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a. Meters Required. The following meters are
required for a point-to-point circuit test:

Meter Range
D-c voltmeter. 0 to 50 volts de.
A-c voltmeter, 0 to 100 volts ac.
D-c voltmeter. 0 to 500 volts de

(5,000 ohms per volt,
at least).
0 to 5,000 volts ac.
0 to 2,500 volts de,
0 to 50 amps.
0 to 500 ohms.
0 to 5,000 ohms.
0 to 5,000,0000hms.

b. Resistance and Continuity Test. Refer to
wiring diagram, figure 23, for location of points.
With the input cable disconnected, the ON-OFF
switch thrown to ON, and switching bar set for
6 volts, resistance readings should be approxi-
mately as follows:

A-c voltmeter,
D-¢ voltmeter.
Ammeter.
Ohmmeter,

Points Readings
A to B. 0.0 ohms.
A to C. 0.0 ohms.
A to D. 0.0 ohms.
A to E. 0.0 ohms.
A to G (with switching

plate set for 6-

volt operation). 1.5 ohms.

=

to G (with switching
plate set for 12-

volt operation). 6.5 ohms.
M to G. 1.5 ohms.
N to G. 0.0 ohms.
L to K. 5.0 ohms.
F to H. 0.02 ohms.’
b e o 0.075 ohms.
O to P (OandParethe

plate terminals,
one on top of
each 12X3 tube). 2,000 ohms.

O to Q. 1,000 ohms.
P to Q. 1,000 ohms.
Q to G. 1,200,000 ohms.
T to G. 200,000 ohms.
R to G. 340 ohms.
S to Uk 50 ohms.

22

¢. Voltage Test.

*CAUTION: BE CAREFUL. DO MNOT
TOUCH DANGER POINTS WITH
YOUR HANDS. USE ONLY ONE
HAND TO MANIPULATE TEST
LEADS. NEVER TOUCH ANY-
THING WITH THE OTHER HAND.
DANGER POINTS are marked on fig-
ures 12, 20, and 21. At these points, a
shock could mean serious injury or death.
However, care must be used in servicing
any part of the equipment, since there
are other points at which a mild shock
could be obtained.

(1) With the equipment operating on a 6-volt
d-c. input, the following approximate readings
should be obtained in the primary circuit:

Points Readings
A to G. 6 volts de.
H to F. 11 volts ac.
I to J. 22 volts ac.

(2) With the equipment operating on a 12-volt
d-c¢ input, the following approximate readings
should be obtained on the primary ecircuit:

Points Readings
A to G, 12 volts de.
H to F. 11 volts ac.
I to & 22 volts ac.

(3) With the equipment operating on either a

6- or 12-volt d-c input, the following approxi-

mate readings should be obtained on the secon-
dary circuit:
Points

O to P (OandP arethe

plate terminals,

one on top of

each12X3tube). 3,200 volts ac.

Readings

0 to Q 1,600 volts ac.
P to Q 1,600 volts ac.
Q to G 1,900 volts de.
T to G 275 volts de.
R to G (identification

lamp not flash-

ing). 1.5 volts de.
R to G (max when lamp

is flashing). 30 volts de.
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26. CIRCUIT TEST, VISUAL IDENTI-
FICATION EQUIPMENT AN/VVX-1X.

CAUTION: DISCHARGE HIGH-
VOLTAGE CAPACITORS BEFORE
ATTEMPTING ANY INSPECTION
OR REPAIRS (par. 12).

a. Meters Required. The following meters are
required for a point-to-point circuit test:
Meter Range
D-c voltmeter. 50 volts de.
A-c voltmeter. 0 to 100 volts ac.
D-c voltmeter. 0 to 500 volts de
(5,000 ohms per volt,
at least).
0 to 2,600 volts de.
0 to 5,000 volts ac.
0 to 50 amps.
0 to 500 ohms.
0 to 5,000 ohms.
0 to 5,000,0000hms.

b. Resistance and Continuity Test. Refer to
wiring diagram, figure 25, for location of points.
With the input cable disconnected, the ON-OFF
switch thrown to ON, and switching bar set for
12-volt operation, resistance readings should be
approximately as follows :

Points Readings
A to B. 0.0 ohms.
A to C. 0.0 ohms.
A to D. 0.0 ohms.
At : 0.0 ohms.
At (with switching
plate set for 12-
volt operation). 6.0
(with switching
plate set for 24-
volt operation). 16.0
M to G. 6.0
N to G. 0.0 ohms.
L to K. 10.0 ohms.
F to H. 0.075 ohms.
L ta' J; 0.3 ohms.
(Oand Parethe
plate terminals,
one on top of
each 12X3 tube). 2,000
1,000
1,000

0 to

D-¢ voltmeter.
A-c voltmeter,
Ammeter,
Ohmmeter.

ohms.
A to

ohms.
ohms.

t A 1,200,000 ohms.
t , 200,000 ohms.
to G. 340 ohms.
to U.

200 ohms.
. Voltage Test,

Caution: Be careful. Do not touch
danger points with your hands. Use
only one hand to manipulate test leads.
Never, touch anything with the other
hand. DANGER POINTS are marked
on figures 12, 20, and 21. At these points,
a shock could mean serious injury or
death. However, care must be used in
servicing any part of the equipment,
since there are other points at which a
mild shock could be obtained.

(1) With the equipment operating on a 12-volt
d-c input, the following approximate readings
should be obtained in the primary circuit:

Points Readings

A to G. 12 volts de.

H to F. 22 volts ac.

I to J. 44 volts ac.

(2) With the equipment operating on a 24-volt
d-c¢ input, the following approximate readings
should be obtained on the primary circuit:

Points Readings

A to G. 24 volts de.

H to F. 22 volts ac.

I to Jd. 44 volts ac.

(3) With the equipment operating on either a
12-volt or 24-volt d-c¢ input, the following ap-
proximate readings should be obtained on the
secondary circuit:

Points
O to P (OandParethe
plate terminals,
one on top of
each12X3tube). 3,200 volts
Q. 1,600 volts
Q. 1,600 wvolts
G. 1,900 wvolts
G.
G

Readings

275 volts

to (identification

lamp not flagh-

ing). 1.5 volts
R to G (max when lamp

is flashing). 30 volts
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Figure 22. Schematic diagram, Voltage Converter PP-49/VVX-1,
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Figure 24. Schematic diagram, Voltage Converter PP-50/VVX-1X.
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