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C H A P T E R  1

I N T R O D U C T I O N

1 - 1 .  S c o p e
a. This manual contains direct support (DS) and

general support (GS) maintenance instructions for
Teat Set Analyzer, Camera LS-90A. It includes in-
structions appropriate to DS and GS maintenance for
troubleshooting, testing, aligning, repairing the equip-
ment, replacing maintenance parts, and repairing
specified maintenance parts. It also lists the tools,
materials, and teat equipment required to perform DS
and GS maintenance

b. The complete technical manual for this equip-
ment includes TM 11-6760-239-12.

NOTE
For applicable forms and records, refer to TM
11-6760-239-12.

1 -2 .  Indexes  o f  Pub l ica t ions

a. Refer to the latest issue of DA Pam 310-4 to
determine whether there are new editions, changes, or
additional publications pertaining to the equipment

b. Refer to DA Pam 310-7 to determine whether
there are modification work orders (MWO’s) pertain-
ing to the equipment

1 - 3 .  C o m m o n  N a m e s
Common names have been assigned to the items listed
in table 1-1 below.

Table l-l Common Names
Common names Nomenclature

Camera analyzer. . . . . Test Set, Analyzer, Camera LS-80A
Test cable W1 . . . . . . . Cable assembly, special purpose electri-

cal (W1, right relay assembly test).
Test cable W2.. . . . . . Cable assembly special purpose electri-

cal (W2, left relay assembly test).
Test cable W3. . . . . . . Cable assembly, special purpose, electri-

cal: (W3, lens cone test).
Test cable W4. . . . . . . Cable assembly, special purpose, electri-

cal: (W4, camera body test).
Test cable W5 .. . . . . , Cable assembly, special purpose, electri-

cal: (W5, control 1).
Test cable W6. . . . . . . Cable assembly, special purpose, electri-

cat (W6, control 2).
Test cable W7 . . . . . . . Cable assembly, special purpose, electri-

cal: (W7, sensor test).
Test cable W8. . . . . . . Cable assembly, special purpose, electri-

cal: (W8, servo drive and S/C).
Power cable W9 . . . . . Cable assembly, special purpose electri-

cal: (W9, input power).
Camera test adapter. . Adapter. Test, Camera LM-178A
Cone shutter test Cable assembly, special purpose, electri-

cable. cal: (coneshutter test).
Body shutter test Cable assembly, special purpose, electri-

cable. cal: (body-shutter test).

1-1 / 1-2 (blank)
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C H A P T E R  2

F U N C T I O N I N G  O F  E Q U I P M E N T

Section I.  BLOCK DIAGRAM ANALYSIS

2 - 1 .  C a m e r a  A n a l y z e r  F u n c t i o n a l  D e -
s c r i p t i o n

(fig. 2-1)
a The camera analyzer consists of three main test

sections and a MASTER section. The three main test
sections are: CONTROL-POWER SUPPLY section,
LENS CONE section, and CAMERA BODY section.
The camera test adapter is an accessory equipment to
the camera analyzer and its functional description is
covered in paragraph 2-2. Figure 2-1 illustration the
functional relationship of the camera analyzer test sec-
tions and MASTER section.

b. The MASTER section programs the camera
analyzer for internal tests or for tests by one of the
three test sections The MASTER section includes
POWER switch S7, LAMP TEST switch S6, MASTER
switch S1 and binding posts for connection of external
test equipment POWER switch S7 controls applica-
tion of 115 volts, 400 Hz and + 28 volts dc primary
power to the camera analyzer. LAMP TEST switch S6
is a self-test feature which checks operation of the
camera analyzer front panel lamps, except the primary
power AC PWR and DC PWR indicators. The binding
posts permit test equipment hookup to the camera
analyzer for use during testing. MASTER switch S1 is
a five-position switch, three positions of which are
used to select one of the three test sections, a fourth to
select INTERNAL TEST 1, and the fifth to select
INTERNAL TEST 2.

c. The CONTROL-POWER SUPPLY section pro-
vides the control voltages and signals to test Control,
Power Supply LA-406A, or the intervalometer, film
drive amplifier, and PC board and component assem-
bly modules of the LA-406A. The section includes the
E V/H simulator circuit, the motor tachometer
simulator circuit, MODULE TEST switch S1, TEST
switch S2 and CONFIGURATION switch S3. The con-
nectors associated with this section are CONTROL
(J1) connector J9, CONTROL (J2) connector J10, and
MODULES connector J11. During LA-406A tests con-
nectors J9 and J10 are used to interconnect the
LA-406A with the camera analyzer. Connector J11 is
used when tests are performed on the intervalometer,
film drive amplifier, and PC board and component
assembly modules of the LA-406A.

d. The LENS CONE section provides the control
voltages and signals to test Lens Cone, Camera, Aerial
Reconnaissance LA-370A (1 3/4-inch, also called

44mm), LA-371A (3-inch), LA-374A 6-inch), and
LA-372A (12-inch); Light Sensor, Aircraft Camera
LA-407A; and the S/C switch and servo drive module
of the lens cone The LENS CONE section includes an
increase/decrease dc exposure circuit, a simulated ex-
posure feedback circuit, a photocell output simulator
circuit, and TEST switch S10. The connectors
associated with this section are LENS CONE J6,
SENSOR J7, and MODULE J8.

e. The CAMERA BODY section provides the control
signals and voltages required to test Body Drive, Air-
craft Camera LA-373A. The section includes a recycle
initiate circuit, TEST LEFT ASSEMBLY switch S8,
TEST RIGHT ASSEMBLY switch S9, and MODE
switch S5. Connectors associated with this section are
SYS SIMULATOR J2, BODY J3, LEFT ASSEMBLY
J4, and RIGHT ASSEMBLY J5.

f. The INTERNAL TEST 1 position of MASTER
switch S1 programs the camera analyzer to test the
internal -28 volts dc power supply, simulated foot-
lamberts, and recycle initiate simulator circuits of the
camera analyzer.

g. The INTERNAL TEST 2 position of MASTER
switch S1 programs a test for the E V/H simulator cir-
cuit of the camera analyzer.

2 - 2 .  C a m e r a  T e s t  A d a p t e r  F u n c t i o n a l

D e s c r i p t i o n
The camera test adapter is used to provide mode selec-
tion and exposure system signals for testing Camera,
Still Picture KA-76A. The camera test adapter elec-
tronic package consists of: a camera mode selector cir-
cuit; an exposure control circuit; a camera cycle cir-
cuit; indicator lamp assembly circuits; a lamp test cir-
cuit, three test point circuits; and a power supply cir-
cuit

a Camera Mode Selector Circuit. This circuit
selects different operating modes for the camera under
test as well as compensates for differences that exist
when the camera is operated with a 1 3/4-inch (44mm) 3-
inch, 6-inch, or 12-inch lens cone assembly. Its op-
erating principles are given in paragraph 2 -3a

b. Exposure Control Circuit This circuit develops
exposure signals for testing the shutter and dia-
phragm response of the camera’s lens cone assembly.
Its operating principles are given in paragraph 2 -3b.

c. Camera Cycle Circuit. This circuit develops a

2-1



T M  1 1 - 6 7 6 0 - 2 3 9 - 3 4  

2 - 2

Figure 2-1. Camera analyzer,  block diagram.
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+28 vdc pulse for initiating a camera cycle. Its
operating principles are given in paragraph 2 -3c.

d. Indicator Lamp Assembly Circuits. These circuits
provide visual indications of normal camera operation
as well as the application of dc power to the camera
test adapter. Its operating principles are given in para-
graph 2-3d.

e. Lamp Test Circuit. This circuit provides a means
of testing the indicator lamp assemblies which provide
indications of normal camera operation prior to a cam-
era test. This insures correct indicator lamp operating
during a camera test Its operating principles are given
in paragraph 2 -3e.

f. Test Point Circuits. Three binding post test points
are provided on the front panel of the camera test
adapter. One test point is a common ground con-
nection The remaining two test points are connected
to signal lines in the camera. These test points permit
checking internal circuits of the camera without dis-
assembling the camera.

2 -3 .  Camera  Tes t  Adap te r  C i rcu i t s
(figs. FO-1 and FO-15)

a. Camera Mode Selector Circuit. This circuit con-
sists primarily of MODE switch S1. When MODE
switch S1 is set at the AUTO position, switch contacts
1 and 2 (pin 1 is the switch common) are interrupted so
the camera must be operated in the auto mode by Sim-
ulator, Control System, Camera LS-36A through the
camera test adapter. The LS-36A together with
Analyzer Set, Photographic Surveillance System
LS-89A, is used in conjunction with the camera test
adapter for DS and GS support maintenance. When
MODE switch S1 is set at the PULSE, IMC PULSE, or
NIGHT positions, the camera test adapter selects the
camera’s operating mode through switch contacts 1
and contacts 2, 3 and 4, respectively.

b. Exposure Control Circuit. This circuit consists of
section B of EXPOSURE selector switch S2, an associ-
ated variable resistor network consisting of resistors
R6 through R13, and EXPOSURE NORMAL-INCR
toggle switch S3 and EXPOSURE OVER-NORMAL
UNDER switch S4.

(1) Exposure selector switch S2. Section B of two
position wafer switch S2 selects an exposure signal
which is used to check the shutter and diaphragm re-
sponse of the camera lens cone assembly. It selects be-
tween either of two different preset variable controls
in a resistor network, or a photocell input that is pro-
duced by an external light source. Section A of EX-
POSURE switch S2 completes the + 28 volt dc inter-
lock circuit of the lens cone assembly to ensure operat-
ing power for testing the camera.

(a) When S2 is set at the 44 mmcal, 3-in. cal, 6-
in. cal, or 12-in. cal position, the higher level exposure
signal is selected from variable resistor R11 for testing
purposes. (Compensation for differences in the signal

requirements of the lens cone assemblies is made
automatically through current limiting resistors R6
through R9 with switch section S2B.) When EX-
POSURE switch S2 is set to the OPR ALL position, a
portion of the dc voltage developed across variable
resistor R12 is applied through resistor R10 and EX-
POSURE switch section S2B to a summation point in
the camera lens cone. At the summation point, the ap-
plied exposure signal current is summed with a dc
feedback current from the diaphragm position po-
tentiometer in the camera. The resultant current pro-
vides the error input to the camera exposure circuit
The exposure circuit of the camera under test then
causes operation of the shutter and lens cone dia-
phragm to null the error input resulting in the
approximate shutter speed and aperture indicator
positions shown below:

KA-76Camera
under test Shutter speed Lens aperture

with lens cane S/C indicator indicator
13/4 in. (44 mm) 100 1/1500 to l/3000 FIXED (5.6)
3 in. 50 1/3000 About 5.6
6 in. 50 1/3000 5.6 to 6.7
12 in 50 1/3000 5.6 to 8.0

(b) When EXPOSURE switch S2 is set to the
SEN position, exposure signals developed in the cam-
em test adapter are disconnected from the camera.
The SEN (sensitivity) switch position permits use of
exposure signals developed by an external light source.
This affords a means to qualitatively check the re-
sponse of camera exposure circuits under changing
light levels. If the light sensor is not available, photo-
cel l  assembly PN 6680-930-1 (NSN 4920-
00-867-0046) may be substituted and its re-
suits can be compared with the results obtained with
light sensor PN 5526-100 (NSN 6760-00-070-4735)
to determine whether the light sensor is defective. The
approximate results obtained with EXPOSURE switch
S2 set to the SEW position are as follows:

Camera
with lens

Filter on
light box
N o n e

25%

25%

25%

8%

8%

8%

S/C
SETTINGS
 25 

50

25

100

200

25

100

400

1.56% 00
I

Shutter
speed

1 - 1
1000 1500

1 - 1
2000 3000

1 - 1
300 400

1 - 1
l000 1500

1 - l
2000 3000

1 - 1
100 150

1 - 1
400 600

1 - 1
1500 2000

1/60

5.6

5.6

5.6

5.6

5.6

5.6

5.6

5.6

5.6
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(2) NORM-INCR toggle switch S3. When switch
S3 is set at the NORM position, its contacts are open
Under these conditions, camera exposure circuits are
controlled by EXPOSURE switch S2 or the LIGHT
LEVEL switch on the light box. When switch S3 is set
at the INCH position, a dc ground path is completed
through the switch to increase exposure relay
1A3A2K4 in the camera which energizes. As a result,
the shutter is set to its lowest speed and the lens cone
aperture is driven to its widest opening.

(3) OVER-NORMAL-UNDER toggle switch S4.
This switch simulates underexposed and overex
signals. When switch S4 is set at the OVER position, a
dc ground path is completed through the switch to
energize over exposure relay lA3A2K1 in the camera.
As a result, a camera exposure is increased one f/stop.

NOTE
If the increase in camera exposure is accom-
plished by the shutter rather than by the
diaphragm, the fractional value of the shut-
ter speed will be doubled. For example, the
shutter speed may change from l/3000 to
1/1500. When switch S4 is set at the UNDER
position, it completes a dc ground path which
energizes underexposure relay 1A3A2K2 in
the camera. As a result, the camera exposure
is decreased one f/stop.

NOTE
If a decrease in camera exposure is affected
by the shutter rather than by the diaphragm,
the fractional value of the shutter speed will
be halved. For example, the shutter speed
may change from 1/1500 to l/3000. When
switch S4 is set at the NORMAL position, it
opens the dc ground path to the camera that
is completed when the switch is set at either
the OVER or UNDER exposure position.

c. Camera Cycle Circuit. This circuit consists of
CYCLE pushbutton, switch S7. When switch S7 is
momentarily depressed, it produces a momentary + 28
volts dc pulse which is coupled to the camera to ini-
tiate a shutter cycle in all modes except autocycle.

d. Indicator Lump Assembly Circuits. These circuits
consist of two indicator lamp assemblies (Al and A2)
and a single indicator lamp, DS1. Indicator lamp DS1
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illumina when + 28 volts dc is applied to the camera
test adapter, provided POWER switch S6 is set at the
ON ition. Indicator lamp assembly Al has four sec-
tions, each of which illuminates to signify a camera
event: namely, completion of the camera operate cir-
cuits by OPR ON lamp DS1; interruption of the film
failure interlock switch by FILM FAIL lamp DS2 when
film runout or breakage occurs or is simulate& comple-
tion of the + 28 volts dc interlock line between the sys-
tern simulator and the camera test adapter, and the
camera, (provided pendant connector P2 is connected
to the camera shutter assembly) by INTLK lamp DS3;
and completion of the camera body night relay circuit
by NIGHT lamp DS4. Similarly, indicator lamp
assembly A2 has four sections which illuminate to sig-
nify the following camera events: actuation of the
autocycle vacuum and autocycle trip switch by SYNC
lamp DS1; actuation of the electronic flash switch for
each camera cycle by FLASH lamp DS2; actuation of
the data trip switch for each camera cycle by DATA
lamp DS3; and actuation of the camera body - indicate
switch for each camera cycle by CYCLE lamp DS4.

e. Lamp Test Circuit. This circuit consists of LAMP
TEST pushbutton switch S5 and diode network R14

and R16 through R20. When S5 is depressed, +28
volts dc is applied in parallel through the diode net-
work to all lamps in indicator lamp assemblies Al and
A2, except lamps DS2 and DS3. These two lamps
receive a ground through LAMP TEST switch S5
because they are normally connected to the +28 volts
dc input line of the camera test adapter. In any event,
all lamps of indicator lamp assemblies Al and A2
should illuminate when LAMP TEST pushbutton
switch S5 is depressed. Power lamp DS1 is not a part
of the lamp test circuit.

f. Test Point Circuits. Three binding post test points
are provided on the front panel of the camera test
adapter. One test point (J5) (black) is a common
ground (COMMON) connection while the two remain-
ing test points (J3 and J4) (red) permit measurement
of signal circuits in the camera which are not
accessible without disassembling the camera Test
point J3 (EXPOSURE) is used to measure the error
input to the exposure circuit in the camera lens cone
assembly. Test: point J4 (-TACH) is used to measure
the negative tach (generator) output voltage in the
camera body.

Section II. CAMERA ANALYZER STAGE ANALYSIS 

2 - 4 .  C a m e r a  A n a l y z e r  P o w e r  D i s t r i b u -
t i o n .

(fig. 2-2)
When POWER switch S7 is set to ON, primary power
is applied to the camera analyzer. 115 VAC, 400 HZ
power is applied through POWER connector J1, pin A,
AC fuse F1, and one section of POWER switch S7 to
AC POWER indicators DS1 and DS2 to illuminate
these lamps; MASTER switch S1 for rerouting to con-
nectors J1, J6, J9 and J11; and to transformer T1.
The secondary windings of transformer T1 supply
power to the E V/H simulator circuit and the photocell
output simulator circuit. + 28 volts dc power is applied
through POWER connector J1, pin J, DC fuse F2, and
another section of POWER switch S7 to DC POWER
indicators DS3 and DS4 to illuminate these lamps, to
MASTER switch S1 to actuate one of the three test
sections of the camera analyzer, and to LAMP TEST
switch S6.

The camera analyzer electronic circuit func-
tions when testing LA-406A modules are
described in paragraphs 2-5, 2-6, and 2-7.

2 - 5 .  L A - 4 0 6 A  I n t e r v a l o m e t e r  M o d u l e

Test  Circuits .
(fig FO-2)

The camera analyzer electronic circuit functions when

performing tests on the intervalometer module of the
LA-406A for each of the six INTVL positions of
MODULE TEST switch S1 are described in the follow-
ing subparagraphs. Tests which are conducted are: R9
BAL, R7 BAL, OPR, + 40VDC, - 40VDC, and TP3.

a. Power Application. When MASTER switch S1
(MASTER section) is set to CONTROL PWR SUPPLY,
115 volts, 400 Hz is applied through section G-Y and
+28 volts dc is applied through section G-X of S1 to
the intervalometer module.

b.  R9BAL. When MODULE TEST switch
(CONTROLPOWER SUPPLY section) S1 is set to
R9BAL, the following circuit functions are completed:

(1) Intervalometer dc power (+28 volts dc
through a thermistor in the intervalometer module) is
applied to intervalometer indicator driver Q17 to for-
ward-bias the driver into conduction. The driver, in
turn, applies ground to MODULE INTVL indicator
DS3 lighting the lamp. This ground also is applied
through section A of MODULE TEST switch S1 and
section C-X of MASTER switch E1 to DC VOLTS indi-
cators DS3 and DS4, lighting these lamps.

(2) Circuit ground is applied through section E of
MODULE TEST switch S1, normally closed contacts
13-2 of relay K3, and section F-Y of MASTER switch
S1 to DC VOLTS GRD connector J19.

(3) Clip input from the intervalometer module is
routed through section G of MODULE TEST switch
S1, normally closed contacts 4-6 of relay K3, section
F-X of MASTER switch S1 and resistor R13 to DC

2 - 5



TM 11-6760-239-34 

Figure 2-2. Camera analyzer, power distribution.

VOLTS INPUT connector J18.
(4) Intervalometer test point 3 is routed through

section J. of MODULE TEST switch S1 to interval-
ometer test point 1.

(5) Circuit ground is applied through section L of
MODULE TEST switch S1 to the E V/H input of the
intervalometer module.

(6) Zener diode CR1.15 (33V) is connected through
section K of MODULE TEST switch S1 to test point 2
of the intervalometer module.

c. R7BAL. When MODULE TEST switch S1 is set
to R7BAL, the following circuit functions are com-
pleted:

(1) Intervalometer dc power (+28 volts dc
through a thermistor in the intervalometer module) is
applied to intervalometer indicator ‘driver Q17 to for-
ward-bias the driver into conduction. The driver, in
turn, applies ground to MODULE INTVL indicator
DS3, lighting the lamp. This ground is also applied
through section A of MODULE TEST switch S1 and
section C-X of MASTER switch S1 to DC VOLTS indi-
cators DS3 and DS4, lighting these lamps.

(2) Circuit ground is applied through section E of
MODULE TEST switch S1, normally closed contacts
13-2 of relay K3, and section F-Y of MASTER switch
S1 to DC VOLTS GRD connector J19.

(3) Clip input is routed through section G of
MODULE TEST switch S1, normally closed contacts
4-6 of relay K3, section F-X of MASTER switch S1
and resistor R13 to DC VOLTS INPUT connector J18.

(4) Intervalometer test point 3 is routed through

section J of MODULE TEST switch S1 to intervalome-
ter test point 1.

(5) Zener diode R115 (33V) is connected through
section K of MODULE TEST switch S1 to intervalome-
ter test point 2.

a. OPP. When MODULE TEST switch S1 is set to
OPR, the following circuit functions are completed:

(1) Intervalometer dc power (+28 volts dc
through a thermistor in the intervalometer module) is
applied to intervalometer indicator driver Q17 to for-
ward-bias the driver into conduction. The driver in
turn, applies ground to MODULE INTVL indicator
DS3 lighting the lamp. This ground is also applied
through section A of MODULE TEST switch S1, and
section B-Y of MASTER switch Sl to SCOPE indi-
cator DSl, through section A-X of MASTER switch
Sl to COUNTER WIDTH indicator DS3, and through
switch A-Y of MASTER switch Al to COUNTER
INTVL indicator DS4, lighting these lamps.

(2) Ground is applied through section F of
MODULE TEST switch S1, and normally closed con-
tacts 14-8 of relay K3 to SCOPE GRD connector J20.

(3) An intervalometer pulse input is applied
through section I-I of MODULE TEST switch Sl, nor-
mally closed contacts l0-12 of relay K3, section II-Y
of MASTER switch Sl, and resistor R14 to SCOPE
VERT connector J21. The intervalometer pulse also is
applied to INTERVAL PULSE indicators DSl and
DS2, lighting these lamps for each pulse input and
through section D-X of MASTER switch Sl and
resistor R12 to PULSE TIMER PULSE connector J12.
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Ground for PULSE TIMER GRD connector J13 is sup
plied directly from the camera analyzer.

(4) The E V/H simulator circuit provides an out-
put through section L of MODULE TEST switch Sl
directly, and also through capacitor C3, to the inter-
valometer module.

e. +40VDC. When MODULE TEST switch Sl is sot
to +40VDC, the following circuit functions are com-
pleted:

(1) Intervalometer dc power (+28 volts dc
through a thermistor in the intervalometer module) is
applied to intervalometer indicator driver Q17 to for-
ward bias the driver into conduction. The driver, in
turn, applies ground to MODULE INTVL indicator
DS3, lighting the lamp. This ground is also applied
through section C-X of MASTER switch Al to DC
VOLTS indicators DS3 and DS4 and through sec-
tion B-Y of MASTER switch Sl to SCOPE indicator
DSl, lighting these lamps.

(2) Circuit ground is applied through section E of
MODULE TEST switch S1, normally closed contacts
13-2 of relay K3, and section F-Y of MASTER switch
Sl to DC VOLTS GRD connector J19.

(3) Ground is also applied through section F of
MODULE TEST switch Sl and nomally closed con-
tacts 14-8 of relay K3 to SCOPE GRD connector J20.

(4) Intervalometer test point 2 is routed through
section G of MODULE TEST switch S1, normally
closed contacts 4-6 of relay K3, and section F-X of
MASTER switch S1 to DC VOLTS INPUT connector
J18.

(5) Intervalometer test point 2 is also routed
through section H of MODULE TEST switch Sl,
normally closed contacts 10-12, of relay K3, section
H-Y of MASTER switch Sl, and resistor Rl4 to
SCOPE VERT connector J21,

(6) The E V/H simulator circuit provides an out-
put through section L of MODULE TEST switch Sl
directly, and also through capacitor C3, to the inter-
valometer module.

f. -4OVDC. When MODULE TEST switch Sl is set
to -4OVDC, the following circuit functions are com-
pleted:

(1) Intervalometer dc power (+28 volts dc
through a thermistor in the intervalometer module) is
applied to intervalometer indicator driver Q17 to for-
ward-bias the driver into conduction. The driver, in
turn, applies ground to MODULE INTVL indicator

DS3, lighting the lamp. This ground is also applied
through section A of MODULE TEST switch Sl and
section C-X of MASTER switch Sl to DC VOLTS
indicators DS3 and DS4, and through section A of
MODULE TEST switch Sl and section B-Y of MAS-
TER switch Sl to SCOPE indicator DSl, lighting these
lamps.

TM 11-6760-239-34 

(2) Ground is applied through n E of
MODULE TEST switch S1, normally contacts
13-2 of relay K3, and section F-Y of MASTER switch
Sl to DC VOLTS GRD connector J19.

(3) Ground is also applied through section F of
MODULE TEST switch Sl, and normally closed
contacts 14-8 of relay K3, to SCOPE GRD connector
J20.

(4) Intervalometer test point 1 is routed through
section G of MODULE TEST switch Sl, normally
closed contacts 4-6 of relay K3, and section F-X of
MASTER switch Sl to DC VOLTS INPUT connector
J18. Intervalometer test point 1 is also routed through
section H of MODULE TEST switch Sl, normally
closed contacts l0-12 of relay K3, and section H-Y of
MASTER switch Sl to SCOPE VERT connector J21.

(5) The E V/H simulator circuit provides an out-
put through section L of MODULE TEST switch Sl
directly, and also through capacitor C3, to the inter-
valometer module.

g. TP3. When MODULE TEST switch Sl is set to
TP3, the following circuit functions are completed:

(1) Intervalometer dc power (+28 volts dc
through a thermistor in the intervalometer module) is
applied to intervalometer indicator driver Ql7 to for-
ward bias the driver into conduction The driver, in
turn, applies ground to MODULE INTVL indicator
DS3 lighting the lamp. This ground is also applied
through section A of MODULE TEST switch Sl and
section C-X of MASTER switch Sl to DC VOLTS
indicators DS3 and DS4, and through section A of
MODULE TEST switch Sl and section B-Y of MAS-
TER switch Sl to SCOPE indicator DSl, lighting these
lamps.

(2) Ground is applied through section E of
MODULE TEST switch Sl, normally closed contacts
1.3-2 of relay K3, and section F-Y of MASTER switch
Sl to DC VOLTS GRD connector J19.

(3) Ground is also applied through section F of
MODULE TEST switch Sl, and normally closed con-
tacts 14-8 of relay K3 to SCOPE GRD connector J20.

(4) Intervalometer test point 3 is routed through
section G of MODULE TEST switch Sl, normally
dosed contacts 4-6 of relay K3, and section F-X of
MASTER switch Sl to DC VOLTS INPUT connector
J18.

(5) Intervalometer test point 3 is also routed
through section H of MODULE TEST switch Sl,
normally closed contacts l0-12 of relay K3, section
H-Y of MASTER switch Sl, and resistor R14 to
SCOPE VERT connector J21.

(6) The E V/H simulator circuit provides an out-
put through section L of MODULE TEST switch S1
directly, and also through capacitor C3 to the inter-
valometer module.
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2 - 6 .  L A - 4 0 6 A  F i l m  D r i v e  A m p l i f i e r
Tes t  C i rcu i t s
(fig. FO-3)

tion. When MASTER SWITCH Sl
s set to CONTROL PWR SUPPLY,
applied through section G-Y of Sl

switch to the film drive amplifier module. +28 volts
dc is applied through section G-X of Sl to the film
drive amplifier module.

b. R13ADJ. When MODULE TEST switch Sl
(CONTROL-POWER SUPPLY section) is set to
Rl3ADJ, the following circuit functions are com-
pleted:

(1) Film drive amplifier dc power (+28 volts dc
through a thermistor in the film drive amphlifier
module) is applied to film drive indicator driver Ql6 to
forward-bias the driver into conduction. The driver, in
turn, applies ground to FILM DRIVE indicator DS4,

g the lamp. This ground is also applied through
tion B of MODULE TEST switch Sl and section

C-X of MASTER switch Sl to DC VOLTS indicators
DS3 and DS4, righting these lamps.

(2) A ground is applied through section C of
MODULE TEST switch Sl to the E V/H input of the
film drive amphlifier.

(3) Input + and - film drive is applied to the
motor tachometer simulator circuit, and its -tach-
ometer feedback output is applied through OPERATE
OFF switch S15 to the film drive amplifier.

(4) The - film drive input is also routed through
section E of MODULE TEST switch Sl, normally

tacts 13-2 of relay K3, and section F-Y of
switch Sl to DC VOLTS GRD connector

(5) The + film drive input is also routed through
of MODULE TEST switch Sl, normally
tacts 4-6 of relay K3, Section F-X of MAS-
h Sl, and resister R13 to DC VOLTS INPUT

connector J18.
c. R9ADJ. When TEST switch S1 is set

to R9ADJ, the foll uit functions are com-
pleted

(1) Film drive amplifier dc power (+ 28 volts dc
through a thermistor in the film drive amplifier
module) is applied to film drive indicator driver Q16 to

driver into conduction. This applies
DRIVE indicator DS4 lighting the

ground is also applied through section B of
TEST switch Sl and section C-X of

R switch Sl to DC VOLTS indicators DS3 and

DS4 lighting the lamps.
(2) Ground is applied to the -tachometer feed-

back input of the film drive amplifier through section
C of MODULE TEST switch Sl and OPERATE OFF
switch S15.

(3) Input + film drive is routed through section G
of MODULE TEST switch Sl, normally closed con-
tacts 4-6 of relay K3, section F-X of MASTER switch
S1, and resistor R13 to DC VOLTS INPUT connector
J18.

(4) Input - film drive is routed through section E
of MODULE TEST switch Sl, normally closed con-
tacts 13-2 of relay K3, and section F-Y of MASTER
switch Sl to DC VOLTS GRD connector J19.

d. OPR. When MODULE TEST switch Sl is set to
OPR, the following circuit functions are completed:

(1) Film drive amplifier dc power (+ 28 volts dc
through a thermistor is the film drive amplifier
module) is applied to film drive indicator driver Ql6 to
forward-bias the driver into conduction. This applies
ground to FILM DRIVE indicator S4 lighting the
lamp. This ground is also applied through section B of
MODULE TEST switch Sl and section C-X of MAS-
TER switch Sl to DC VOLTS indicators DS3 and DS4,
and through section B-Y of MASTER switch Sl to
SCOPE indicator DSl, lighting these lamps.

(2) The output of the E V/H simulator circuit is
routed through section D of MODULE TEST switch Sl
to the film drive amplifier.

(3) Input - film drive is routed through section E
of MODULE TEST switch Sl, normally closed con-
tacts 13-2 of relay K3, and section F-Y of MASTER
switch S1 to DC VOLTS GRD connector J19.

(4) Input + and - film drive is applied to the
motor tachometer simulator circuit, and its output is
routed through OPERATE OFF switch S15 to the -
tachometer feedback input of the film drive amplifier
module.

(5) The - tachometer feedback signal is also
routed from OPERATE OFF switch Sl5 through
PLUS OUTPUT switch S14, section G of MODULE
TEST switch Sl, normally closed contacts 4-6 of relay
K3, and section F-X of MASTER switch Sl to DC
VOLTS INPUT connector Jl8.

(6) The - film drive input is also routed through
section F of MODULE TEST switch Sl. normally
closed contacts 14-8 of relay K3 to SCOPE GRD con-
nector J20

(7) The + film drive input is also routed through
section H of MODULE TEST switch Sl, normally
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through a thermistor in the film drive: amplifier
module) is applied to film drive indicator driver Ql6 to
forward bias the driver into conduction. This applies
ground to FILM DRIVE indicator DS4, lighting the
lamp. This ground is also applied through section B of
MODULE TEST switch Sl and section C-X of MAS-
TER switch Sl to DC VOLTS indicators DS3 and DS4,
and through section B-Y of MASTER switch Sl to
SCOPE indicator DSl, lighting these lamps.

(2) The output of the E V/H simulator circuit is
applied through section D of MODULE TEST switch
Sl to the film drive amplifier module.

(3) Input - film drive is routed through section E
of MODULE TEST switch Sl, normally closed con-
tacts 13-2 of relay K3, and section F-Y of MASTER
switch S1 to DC VOLTS GRD connector J19.

(4) Input - film drive is also routed through sec-
tion F of MODULE TEST switch Sl, and normally
closed contacts 14-8 of relay K3 to SCOPE GRD con-
necter J20.

(5) Film drive amplifier test point 3 is routed
through section G of MODULE TEST switch Sl,
normally closed contacts 4-6 of relay K3, section F-X
of MASTER switch Sl, and resistor Rl3 to DC VOLTS
INPUT connector J18.

(6) Test point 3 is also routed through section B of
MODULE TEST switch Sl, normally closed contacts
l0-12 of relay K3, section H-Y of MASTER switch
Sl, and resistor R14 to SCOPE VERT connector J21.

f. -6VDC. When MODULE TEST switch Sl is set
to -6VDC, the following circuit functions are com-
pleted:

(1) Film drive amplifier dc power (+ 28 volts dc
through a thermistor in the film drive amplifier
module) is applied to film drive indicator driver Ql6 to
forward bias the driver into conduction This applies
ground to FILM DRIVE indicator DS4 and the lamp
lights. The ground is also applied through section B of
MODULE TEST switch Sl and section C-X of
MASTER switch Sl to DC VOLTS indicators DS3 and
DS4 and through section B-Y of MASTER switch Sl
to SCOPE indicator DSl, lighting these lamps

(2) The output of the E V/H simulator circuit is
routed through section D of MODULE TEST switch Sl
to the film drive amplifier module.

(3) -Film drive is routed through section E of
MODULE TEST switch Sl, normally closed contacts
13-2 of relay K3, and section F-Y of MASTER switch
S1 to DC VOLTS GRD connector J19.

(4) -Film drive is also routed through section F of
MODULE TEST switch Sl and normally closed con-
tacts 14 -8 of relay K3 to SCOPE GRD connector J20.

(5) Film drive amplifier test point 4 is routed
through section G of MODULE TEST switch Sl,
normally closed contacts 4-6 of relay K3 and section
F-X of MASTER switch Sl to DC VOLTS INPUT con-
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nector J18.
(6) Test point 4 is also routed through section H of

MODULE TEST switch Sl, normally cl
l0-12 of relay K3, and section H-Y o
switch Sl to SCOPE VERT connector J21.

g. TP2. When MODULE TEST switch Sl is set to
TP2, the following circuit functions are completed

(1) Film drive amplifier dc power (+ 28 volts dc
through a thermistor in the film drive amplifier
module) is applied to film drive indicator driver Q16 to
forward bias the driver into conduction. This applies
ground to FILM DRIVE indicator DS4, lighting the
lamp. This ground is also applied through section B of
MODULE TEST switch Sl and section B-Y of MAS-
TER switch Sl to SCOPE indicator DSl, lighting the
lamp.

(2) The output of the E V/H simulator circuit is
applied through section D of MODULE TEST switch
Sl to the film drive amplifier module.

(3) -Film drive is routed through section F of
MODULE TEST switch Sl and normally closed con-
tacts 14-8 of relay K3 to SCOPE GRD connector J20.

(4) Test point 2 of the film drive amplifier module
is routed through section H of MODULE TEST switch
Sl, normally-closed contacts l0-12 of relay K3, and
section H-Y of MASTER switch Sl to SCOPE VERT
connector J21.
2 - 7 .  L A - 4 0 6 A  P C  B o a r d  a n d  C o m p o n e n t

A s s e m b l y  M o d u l e  T e s t  C i r c u i t s

(fig. FO-4)
The camera analyzer electronic circuit functions when
performing tests on the PC board component assembly
module for each of the two AUX BD positions of TEST
switch S2 are described in the following subpara-
graphs. Tests which are conducted include all of the
CONFIGURATION switch S3 positions for each AUX
BD position of TEST switch S2.

a Power Application. When MASTER switch Sl is
set to CONTROL PWR SUPPLY, +28 volts dc is ap-
plied through section G-X of Sl to the PC board and
component assembly module.

b. INTVL-AUX BD. When TEST switch S2 is set to
INTVL AUX BD, the following circuit functions are
completed:

(1) Circuit ground is routed through section A of
TEST switch S2 and section E-X of MASTER switch
Sl to R/C BRDG indicators DSl and DS2, lighting the
lamps, and to section A of CONFIGURATION switch
S3, whose function for PC board and component as-
sembly tests is described in d through m below.

(2) Intervalometer E V/H input is routed through
section C of TEST switch S2 and section E-Y of
MASTER switch Sl to R/C BRDG + connector J16.

c. FDA AUX BD. When TEST switch S2 is set to
FDA AUX BD, the following circuit functions are com-
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pleted
(1) Circuit ground is routed through section A of

TEST switch S2 and section E-X of MASTER switch
S1 to R/C BRDG indicators DSl and DS2 lighting the
lamps and to R/C BRDG - connector J17. The ground
is also applied through section A of TEST switch S2 to
section A of CONFIGURATION switch S3, whose
function for PC board and component assembly mod-
ule tests is described in d through m below.

(2) Film drive amplifier E V/H input is routed
through section C of TEST S2 and section E-Y of

itch Sl to R/C GRDG + connector J16.
VERT. When CONFIGURATION switch

S3 is set to 44mm VERT, the following circuit func-
tions are completed.

(1) The ground applied through section A of TEST
switch S2 is routed through section A of CONFIGUR-
ATION switch S3 to the 44 mm length ground input of
the PC beard and component assembly module.

(2) A mount vertical reference volts ground input
is applied to input 14 of NOR gate Al. A vertical doors
open ground input is applied to input 1 of NOR gate
Al. A positive (logic 1) input is present at input 8 of
NOR gate Al, whose output 5 is a ground (logic 0) to
input 2 of NOR gate Al. As a result, NOR gate Al de-
velops a positive (logic 1) output which forward-biases
vertical position indicator driver Q13, which in turn
conducts to apply a ground to VERT POS indicator
DS3, lighting the lamp.

e. 3 in. 15ºR. When CONFIGURATION switch S3
is set to 3 IN. 15º  R, the following circuit functions are
completed:

(1) The ground applied through section A of TEST
switch S2 is routed through section A of CONFIGUA-
TION switch S3 to’ the mount swing 15º right input,
and also the 3-inch focal length ground input of the PC
board and component assembly module.

(2) A right door open ground input is routed
through section B of CONFIGURATION switch S3 to
input 10 of NOR gate Al. A mount 15º right reference
volts ground input is routed through section C of CON-
FIGURATION switch S3 to input 12 of NOR gate Al.
A 15º relays ground input is routed through section D
of CONFIGURATION switch S3 to input 13 of NOR
gate Al. As a result, NOR gate Al develops a positive
(logic 1) output 9 to forward-bias relay operate indica-
tor driver Ql4 which, in turn conducts to apply a
ground to RELAY OPR indicator DS4, lighting the
lamp.

(3) Ground is applied to MOUNT AC indicator
DSl, lighting the lamp.

f. 3 IN. 30° R. When CONFIGURATION switch S3
is set to 3 IN. 30° R, the following circuit functions are
completed:

(1) The ground applied through section A of TEST
switch S2 is routed through section A of CONFIGUR-

ATION switch S3 as mount swing 30° right, and 3-
inch focal length ground inputs to the PC board and
component assembly module.

(2) A right door open ground input is routed
through section B of CONFIGURATION switch S3 to
input 10 of NOR gate Al. A mount 30° right reference
volts ground input is routed through section C of CON-
FIGURATION switch S3 to input 12 of NOR gate Al.
A 30º relays ground input is routed through section D
of CONFIGURATION switch S3 to input 13 of NOR
gate Al. As a result, the gate develops a positive (logic
1) at output 9 to forward-bias relay operate indicator
driver Ql4 which, in turn conducts to apply ground to
RELAY OPR indicator DS4, lighting the lamp.

(3) Ground is applied to MOUNT AC indicator
DSl, lighting the lamp.

g. 3 IN VERT. When CONFIGURATION switch S3
is set to 3 IN. VERT, the following circuit functions
are completed:

(1) The ground applied through section A of TEST
switch S2 is routed through section A of CONFIGUR-
ATION switch S3 to the 3-inch focal length ground in-
put of the PC board and component assembly module.

(2) A mount vertical reference volts ground input
is applied to input 14 of NOR gate Al. A vertical doors
open ground input is applied to input 1 of NOR gate
Al. A positive (logic 1) input is present at input 8 of
NOR gate Al, whose output 5 is a ground (logic 0) to
input 2 of NOR gate Al. As a result, NOR gate Al de
velops a positive (logic 1) output which forward-biases
vertical position indicator driver Q13, which in turn,
conducts to apply a ground to VERT POS indicator
DS3, lighting the lamp.

(3) Ground is applied to MOUNT AC indicator
DSl, lighting the lamp.

h. 6 IN. 15º L. When CONFIGURATION switch S3
is set to 6 IN. 15º L, the following circuit functions are
completed:

(1) The ground applied through section A of TEST
switch S2 is routed through section A of CONFIGUR-
ATION switch S3 to the mount switch 15º left ground
input of the auxiliary board module.

(2) A left door open ground input is routed
through section B of CONFIGURATION switch S3 to
input 10 of NOR gate Al. A mount 15º left reference
volts ground input is routed through section C of CON-
FIGURATION switch A3 to input 12 of NOR gate A1.
A 15º relays ground input is routed through section D
of CONFIGURATION switch S3 to input 13 of NOR
gate Al. As a result, the gate develops a positive (logic
1) output 9 to forward-bias relay operate indicator
driver Q14 which, in turn, conducts to apply a ground
to RELAY OPR indicator DS4, lighting the lamp.

(3) Ground in applied to MOUNT AC indicator
DSl, lighting the lamp.

i. 6 IN. 30° L. When CONFIGURATION switch A3
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is set to 6 IN. 30° L, the following circuit functions are

switch S2 is routed through section A of CONFIGUR-
ATION switch S3 to the mount switch 30° left input
of the PC board and component assembly module

through section B of CONFIGURATION switch S3 to
input 10 of NOR gate Al. A mount 30° left reference
volts ground input is routed through section C of CON-
FIGURATION switch A3 to input 12 of NOR gate Al.
A 30° relays ground input is routed through section D
of CONFIGURATION switch A3 to input of NOR gate
Al. As a result, the gate develops a positive (logic 1) at
output 9 to forward-bias relay operate indicator driver
Q14 which, in turn, conducts to apply a ground to RE-
LAY OPR indicator DS4, lighting the lamp.

(3) Ground is applied to MOUNT AC indicator

(1) The ground applied through section A of TEST

j. 6 IN. VERT. A mount vertical reference volts
ground input is applied to input 14 of NOR gate Al. A
vertical doors open ground input is applied to input 1
of NOR gate Al. A positive (logic 1) input is present at
input 8 of NOR gate Al, whose output 5 is ground
(logic 0) to input 2 of NOR gate Al. As a result, NOR
gate Al develops a positive (logic 1) output which for-
ward-biases vertical position indicator driver Q13,
which in turn, conducts to supply a ground to VERT
POS indicator DS3, lighting the lamp.

k. 12 IN. 15° L. When CONFIGURATION switch
S3 is set to 12 IN. 15° L, the following circuit func-
tions are completed:

(1) The ground applied through section A of TEST
switch S2 is-routed through section A of CONFIGUR-
ATION switch S3 to the mount switch 15° left and 12-
inch focal length ground inputs of the PC board and
component assembly module.

(2) A left door open ground input is routed
through section B of CONFIGURATION switch S3 to
input 10 of NOR gate Al. A mount 15° left reference
vol t s  g round  input  i s  rou ted  th rough  C of
CONFIGURATION switch A3 to input 12 of NOR gate
Al. A 15° relays ground input is routed through
section D of CONFIGURATION switch S3 to input 13

indicator driver Q14 which, in turn conducts to apply
a ground to RELAY OPR indicator DS4, lighting the

(3) Ground is applied to MOUNT AC indicator
DSl lighting the lamp.

l 12 IN 30° L. When CONFIGURATION switch S3
is set to 12 IN. 30° L, the following circuit functions
are completed:

(1) The ground applied through section A of TEST
switch S2 is routed through section A of CONFIGUR-

ATION switch S3 to the mount switch 30° left and 12-
inch focal length ground inputs of the PC board and
component mbly module.

(2) A left door open ground input is routed
through section B of CONFIGURATION switch S3 to
input 10 of NOR gate Al. A mount 30° left reference
volts ground input is routed through section C of
CONFIGURATION switch A3 to input 12 of NOR gate
Al. A 30° relays ground input is routed through sec-
tion D of C0NFIGURATION switch S3 to input 13 of
NOR gate Al. As a result, the gate develops a positive
(logic 1) output 9 to forward-bias relay operate indica-
tor driver Q14 which, in turn conducts to apply
ground to RELAY OPER indicator DS4, lighting the
lamp.

(3) Ground is applied to MOUNT AC indicator
DSl, lighting the lamp.

m. 12 IN. VERT. When CONFIGURATION switch
S3 is set to 12 IN. VERT, the following circuits are
completed:

(1) The ground applied through section A of TEST
switch S2 is routed through section A of CONFIGUR-
ATION switch S3 to the 12-inch focal length ground
input of the PC board and component assembly mod-
ule

(2) A mount vertical reference volts ground input
is applied to input 14 of NOR gate Al. A vertical doors
open ground input is applied to input 1 of NOR gate
Al. A positive (logic 1) input is present at input 8 of
NOR gate Al, whose output 5 is a ground (logic 0) to

put 2 of NOR gate Al. As a result, NOR gate Al de-
velops a positive (logic 1) output which forward-biases

vertical position indicator driver Q13, which in turn,
conducts to apply a ground to VERT POS indicator
DS3, lighting the lamp.

(3) Ground is applied to MOUNT AC indicator
DSl, lighting the lamp.

2 -8 .  LA-406A Tes t  C i rcu i t s
(fig. FO-5)

The camera analyzer electronic circuit functions when
performing LA-406A tests for each SYSTEM position
of TEST switch S2 are described in the following sub
paragraphs. Tests which are conducted are: RDY GRD
OFF, RDY GRD ON, OPERATE, MAN PIC, NIGHT
FLASH, AND FLASH RDY.

a Power Application. When MASTER switch Sl is
set to CONTROL PWR SUPPLY, 115 volts, 100 Hz is
applied through section G-Y of Sl and +28 volts dc is
applied through section G-X of Sl to the LA-406A.

b. RDY GRD OFF. When TEST switch S2 is set to
RDY GRD OFF, the following circuit functions, al-
though these are not considered during actual testing
of the LA-406A, are completed.

(1) Cable interlock ground is routed through sec-
tion C-X of TER switch Sl to DC VOLTS indica-
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tors DS3 and DS4, lighting the lamps. This ground is
also applied through section B-Y of MASTER switch
Sl to SCOPE indicator DSl, through section A-X of
MASTER switch Sl to WIDTH indicators DS3, and
also through section A-Y of MASTER switch Sl to
INTVL indicator DS4, lighting these lamps

(2) Flash trigger 1 ground is applied to rely K3,
and the relay is energized.

(3) Circuit ground is routed through normally
open contacts 3-2 of relay A16K3 and section F-Y of
MASTER switch Sl to DC VOLTS GRD connector
J19, and through normally open contacts 9-8 of relay
K3 to SCOPE GRD connector J20. Circuit ground is
routed through OPERATE OFF switch Sl5 as an oper-
ate ground input to the LA-406A.

(4) The output of the E V/H simulator circuit is
applied to the LA-406A.

C. RDY GRD ON. When TEST switch S2 is set to
RDY GRD ON, the following circuit functions are com-
pleted:

(1) Cable interlock ground is routed through sec-
tion C-X of MASTER switch Sl to DC VOLTS indica-
tors DS3 and DS4, through section B-Y of MASTER
switch Sl to SCOPE indicator DSl, through section
A-X of MASTER switch to WIDTH indicator DS3, and
also through section A-Y of MASTER switch Sl to
INTVL indicator DS4, lighting these lamps

(2) Flash trigger 1 ground is applied to relay K3,
and the relay is energized.

(3) Circuit ground is routed through normally
open contacts 3-2 of relay K3 and section F-Y of
MASTER switch Sl to DC VOLTS GRD connector
J19, and through normally open contacts 9-8 of relay
K3 to SCOPE GRD connector J20.

(4) Film drive is supplied from the control-power
supply to the motor tachometer simulator circuit,
whose - tachometer feedback output is routed through
OPERATE OFF switch S15 to the control-power sup
ply, and also from the OPERATE OFF switch S15
through PLUS OUTPUT switch S14, normally open
contacts 5-6 of relay K3, section F-X of MASTER
switch Sl. and resistor R13 to DC VOLTS INPUT
connector J18. Depressing OPERATE OFF switch S14
disconnects the -tachometer feedback output of the
motor tachometer simulator circuit from both the in-
put to the control-power supply and DC VOLTS IN-
PUT connector J18 and, in addition, the operate
ground to the LA-406A. Depressing PLUS OUTPUT
switch S14 disconnects the - tachometer feedback out-
put of the motor tachometer simulator circuit from DC
VOLTS INPUT connector J18, and routes a portion of
the + film drive input of the LA-406A through nor-
mally open contacts 5-6 of relay K3, section F-X of
MASTER switch Sl, and resistor R13 to the DC
VOLTS INPUT connector J18.

(5) Camera +28 volts dc is applied to CAMR 28V

indicator DS3, lighting the lamp.
115 volts, 400 Hz is applied to AC
ghting the lamp.
115 volts, 400 Hz is applied to AC

@A indicator DS2, lighting the lamp.
(8) Ground is applied to MOUNT AC indicator

DSl, lighting the lamp.
(9) A cycle pulse input from the LA-406A is ap-

plied to INTVL PULSE indicator DSl to pulse the
lamp, and through normally open contacts 11-12 of
relay K3, section II-Y of MASTER switch Sl, and re-
sistor R14 to SCOPE VERT connector J21. The cycle
pulse input is also routed through section D-X of
MASTER switch Sl, and resistor R12 to PULSE
TIMER PULSE connector J12. Circuit ground is
present at PULSE TIMER GRD connector J13.

(10) The output of the E V/H simulator circuit is
applied to the LA-406A.

(11) Circuit ground is routed through section A of
TEST switch S2 as a ready ground input to the
LA-406A.

d. OPERATE. When TEST switch S2 is set to OP-
ERATE, the following circuit functions are completed:

(1) Circuit ground is routed through section A of
TEST switch S2 as a cable interlock input, a mount
ready ground input a doors open input, and a ready
ground input to the control-power supply, and also to
section A of CONFIGURATION switch S3. Subpara-
graphs (2) through (11) below describe circuit func-
tions completed for each position of CONFIGURA-
TION switch S3.

(2) When CONFIGURATION switch S3 is set to
44MM VERT, the circuit ground from section A of
TEST switch S2 and section A of CONFIGURATION
switch S3 is applied as a 44mm focal length ground
input to the LA-406A. A vertical door open ground in-
put is applied to input 1 of NOR gate Al. A mount
vertical reference volts ground input is applied to
input 14 of NOR gate Al. A positive (logic 1) input is
present at input 8 of NOR gate Al, whose output 5 is a
ground (logic 0) at input 2 of NOR gate Al. As a result,
the gate develops a positive (logic 1) output to vertical
position indicator driver Q13, which conducts to apply
a ground to VERT POS indicator DS3, lighting the
lamp.

(3) When CONFIGURATION switch S3 is set to 3
IN. 15° R, the circuit ground from section A of TEST
switch S2 is routed through section A of CONFIGUR-
ATION switch S3 as a 3-inch focal length ground and a
mount swing 15° right ground input to the LA-406A.
A right door open ground is routed through section B
of CONFIGURATION switch S3 to input 10 of NOR
gate Al. A mount 15° right reference volts ground in-
put is routed through section C of CONFIGURATION
switch S3 to input 12 of NOR gate Al. A data request
N.C. ground input is routed through section D of
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2 of NOR gate Al. A data request common
input is routed through section D of CONFIG-
ON switch S3 to input 13 of NOR gate Al. As a

result, the gate develops a positive (logic 1) output to
relay operate indicator driver Q14, which forward-
biases the driver into conduction to apply ground to
RELAY OPR indicator DS4, lighting the lamp.

(8) When CONFIGURATION switch S3 is set to 6
IN. VERT, NOR gate Al operates as described in (2)
above to produce a positive (logic 1) output at its pin 3
which enables VERT POS indicator lamp DS3 to light.

(9) When CONFIGURATION switch S3 is set to
12 IN. 15° L, the circuit ground from section A of
TEST switch S2 is routed through section A of CON-
FIGURATION switch S3 as mount swing 15° left and
12-inch focal length ground inputs to the LA-406A.
Following this, NOR gate Al operates as described in
(6) above to produce a positive (logic 1) output at its
pin 9 which enables RELAY OPR indicator lamp DS4
to light.

(10) When CONFIGURATION switch S3 is set to
12 IN. 30° L, the circuit ground from section A of
TEST switch S2 is routed through section A of CON-
FIGURATION switch S3 as a 12-inch focal length
ground and a mount swing 30° left ground input to
the LA-406A. Following this, NOR gate Al operates
as described in (7) above to produce a positive (logic 1)
output at its pin 9 which enables RELAY OPR indica-
tor lamp DS4 to light

(11) When CONFIGURATION switch S3 is set to
12 IN. VERT, the circuit ground from section A of
TEST switch S2 is routed through section A of CON-
FIGURATION switch S3 as a 12-inch focal length
ground input to the LA-406A. A vertical doors open
ground input is applied at input 1 of NOR gate Al. A
mount vertical reference volts ground input is applied
at input 14 of NOR gate Al. A positive (logic 1) input
is present at input 8 of NOR gate Al, whose output 5
is a ground (logic 0) at input 2 of NOR gate Al. As a
result, the gate develops a positive (logic 1) output to
vertical position indicator driver Q13, which conducts
to apply a ground to VERT POS indicator DS3, light
ing the lamp.

(12) +28 volts dc is routed through section B of
TEST switch S2 as a camera 28 VDC interlock input to
the LA-406A.

(13) Operate ground is supplied to one side and
ready indicate (28 volts dc) is applied to the other side
of SYS RDY indicator DSl by the LA-406A, lighting
the lamp.

(14) Camera + 28 volts dc is applied to CAM 28V
indicator DS3, lighting the lamp.

(15) Scanner ØB 115 volts, 400 Hz is applied to AC
indicator DS4, lighting the lamp.
(16) Scanner ØA 115 volts, 400 Hz is applied to AC

ØA indicator DS2, lighting the lamp.

CONFIGURATION switch S3 to input 13 of NOR gate
Al. As a result, NOR gate Al develop a positive out-
put (logic 1) which forward-biases relay operate indica-
tor driver Q14. The indicator driver, in turn, supplies a
ground to RELAY OPR indicator DS4, lighting the
lamp.

(4) When CONFIGURATION switch S3 is set to 3
IN. 30° R, the circuit ground from section A of TEST
switch S2 is routed through section A of CONFIGUR-
ATION switch S3 as a mount swing 30° right and a 3-
inch focal length ground input to the control-power
supply. A right door open ground is routed through
section B of CONFIGURATION switch S3 to input 10
of NOR gate Al. A mount 30° right reference volts
ground is routed through section C of CONFIGURA-
TION switch S3 to input 12 of NOR gate Al. A data
request common ground input is routed through sec-
tion D of CONFIGURATION switch S3 to input 13 of
NOR gate Al. As a result, a positive (logic 1) output is
developed at output 9 of the gate which forward-biases
relay operate indicator driver Q14. The driver, in turn,
supplies a ground to RELAY OPR indicator DS4, light-
ing the lamp.

(5) When CONFIGURATION switch S3 is set to 3
IN. VERT, the circuit ground from section A of TEST
switch S2 is routed through section A of CONFIGUR-
ATION switch S3 as a 3-inch focal length ground out-
put to the LA-406A. Following this, NOR gate Al op-
erates as described in (2) above to produce a positive
(logic 1) output at its pin 3 which enables VERT POS
indicator lamp DS3 to light

(6) When CONFIGURATION switch S3 is set to 6
IN. l5° L, the circuit ground from section A of TEST
switch S2 is routed through section A of CONFIGUR-
ATION switch S3 as a mount swing 15° left ground in-
put to the LA-406A. A left door open ground input is
applied through section B of CONFIGURATION
switch S3 as input 10 of NOR gate Al. A mount 15°
left reference volts ground input is routed through sec-
tion C of CONFIGURATION switch S3 to input 12 of
NOR gate Al. A data request ground is routed
through section D of CONFIGURATION switch S3 to
input 13 of NOR gate Al. As a result, the gate de
velops a positive (logic 1) output to relay operate indi-
cate driver Q14, which forward-biases the driver into
conduction to apply ground to RELAY OPR indicator
DS4, lighting the lamp.

(7) When CONFIGURATION switch S3 is set to 6
IN. 30° L, the circuit ground from section A of TEST
switch S2 is routed through section A of CONFIGUR-
ATION switch S3 as a mount swing 30° left ground
input to the control-power supply. A left door open
ground is routed through section B of CONFIGURA-
TION switch S3 to input 10 of NOR gate Al. A mount
30° left reference volts ground input is routed
through section C of CONFIGURATION switch S3 to
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(17) Ground is applied to MOUNT AC indicator
DSl lighting the lamp.

(18) Cable interlock ground is routed through sec-
tion C-X of MASTER switch Sl to DC VOLTS indica-
tors DS3 and DS4, lighting the lamps. This ground is
also applied through section B-Y of MASTER switch
S1 to SCOPE indicator DSl, and through section A-X
of MASTER switch Sl to WIDTH indicator DS3, and
also through section A-Y of MASTER switch Sl to
INTVL indicator DS4, lighting these lamps.

(19) Flash trigger 1 ground is applied to relay K3
and the relay is energized.

(20) Circuit ground is routed through normally
open contacts 3-2 of relay K3 and section F-Y of
MASTER switch Sl to DC VOLTS GRD connector
J19.

(21) ± Film drive from the LA-406A is applied to
the motor tachometer simulator circuit, and its
-tachometer feedback output is routed through OP-
ERATE OFF switch S15 to the LA-406A, and also
through PLUS OUTPUT switch S14, normally open
contacts 5-6 of relay K3, section F-X of MASTER
switch Sl, and resistor R13 to DC VOLTS INPUT
connector J18. Depressing OPERATE OFF switch dis-
connects the output of the motor tachometer simulator
circuit from the LA-406A and DC VOLTS INPUT
connector J18, and also circuit ground as the operate
ground input to the control-power supply. Depressing
PLUS OUTPUT switch S14 disconnects the - tachom-
eter feedback signal from the DC VOLTS INPUT con-
nector J18 and connects the + film drive input to the
connector.

(22) Ground is routed through normally open con-
tacts 9 -8 of relay K3 to SCOPE GRD connector J20.

(23) A cycle pulse input from the LA-406A is
routed to INTVL PULSE indicator DSl, lighting the
lamp for each pulse. The cycle pulse is also routed
through normally open contacts 11-12 of relay K3,
section H-Y of MASTER switch Sl, and resistor R14
to SCOPE VERT connector J21, and through section
D-X of MASTER switch Sl and resistor R12 to
PULSE TIMER PULSE connector J12. Ground is
present at PULSE TIMER GRD connector J13.

(24) The output of the E V/H simulator circuit is
applied to the LA-406A.

e. MAN PIC When TEST switch S2 is set to MAN
PIC, the following circuit functions are completed.

(1) Circuit ground is routed through section A of
TEST switch S2 as a manual picture, mount ready
ground, doors open interlock, and ready ground input
to the LA-406A.

(2) Operation thereafter is identical to d (12)
through (24) above except that circuit ground is re-
moved from the input of manual picture indicator
driver Ql5, to permit +28 volts dc to forward-bias the
driver into conduction which, in turn, places a ground

on MAN PIC indicator DS2, lighting the lamp.
f. NIGHT FLASH. When TEST switch S2 is set to

NIGHT FLASH, the following circuit functions are
completed

(1) Circuit ground is routed through section A of
TEST switch S2 as a night mode ground, a mount
ready ground, a doors open interlock, and a ready
ground input to the LA-406A.

(2) Aside from following steps (3) through (5) op-
eration thereafter is identical to d(l2) through (24)
above.

(3) Flasher 115 volts, 400 Hz is applied to FLASH
AC indicator DS2, lighting the lamp.

(4) A night exposure ground is applied to NIGHT
EXP indicator, DS3, lighting the lamp.

(5) Flasher + 28 volts dc is applied to FLASH DC
indicator DS4, lighting the lamp.

g. FLASH RDY. When TEST switch S2 is set to
FLASH RDY, the circuit functions are identical to
those given for night flash operation (f above) with the
single exception that +28 volts dc is routed through
section B of TEST switch S2 as both flasher ready and
camera + 28 volts dc interlocks to the LA-406A.

2-9 .  Lens  Cone  S /C  Tes t  C i rcu i t s
(fig. FO-6)

The camera analyzer electronic circuit functions when
performing tests on the S/C switch module of the lens
cone, are described in the following subparagraphs.
Tests which are conducted are S/C A and S/C B.

a. Power Application. When MASTER switch Sl is
set to LENS CONES, +28 volts dc is applied through
section G-X of the switch to the S/C switch module
under test.

8. S/CA. When TEST switch S10 is set to S/C A, the
following circuit functions are completed:

(1) S/C resistors A input from the S/C switch
module is routed through section A-X of TEST switch
S10 and section E-Y of MASTER switch Sl to R/C
BRDG + connector J16.

(2) Circuit ground is routed through section A-Y
of TEST switch S10 and section E-X of MASTER
switch Sl to R/C BRDG indicators DSl and DS2 which
illuminate and also to R/C BRDG - connector J17.

c. S/C B. When TEST switch Sl0 is set to SIC B, the
following circuit functions are completed.

(1) S/C resistors B input from the S/C switch
module is routed through section A-X of TEST switch
Sl0 and section E-Y of MASTER switch Sl to R/C
BRDG + connector J16.

(2) Circuit ground is routed through section A-Y
of TEST switch Sl0 and section E-X of MASTER
switch Sl to R/C BRDG indicators DSl and DS2 which
illuminate, and to R/C BRDG - connector J17.
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2-10 .  Lens  Cone  Ca l ib ra te  Tes t  C i rcu i t s
(fig. FO-6)

scribed in the following subparagraphs.
a Power Application. When MASTER switch Sl is

set to LENS CONES, 115 volts, 400 Hz is applied
through section G-Y of the switch and + 28 volts dc is
applied through section G-X of the switch to the lens
cone.

b. CAL. When TEST switch Sl0 is set to CAL, the
following circuit functions are completed:

(1) Circuit ground is routed through section A-Y
of TEST switch Sl0 and section C-X of MASTER
switch Sl to DC VOLTS indicators DS3 and DS4,
lighting the lamps.

(2) The test point input from the lens cone is
routed through section B-X of TEST switch Sl0, sec-
tion F-X MASTER switch Sl, and resistor R13 to DC
VOLTS INPUT connector J18.

(3) The output of the simulated exposure feedback
circuit is routed through section B-Y of TEST switch
Sl0 as an exposure test point input to the lens cone.

(4) The output of the photocell output simulator
through FOOT-LAMBERTS resistor
switch S11 and an exposure signal
one.

(5) When testing a 44mm lens cone, a 44mm focal
length ground input is applied to 44 mm indicator DSl,
lighting the lamp.

(6) When testing a 3-inch lens cone, a 3-inch focal
length ground input is applied to 3 IN. indicator DS2,
lighting the lamp.

(7) When testing a 12-inch lens cone, a 12-inch
focal length ground input is applied to 12 IN. indicator
DS4, lighting the lamps.

(8) When testing a 6-inch lens cone, no grounds
are present at the 44mm, 3-inch or 12-inch focal
length inputs; as a result, 6-inch indicator driver Q5 is
forward-biased and conducts to apply a ground to 6 IN.

dicator DS3, lighting the lamp.
(9) When calibrating the camera analyzer,

RANGE switch S11 is set to the 0-100 position and
the digital voltmeter is nulled by adjusting FOOT-
LAMBERTS resistor R4. When FOOT-LAMBERTS re-
sistor R4 is increased from the null point by 1.2 foot-
lamberts, a slit width limit common ground input is
applied to decrease indicator driver Q9, and + 28 volts
dc (slit width limit Sl) through the slit width drive
motor in the lens cone is also applied to the indicator
driver. As a result, the driver is forward-biased into
conduction and applies ground to DECR indicator
DS4, lighting the lamp. When FOOT-LAMBERTS re-
sister R4 is decreased from the null point by 1.2 foot
lamberts, +28 volts dc is applied to INCR indicator
DS3, lighting the lamp.

TM 11-6760-239-34 

2 -11 .  Lens  Cone  Opera te  Tes t  C i rcu i t s
(fig. FO-6)

The camera analyzer electronic circuit functions when
performing operational tests on either the servo drive
assembly or the lens cone are described in the follow-
ing subparagraphs.

a. Power Application. #en MASTER switch Sl is
set to LENS CONES, 115 volts, 400 Hz is applied
through section G-Y and +28 volts dc is applied
through section G-X of the switch to the lens cone.
When operate tests are performed on the servo drive
assembly, + 28 volts dc is applied through section G-X
of the MASTER switch to the servo drive assembly.

b. Servo Drive Assembly OPERATE Test. When
TEST switch Sl0 is set to OPERATE when performing
tests on the servo drive assembly, the following cir-
cuits functions are completed:

(1) A servo drive potentiometer input is routed
through section A-X of TEST switch S10 and section
E-Y of MASTER switch Sl to R/C BRDG + connector
J16.

(2) A cable interlock + 28 volts dc input is applied
to the base, and circuit ground through section A-Y of
TEST switch Sl0 is applied to the emitter of R/C
bridge indicator driver Ql to forward-bias the driver
into conduction. The driver, in turn, applies a ground
through section E-X of MASTER switch Sl to R/C
BRDG indicators DSl and DS2, lighting the lamps,
and to R/C BRDG - connector J17.

(3) Circuit ground is routed through section A-Y
of TEST switch Sl0 and section C-X of MASTER
switch Sl to DC VOLTS indicators DS3 and DS4,
lighting the lamps.

(4) When DC EXPOSURE switch S13 is set to IN-
CREASE, circuit ground is routed through one section
of LAMP TEST switch S6 and closed contacts of DC
EXPOSURE switch S13 to the exposure decrease input
of the servo drive assembly; +28 volts dc is routed
through another section of S6 and S13 to the exposure
increase input of the servo drive assembly.

(5) A slit width limit S1 +28 volts dc input is ap-
plied to INCR indicator DS3, and the lamp lights as
long as the slit width drive motor is being driven in the
increase direction.

(6) When the slit width limit is reached, the +28
volts dc slit width limit Sl input is removed and INCR
indicator DS3 extinguishes. A slit width limit S8
ground input is applied to one side, and a + 28 volts dc
slit width drive motor input is applied to the other side
of INCR LIM indicator DSl, lighting the lamp.

(7) When DC EXPOSURE switch S13 is set to DE
CREASE, circuit ground is routed through one section
of LAMP TEST switch S6 and closed contacts of DC
EXPOSURE switch S13 to the exposure increase input
of the servo drive assembly; +28 volts dc is routed
through another section of S6 and S13 to the exposure

2 - 1 5



`TM 11-6760-239-34 

decrease input of the servo drive assembly.
(8) A slit width limit ground input and a +28

volts dc slit width limit Sl input through the slit
width drive motor is applied to decrease indicator
driver Q9 to forward-bias the driver into conduction.
As a result, ground is applied to DECR indicator DS4,
and the lamp lights as long as the slit width drive mo-
tor is being driven in the decrease direction.

(9) When the slit width is reached, the slit width
limit ground is removed from Q9 and the lamp extin-
guishes. The slit width limit Sl +28 volts dc input is
routed to the increase/decrease exposure circuit. The
circuit develops a -28 volts dc output which is routed
through LAMP TEST switch S6 to DECR LIM indi-
cator DS2, lighting the lamp.

c. Lens Cone OPERATE Tests. When TEST switch
S10 i. set to OPERATE when performing tests on the
lens cone, the following circuit functions are com-
pleted:

(1) The exposure test point input from the lens
cone is routed through section B-X of TEST switch
S10, section F-X of MASTER switch S1, and resistor
R13 to DC VOLTS INPUT connector J18.

(2) Circuit ground is routed through section A-Y
of TEST switch S10 and section C-X of MASTER
switch S1 to DC VOLTS indicators DS3 and DS4,
lighting the lamps.

(3) When testing a 44mm lens cone, a 44mm focal
length interlock ground input from the lens cone is
applied to 44mm indicator DS1, lighting the lamp. The
ground is also applied to 6-inch lamp driver Q5, main-
taining the driver cutoff to prevent lighting 6 IN. indi-
cator DS3.

(4) When testing a 3-inch lens cone, 3-inch focal
length interlock ground input from the lens cone is ap-
plied to 3 IN. indicator DS2, lighting the lamp. The
ground also is applied to 6-inch lamp driver Q5, main-
taining the driver cutoff to prevent lighting 6 IN. indi-
cator DS3.

(5) When testing a 12-inch lens cone, a l2-inch
focal length interlock ground input from the lens cone
is applied to 12 IN. indicator DS4, lighting the lamp.
The ground is also applied to the 6-inch lamp driver
Q5, maintaining the driver cutoff to prevent lighting 6
IN, indicator DS3.

(6) When testing a 6-inch lens cone, no focal
length interlock ground inputs are received. Six-inch
indicator driver Q5 is forward-biased into conduction
by +28 volts dc applied to its base. As a result, the
driver applies ground to 6 IN. indicator DS3, lighting
the lamp.

(7) The output of the photocell output simulator
circuit is applied through FOOT-LA ERTS resistor
R4 and RANGE switch S11 as an exposure signal in-
put to the le

(8) Circ d is routed through LAMP TEST

section of LAMP TEST switch S6 and the closed con-
tacts of S13 to the exposure decrease input of the lens
cone.

(16) A slit width limit ground input and a + 28

switch S6 as a +28 volts dc return input to the lens
cone. 

(9) When EXPOSURE switch S12 is set to OVER,
an over exposure ground is applied to the lens cone. As
a result, a + 20 volts dc input from the lens cone is ap-
plied to over indicator driver Q6 and under indicator
gate Q7. The input forward-biases the driver into con-
duction to apply a ground to OVER indicators DSl and
DS2, lighting the lamps. The input also forward-biases
the gate into conduction; as a result, a ground is ap-
plied to under indicator driver Q8 in its output to
maintain the drive cut off to prevent lighting UNDER
indicators DS3 and DS4.

(10) When EXPOSURE switch S12 is set to
UNDER, under exposure ground is applied to the lens
cone. As a result, a +5 volts dc input from the lens
cone is applied to over indicator driver Q6 and under
indicator gate Q7. The input is insufficient to drive
either the gate or driver into conduction As a result,
OVER indicators DSl and DS2 extinguish Under indi-
cator driver Q8, however, becomes self-biased into con-
duction to apply a ground to UNDER indicators DS3
and DS4, lighting the lamps

(11) When EXPOSURE switch S12 is at the
center position, a + 10 volts dc input from the lens
cone is insufficient to affect driver Ql6, but is
sufficient enough to forward-bias gate Q7 into
conduction to apply ground to driver Q8. The ground
maintains the driver in cutoff to prevent lighting
UNDER indicators DS3 and DS4.

(12) When DC EXPOSURE switch S13 is set to
INCREASE, circuit ground is routed through one sec-
tion of LAMP TEST switch S6 and the closed contacts
of Sl3 to test point 3 on the lens cone. In addition,
+28 volts dc is routed through another section of
LAMP TEST switch S6 and the closed contacts of S13
to test point 4 on the lens cone.

(13) A slit width limit Sl + 27 volts dc input is ap-
plied to INCR indicator DS3, and the lamp lights as
long as the slit width drive motor is being driven in the
increase direction.

(14) When the slit width limit is reached, the + 28
volts dc slit width limit S1 input is disconnected and
INCR indicator DS3 extinguishes. A slit width limit S8
ground input is applied to one side and a + 28 volts dc
slit width drive motor input is applied to the other side
of INCR LIM indicator DS1, lighting the lamp.

(15) When DC EXPOSURE switch S13 is set to
DECREASE, circuit ground is routed through one sec-
tion of LAMP TEST switch S6 and the closed contacts
of S13 to the exposure increase input of the lens cone.
In addition, +28 volts dc is routed through another
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volts dc slit width limit Sl. input through the slit width
drive motor is applied to decrease indicator driver Q9
to forward-bias the driver into conduction. As a result,
ground is applied to DECR indicator DS4 and the lamp
lights as long as the slit width drive motor is being
driven in the decrease direction

(17) When the slit width limit is reached, the slit
width limit ground input is disconnected from de-
crease indicator driver Q9 and the lamp extinguishes.
The slit width limit Sl + 28 volts dc input is routed to
the increase/decrease exposure circuit. This circuit
develops a -28 volts dc output which is routed
through LAMP TEST switch S6 to DECR LIM indi-
cator DS2, lighting the lamp.

2 - 1 2 .  L e n s  C o n e  P h o t o  S e n s o r  T e s t
C i r c u i t s

(fig. FO-6)
The camera analyzer electronic circuit functions when

forming operational tests on the photo sensor are
described in the following subparagraphs.

a. Circuit ground is routed through section A-Y of
TEST switch Sl0 and section C-X of MASTER switch
Sl to DC VOLTS indicators DS3 and DS4, lighting the
lamps.

2 -13 .  Camera  Body  Tes t  C i rcu i t s
(fig. FO-7)

The camera analyzer electronic circuit functions when
performing tests on the camera body, or the left and
right assembly modules, are described in the following
subparagraphs. Tests which are conducted on the
camera body are: AUTO, PULSE, PULSE IMC, and
NIGHT.

b. The output of the photocell output simulator cir-
cuit is applied through FOOT-LAMBERTS resistor R4
and RANGE switch S11 as an exposure signal input to
the photo sensor, and also through section B-X of
TEST switch S10, section F-X of MASTER switch
and resistor R13 to DC VOLTS INPUT connector J

a. Power Application. When MASTER switch Sl is
set to CAMERA BODY, + 28 volts dc is applied
through section G-X of the switch to the camera body
or the right or left module assembly.

b. AUTO. When MODE switch S5 is set to AUTO,
the following circuit functions are completed:

(1) Circuit ground is routed through section C-Y
of MODE switch S5 to the junction of three lamp cir-
cuits: through section A-X of MASTER switch S1 to
WIDTH indicator DS3, lighting the lamp; through sec-
tion A-Y of MASTER switch S1 to INTVL indicator
DS4, lighting the lamp; and through section B-Y of
MASTER switch Sl to SCOPE indicator DSl, lighting

 the lamp.
(2) An auto trip input from the camera body is

routed through section C-X of MODE switch S5 to

AUTO TRIP indicator DS2, lighting the lamp.
(3) A cycle pulse input from the LS-36A is routed

to CYCLE PULSE switch S2. When S2 is set to AUTO,
the cycle pulse input is applied to the junction of three
circuits: to CYCLE PULSE indicators DSl and DS2,
lighting the lamps for each cycle pulse received,
through section A-Y of MODE switch S5 as a cycle
pulse input to the camera body; through section D-X
of Sl and resistor R12 to PULSE TIMER PULSE con-
nector J12 and through section H-Y of Sl and resistor
R14 to SCOPE VERT connector J21. Placing CYCLE
PULSE switch S2 in MANUAL performs the same
function as the cycle pulse input from LS-36A.

(4) A shutter trip input from the camera body is
applied to the recycle initiate simulator circuit, which
develops a recycle initiate ground output to the camera
body, and also applies a +28 volts dc pulsed output to
RECYCLE INITIATE indicators DS3 and DS4, light-
ing the lamps.

(5) ± Film drive from the LS-36A is applied to the
camera body.

(6) -Tachometer feedback from the camera body
is applied to the system simulator and also routed
through section F-X of MASTER switch Sl and re-
sistor R13 to DC VOLTS INPUT connector J18.

(7) When SIM OPR switch S3 is set to ON, circuit
ground is applied through the switch to the system
simulator and to SIM OPR indicator DS2, lighting the
lamp.

(8) When the camera body is operating, a +28
volts dc ready input is applied to BODY RDY indicator
DS3, lighting the lamp.

(9) When the camera body operates, a +28 volts
dc operate input is applied to BODY OPR indicator
DS4, lighting the lamp.

(10) When an exposure reset condition exists, a
+28 volts dc exposure reset input is applied to EXP
RESET indicator DSl, lighting the lamp.

(11) Should a film failure occur, a + 28 volt dc
film failure input is applied to FILM FAIL indicator
DSl, lighting the lamp.

c. PULSE. When MODE switch S5 is set to PULSE,
the following circuit functions are completed:

(1) Circuit ground is routed through section A-X
of MODE switch S5 as a pulse input to the camera
body.

(2) Operation thereafter is identical to b(4)
through ( 11) above.

d. PULSE IMC. When MODE switch S5 is set to
PULSE IMC, the following circuit functions are com-
pleted:

(1) Circuit ground is routed through section A-X
of MODE switch S5 as a pulse input to the camera
body.

(2) A shutter trip input from the camera body is
applied to the recycle initiate simulator circuit, which
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develops a recycle initiate ground output to the camera
body and also applies a +28 volts dc pulse output to
RECYCLE INITIATE indicators DS3 and DS4, light-
ing the lamps.

(3) Circuit ground is routed through section B-X
of MODE switch S5 as a pulse input to the camera
body.

(4) Circuit ground is routed through section C-Y
of MODE swtich S5 and section C-X of MASTER
switch Sl to DC VOLTS indicators DS3 and DS4,
lighting the lamps.

(5) ± Film drive from the LS-36A is applied to the
camera body.

(6) -Tachometer feedback from the camera body
is applied to the LS-36A and also routed through sec-
tion F-X of MASTER switch S1 and resistor R13 to
DC VOLTS INPUT connector J18.

(7) When SIM OPR switch S3 is set to ON, circuit
ground is applied through the switch to the LS-36A
and to SIM OPR indicator DS2, lighting the lamp.

e. NIGHT. When MODE switch S5 is set to NIGHT,
the following circuit functions are completed:

(1) Circuit ground is routed through section A-X
of MODE switch S5 as a pulse input to the camera
body.

(2) Circuit ground is routed through section B-X
of MODE switch S5 as a pulse input to the camera
body.

(3) Circuit ground is routed through section B-Y
of MODE switch S5 as a night input to the camera
body.

(4) A night +28 volts dc input is applied to
NIGHT indicator DS4, lighting the lamp.

(5) A night interlock + 28 volts dc input is applied
to NIGHT INTLK indicator DS3, lighting the lamp.

f. Test Left Assembly. TEST LEFT ASSEMBLY
switch S8 is a five-section switch used to test the left
assembly module of the camera body. The first three
sections are used to check continuity between con-
nector pins on the module and the fourth and fifth sec-
tions provide a circuit path to LEFT A and LEFT B
indicators DSl and DS3, respectively. The lamps light
when continuity conditions are normal

g. Test Right Assembly. TEST RIGHT ASSEMBLY
switch S9 is a four-section switch used to test the right
assembly module of the camera body. The first two
sections are used to check continuity between con-
nector pins on the module and the third and fourth
sections provide a circuit path to RIGHT A and RIGHT
B indicators DS2 and DS4, respectively. The lamps
light when continuity conditions are normal.

2-14.  Internal  Test  Circuits
(fig. FO-8)

The camera analyzer electronic circuit functions when
performing internal’ tests are described in the follow-

ing paragraphs. Tests which are conducted are: IN-
TERNAL TEST 1 and INTERNAL TEST 2.

a. INTERNAL TEST 1. When MASTER switch Sl
is set to INTERNAL TEST 1, the following circuit
functions are completed:

(1) Circuit ground is routed through section A-Y
of MASTER switch Sl to INTVL indicator DS4. light-
ing the lamp.

(2) Circuit ground is routed through section B-X
of MASTER switch Sl to VOM DC indicator DS2,
lighting the lamp.

(3) Circuit ground is routed through section C-X
of MASTER switch Sl to DC VOLTS indicators DS3
and DS4, lighting the lamps.

(4) The output of the -28 volts dc supply is
routed through sections C-Y and D-Y of MASTER
switch S1 to VOM + connector J14. Ground is present
at VOM - connector J15.

(5) The output of the photocell output simulator is
routed through section F-X of MASTER switch Sl
and resistor R13 to DC VOLTS INPUT connector J18.

(6) Circuit ground is routed through section F-Y
of MASTER switch Sl to DC VOLTS GRD connector
J19.

(7) Internal +28 volts dc is routed through sec-
tion G-X of MASTER switch S1 to CYCLE PULSE
switch S2. The output of S2 is applied to CYCLE
PULSE indicators DS1 and DS2 and through section
A-Y of MODE switch S5 (in AUTO, PULSE or PULSE
IMC positions), and section H-X of MASTER switch
S1 to the recycle initiate simulator circuit and BODY
connector J3, pin J. The output of the recycle initiate
simulator circuit is routed through section D-X of
MASTER switch Sl and resistor R12 to PULSE
TIMER PULSE connector J12. Internal equipment
ground is present at PULSE TIMER GRD connector
J13. Testing is conducted in the following manner.
When CYCLE PULSE switch S2 is momentarily set to
MANUAL, +28 volts dc is routed to the recycle
initiate simulator circuit and BODY connector J3, pin
J. This constitutes a start pulse and the recycle initiate
circuit recycles. During recycle, the circuit provides an
output which is routed through section D-X of
MASTER switch Sl and resistor R12 to PULSE
TIMER PULSE connector J12. This output constitutes
a stop pulse. A pulse timer connected between J3, pin
J and J12 measures the time between start and stop
pulses.

b. INTERNAL TEST 2. When MASTER switch Sl
is set to INTERNAL TEST 2, the following circuit
functions are completed:

(1) Circuit ground is routed through section C-X
of MASTER switch Sl to DC VOLTS indicators DS3
and DS4, lighting the lamps.

(2) The output of the E V/H simulator circuit is
routed through section F-X of MASTER switch Sl
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and resistor R13 to DC VOLTS INPUT connector J18.
(3) Circuit ground is routed through section F-Y

of MASTER switch Sl to DC VOLTS GRD connector
J19.

2 - 1 5 .  R e c y c l e  I n i t i a t e  S i m u l a t o r  C i r c u i t

O p e r a t i o n
(fig. 2-3)

The recycle initiate simulator circuit provides a
ground signal to the camera body which simulates
actuation of the recycle initiate switch in the camera
shutter assembly. The ground signal, supplied through
BODY connector J3, pin R when relay K1 is energized,
causes the recycle solenoid and recycle relay in the
camera body to energize, thereby initiating recycle
operation. The recycle initiate simulator consists of
unijunction transistor Q1, relays K1 and K2, and asso-
ciated circuitry. The. circuit is placed into operation by
application of + 28 volts dc to the junction of resistors
R2 and R3 through normally open contacts of the shut-
ter trip relay in the camera body, J3, pin J, and
normally closed contacts B2-B3 of relay K2 in the
camera analyzer. When this happens, capacitor C2
charges towards +28 volts dc. When the charges on
capacitor C2 reaches the unijunction peak-point volt-
age, unijunction transistor Ql is triggered “on.” Relay
Kl is then energized by current flow through the uni-
junction transistor. Transferred contacts A1-A2 of
relay K1 route ground through J3, pin R, which is a
simulated recycle initiate signal to the camera body.
Transferred contacts B1-B2 of relay Ml apply +28
volts dc to J3, pin W and J3, pin E through diode CR9
to illuminate RECYCLE INITIATE indicator lamps
DS3 and DS4, and also through diode CR12 to relay
K2, which energizes the relay. Transferred contacts
B1-B2 of relay K2 open the +28 volt dc path to the
junction of resistors R2 and R3. As a result, unijunc-
tion transistor Ql is placed in cut off, relay Kl de-
energizes, and capacitor C2 discharges through
resistor R4 to ground. Contacts Bl-B2 also provide
relay K2 with holding voltage to keep unijunction
transistor Ql in a quiescent state until the shutter trip
relay in the camera body deenergizes. The circuit ac-
tions described above are accomplished during each
operating cycle of the camera body.

2 -16 .  Under  and  Over  Exposure  C i rcu i t
O p e r a t i o n

(fig. 2-4)
a The under and over exposure circuit consists of

UNDER and OVER indicator lamps DS1 through
DS4, transistors Q6 through Q8, and associated cir-
cuitry. The under and over exposure circuit is used
with EXPOSURE switch S12 to check operation of the
underexposure and overexposure relays, and also the
+5, +10 and +20-volt dc outputs, developed in the

Figure 2-3. Camera analyzer, recycle initiate circuit, simplified
schematic diagram.

power supply of the lens cone under test. Any one of
the dc outputs selected be the position of EXPOSURE
switch S12 is supplied directly through LENS CONE
connector J6, pin F. The selected dc output is also
applied across a voltage divider network consisting of
resistor R28 in the camera analyzer and the
diaphragm position potentiometer and exposure
system trim potentiometer in the lens cone. Resistor
R28 is used to substitute for the slit position potenti-
ometer in the shutter assembly to complete the +5,
+10, or +20 vdc circuit. A portion of the voltage
dropped across the diaphragm position potenitometer,
summed with the light sensor output, provides the in-
put to the exposure loop in the lens cone. The +10 volt
dc output provides a nominal exposure reference volt-
age. The +5 volts and +10 volts dc outputs are used to
cause a change in exposure setting one f/stop below or
above the setting determined by the light sensor. The
under and over exposure circuit operates as follows:

b. When EXPOSURE switch S12 is set to OVER, a
dc ground path is completed through LENS CONE
connector J6, pin M to the overexposure relay in the
lens cone. The overexposure relay energizes and its
transferred contacts apply the +20 volts dc output to
the voltage divider network. The +20 volts dc output
is also applied through LENS CONE connector J6, pin
F to the junction of resistors R27 and R30 in the over
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and under exposure circuit. The +20 volts dc exceeds
the Zener voltage of diodes CR50 and CR51, so tran-
sistors Q6 and Q7 are forward-biased into conduction
Transistor Q6 provides a ground to OVER indicators
DS1 and DS2, causing the lamps to light. Transistor
Q7 provides a ground. for the base of transistor Q8.
Transistor Q8 is thereby held in a cut off condition and
the ground return path to the UNDER indicators is
kept open.

c. When EXPOSURE switch S12 is returned to the
center position, the dc ground path to the overex-
posure relay through LENS CONE connector J6, pin
M is opened causing the relay to deenergize. The +10
volts dc output is now applied through normally closed
contacts of underexposure and overexposure relays to
the voltage divider. The + 10 volts dc output is also ap-
plied through LENS CONE connector J6, pin F to the
junction of resistors R27 and R30 in the camera
analyzer. The + 10 volts dc exceeds the Zener voltage
of diode CR51 so transistor Q7 remains forward-biased
to keep the base of transistor Q8 grounded. Transistor
Q8 is held in cutoff and the UNDER indicator lamps
remain extinguished However, the + 10 volts dc is
below the Zener voltage of diode CR50, so transistor
Q6 is cut off and the OVER lamps are extinguished.

d. When EXPOSURE switch S12 is set to UNDER,
a dc ground path is completed to the underexposure re-

lay in the lens cone through LENS CONE connector
J6, pin L. The underexposure relay energizes and its
transferred contacts apply the +5 volt dc output to
the voltage divider network, and to the junction of re-
sistors R27 and R30 in the over and under exposure
circuit of the camera analyzer. Since this voltage is be-
low the Zener voltage of diode CR51, transistor Q7 is
cut off to remove ground from the base of transistor
Q8 allowing it to be forward-biased by +28 volts dc
through resistor R32. Now, transistor Q8 conducts and
grounds UNDER lamps DS3 and DS4 causing the
lamps to light

2 -17 .  Inc rease  and  Dec rease  Exposure

C i r c u i t  O p e r a t i o n
(fig. 2-5)

a. The increase and decrease exposure circuit con-
sists of the INCR LIM DS1, DECR LIM DS2, INCR
DS3, and DECR DS4 indicator lamps; transistors Q9
through Q12; and associated circuitry. The increase
and decrease exposure circuit is used with DC EX-
POSURE switch S13 to check the operation of the
servo drive module and relays K3 and K4 in the lens
cones under test The servo drive module and the
relays are tested when the lens cone is connected to the
camera analyzer with test cable W3 at LENS CONE

Figure 2-4. Camera analyzer, under and over exposure circuit, simplified schematic diagram.
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connector J6, and the servo drive module is tested
when the module is connected to the camera analyzer
with test cable W8 at MODULE connector J8. The in-
dicator lamps on the camera analyzer indicate the di-
rection of servo drive, and correspond to the position
of the DC EXPOSURE switch. When the increase or
decrease drive limit is reached, the corresponding
INCR LIM or DECR LIM lamp lights. Increase and de
crease exposure circuit operation is given in b through
g below.

b. When DC EXPOSURE switch S13 is set to IN-
CREASE with a 3-inch, 6-inch, or 12-inch lens cone
connected to the camera analyzer, a ground connection
is completed through diode CR5 and LENS CONE con-
nector J6, pin H to relay K4 in the lens cone, causing
the relay to energize. The transferred contacts of the
relay apply + 28 volts dc across the servo drive motor
as to cause the motor to drive in a direction which in-
creases the width of the shutter slit The relay also
applies +28 volts dc through LENS CONE connector
J6, pin T to the junction of resistor R40 and diode
CR60 The +28 volts dc is applied through diodes
CR58 through CR60 to INCR indicator DS3, causing
the lamp to light.

c. When the slit width reaches its maximum in-
crease limit, a limit switch in the servo drive module is
mechanically actuated to disconnect the +28 volts dc
to the drive motor and also from LENS CONE connec-
tor J6, pin T. This causes the motor to stop and INCR
lamp DS3 in the camera analyzer to extinguish The
limit switch applies the +28 volts dc to LENS CONE
connector J6, pin S and INCR LIM indicator DS1, and
the lamp lights.

d. The 44mm lens cone does not contain a slit width
drive motor. Therefore, when DC EXPOSURE switch
S13 is set to INCREASE with a 44mm lens cone under
test, the ground connection is completed from LENS
CONE connector J6, pin H to relay K4 in the lens
cone, causing the relay to energize. The transferred
contacts of the relay apply +28 volts dc to LENS
CONE connector J6, pin S and to INCR LIM indicator
DS1 lighting the lamp. Ground interlock applied
through LENS CONK connector J6, pin b forward--
biases transistor Q3 into conduction, which places its
collector at +28 volts dc. As result, transistor Q11 is
also forward-biased into conduction to hold transistor
Q10 in cut-off and keep DECR LIM lamp DS2 extin-
guished.

e. When DC EXPOSURE switch S13 is set to DE

CREASE with a 3-inch, 6-inch, or 12-inch lens cone
connected to the camera analyzer, a ground connection
is completed through diode CR6 and LENS CONE con-
nector J6, pin X to relay K3 in lens cone under
causing the relay to energize. The transferred con
of the relay apply +28 volts dc across the servo drive
motor, and through LENS CONE connector J6, pin T
to the junction of resistor R40 and diode CR62. A +28
volt dc return (ground) path is also completed from
LENS CONE connector J6, pin A to the normally
closed contacts of relay K4 in the lens cone to LENS
CONE connector J6, pin U to the junction of diode
CR63 and the emitter of transistor Q9. This completes
the power circuit to the drive, motor as as to cause the
motor to drive in a direction which decreases the width
of the shutter slit The voltage drop across diodes
CR62 and CR63 forward-biases transistor Q9 into con-
duction which grounds DECR indicator DS4, causin
the lamp to light

f. When the slit width reaches its maximum de
crease limit, a limit switch in the servo drive module is
mechanically actuated. The switch disconnects the
+28 volts dc return from LENS CONE connector J6,
pin T, which causes the drive motor in the lens cone to
stop and transistor Q9 in the camera analyzer to cut
off and extinguish the DECR lamp. At the same time,
transistor Q11 is cut off, allowing Q10 to be forward-
biased by the -28 volts dc potential on its emitter and
power ground applied through diode CR64 to its base.
As a result, transistor Q10 conducts to provide -28
volts dc to the DECR LIM indicator through contacts
of LAMP TEST switch S6, lighting the lamp.

g. When DC EXPOSURE switch S13 is set to DE
CREASE with a 44mm lens cone under test, a ground
connection is completed through CR6 and LENS
CONE connector J6, pin X to relay K3 in the lens cone,
causing the relay to energize. The transferred contacts
of the relay apply +28 volts dc to LENS CONE con-
nector J6, pin R and to the cathode of Zener diode
CR66. The +28 volts dc at the cathode of Zener diode
CR66 and the -28 volts dc at the emitter of transistor
Q12 exceeds the Zener voltage of diode CR66 and tran-
sister Q12 is forward-biased into conduction The con-
duction of transistor Q12 overrides the effect of tran-
sistor Q3 conducting and forces transistor Q11 to
cutoff. This action permits transistors Q10 to be for-
ward-biased and apply -28 volts dc to DECR LI
dicator DS2 through normally closed contacts of
LAMP TEST switch S6, lighting the lamp.

Section III. CAMERA TEST ADAPTER STAGE ANALYSIS

2 - 1 8 .  C a m e r a  T e s t  A d a p t e r  P o w e r on the camera test adapter and the PANEL POWER
D i s t r i b u t i o n POWER switches on the

( f ig .  2 -6 ) sitions, 115-volt ac, 400-Hz power is
a. 115-Vac, 400-Hz Power. With POWER switch S6 applied as follows:
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Figure 2-5. Camera analyzer, increase and decrease exposure circuit, simplified schematic diagram

(1) Through pin B of connector J705 on the
LS-36A, filter FL703, 3-amp fuse F702, PANEL
POWER switch S711 contacts 4 and 2, and resistor
R734 to AC lamp DS709, causing it to illuminate.

(2) Simultaneously, the ac output from S711 is ap-
plied through CAMERAS POWER switch S710 con-
tacts 1 and 2, and pin K of connector J706 to pin K of
connector P3 on the camera test adapter.

(3) The ac input at pin K of connector P3 on the
camera test adapter is applied through POWER switch
S6 contacts to transformer A3T1 and to pin S of con-
nector P2 for application to the camera under test

b. 28-Vdc Power. When the POWER switch on the
camera test adapter is set to ON, 28-volts dc power is
applied through pin J of connector J1, 15 ampere fuse
F2 and POWER switch S6 contacts to power indicator
lamp DS1, LAMP TEST switch S5, and to pins K and L
of connector P2 for application to the camera under

2 - 1 9 .  C a m e r a  T e s t  A d a p t e r  P o w e r  

S u p p l y  C i r c u i t
(fig. 2-7)

This circuit develops a constant 5.1-volts dc operating
voltage for the exposure control circuit on the camera
test adapter. The power supply circuit consists of: an
ac input coupling transformer, T1; a full-wave bridge
rectifier circuit, CR10 through CR13; current limiting
resistor R15; an output voltage filtering circuit, capac-
itors Cl and C2, Zener diodes CR8 and CR9; and out-
put divider network resistors R11 through R14.

a. Output Circuit. The dc output voltage of the pow-
er supply is developed across variable resistors R11
and R12, and resistors R13 and R14. When EX-
POSURE switch S2 is set at the 44MM (1-3/4 inch) CAL
and 3, 6, and 12 IN. CAL positions, a portion of the
power supply output is taken from variable resistor
R11 for use as an exposure test signal (The actual
voltage level is determined by the setting of R11.) This
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signal then is coupled to the exposure circuit of the
camera under test for setting its shutter speed and
lens aperture as indicated in the following chart.
When EXPOSURE switch S2 is set at the OPR ALL
position, operation is the same as described for the
CAL positions except that a lower level exposure test
voltage is coupled to the camera from variable resistor
R12.

NOTE
Resistors R6 through R9 are provided to com-
pensate for differences in the camera ex-
posure circuits necessitated by the different
maximum effective apertures of the camera
lenses.

b. Input Circuit.
(1) The input circuit for the power supply consists

of 1.5 ampere fuse F1, relays K1 and K2, dc blocking
diodes CR4 through CR7, and EXPOSURE switch S2.
When POWER switch S6 is set to ON, 115-volt ac op-
erating voltage is applied to the primary windings of
power transformer T1 through contacts Al and A2 of
relay K2, provided K2 is energized Simultaneously,
the primary windings of power transformer T1 is
grounded through contacts B1 and B2 of relay K2.

(2) Relay K2 normally has positive 28-volts dc ap-
plied to contact Xl on its solenoid from the camera’s

positive 28-volt dc interlock line through pin J of con-
nector P2. Thus, it can he seen that whether relay K2
is energized to activate the power supply or not is de
pendent upon the position of EXPOSURE switch S2A,
which provides a ground return for relay K2.
EXPOSURE switch S2A is grounded for all positions
except the SEN (last) position, provided the camera is
equipped with the appropriate lens cone that cor-
responds to the switch position The SEN position of
switch S2A does not energize K2 because d photocell
input is used at this time in place of an exposure
signal, therefore power supply operation is not re-
quired.

NOTE
In the paragraphs that follow, discussion of
camera test adapter circuit operation is re-
lated to operation of a KA-76A connected
into the test system as shown in referenced
drawings. Control and oneration of KA-76A
with the 1 3/4, 3, 6, or l2-inch lens cone is
similar except where noted otherwise.

2 - 2 0 .  C a m e r a  T e s t  A d a p t e r  S y s t e m
P o w e r  T u r n - O n  C o n d i t i o n s

(fig. FO-1 and FO-15)
When POWER switch S6 is set to ON, the camera test
adapter and camera circuits are activated for opera-
tion in the selected mode. The camera then remains in
a static (ready) condition until cycle operation is
initiated by application of an operate ground signal or
an operate ground signal followed by a cycle pulse. At
this time, the application of 28-volt dc and 115-volt ac,
400-Hz power establishes the following conditions:

a Positive 28 volts dc is applied to power indicator
lamp DS1 in the camera test adapter, illuminating
lamp DS1 to signify the presence of dc power.

b. A dc ground path is completed to relay K1 in the
camera test adapter through the 44mm (1 3/4), 3, or 12-

Figure 2-7. Camera test adapter, powersupply, block diagram.
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inch interlock lines, energizing relay K1. (Positive 28
volts dc is applied to relay K1 from the +28-volt dc
camera interlock line.) When relay K1 is energized, its
contacts A2 and A3 are interrupted to remove ground
from contact 3 of EXPOSURE switch S2A. This
disables the exposure test circuit and power supply
circuit to prevent invalid indications that would be
obtained if other than a KA-76A camera with a 6-inch
lens cone were connected into the test system and test-
ing were attempted with EXPOSURE switch S2A set
to the 6 IN. CAL position.

NOTE
When KA-76A is operated with a 6-inch lens
cone, relay K1 remains de-energized after
primary ac and dc power is applied. Contacts
A2 and A3 of relay K1 remain closed to apply
ground to contact 3 of EXPOSURE switch
S2A so the power supply can be activated to
produce exposure test signals when switch S2
is set at the 6 IN. CAL position.

c. Positive 28 volts dc is applied to INTLK indicator
DS3 in the camera test adapter through camera film
failure switch 1A1A5S2 and camera cassette interlock
switch 1A1A5S1, illuminating lamp DS3. This sig-
nifies that film is properly installed in the cassettes
and that the cassettes are properly installed on the
camera.

d. A dc ground path is completed to relay K2
through EXPOSURE switch S2A in the camera test
adapter, energizing the relay. As a result, transferred
contacts of relay K2 apply 115-volt ac, 400-Hz power
to the primary winding of power transformer T1 to de-
velop exposure test signals.

e. Positive 28 volts dc is applied from POWER
switch S6 of the camera test adapter to the camera
shutter drive motors (fig. FO-9) through camera fuse
1A1F1. The shutter drive motors operate to cock the
shutter and place the camera in a ready condition.

f. The 115-volt, 400-Hz power is applied from
POWER switch S6 of the camera test adapter to the
camera lens cone power supply to develop voltages for
the exposure control circuits (fig. FO-9).

2 -21 .  AUTO Mode
(fig. FO-1 and FO-9

NOTE
When the camera and camera test adapter
are interconnected, MODE switch A3Sl in
the camera test adapter is connected in
parallel with the camera mode switch
lAlA3Sl. Therefore, setting the camera
mode switch to AUTO permits the camera
test adapter MODE switch to select any mode
of camera operation.

Camera operation in the auto mode is initiated when
OPERATE switch S705 on the LS-36A is set to ON.

At this time, an operate ground signal is applied from
the OPERATE switch through the camera test adapter
to camera operate relay lAlA3K3 which energizes
causing the camera to operate in the autucycle mode.
Circuit operations and indications are as follows:

a. Transferred contacts of the operate relay apply
+ 28 volts dc to OPR ON lamp DS1 lighting the lamp.

b. Positive and negative drive voltages developed in
the system simulator servo power unit are applied to
the motor section of camera motor-generator
lAlA2MG1. This starts the motor, forcing it to drive
its generator section. The generator output (tach volt-
age) is applied through the camera test adapter to the
LS-36A servo power unit. Here, it is applied through
the focal length resistors and summed with the
modified E V/H signal applied through the depression
angle resistors. The resultant voltage then is applied
as an error signal to the film drive amplifier in the
LS-36A servo power unit, completing a servo loop
which causes the motor to operate at IMC speed.

c Autocycle vacuum switch 1A1S2 and autocycle
trip switch 1A1S3 are actuated by the shuttle cam in
the camera When this occurs, SYNC lamp DS1 in the
camera test adapter flashes momentarily as a result of
a +28-volt dc pulse (SYNC) applied through the auto-
cycle vacuum and autocycle trip switches.

d. The positive 28-volt dc pulse which illuminates
the SYNC lamp also is coupled to shutter trip relay
lAlA3K2, causing it to energize and initiate a shutter
exposure cycle. This is accomplished through the auto-
cycle vacuum switch lAlS2, autocycle trip switch
lAlS3, normally closed contacts of auto-pulse transfer
relay lAlAlK5, normally closed contacts of pulse
relay lAlAK4, normally closed contacts of night relay
lAlA3K1, the normally open contacts of operate relay
lAlA3K3, and normally closed contacts of recycle
lockout relay lAlAK1.

e. Electronic flash switch lA2A2S2 in the camera is
mechanically actuated during the shutter exposure
cycle. When this occurs, a 28-volt. dc pulse is produced
by switch lA2A2S2 which forward-biases inverter-
stretcher stage Ql in the camera test adapter which
functions as a pulse stretcher. When Ql first turns on
FLASH indicator lamp DS2 illuminates momentarily.

f. Data trip switch lA2A2S9 in the camera is me
chanically actuated during the shutter exposure
cycle. When this occurs, a + 28 vdc data pulse is trans-
ferred from the normally closed (NC) contacts of the
data trip switch to its normally closed (NO) contacts
and inverter-stretcher Q2 in the camera test adapter.
This forward-biases Q2 which conducts to illuminate
DATA lamp DS3.

g. Operate indicate switch lA2A2S4 in the camera
is mechanically actuated during the shutter exposure
cycle. When this occurs, a + 28-volt dc pulse is coupled
from switch lA2A2S4 to CYCLE indicator lamp DS4
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in the camera test  adapter,  i l luminating i t
momentarily.

h. Operation in autocycle mode is repeated as de-
scribed above until the operate ground is removed by
setting the OPERATE switch on the system simulator
to OFF.

i. If film runs out or breaks during camera opera-
tion, a + 28-volt dc path is completed through film fail-
ure switch lA1A5S2 in the camera which illuminates
FILM FAIL indicator DS2 in the camera test adapter.

2 -22 .  PULSE Mode

(figs. FO-1 and FO-10)
Pulse mode operation of the camera is selected by Set-
ting MODE switch S1 on the camera test adapter
PULSE. When POWER switch S6 is set to ON, opera-
tion occurs as described in paragraph 2-20. However,
before the camera can be cycled, the OPERATE switch
on the system simulator must be set at ON to produce
an operate ground signal which energizes camera
operate relay lAlA3K3. When this happens, the
camera circuits operate as described in the following

a. When CYCLE pushbutton switch S7 on the cam-
era test adapter is momentarily depressed, a +28-volt
dc pulse is produced which energizes shutter trip relay
lAlA3K2. This is accomplished through connector
pin P2-N of the camera test adapter, connector-pin
J2-N of the camera, NO contacts of pulse relay
lAlAlK4, NC contacts of night relay lAlA3K1, NO
contacts of operate relay lAlA3K4, and NC contacts
of recycle lockout relay 1AlAlKl. The +28-volt dc
cycle pulse also is applied through normally open
contacts of the pulse relay to SYNC indicator lamp
DSl, on the camera test adapter causing the lamp to
illuminate momentarily.

b. When camera shutter trip relay lAlA3K2
energizes, shutter (exposure) operation occurs,

c. Electronic flash switch 1A2A2S2 in the camera is
mechanically actuated during the shutter exposure
cycle. This is signified by the momentary illumination
of FLASH indicator lamp DS2 on the camera test
adapter.

d. Data trip switch lA2A2S9 in the camera is
mechanically actuated during the shutter exposure
cycle. This is signified by the momentary illumination
of DATA indicator lamp DS3 on the camera test
adapter (para 2-21f).

e. Operate indicate switch lA2A2S4 in the camera
is mechanically actuated during the shutter exposure
cycle. ‘This      is signified by the momentary illumination
of CYCLE indicator lamp DS4 on the camera test
adapter.

f Film is automatically recycled and the camera
shutter is cocked in readiness for the next cycle pulse.

If film breaks or runs out during this mode of

operation, FILM FAIL indicator lamp DS2 on
the camera test adapter illuminates (para
2-21i).

2-23. IMC PULSE Mode
(figs. FO-1 and FO-10)

IMC PULSE mode operation of the camera is selected
by setting MODE switch A3Sl on the camera test
adapter to IMC PULSE. Application of power and
operate ground places the camera in a ready condition
as described in paragraph and cycle operation is ini-
tiated by momentarily depressing CYCLE pushbutton
switch S7 on the camera test adapter. IMC pulse mode
operation is similar to pulse mode operation (para
2-22) except that during the shutter exposure cycle,
film is transported at the IMC film speed rate. This is
achieved by application of plus and minus film drive
from the system simulator to the camera through the
camera test adapter. The rate of IMC film speed is con-
trolled by adjustment of the CAMERA COMMAND
switch on the system simulator. The camera undergoes
one exposure cycle each time CYCLE pushbutton
switch S7 on the camera test adapter is momentarily
depressed.

2 -24 .  N igh t  Mode  
(figs. FO-1 and FO-11)

Night mode (night open shutter) operation of the
camera is selected by setting MODE switch Sl on the
camera test adapter to NIGHT. Operation and control
of the camera in night mode is the same as IMC
PULSE mode (para 2-23) except as follows:

a. When camera test adapter MODE switch Sl is set
to NIGHT, a dc ground path is completed to night
relay lAlA3Kl in the camera through connector-pin
Pl-K of the camera test adapter and connector-pin
Jl-K of the camera. The relay energizes and its
transferred contacts complete a +28-volt dc path to
NIGHT indicator lamp DS4 of the camera test adapter,
illuminating lamp DS4.

b. After power is applied and the camera shutter
cocks, the operator must set the CURTAIN LATCH
c o n t r o l  o n  t h e  c a m e r a  s h u t t e r .   This action
mechanically actuates day-open switch 1A2A2S5 in
the camera and latches the trailing curtain in the open
position. This switch completes the ground path to
night transfer relay lA2A2Kl which energizes to
complete the night mode circuits.

c. When the OPERATE switch on the system
simulator is set to ON, operate ground is applied as
previously described through the camera test adapter
to operate relay lAlA3K3 which energizes. The
camera unwinds the leading curtain, thereby opening
the shutter and placing the camera in a ready
condition for cycle operation in the night mode.

d. Cycle operation is initiated by momentarily
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C H A P T E R  3  

D I R E C T  S U P P O R T  M A I N T E N A N C E  I N S T R U C T I O N S

Sect ion  I .  GENERAL

3 - 1 .  S c o p e  o f  D i r e c t  S u p p o r t  M a i n t e -

n a n c e
This chapter contains the following direct support
maintenance functions for the camera analyzer and
camera test adapter: bench testing, troubleshooting,

tance measurements, disassembly,
direct support testing procedures. The
maintenance procedures supplement

the maintenance procedures contains in TM
11-6760-239-12.

3-2.  Organizat ion of  Direct  Support  (DS) 
M a i n t e n a n c e

The maintenance duties of the direct support re-
en for the camera analyzer and camera test

pter are contained in a and b below together with
referencea to the paragraphs covering the specific
maintenance function.

(1)
(2)
(3)

3-8).
(4)
(5)
(6)
(7)

Bench test (para 3-7b).
Troubleshooting procedures (para 3-7c).
Voltage and resistance measurements (para

Replacement procedures (para 3-13).
Adjustments (para 3-15).
Cleaning (para 3-16).
Physical tests and inspection (para 3-24).
Electrical test (para 3-25).(8 )

b. Camera Test Adapter.
(1) Bench test (para 3-9a).
(2) Troubleshooting procedures (para 3-9 b).
(3) Voltage and resistance measurements (para

3-10).
(4) Replacement procedures (para 3-19).
(5) Cleaning (para 3-20).
(6) Physical tests and inspection (para 3-26).
(7) Electrical test (para 3-27).

Section II. TOOLS AND EQUIPMENT (DS)

3 - 3 .  T o o l s  a n d  T e s t  E q u i p m e n t  R e q u i r e d
f o r  D i r e c t  S u p p o r t  M a i n t e n a n c e

Refer to the maintenance allocation chart (app B, TM
11-6760-239-12) for a listing of tools and test equip
ment required to perform the maintenance functions
outlined in paragraph 3-2.

3 - 4 .  M a t e r i a l s  R e q u i r e d  f o r  D i r e c t  S u p -

p o r t  M a i n t e n a n c e
for direct support maintenance

Table 3-1. Materials Required For Direct Support Maintenance
Item Quantity National stock number

Trichloroethane As required 6810-00-664-0273
Solder As required 3439-00-194 -9727

Table 3-1. Materials Required For Direct Support Maintenance-
Continued

Item Quantity National stock numbcr
Lint-free cloth As required 8305-00-170-5062
Fungus removal solution

(Mixture of Isopropyl al-
cohol 65% and Freon 35%) As required 6850-00-133-0695

Sandpaper, fine As required 5350-00-235-0124
Test drive generator fabrica-

tion (used for bench test
(para 3-7b)):
Diode JAN 1 N654 1 5961-00-577-6084
Fuse FHN 26W 1 5920-00-952-9029
Connector MS3126F-  1 5935-00-902-1818
22-55PX
Resistor RW33V150 1 5905-00-843-2809
Switch MS24655-221 1 5930-00-892 -9550
Wiring No. 18 AWC Asrequired 6145-00-805-1720

Section III. DS TROUBLESHOOTING

ely c troubleshooting
repairs on the camera analyzer or

camera test adapter. Use insulated test
when making voltage measurements.
ect the power cable from the equip
fore touching internal parts.

 irect support main-
tenance includes all the techniques outlined for
organizational maintenance and any special or addi-
tional techniques required to isolate a defective part.
The direct support maintenance procedures are not
complete in themselves but supplement the procedures
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outlined in TM 11-6760 -239-12.
b. Troubleshooting may be performed while the

equipment is operating or if necessary, after the equip-
ment (or parts of it) has been removed from service.
When trouble occurs, certain observations and
measurements can be made that will help to determine
the source of trouble. Paragraph 3-6 describes the
systematic procedure to be followed which will enable
the maintenance personnel to isolate the cause of the
trouble and correct the fault.

3 - 6 .  O r g a n i z a t i o n  o f  D S  T r o u b l e s h o o t i n g

P r o c e d u r e s
steps are used in troubleshooting

equipment. They are: sectionalization, localization,
and isolation. Sectionalization means tracing the fault
to the major unit Refer to TM 11-6760-239-12 for
sectionalization procedures. Localization means
tracing the fault to the defective section or stage with-
in an assembly or subassembly. Isolation means
tracing the fault to the defective part. Some faults can
often be located by sight, touch, or hearing. The ma-
jority of faults, however, must be isolated by detailed
electrical, mechanical, and electronic checks.

b. Sectionalization Checks. Sectionalization of trou-
bles is started with a troubleshooting chart in TM
11-6760-239-12.

c. Localization Checks. After the trouble has been
sectionalized, perform the bench tests (para 3-76 and
3-9a) on the equipment. The bench tests serve as a
check of the localization technique. In addition, assem-
blies or subassemblies, in some cases parts, can be
localized within the equipment by the methods listed
(1) through (4) below.

(1) Visual inspection. The purpose of visual in-
spection is to locate faults without testing or measur-
ing circuits or components. All visual signs should be
analyzed to help locate the fault to a particular sub
chassis, stage, or part. Mechanical faults are most of-
ten localized through visual inspection.

(2) Pluck-out parts. Defective pluck-out parts will
be the cause of many troubles. Remove and test all
pluck-out parts suspected of being faulty. Replace each
defective part with an identical part known to be good.

(3) Troubleshooting tables. The trouble symptoms
listed in troubleshooting tables will aid in localizing
trouble to a component part, subassembly, or assem-
bly.

(4) Signal substitution. Signal substitution proce-
dures quickly enable localization of a trouble. An oscil-
loscope, rc bridge, or differential voltmeter may be
used in signal substitution procedures.

d. Isolation Checks. Isolation checks for individual
assemblies and subassemblies will not be performed at
the direct support maintenance level. Defective parts
can be isolated by the methods in (1) and (2) below.

(1) Voltage and resistance measurements. This
equipment is transistorized. Observe all cautions given
to prevent transistor damage. Make voltage and resist-
ance measurements in this equipment only as speci
fied. When measuring voltages, use tape or sleeving to
insulate the entire test prod except for the extreme tip.
A momentary short circuit can ruin the transistor.
(For example, if the bias is shorted out, excessive cur-
rent between the emitter and the base would ruin the
transistor.) Use resistor, inductor, and capacitor color
codes (fig. FO-20) to determine values of components,
Use voltage and resistance tables to find normal
readings, and compare them with readings taken

(2) Intermittent troubles. In all tests, the possibil-
ity of intermittent troubles should not be overlooked.
If present, this trouble often is made evident by tap
ping the front panel. Check wiring and connections to
assemblies and subassemblies within the equipment

CAUTION
The equipment is transistorized. To prevent
possible damage or destruction of transistors
by excessive current, use only the R x 100
range on the multimeter to make circuit re-
sistance measurements.

3 - 7 .  C a m e r a  A n a l y z e r  D S  T r o u b l e -

s h o o t i n g
a Preliminary Procedures (fig. 3 -2).

(1) Fabricate the test drive generator in accord-
ance with figure 3-1.

(2) Set all controls and switches to their off, neu-
tral, or counterclockwise positions.

(3) Connect Multimeter TS-352B/U (multimeter)
to the VOM+ and -terminals. Observe polarity as
marked. Adjust the multimeter to indicate a negative
voltage.

(4) Connect Voltmeter, Electronic ME-202A/U
(vtvm) to the DC VOLTS INPUT and GRD, terminals.

(5) Connect BNC adapter 1269 (part of the cam-
era analyzer) to the PULSE TIMER PULSE and GRD
terminals.

(6) Connect the B input of Timer, Digital, Elec-
tronic LA-387A (digital timer) to BNC adapter 1269.

(7) Connect the A input of the digital timer to the
SCOPE VERT terminal.

(8) Connect Oscilloscope AN/USM 281A
(oscilloscope) to the SCOPE VERT and GRD terminals.

(9) Connect the test drive generator (fig. 3-1) to
MODULES connector J11. Do not connect the test
drive generator to power source until directed in, the
bench test

(10) Connect power cable W9 to primary power
source and to POWER connector J1.

b. Camera Analyzer Bench Test. Perform the cam-
era analyzer bench test in the sequence given in table
3-2.

3 - 2
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Figure 3-1. Test drive generator fabrication.

Figure 3-2. Camera analyzer, bench test setup.
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Table 3-2. Camera Analyzer Bench Test

3 - 4



TM 11-6760-239-34 

Table 3-2. Analyzer Bench Test - Continued
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Table 3-3. Camera Analyzer DS Troubleshooting - Continued
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Table 3-3. Camera Analyzer DS Troubleshooting - Continued

A Refer to a higher category of
maintenance.

c Replace (para 3-13g).

d Replace assembly A16 (para
3-13i).

c. Refer to a higher category of

a Replace defective lamp.

b. Clean terminals with fine abra-
sive,

c. Refer to a higher category of
maintenance

a. Refer to a higher category of
maintenance.

b. Replace assembly A16 (para
3-13i).

c Replace (para 3-13d).

d Replace (para 3-13c).

e. Refer to a higher category of

f. Replace (para 3-l3g).

Replace (para 3-13d).

Replace (para 3-13d).

a. Replace (para 3-13b).

b. Replace (para 3-13b).

c. Refer to a higher category of
maintenance.

a. Replace (para 3-13b).

b. Refer to a higher category of
maintenance.

a. Replace (para 3-13f).

A Refer to a higher category of
mainenance,

c Refer to a higher category of
maintenance.

d Replace (para 3-13b).
a Refer to a higher category of

maintenance.
b. Replace (para 3-13b).
a Refer to a higher category of

maintenance.
b. Replace (para 3-13b).

c. Refer to a higher category of
maintenance.

d Refer to a higher category of
maintenance.

Perform adjustment procedure
(para 3-l5d).

a Replace (para 3-13b).

b. Refer to a higher catgory of

3-7
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Table 3-3. Camera Analyzer DS Troubleshooting - Continued

3 - 8 .  C a m e r a  A n a l y z e r  D S  V o l t a g e  a n d  3 - 9 .  C a m e r a  T e s t  A d a p t e r  D S  T r o u b l e -

R e s i s t a n c e  M e a s u r e m e n t s s h o o t i n g

in table 3-4.

Table 3-4. Camera Test Adapter Bench Test
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Table 3-4. Camera Test Adapter Bench Test-Continued

3 - 9



b. Camera Ted
c&res.  Stem3 refe

Adap te r  Trouble&Wing  Prc+
?I& in the Trouble symptom ml----.

umn in tabli 3-5 refer to numbered steps in the bench
test (a above). Electronic parts and assuciated circuits

refemmd in the trou&&mting table am shown in
the schematic diagram (hc, FO-15) and the wiring dia-
gram (fig. PO-16).

Table 3-5. Canrem  Test Adapter IIS Traubleshooting
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referenced in the troubleshooting table are shown in
the schematic diagram (fig. FO-15) and the wiring dia-
gram (fig. FO-16).

Table 3-5. Camera Test Adapter DS Troubleshooting
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Table 3-5. Camera Test Adapter DS Troubleshooting-Continued
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Table 3-5. Camera Test Adapter DS Troubleshooting-Continued

3 - 1 0 .  C a m e r a  A d a p t e r  D S  V o l t a g e
a n d  R e s i s t a n c e  M e a s u r e m e n t s

Section IV. DS MAINTENANCE OF CAMERA ANALYZER

WARNING

3 - 1 1 .  C a m e r a  a n a l y z e r  P a r t s  R e p l a c e -
m e n t  T e c h n i q u e s

3 - 1 2
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b. The printed circuit board and component as-
sembly contain four adjustments, R2, R18, R20, and
R23. Each of these adjustments is critical to the over-
all performance of the camera analyzer. Whenever the
printed board and component assembly is replaced, all
adjustments should be ry - . . before placing the cam-
era analyzer in serving.

3 -12 .  Cons ide ra t ion  Measure  Di sassembl -
i n g  C a m e r a  A n a l y z e r .

in the camera analyzer (para 3-7)
can simplify repairs by limiting the work to the de-
fective area. Disassemble the camera analyzer only to
the level necessary to correct the fault

3 - 1 3 .  C a m e r a  A n a l y z e r  D S  R e p l a c e m e n t  
P r o c e d u r e

(fig. FO-17)
a. Replacement of Indicator Lamp Assemblies (fig.

3-3). To replace any front panel indicator lamp as-
sembly, proceed as follows:

(1) Set POWER switch to OFF.
(2) Disconnect power cable W9 from POWER con-

nector J1.
(3) Remove 14 screws (1) and remove test panel

(48) from combination case (47).
(4) Unsolder and carefully mark or tag all electri-

cal connections to indicator lamp assembly.
(5) Insert fingernails in cutouts in lens assembly

(fig. 3-3) and pull lens away from indicator body.
(6) Rotate lens 90 degrees counterclockwise, push

in slightly to remove tension on index key, and pull
complete bulb assembly to stops on indicator body.

(7) Using screwdriver, loosen two screws on inside
of indicator body by rotating counterclockwise until
screw tabs are loose, and free mounting support

(8) Slide mounting support from test panel in
direction of arrow.

(9) Remove indicator body from front panel.
(10) Replace the indicator assembly by reversing

steps (4) through (8).
(11) Replace the test panel (48, fig. FO-17) in the

combination case (47) by replacing 14 screws.
b. Replacement of Toggle Type Switches. (CYCLE

PULSE S2 (28), SIM OPR S3 (27), BODY OPR S4 (24),
LAMP TEST S6 (39), POWER S7 (27), RANGE S11
(24), EXPOSURE S12 (26), or DC EXPOSURE S13
(25).) To replace a toggle type switch, proceed as fol-
lows:

(1) Perform steps in a(l), (2), and (3) above.
(2) Unsolder and carefully mark or tag all electri-

cal connections on rear of toggle switch (24).
(3) Remove nut (24 ref), lockwasher (24 ref), key

washer (24 ref) and if necessary, locknut (24 ref) secur-
ing switch (24) to test panel (48) and carefully remove
switch from rear of test panel.

(4) Replace the toggle switch (24) by reversing
steps in (2) and (3) above.

(5) Replace the teat panel (48) in the combination
case by replacing 14 screws.

c. Replacement of PLUS OUTPUT Switch S14. To
replace PLUS OUTPUT switch S14 (3), proceed as fol-
lows:

(1) Perform steps in a(l), (2), and (3) above.
(2) Unsolder and carefully mark or tag all electri-

cal connections on rear of switch (3).

Figure 3-3. Replacement of indicator lamp assembly.
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(3) Remove nut (3 ref) and lockwasher (3 ref) from
rear of test, panel (48) and carefully remove switch (3)
from front of test panel

(4) Replace the PLUS  OUTPUT switch by revers-
ing (2) and (3) above.

(5) Replace the test panel in the combination case
by replacing 14 screws.

d. Replacement of OPERATE OFF Switch S15. TO

replace OPERATE OFF switch S15 (4), proceed as fol-
lows:

(1) Perform steps in u(l), (2), and (3) above.
(2) Unsolder and carefully mark or tag all electri-

cal connections on rear of switch (4).
(3) Remove facenut (5) and washer (6) from front

of test panel (48) and carefully remove lockwasher (7),
keywasher (4 ref), and switch (4) from rear of test
panel.

(4) Replace the OPERATE OFF switch by revers-
ing steps in (2) and (3) above.

(5) Replace the test panel in the combination case
by replacing 14 screws.

e. Replacement of Motor Tachometer Simulator Cir-
cuit Load Lamps, proceed as follows:

(1) Perform steps in a(l), (2), and (3) above.
(2) Rotate bulb of lamp (46) counterclockwise un-

til it is loose in socket and remove lamp.
(3) To install replacement lamp, insert in socket

and rotate clockwise.
(4) Replace the test panel in the combination case

by replacing 14 screws.
f. Replacement of E V/H Control R3 (21) or FOOT

LAMBERTS Control R4 (23) To replace potentiom-
eter R3 and R4, proceed as follows:

(1) Perform steps in a(l), (2), and (3) above.
(2) Unsolder and carefully mark or tag the electri-

cal connections on rear of potentiometer (21).
(3) Loosen hex head setscrew (22 ref) on dial (22),

and remove dial from shaft of potentiometer (21).
(4) Remove nut (21 ref), and washer (21 ref) and

key washer (21 ref) if required, from potentiometer.
(5) Carefully remove potentiometer (21) from rear

of test panel (48).
(6) Replace the potentiometer (21) by reversing

steps in (2) through (5) above.
(7) Replace the test panel in the combination case

by replacing 14 screws
NOTE

Whenever the E V/H control is replaced, per-
form the adjustment procedure of paragraph
3-15a.

g. Replacement of Binding Posts. To replace a bind-
ing post (J12 through J21) (34 and 36), proceed as fol-
lows

(1) Perform steps in a (1), (2), and (3) above.
(2) Remove nut (34 ref) from rear of binding post

(34).

(3) Remove lug and soldered lead (35) from rear of
binding post (34).

(4) Remove second nut (34 ref), washer (34 ref)
and insulator spacer (34 ref) from rear of terminal (34).

(5) Remove binding terminal (34) from front of
test panel (48).

(6) Replace the binding post (34) by reversing
steps in (2) through (5) above.

(7) Replace the test panel in the combination case
by replacing 14 screws.

h. Replacement of Indicating Type Fuseholders
(AC and DC). To replace an indicating type fuseholder
(AC, XF1) (31) or (DC, XF2) (33), proceed as follows:

(1) Perform steps in a(l), (2), and (3) above.
(2) Unsolder and tag the two electrical connec-

tions from rear of fuseholder (31).
(3) Remove nut (31 ref) and washer (31 ref) from

rear of fuseholder (31).
(4) Carefully remove fuseholder (31) from front

panel (48).
(5) Replace the indicating type fuseholder (31) by

reversing steps in (2) through (4) above.
(6) Replace the test panel in the combination case

by replacing 14 screws.
i. Replacement of Printed Circuit Board and Com-

ponents Assembly A16. To replace the printed circuit
board and components assembly A16, proceed as
follows

(1) Perform steps in a(l), (2), and (3) above.
(2) Loosen two set screws (38 ref) on MODULE

TEST, TEST and CONFIGURATION switches (40 ref)
(CONTROL POWER SUPPLY section) and remove
knobs (38).

(3) Remove nuts (40 ref) and washers (40 ref) from
each of the three switches. These switches are mount-
ed on the printed circuit board and component as-
sembly (40).

(4) Remove four screws (44) mounting the connec-
tor mounting bracket and nut assembly (45) to the
printed circuit board mounting bracket and nut as-
sembly (41).

(5) Disconnect the connector mounting bracket
and nut assembly (45) from the printed circuit board
and components assembly (40).

(6) Remove the six screws (42) and washers (43)
mounting the printed circuit board and components
assembly (40) to the printed circuit mounting bracket
and nut assembly (41).

(7) Carefully remove the printed circuit board and
components assembly (40).

CAUTION
The three rotary switches have stops which
may become free when removing the printed
circuit board and components assembly from
the chassis Be careful to maintain these
stops in their positions.
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(8) Replace the printed circuit board and compo-
nents assembly (40) by reversing steps in (2) through
(7) above.

(9) Replace the teat panel in the combination case
by replacing 14 screws.

3 - 1 4 .  R e p a i r  o f  C a m e r a  A n a l y z e r  C a b l e

A s s e m b l i e s  a n d  A c c e s s o r i e s
a Disassembly and Reassembly of Cable As-

semblies. Disassembly and reassembly of the camera
analyzer cable assemblies are obvious from the parts
location drawings (fig. FO-18) and upon inspection of
the cable. Perform the disassembly and reassembly
procedures on the cable assemblies in accordance with

the appropriate drawing. Refer to the cable assemblies
wiring diagrams in TM 11-6760-239-12 when per-
forming continuity checks.

b. Exposure Test Adapter. Disassembly and reas-
sembly of the exposure test adapter is obvious from
the parts location drawing (fig. 3-4) and upon inspec-
tion of the adapter. Perform the disassembly and reas-
sembly procedures on the exposure test adapter in ac-
cordance with figure 3-4.

c. Module Test Adapter. Disassembly and reas-
sembly of the module test adapter is obvious from the
parts location diagram (fig. 3-5) and upon inspection
of the adapter. Perform the disassembly and reas-
sembly procedures on the module test adapter in ac-

Figure 3-4. Exposure test adapter parts location.
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cordance with the parts location diagram.

3 - 1 5 .  C a m e r a  A n a l y z e r  A d j u s t m e n t  
(fig. 3 -6)

The camera analyzer has four internal adjustments as
shown in figure 3-6. These adjustments are performed
without the use of special test equipment. These ad-
justments are: simulated E V/H output (a below),
photocell output simulator (b below), simulated ex-
posure feedback (c below), and recycle initiate circuit
timing (d below). All adjustments are located on print-
ed circuit and components assembly A16 and are per-
formed with the test panel removed from the combina-
tion case.

a. Simulated E V/H Output Adjustment. To adjust
the simulated E V/H output circuit, proceed as fol-
lows

(1) Se: POWER switch (PANEL POWER section)
to OFF.

(2) Connect the vtvm to the DC VOLTS INPUT

and GRD terminals (MASTER section).
(3) Set MASTER switch to INTERNAL TEST 2.
(4) Set E V/H control (CONTROL-POWER SUP-

PLY section) to maximum clockwise position
(5) Set POWER switch (PANEL POWER section)

to ON.
(6) Adjust resistor R18 to obtain vtvm indication

of 50 ± 0.5 volts dc.
(7) Set E V/H control (CONTROL-POWER

SUPPLY section) to obtain vtvm indication of 1 volt.
(8) Observe E V/H dial indication. If dial indi-

cation is not 1 volt ± 1 millivolt, note number of dial
divisions deficient. by or in excess of the 1 volt indica-
tion. Rotate dial to its clockwise or counterclockwise
stop, depending upon direction of dial error. Loosen
hex head setscrew and adjust dial to correct error be-
tween dial and vtvm indication. Tighten setscrew.

(9) Repeat steps in (7) and (8) below until no fur-
ther mechanical adjusting of dial is necessary.

Figure 3-5. Module test adapter, parts location.
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(10) Set E V/H control to 50.
rve vtvm indication. If indication is not

50 volts, readjust variable resistor R18 to obtain vtvm
indication of 50 volts ± 0.1 volt dc.

b. Photocell Output Simulator Adjustment. To ad-
just the photocell output simulator circuit, proceed as
follows:

(1) Set POWER switch (PANEL POWER section)
to OFF.

(2) Connect vtvm to DC VOLTS INPUT and GRD
terminals (MASTER section).

(3) Set MASTER switch to INTERNAL TEST 1.
(4) Set POWER switch (PANEL POWER section)

to ON.
(5) Adjust variable resistor R23 to obtain volt-

meter indication of - 3.34 volts ± 50 millivolts dc.
c. Simulated Exposure Feedback Adjustment. To

adjust the simulated exposure feedback circuit, pro
ceed as follows:

(1) Set POWER switch (PANEL POWER section)
to OFF.

(2) Set TEST switch (LENS CONE section) to
CAL.

(3) Connect vtvm, adjusted to indicate in millivolt
range, between J6, pin W, and ground

(4) Set POWER switch (PANEL POWER section)
to ON.

(5) Adjust variable resistor R20 to obtain a vtvm
indication of 25 millivolts ± 1 millivolt dc.

d. Recycle Initiate Circuit Timing Adjustment. To
adjust the recycle initiate circuit timing, proceed as
follows:

(1) Set POWER switch (PANEL POWER section)
to OFF.

(2) Connect the digital timer to the test panel in
the following manner, connect the BNC adapter 1269
(part of camera analyzer) to the PULSE TIMER ter-
minals (MASTER section). Connect the B input of the
pulse timer to the SCOPE VERT terminal.

(3) Set MASTER switch to INTERNAL TEST 1.
(4) Set MODE switch (CAMERA BODY section) to

AUTO.
(5) Set POWER switch (PANEL POWER section)

Figure 3-6. Camera analyzer, adjustments.

to ON.
(6) Set CYCLE PULSE switch (CAMERA BODY

section) to MANUAL momentarily.
(7) Observe digital timer indication; if indication

is not between 10 and 15 milliseconds, adjust resistor
R2, and repeat step (6).

(8) Repeat (7) above until digital timer indication
between 10 and 15 milliseconds is obtained.

3 - 1 6 .  C l e a n i n g  C a m e r a  A n a l y z e r  M e -

c h a n i c a l  P a r t s  a n d  E l e c t r i c a l  C o n -
t a c t s

WARNING
The fumes of trichloroethane are toxic. Pro-
vide thorough ventilation whenever used. DO
NOT use near an open flame. Trichloroethane
is not flammable, but exposure of the fumes
to an open flame converts the fumes to highly
toxic dangerous gases.

To remove grease or dirt from mechanical parts or
electrical contacts, wipe the area to be cleaned with a
cloth moistened (not wet) with trichloroethane. If it is
available, dry the parts with compressed air or wipe
them dry with a clean lintfree cloth. Do not allow lint
or foreign matter to remain between surfaces of any

Section V. DS MAINTENANCE OF CAMERA TEST ADAPTER

WARNING
Disconnect the power source from the equip
ment when making repairs.

a Before any part is removed, note the position of
the part and its leads. Wire replacement parts in the
same position so as to avoid undesired coupling and
shorting together of wires. If necessary, mark or tag
each wire before disconnecting the wire.3 - 1 7 .  C a m e r a  T e s t  A d a p t e r  P a r t s

R e p l a c e m e n t  T e c h n i q u e s  
All parts in the camera test adapter can be reached
easily and replaced without special procedures. The
following precautions apply:

b. Do not disturb the settings of exposure control
variable resistors R11 and R12 while repairing the
equipment. These settings should be changed only if
realignment becomes necessary.

3-17
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3 - 1 8 .  C o n s i d e r a t i o n s  B e f o r e  D i s a s -
s e m b l i n g  C a m e r a  T e s t  A d a p t e r

3-9) can simplify repairs by limiting the work to the
defective area. Disassemble the camera test adapter
only to the level necessary to correct the fault

3 - 1 9 .  C a m e r a  T e s t  A d a p t e r  D S  R e p l a c e -

m e n t  P r o c e d u r e s
(fig. 3-7)

a. Replacement of Toggle Switches. Remove any of
the toggle switches (7, 9, and 10) from the camera test
adapter as follows:

(1) Remove the camera test adapter case rear
cover (1) for access to internal parts; it is attached to
the camera test adapter front cover (2) by four slotted-
head screws (3) and flat washers (4).

(2) Unsolder and carefully mark or tag all electri-
cal connections to the part which is to be removed.

(3) Remove the knurled nut, lockwasher and key
washer (ref. 7) which secure the switch in place. This
hardware is located on the front cover of the case.

(4) Replace the switch or its substitute. and reas-
semble the camera test adapter by reversing (1), (2),
and (3) above.

NOTE
If a switch is found to be defective and must
be substituted, ensure that any lugs used
with the defective switch are installed on its
replacement before mounting the new
switch

b. Replacement of Pushbutton Switches.
(1) Perform steps in a( 1) and (2) above.
(2) Remove the hex nut and lockwasher (ref. 11)

from the switch (11) which are accessible on the rear
side of the front cover, then remove the switch
through the from cover.

(3) Remount the switch by reversing the pro-
cedure in step (2) above.

(4) Reassemble the camera test adapter by revers-
ing steps in a( 1) and (2) above.

c. Replacement of Rotary Switch Assemblies. The
rotary switches (13 and 14) of the camera test adaptor
on the mode and exposure board assembly cannot be
replaced at direct support maintenance. Instead, the
mode and exposure board assembly must be replaced
to effect a switch substitution. For replacement of
rotary switch assemblies, refer to higher category of
maintenance.

d. Replacement of Binding Post Terminal As-
semblies.

(1) Perform steps in a( 1) and (2) above.
(2) Remove the hex nut, flat washer, and insulat-

ing washer (ref. 15) which secure the binding post ter-
minal assembly (15) in place, then slide the terminal
assembly through the front cover. This hardware is lo

cated on the rear side of the camera test adapter front
cover.

(3) Replace the assembly or its substitute by re-
versing the procedure given in (2) above.

(4) Reassemble the camera test adapter by revers-
ing steps in a(l) and (2) above.

e. Replacement of Active and Spare Fuseholder As-
semblies.

(1) Perform steps in a(1) and (2) above.
(2) Remove the hex nut and lockwasher (ref 18)

which secures the fuse holder assembly (18) in place. It
is located on the rear side of the camera test adapter
front cover.

NOTE
The hex nut has a special cut-out on its inner
dimension to clear the lug on the back end of
the fuseholder assembly.

(3) Replace the fuseholder assembly or its substi-
tute be reversing the procedure given in (2) above.

(4) Reassemble the camera test adapter by revers-
ing steps (1) and (2) of paragraph a above.

f. Replacement of Multiple-Section Indicator As-
semblies.

(1) Perform steps in a(1) and (2) above.
(2) Insert fingernails in cut-out lens (fig. 3-3), and

pull lens away from indicator assembly.
(3) Rotate lens 90 degrees counterclockwise, push

in slightly to remove tension on index key, then pull
complete bulb assembly from indicator body as far as
the mechanical stop will allow.

(4) Using screwdriver, loosen two screws on inside
of indicator body by rotating counterclockwise until
tabs are loose and free from the mounting supports.

(5) Slide mounting support from camera test
adapter in direction of arrow.

(6) Remove the indicator body from the front
cover.

(7) Instill the replacement indicator lamp as-
sembly by reversing steps in (2) through (6) above.

(8) Reassemble the camera test adapter by revers-
ing steps in a(1) and (2) above.

g. Replacement of Pendant Connector Cables.
(1) Perform steps in a( 1) and (2) above.
(2) Open the tie wrap (35, fig. 3-7) on the clamp

(34) then remove the cable harness from the clamp.
(3) Remove the cable by pulling through grommet

(28) on top of the front cover.
(4) Replace the cable by reversing steps (2) and (3)

above.

NOTE
Item 36 is similar to item 29 except that it
only supports one cable harness.

(5) Reassemble the camera test adapter by revers-
ing steps in a(l) and (2) above.

h. Removal of Connectors.
(1) Perform steps in a( 1) and (2) above.
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(2) Release connector (42 or 45) by removing four
screws (43) and hex nuts (44).

(3) Install the replacement connector by reversing
the procedure given in (2) above.

NOTE
Remember to reconnect terminal lug (46)
when replacing the connector.

(4) Reassemble the camera test adapter by revers-
ing steps in a(1) and (2) above.

i. Removal of Printed Circuit Board
(1) Perform steps in a(l) and (2) above.
(2) Remove the knobs (12), hex nuts, and washers

(ref. 13) from the two rotary switches (13 and 14) on
the front cover.

(3) Remove the two screws (49) and flat washers
(31) to release the right side and left side bracket and
nut assemblies which secure the printed circuit as-
sembly to the front cover.

(4) Remove the printed circuit assembly through
the opening at the back of the front cover.

(5) Install the replacement printed circuit as-
sembly by reversing the procedures given in steps (3)
and (4) above.
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(6) Reassemble the camera test adapter by
reversing step (2) of this subparagraph as well as a(1)
and (2) above.

3 - 2 0 .  C l e a n i n g  C a m e r a  T e s t  A d a p t e r  M e -
c h a n i c a l  P a r t s  a n d  E l e c t r i c a l  C o n -
t a c t s

WARNING
The fumes of trichloroethane are toxic. Pro-
vide thorough ventilation whenever used, DO
NOT use near an open flame. Trichloroethane
is not flammable, but exposure of the fumes
to an open flame converts the fumes to highly
toxic dangerous gases.
To remove grease or dirt from mechanical
parts or electrical contacts, wipe the area to
be cleaned with a cloth moistened (not wet)
with trichloroethane. If it is available, dry
the parts with compressed air or wipe them
dry with a clean lintfree cloth. Do not allow
lint or foreign matter to remain between sur-
faces of any parts.

Section VI. DS TESTING PROCEDURES

3 - 2 1 .  D i r e c t  S u p p o r t  T e s t  I n f o r m a t i o n

use by direct support maintenance personnel and serv-
ice organizations responsible for direct support main-
tenance of electronic equipment to determine the
acceptability of repaired electronic equipment These
procedure-s set forth specific requirements that
repaired electronic equipment must meet before it is
returned to the using organization.

b. Direct support testing procedures consist of a
physical test and inspection and an electric test. These
tests are described in paragraphs 3-24 through 3-27.

3 -22 .  Tes t  Equ ipment  and  Too l s  Requ i red
fo r  Di rec t  Suppor t  Tes t s

a. Test Equipment.
(1) Multimeter TS-352B/U.
(2) Voltmeter, Electronic ME-202A/U.
(3) Timer, Digital Electronic LA-387A.
(4) Oscilloscope AN/USM-281A.

b. Tools
(1) Tool Kit, Photographic Repair TK-109/GF.
(2) Tool Kit, Photographic Repair TL-77/GF.

3 - 2 3 .  S p e c i a l  R e q u i r e m e n t s

is required for the
performance of the direct support testing procedures
for the camera analyzer. Refer to paragraph 3-7 for
fabrication details.

3 - 2 4 .  C a m e r a  A n a l y z e r  D S  P h y s i c a l  T e s t s

a n d  I n s p e c t i o n
a Tools, Test Equipment, and Materials. The test

equipment and materials required for the camera an-
alyzer physical tests and inspection are listed in table
3-6.

Table 3-6. Tools, Test Equipment, and Materials Required for
Camera Analyzer DS Physical Tests and Inspection

Item National stock number
Tool Kit, Photographic Repair TK-77/GF 5180-00-752-9068
Vacuum cleaner 7910-00-215-5786
Lint-free cloth 8305-00-170-5062
Trichloroethane 6810-00-664 -0273
Camel’s hair brush 8020-00-245-4509
Fungus removal solution 6850-00-133-0695

b. Test Connections and Conditions. Remove the
camera anayzer test panel from its combination case
(para 3-13a). Refer to the parts location illustration
(figs. FO-17 and FO-18) when performing the
physical tests and inspection

3 - 1 9
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Figure 3-7. Camera test adapter, exploded view.
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Test procedures
missing screws, bolts. and nuts.

b. Inspect indicator assemblies for damage.
c. Check operating fuses for proper rating. See

that SPARE fuseholders contain fuses
with proper rating.

d. Inspect wiring for cuts, breaks, and dam-
aged insulation.

WARNING
The fumes of trichloroethane are toxic. Pro- 

vide thorough ventilation whenever used. DO
NOT use near an open flame. Trichloroethane
is not flammable but exposure of fumes to open
flame converts fumes to highly toxic, danger-
ous gases.

f. Inspect interior of chassis for signs of dirt
or fungus. Remove dirt with lint-free
cloth dampened with trichloroethane or
fungus removal solution.

g. Inspect condition of finish and panel letter-
ing.

NOTE
Touch up painting is recommended in lieu of

refinishing whenever practicable Screwheads,
biding posts, receptacles. and plated fastener

parts will not be painted or polished with abra-
sives.

2

3

N/A

N/A

N/A

N/A

N/A

N/A

inspect cable assemblies for cuts. breaks. dam-
aged insulation, or broken connectors.

Inspect camera analyzer accessories for miss-
ing hardware. damage and completeness
(TM 11-6760-239-12).

Inspect combination case for damage. See that
there are no missing screws and hardware
from mounts.

Performance standard
none missing.

b. No evidence of damage.
c. Operating fuses must be damaged and must

be of proper rating. Each SPARE fuse-
holder must contain a fuse of proper rat-
ing.

d. Wiring must be free of cuts. breaks, and
damaged insulation.

f. Interior
signs

of chassis must
of dirt or fungus.

be clean with no

g. External surfaces must be in good condition
and panel lettering must be legible.

Cable assemblies must be free of cuts, breaks.
damaged insulation, or broken connectors.

Accessories must be free of damage and no
parts missing and complete.

Combination case must be free from damage
and no parts missing

3-21
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3 -25 .  Camera  Ana lyze r  DS E lec t r i ca l  Tes t
a. Tools, Test Equipment and Materials.

(1) Multimeter TS-352B/U.
(2) Voltmeter, Electronic ME-202A/U.
(3) Timer, Digital, Electronic LA-387A.
(4) Oscilloscope  AN/USM-281A.
(5) Tool Kit, Photographic Repair TK-77/GF.
(6) Tool Kit, Photographic Repair TK-109/GF.

b. Test Conditions and Connections.
(1) Fabricate the test drive generator in accord-

ance with figure 3-1.
(2) Connect the camera analyzer and test

equipment as shown in figure 3-2.
c. Procedure. Perform the bench test as described in

paragraph 3-7 b.

c. Procedure.

3 - 2 6 .  C a m e r a  T e s t  A d a p t e r  D S  P h y s i c a l

T e s t s  a n d  I n s p e c t i o n
a Test Equipment and Materials. The test equip

ment and materials required for camera test adapter
physical tests and inspection are listed in table 3-7.

Table 3-7. Tools, Test Equipment, and Materials Required for
Camera Test Adapter Physical Tests and Inspection
Item National stock number

Tool Kit Photographic Repair TK-77/GF 5180-00-752-9068
Vacuum cleaner 7910-00-215-5786
Lint-free cloth 8305-00-170-5062
Trichloroethane 6810-00-664-0273
Camel’s hair brush 8020-00-245-4509
Fungus removal solution 6850-00-133-0695

b. Test Connections and Conditions. Remove the
camera test adapter cover (para 3-19a). Refer to the
parts location illustration (fig. 3-7) when performing
the physical tests and inspection.

a. Screws, nuts, and bolts must be tight and
none missing.

b. No evidence of damage.
c. Operating fuses must not be damaged and

he of proper rating. Each SPARE fuse
holder must contain a fuse of proper rat-
ing.

d. Wiring must be free of cuts. breaks, and
damaged insulation

WARNING

f. Inspect interior of chassis for signs of dirt
or fungus. Remove dirt with lint-free
cloth dampened with trichloroethane or
fungus removal solution.

g. Inspect condition of finish and panel letter-
ing.

NOTE
Touchup painting is recommended in lieu of

refinishing whenever practicable. Screwheads.
binding posts, receptacles, and plated fastener
parts will not be painted or polished with abra-
sives.

f. Interior of chassis must be clean with no
signs of dirt or fungus.

g. External surfaces must be in good condition
and panel lettering must be legible.

Inspect the pendant cable assemblies for cuts,
breaks, damaged insulation, or broken con-
nectors.

Pendant cable assemblies must be free of cuts,
breaks, damaged insulation, or broken con-
nectors.

2 N/A N/A

(1) Multimeter TS-352B/U.3 -27 .  Camera  Tes t  Adap te r  DS  E lec t r i ca l
T e s t (2) Voltmeter, Electronic ME-202A/U.

a Tools, Test Equipment, and Materials. (3) Tool Kit, Photographic Repair TK-77/GF.
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(4) Tool Kit, Photographic Repair TK-109/GF.
b. Test Conditions and Connections. Connect power

cable W9 to a 28-volt de power source and to connector

TM 11-6760-239-34 

J1 or the camera test adapter.
c. Procedure. Perform the bench test as described in

paragraph 3-9a.

3-23 / 3-24 (Blank)
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C H A P T E R  4

G E N E R A L  S U P P O R T  M A I N T E N A N C E  I N S T R U C T I O N S

S e c t i o n  I .  G E N E R A L

4 - 1 .  S c o p e  o f  G e n e r a l  S u p p o r t  M a i n t e -
n a n c e

This chapter contains the following general support
maintenance functions for the camera analyzer and
camera test adapter: bench testing, troubleshooting,
voltage and resistance measurements, disassembly, re-
assembly, and general support testing procedures. The
general support maintenance procedures supplement
the direct support maintenance instructions and the
maintenance procedures contained in TM 11-
6760-239-12.

4 - 2 .  O r g a n i z a t i o n  o f  G e n e r a l  S u p p o r t
( G S )  M a i n t e n a n c e

The maintenance duties of the general support repair-
man for the camera analyzer and camera test
adapter are contained in a and b below together with
references to the paragraphs covering the specific
maintenance function.

a Camera Analyzer GS Troubleshooting Proce-
dures. The GS troubleshooting procedures for the
camera analyzer are listed below:

(1) Lamp teat circuit.
(a) Bench test (para 4-8a).
(b) Troubleshooting procedures (para 4-8b).

(2) Internal test 1 circuit.
(a) Bench test (para 4-9a).
(b) Troubleshooting procedures (para 4-9b).
(c) Voltage and resistance measurements (para

4-9c).

(3) Internal test 2 circuit.
(a) Bench test (para 4-10a).
(b) Troubleshooting procedures (para 4-10b).
(c) Voltage and resistance measurements (para

4-10c).
(4) Control-power supply section.

(a) Bench test (para 4-11b).
(b) Troubleshooting procedures (para 4-11c).
(c) Voltage and resistance measurements (para

4-11d).
(5) Lens cone section.

(a) Bench test (para 4-12b).
(b) Troubleshooting procedures (para 4-12c).
(c) Voltage and resistance measurements

(4-12d).
(6) Camera body section.

(a) Bench test (para 4-13b).
(b) Troubleshooting procedures (para 4-13c).
(c) Voltage and resistance measurements (

4-13d.
b. Camera Analyzer GS Replacement Procedures.

The camera analyzer replacement procedures are con-
tained in paragraph 4-18.

c. Camera Test Adapter GS Troubleshooting Proce-
dures. The camera test adapter GS troubleshooting
procedures are contained in paragraph 4-14.

d. Camera Test Adapter GS Replacement Proce-
dures. The camera test adapter replacement pro-
cedures are contained in paragraph 4-24.

Section II. TOOLS AND EQUIPMENT (GS)

4 - 3 .  T o o l s  a n d  T e s t  E q u i p m e n t  R e q u i r e d
f o r  G e n e r a l  S u p p o r t  M a i n t e n a n c e

11-6760-239-12) for a listing of tools and test equip-
ment required to perform the maintenance functions
outlined in paragraph 4-2.

4 - 4 .  M a t e r i a l s  R e q u i r e d  f o r  G e n e r a l  

S u p p o r t  M a i n t e n a n c e
The materials required for general support main-
tenance are listed in table 4-1.

Table 4-1 Materials Required for General Support Maintenance
Item National stock number

Trichloroethane
Solder As required 3439-00-194 -9727
Lint-free cloth As required 8305-00-170-5062
Xylol (Feder Spec. TT-X- As required 6610-00-584-4070

916)
Butyl alcohol As required 6810-00-281-2685
Araldite 571CX As required
Diacetone alcohol (Federal As required

spec. 0-0-306)
Fungus removal solution As required 6650-00-133-0695

(mixture of Isopropyl

4 - 1
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Table 4-1. Materials Required For General Support Maintenance - Continued

Section III .  GS TROUBLESHOOTING

WARNING

ment. Dangerous voltages exist in the equip
ment.

4 - 5 .  G S  T r o u b l e s h o o t i n g  I n f o r m a t i o n

troubleshooting actions performed at lower levels of
maintenance in addition to the information contained
in this chapter. Refer to TM 11-6760-239-12 for
troubleshooting information on the more commonly
encountered troubles Unless the trouble has been
specifically localized or isolated, perform the appli-
cable troubleshooting procedures given in TM
11-6760-239-12. The symptoms and troubles listed
in the GS troubleshooting tables are presumed to exist
after all lower level troubleshooting procedures and
corrective measures have been performed. The major
unit troubleshooting and module troubleshooting data
provide general support maintenance personnel with
the information required to recheck, crosscheck, and
correlate all information from the lower levels of
maintenance with the test equipment and tools avail-
able at the general support maintenance level. Per-
form the procedures in the troubleshooting tables in
the order given. Do not proceed to the next action
when the corrective measures already taken eliminate
the trouble Use the applicable schematic and wiring
diagrams as an aid when troubleshooting. Figure
FO-20 provides the color code markings for military

dard resistors, inductors, and capacitors.

paragraph 4-11a. An oscilloscope, RC bridge, or volt-
meter may also be used in performing signal sub
stitution procedures. Signal substitution and signal
tracing techniques are given below.

a. Test jumper cables can be used to apply either
+28 volts dc power or ground to particular points
throughout the equipment.

b. Voltmeter, Electronic ME-202A/U (vtvm) is used
to measure voltages. Multimeter TS-352B/U (multi-
meter) is used to measure resistance.

NOTE
When connecting the test jumper cables, it
may be necessary to partially remove the
fungicide coating to ensure proper electrical
contact. Use acetone (Federal Specification
O-A-51) to remove the fungicide from
electrical contact points.

c. After trouble is traced to a particular circuit, dis-
connect the test equipment and perform voltage and
resistance measurements to localize the defective
parts.

4 -7 .  I so la t ing  Troub le  Wi th in  a  S tage
a. When trouble has been localized to a stage, either

through performance of the bench tests, or other
means, isolate the defective part by measuring volt-
ages at the transistor terminals and other points re-
lated to the stage suspected being faulty.

CAUTION

4 - 6 .  s i g n a l  S u b s t i t u t i o n

Do not take resistance measurements on the
transistors. The multimeter battery can dam-
age the transistors by causing excessive
current through them.

b. Transistor terminal voltage measurements are
made with the vtvm. Measurements that differ widely
from those in the voltage tables can, when used with
the appropriate schematic diagram, often localize the
trouble to a specific part.

4-2



NOTE
Voltages measured at the emitter and base
terminala of replaced transistors may vary as
much as 15 to 20 percent from the voltage
listed in the voltage tables. Collector volt-
ages, however, should not vary by more than
10 percent. Bias voltage should remain
approximately the same as those listed in the
voltage tables.

NOTE
All troubleshooting procedures on the camera
analyzer are performed with the test panel re-
moved from the combination case (para
3-13a), and power cable W9 connected to
POWER connector Jl.

4 -8 .  Lamp Tes t  C i rcu i t  Troub leshoo t ing
a. Bench Test.

(1) Set all controls and switches to their off,
neutral, or counterclockwise positions.

(2) Connect power cable W9 to primary power
source and to POWER connector J.

(3) Perform the lamp test circuit bench test given
in table 4-2.

TM 11-6760-239-34 

Table 4-2. Lamp Test Circuit Bench Test

b. Lump Test Circuit Troubleshooting Procedures.
Steps referenced in the Trouble symptom column table
4-3, refer to the numbered steps in the bench test (a
above). Electronic parts referenced in the trouble
shooting table are shown in the schematic diagram
(fig. FO-12) and wiring diagram (fig. FO-13).

NOTE
In the following troubleshooting table, the
maintenance repairman should check first for
defective indicator lamp before replacing
part as indicated in the table.

Table 4-3. Lamp Test Circuit Troubleshooting

4 - 3
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Table 4-3. Lamp Tent Circuit Troubleshooting - Continued

4 - 4



4 - 9 .  I n t e r n a l  T e s t  C i r c u i t  T r o u b l e -

s h o o t i n g
Internal test 1 circuit troubleshooting consists of a
bench test (a below), troubleshooting table (b below),
and voltage and resistance measurements (c below).

TM 11-6760-239-34 

paragraph 3-7a (steps 1 through 8). When an ab-
normal result is obtained during performance of the
bench test, refer to the troubleshooting table.

a. Bench Test. Perform the internal test 1 bench
test given in table 4-4 below.

The bench test is performed using the test setup of

Table 4-4. Internal Test, Circuit Bench Test
Step Procedure Result

1 Set POWER switch (PANEL POWER section) to ON. COUNTER INTVL indicator lights.
2 Set MASTER switch (MASTER section) to INTERNAL TEST a. VOM DC indicator lights.

1. b. DC VOLTS indicator lights.
c. Multimeter indicates - 25 ± 5 volts dc
d. Vtvm indicates - 3.34 volts ± 50 millivolts dc.

3 Set CYCLE PULSE switch (CAMERA BODY section) momen- a CYCLE PULSE indicator flashes.
tarily to MANUAL, then release. b. RECYCLE INITIATE indicator flashes

c. Digital timer indicates between 10 and 15 milliseconds.

b. Internal Test 1 Circuit Troubleshooting Pro- bench test (a above). Electronic parts referenced in the
cedures. Step referenced in the Trouble symptom troubleshooting table are shown in the schematic dia-
column in table 4-5, refer to the numbered steps in the gram (fig. FO-12) and wiring diagram (fig. FO-13).

Table 4-5. Internal Test I Circuit Troubleshooting
Item

1

2
3
4

5

6

Trouble symptom
COUNTER INTVL indicator does not light

step 1).

VOM DC indicator does not light (step 2).
DC VOLTS indicator does not light (step 2).
No voltage or low voltage indication on multi-

meter (step 2).

No voltage or out
vtvm (step 2).

of tolerance indication on

CYCLE PULSE indicator does not flash (step
3).

RECYCLE INITIATE indicator does not flash
(step 3).

Digital timer indication
specified (step 3).

outside of tolerance

Probable troublc
Defective MASTER switch

Defective MASTER switch
Defective MASTER switch
a. Defective component in -28

volts dc power supply.

b. Defective MASTER switch

a Defective component in photo
cell output simulator circuit.

b. Photocell output simulator cir-
cuit out of adjustment.

c. Defective MASTER switch

d. Defective resistor Rl3.

a Defective MASTER switch

b. Defective diode CR7.
a Defective unijunction transistor

Q1 or associated circuit com-
ponent.

b. Defective relay K1 or K2.

c Defective diode CR9 or CR12.

a Defective timing circuit com-
ponent (transistor Ql, resis-
tors R2 through R4, capacitor
C2).

b. Incorrect adjustment.

c. Defective resistor R12.

d. Defective diode CR9.

Correction
Check continuity through MASTER

switch replace if defective
(para 4-18b).

Same as step 1 above.
Same as step 1 above.
a Check voltage and resistsance to

isolate and replace detective 
component (para 4-9c).

b. Check continuity through MAS-
TER switch; replace if defec-
tive (para 4-18b).

a Check voltage and resistance to
isolate and replace defective
component (para 4-9c).

b. Check adjustment and correct as
required (para 3-15b).

c. Check continuity through
MASTER switch replace if
defective (para 4-18b).

d. Replace resistor R13 (para
4-21).

a. Check continuity through MAS-
TER switch. replace if defec-
tive (para 4-18b).

b. Replace diode CR7.
a Check and replace defective

component (para 4-21).

b. Check relays and replace if de
fective (para 4-19).

c. Replace diode CR9 or CR12
(para -19).

a Check and replace defective com-
ponent (para 4-19).

b. Check adjustment and correct if
required (para 3-15d).

c. Replace resistor R12 (para
4-21).

d. Replace diode CR9 (para 4-21).
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tween the designa ts and chassis ground in ta-
ble 4-6. Be sure to o e polarity. Adjust the vtvm
for proper range as required when making the voltage
measurements.

Table 4-6. Internal Test 1 Circuit Voltage Measurement 4 - 1 0 .  I n t e r n a l  T e s t  2  C i r c u i t
T r o u b l e s h o o t i n g

(2) Resistance measurements. Measure resistance
between points given in table 4-7. Make measure-
ments with power cable W9 disconnected from
POWER connector J1.

Table 4-7. InternaI Test 1 Circuit Resistance Measurements
Pin/point Resistance (ohms)

XA16B. pin 12 to ground zero
XA16B, pin 13 to ground
XA16B, pin V to ground zero
XA16B, pin 3 to J14 390
J19 to ground zero
J3, pin N to J3, pin J Zero

Table 4-8. Internal Test 2 Circuit Bench Test

b. Internal Test 2 Circuit Troubleshooting Pro-
cedures. Steps referenced in the Trouble symptom col-
umn in table 4-9, refer to the numbered steps in the

nch test (a above). Electronic parts referenced in the
troubleshooting table are shown in the schematic dia-
gram (fig. FO-12), and wiring diagram (fig. FO-13).

Table 4-9. Internal Test 2 Circuit Troubleshooting
Item Trouble symptom Probable trouble Correction

1 DC VOLTS indicator does not light (step 1). Defective MASTER switch Check continuity through MA!%

(1) Voltage measurements. Measure voltages be-
tween the designated points/and chassis ground in
table 4-10 unless otherwise specified. Adjust the vtvm
for proper range as required when making the voltage
measurements

4 - 6



Table 4-10. Internal Test 2 Circuit Voltage Measurements
Pin/point Voltage Conditions

XA16B. pin V zero
J9, pin DD - 25 vdc E V/H control set to 25

A2, pin 2 -25 vdc EV/H control set to 25
Between TP2(-) and + 13 vdc
TP1(+)
Between TP3(-) and - 13 vdc

TP2(+)
TP5 +50 vdc
TP4 +8.2 vdc

TM 11-6760-239-34 

(2) Resistance measurements. Measurements re-
sistance between points given in table 4-11.
measurements with power cable W9 discon
from POWER connector J1.

Table 4-11. Internal Test 2 Circuit Resistance Measurements
Pin/point Resistance (ohms)

XA26B, pin V to Zero

J18 to J9, 1K
pin DD

4 - 1 1 .  C o n t r o l - P o w e r  S u p p l y  S e c t i o n
T r o u b l e s h o o t i n g

(1) Fabricate the variable voltage test fixture in
accordance with figure 4-1.

(2) Connect one end of a 2-foot long wire (black) to
the chassis of the test panel. Install a small alligator
clip to the other end of the wire. This connection will
serve as the test ground.

(3) Set MASTER switch to CONTROL PWR SUP-
PLY.

(4) Set POWER switch to ON.
b. Bench Test. Perform the control-power supply

section bench test given intable 4-12.

WARNING
Be careful when applying voltages or grounds
to pins of connectors. Make connections with
power off. Always disconnect the test voltage
after observations are completed and before
proceeding to the next step.

N O T E
All switches remain in positions given unless
instructed. otherwise. When making contin-
uity or resistance measurements, always dis-
connect power cable W9 from POWER con-
nector J1. An asterisk (*) next to the step
number serves as a reminder to disconnect
power cable W9 from primary power source.

Figure 4-1. Variable voltage test fixture, fabrication details.

Table 4-12. Control-Power Supply Section Bench Test
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Table 4-12. Control Power Supply Section Bench Test - Continued

Step
8*

9

10*

11*

12

13*

14*

15*

16

17

18*

19*

20

21

22
23

24*

25*

26*

27*

28
29

30*

31*

32*

33*

34
35

36*

37*

Procedure
Measure continuity between J11, pin q and ground using

multimeter.
Insert one end of 10K ohm, 1/4 watt resistor onto center tap of

E V/H control; set control dial to 39; then connect other end
of resistor and multimeter to J11, pin u momentarily and
observe, vtvm indication

Measure continuity between J11, pin v and J11, pin t, using
multimeter.

Disconnect test setup of step 9. and measure continuity
between J11, pair and ground, using multimeter.

Set MODULE TEST switch to INTVL R7 BAL, and apply + 28
vdc output of variable voltage teat fixture to J11. pin k
momentarily.

Measure continuity between DC VOLTS GRD terminal and
ground using multimeter.

Measure resistance between DC VOLTS INPUT terminal and
J11, pin w. using multimeter.

Measure continuity between J11, pin v and J11, pin t, using
multimeter.

Insert one end of 10K ohm, 1/4 watt resistor onto center tap of
E V/H control; set control dial to 39; then connect other end
of resistor and vtvm to J11, pin u momentarily and observe
vtvm indication

Set MODULE TEST switch to INTVL OPR and disconnect test
setup of step 9, then apply + 28 vdc output of variable volt-
age test fixture to J11, pink momentarily.

Measure continuity between SCOPE GRD terminal and
ground using multimeter.

Measure resistance between SCORE VERT terminal and J11,
pin m, using multimeter.

Apply +28 vdc output of variable voltage test fixture to J11,
pm n momentarily.

Apply + 28 vdc output of variable voltage text fixture to J11,
pm m momentarily.

Measure voltage on J11, pin r, using vtvm
Set MODULE TEST switch to INTVL + 40VDC, and apply

+28 vdc output of variable voltage test fixture to J11, pin
k.

Measure continuity between DC VOLTS GRD terminal and
ground using multimeter.

Measure continuity between SCOPE GRD terminal and
ground using multmeter.

Measure resistance between DC VOLTS INPUT terminal and
J11, pm u, using multimeter.
easure resistance between SCOPE VERT terminal and J11,
pin u, using multimeter.

Measure voltage on J11, pin r, using vtvm.
Set MODULE TEST switch to INTVL -40 VDC, and apply

+28 vdc output of variable voltage text fixture to J11, pin
k.

Measure continuity between DC VOLTS GRD terminal and
ground using multimeter.

Measure continuity between SCOPE GRD terminal and
ground using multimeter.

Measure resistance between J11, pin t and DC VOLTS INPUT
terminal using multimeter.

Measure resistance between J11, pin t and SCOPE VERT
terminal using multimeter.

voltage on J11, pin r, using vtvm.
ULE TEST switch to INTVL TP3, and apply + 28 vdc
of variable voltage text fixture to J11, pink.
continuity between DC VOLTS GRD terminal and

ground, using multimeter.
Measure continuity between SCOPE GRD terminal and

ground using multimeter.

Result/indication
Multimeter indicates zero resistance.

Vtvm indication decreases from 39 volts dc to 33 volts dc.

Multimeter measure zero resistance.

Multimeter indicates zero resistance.

INTVL and DC VOLTS indicators light.

Multimeter indicates zero resistance.

Multimeter indicates 1K ohm resistance.

Multimeter indicates zero resistance.

Vtvm indication decreases from 39 volts dc to 33 volts dc.

COUNTER INTVL, MODULE INTVL, COUNTER WIDTH
and SCOPE indicators light

Multimeter indicates zero resistance.

Multimeter indicates 1K ohm resistance.

INTVL PULSE indicate lights.

INTERVAL PULSE indicator lights.

Vtvm indicates setting of E V/H control
INTVL, DC VOLTS and SCOPE indicators light.

Multimeter indicates zero resistance.

Multimeter indicates zero resistance.

Multimeter indicates 1 K ohm resistance.

Multimeter indicates 1 K ohm resistance.

V tvm indicates setting of E V/H control
INTVL, DC VOLTS and SCOPE indicators light

Multimeter indicatea zero resistance.

Multimeter indicates zero resistance.

Multimeter indicates 1 K ohm resistance

Multimeter indicatea 1 K ohm resistance.

V tvm indicatea setting of E V/H control
INTVL, DC VOLTS and SCOPE indicators light

Multimeter indicates zero resistance.

Multimeter indicates zero resistance.
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Table 4-12. Control-Power Supply Section Bench Test - Continued

Measure resistance between J11, pin v and DC VOLTS INPUT
terminal using multimeter.

Measure resistance between J11, pin v and SCOPE VERT
terminal using multimeter.

Measure voltage on J11, pin r. using vtvm.
Set MODULE TEST switch to FDA R13ADJ, and apply +28

vdc output of variable voltage test fr: to  pin  J11, pin z.
Measure continuity between J11, pin AA and ground using

multimeter.
Measure resistance between J11, pin BB and DC VOLTS GRD

terminal using multimeter.
Measure resistance between J11, pin CC and DC VOLTS

INPUT terminal, using multimeter.
Set MODULE TEST switch to FDA R9ADJ. and apply +28

vdc output of variable voltage text fixture to J11, pin z.
Measure continuity between J11, pin y and ground, using

multimeter.
Measure resistance between J11, pin BB and DC VOLTS GRD

terminal using multimeter.
Measure resistance between J11, pin CC and DC VOLTS

INPUT terminal, using multimeter.
Set MODULE TEST switch to FDA OPR, and apply +28 vdc

output of variable voltage test fixture to J11, pin z.
Measure voltage on J11, pin AA, using vtvm.
Measure continuity between DC VOLTS GRD terminal and

ground using multimeter.
Measure continuity between J11, pm BB and SCOPE GRD

terminal using multimeter.
Measure resistance between J11, pin CC and SCOPE VERT

terminal using multimeter.
Set MODULE TEST switch to FDA + 6 VDC, and apply + 28

vdc output of variable voltage test fixture to J11, pin z.
Measure voltage on J11, pin AA, using vtvm.
Measure continuity between SCOPE GRD terminal and

ground using multimeter.
n DC VOLTS GRD terminal and

, pm CC and SCOPE

ground, using multimeter.
GRD terminal and

Measure resistance between J11, pin FF and SCOPE VERT
terminal, using multimeter.

Connect test ground to J11, pin J.
Set TEST switch to SYSTEM RDY GRD ON, then measure

continuity between J9, pm F and ground, using multimeter.
Set TEST switch to SYSTEM OPERATE, then measure

continuity between J9, pin v and ground, using multimeter.

Multimeter indicates 1 K ohm resistance.

Multimeter indicates 1 K ohm resistance.

V tvm indicates setting of EV/H control.
FILM DRIVE and DC VOLTS indicators light.

Multimeter indicates zero resistance.

Multimeter indicates 82K ohms resistance.

Multimeter indicates 82K ohms resistance.

FILM DRIVE and DC VOLTS indicators light

Multimeter indicates zero resistance.

Multimeter indicates 82K ohms resistance.

Multimeter indicates 82K ohms resistance

FILM DRIVE, DC VOLTS and SCOPE indicators light

Vtvm indicates setting of E V/H control
Multimeter indicates zero resistance.

Multimeter indicates zero resistance.

Multimeter indicates 1 K ohm resistance.

FILM DRIVE, DC VOLTS and SCOPE indicators light.

V tvm indicates setting of E V/H Control
Multimeter indicates zero resistance.

Multimeter indicates zero resistance.

Multimeter indicates 1 K ohm resistance.

Multimeter indicates 1 K ohm resistance.

FILM DRIVE, DC VOLTS, and SCOPE indicators light.

V tvm indicates setting of E V/H control
Multimeter indicates zero resistance.

Multimeter indicates zero resistance.

Multimeter indicates 1 K ohm resistance.

Multimeter indicates 1 K ohm resistance.

FILM DRIVE and SCOPE indicators light

V tvm indicates setting of E V/H control.
Multimeter indicates zero resistance.

Multimeter indicates 1 K ohm resistance.

MOUNT AC indicator lights.
Multimeter indicates zero resistance.

Multimeter indicates zero resistance.

4 - 9



TM 11-6760-239-34 

Table 4-12. Control-PowerSupply Section Bench Test - Continued
Step
73*

74*

75
76

77*

78*

79
80*

81
82*

83*

84
85
86
87*

88
89*

90*

91*

92*

93
94
95
96

97

98*

99*

l00

101*

102*

103

104*

105

Procedure
Measure resistance between J9, pin H (+) and ground (-)

using multimeter set on RX1 scale.
Measure resistance between J9, pin F (+) and J9. pin J (-),

using multimeter set on RX1 scale.
Measure voltage on J9, pin L, using vtvm
Connect J9. pin L to J10, pin Y and connect test ground to J9,

pin M.
Set TEST switch to SYSTEM MAN PIC, then measure

continuity between J9. pin J and ground, using multimeter.
Measure resistance between J9, pin H (+) and J9. pin J (-),

using multimeter set on RX 1 scale.
Measure voltage on J9, pin L using vtvm.
Set TEST switch to SYSTEM NIGHT FLASH, then measure

resistance between J9, pin e (+) and ground (-) using
multimeter set on RX1 range.

Measure voltage on J9. pin L, using vtvm.
Measure resistance between J9, pin H(+) and ground (-),

using multimeter set on RX1 scale.
Set TEST switch to SYSTEM FLASH RDY, then measure

resistance between J9, pin e (+) and ground (-), using
multimeter set on RX1 range.

Measure voltage on J9, pin X, using v tvm.
Measure voltage on J9. pin L. using vtvm
Set TEST switch to AUX BD INTVL
Measure continuity between J11, pin b and R/C BRDG +

terminal using multimeter.
Set TEST switch to AUX BD FDA.
Measure continuity between J11, pin A VC BRDG +

terminal using multimeter.
Set TEST switch to SYSTEM OPERATE; set

CONFIGURATION switch to 44MM VERT, then measure
resistance between J9, pin A (a) and ground (-), using
multmeter on RX1 scale.

Set CONFIGURATION switch to 3 IN. 15° R. then measure
resistance between J9, pin z (+) and ground (-) using multi-
meter on RX1 scale.

Measure resistance between J9, pin h (+) and J9 pin z (-)
using multimeter set on RX1 scale.

Measure voltage on J10, pin X, using vtvm.
Measure voltage on J9. pin HH, using vtvm.
Measure voltage on; J10, pin S, using vtvm.
Connect test ground on J10. pin X, J9, pin HH and J10, pin S,

simultaneously.
Simultaneously connect test ground on J11, pin d and pin P,

and apply the +28 vdc output of variable voltage test fix-
ture to J11, pin D.

Set CONFIGURATION switch to 3 IN. 30° R, then measure
resistance between J9, pin K (+) and ground (-) using
multimeter on RX1 scale.

Measure resistance between J9, pin h (+) and J9, pin k (-)
using multimeter set on RX1 scale.

Connect test ground on J11, pin C, J11, pin X and J11, pin c,
simultaneously.

Set CONFIGURATION switch to 3 IN. VERT, then measure
resistance between J9, pin h (+) and ground (-) using multi-
meter on RX1 scale.

Set CONFIGURATION switch to 6 IN. 15 °L, then measure
resistance between J9, pin y (+) and ground (-) using multi-
meter on RX1 scale.

Connect test ground on J11, pin S, J11, pin Z and J10, pin S,
simultaneously.

Set CONFIGURATION switch to 6 IN. 30ºL, then measure
resistance between J9. pin j (+) and ground (-) using multi-
meter on RX1 scale.

Connect test ground on J11,  pin S, J11, pin N and J11, pin C,
simultaneously.

Result/indication
Multimeter indicates approximately 160 ohms resistance.

Multimeter indicates approximately 160 ohms resistance

Vtvm indicates +28 vdc.
SYS RDY indicators lights.

Multimeter indicates zero resistance.

Multimeter indicates approximately 160 ohms.

V tvm indicates + 28 vdc.
Multimeter indicates approximately 15 ohms resistance.

Vtvm indicates +28 vdc.
Multimeter indicates approximately 160 ohms resistance.

Multimeter indicates approximately 15 ohms resistance.

V tvm indicates + 28 vdc.
V tvm indicate +28 vdc,
R/C BRDG indicator lights.
Multimeter indicates zero resistance.

R/C BRDG indicator lights.
Multimeter measures zero resistance.

Multimeter indicates approximately 15 ohms resistance.

Multimeter indicates approximately 15 ohms resistance.

Multimeter indicates approximately 15 ohms resistance.

Vtvm indicates + 28 vdc.
V tvm indicates + 28 vdc.
V tvm indicates + 28 vdc.
RELAY OPR indicator lights.

VERT POS indicator lights.

Multimeter indicates approximately 15 ohms resistance.

Multimeter indicates approximately 15 ohms resistance.

RELAY OPR indicator lights.

Multimeter indicates approximately 15 ohms resistance.

Multimeter indicates approximately 15 ohms resistance.

RELAY OPR indicator lights.

Multimeter indicates approximately 15 ohms resistance.

RELAY OPR indicator lights.
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Table 4-12.Control-Power Supply Section Bench Test - Continued
Procedure Result/indicator

Set CONFIGURATION switch to 6 IN. VERT. then measureMultimeter indicates zero resistance.
resistance between R/C BRDG - connector J17  and ground
using multimeter on RX1 range.

Measure resistance between R/C BRDG + connector J16 and
J11- b using multimeter.

Multimeter indicates zero resistance

Set CONFIGURATION switch to 12 IN. 15° L, then measure
resistance between J9, pin y (+) and ground (-) using multi-
meter on RX1 scale.

Multimeter indicates approximately 160 ohms resistance.

Measure resistance between J9, pin a (+) and ground (-) using
multimeter set on RX1 scale.

Multimeter indicates approximately 160 ohms.

Connect test ground on J11, pin S, J11, pin Z and J11, pin D,
simultaneously.

RELAY OPR indicator lights.

Set CONFIGURATION switch to 12 IN. 30° L, then measure
resistance between J9, pin a (+) and ground (-) using multi-
meter on RX1 scale.

Multimeter indicates approximately 160 ohms.

Connect test ground on J11, pins, J11, pin N and J11, pin C,
simultaneously.

RELAY OPR indicator lights.

Set CONFIGURATION switch to 12 IN. VERT, then measure
resistance between J9, pin a (+) and ground (-) using multi-
meter on RX1 scale.

Multimeter indicates approximately 15 ohms.

Item
1

2

3

4

5

6

7

8

9

10

11

12

Table 4-13. Control-Power Supply Section Troubleshooting

Trouble symptom
MAN PIC indicator does not light (step 1).

a INTVL and DC VOLTS indicators dc not
light (step 2).

b. DC VOLTS indicator does not light (step
2).

Multimeter indicatea open circuit (step 3).

Lamps DS1 through DS4 do not light (step 4).

No voltage or low voltage indication (step 5).

Vtvm does not indicate zero volts (step 6).

Multimeter indicates open circuit (step 7).

Multimeter indicatea open circuit (step 8).

No decrease in voltage observed (step 9).

Multimeter indicates open circuit (step 10).

Multimeter indicatea open circuit (step 11).

INTVL and DC VOLTS indicatora do not light
(step 12).

Defective resistor R50 or transistor
Probable trouble

Q15.
a. Defective transistor Q17, diodes

CR116 and CR117. or resistor
R52.

b. Defective diode CR112, MOD
ULE TEST switch S1, MAS-
TER switch S1, or diode
CR68.

Defective MODULE TEST switch
S1, relay K3, or MASTER switch
S1.

Open lamp circuit (DS1, DS2, DS3
or DS4), or defective lamp socket
(XDS1, XDS2, XDS3, or XDS4).

Defective motor tachometer circuit
component (transformer T2, di-
ode CR2, resistors R5 and R6,
capacitor C2, OPERATE OFF’
switch S15).

Defective OPERATE OFF switch
S15.

Defective MODULE TEST switch
S1, relay K3, or MASTER switch
S1.

Defective OPERATE OFF’ switch
S15.

Defective MODULE TEST switch
S1 or Zener diode CR115.

Defective MODULE TEST switch
S1.

Defective MODULE TEST switch
S1.

Defective MODULE TEST switch
S1.

Correction
Replace defective component (para

4-19).
a Replace defective component

(para 4-19).

b Replace defective component
(para -19).

Replace defective component (para
4-19).

Repair wiring (fig. FO-13) or re-
place defective lamp socket (para
4-18c).

Replace defective component (para
4-21).

Replace switch S15 (para 3-13d).

Replace defective component (para
4-19 or 1-18b).

Replace switch Sl5 (para 3-13d).

Replace defective component (para
4-19).

T switch S1
(para 4-19).

Same as step 10 above.

Same as step 10 above.

4 - 1 1
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Table 4-13.Control-Power Supply Section Troubleshooting-Continued

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

4 1

imeter indicates open circuit (step 13).

imer indicates open circuit (step 14).

Multimeter indicates open circuit (step 15).

No decrease in voltage observed (step 16).

COUNTER INTVL, COUNTER WIDTH,
MODULE INTVL or SCOPE indicators do
not light (step 17).

Multimeter indicates open circuit (step 18).

Multimeter indicates open circuit (step 19).

INTVL PULSE indicator does not fight (step
20).

INTERVAL PULSE indicator does not light
(step 21).

Vtvm does not indicate setting of E V/H COD

trol (step 22).
INTVL, DC VOLTS and SCOPE indicators do

not light (step 23).
Multimeter indicates open circuit (step 24).

Multimeter indicates open circuit (step 25).

Multimeter indicates open circuit (step 26).

Multimeter indicates open circuit (step 27).

Vtvm does not indicate setting of E V/H con-
trol (step 28).

INTVL DC VOLTS and SCOPE indicators do
not light (step 29).

Multimeter indicates open circuit (step 30).

Multimeter indicates open circuit (Step 31).

Multimeter indicates open circuit (step 32).

Multimeter indicates open circuit (step 33).

Vtvm does not indicate setting of E V/H con-
trol (step 34).

INTVL DC VOLTS and SCOPE indicators do
not light (step 35).

Multimeter indicates open circuit (step 36).

ultistep indicates open circuit (step 37).

Multimeter indicates open circuit (step38)

Multimeter indicates open circuit (step 39).

Vtvm does not indicate setting of E V/H con-
trol (step 40).

a. FILM DRIVE and DC VOLTS indicators
do not light (step 41).

b. DC VOLTS indicator does not light.

Defective MODULE TEST switch
S1 or relay K3.

Defective MODULE TEST switch
S1 or relay K3.

Defective MODULE TEST switch
S1.

Defective MODULE TEST switch
S1 or Zener diode CR115.

Defective MODULE TEST switch
S1.

Defective MODULE TEST switch
S1 or relay K3.

Defective MODULE TEST switch
S1, relay K3, MASTER switch
S1, or resistor R14.

Defective INTVL PULSE indicator
DS1 circuit component.

Defective INTERVAL PULSE indi-
cator DS1 circuit. component

Defective MODULE TEST switch
S1 or resistor R53.

Defective MODULE TEST switch
S1.

Defective MODULE TEST switch
S1 or relay K3.

Defective MODULE TEST switch
S1.

Defective MODULE TEST switch
S1.

Defective MODULE TEST switch
S1 or relay K3.

Defective MODULE TEST switch
S1 or resistor R53.

Defective MODULE TEST switch
S1.

Defective MODULE TEST switch
S1.

Defective MODULE TEST switch
S1.

Defective MODULE TEST switch
Sl.

Defective MODULE TEST switch
Sl.

Defective MODULE TEST switch
Sl.

Defective MODULE TEST switch
Sl.

Defective MODULE TEST switch
Sl.

Defective MODULE TEST switch
Sl.

Defective MODULE TEST switch
Sl.

Defective MODULE TEST switch
Sl.

Defective MODULE TEST switch
Sl.

a Defective transistor Q16. diodes
CR109 and CR110, or resistor
R51.

b. Defective diode CR111, MOD
ULE TEST tch  S l ,  o r
MASTER switch  S1.

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace switch S1 (para 4-19).

Replace defective component (para
4-19).

Replace switch S1 (para 4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (para
3-13a).

Replace defective component (pars
3-13a).

Replace defective component (para
4-19).

Replace switch S1 (para 4-19).

Replace defective component (para
4 -19 )

Replace switch S1 (para 4-19).

Replace switch S1 (para 4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace switch S1 (para 4-19).

Replace switch S1 (para 4-19).

Replace switch S1 (para 4-19).

Replace switch S1 (para 4-19).

Replace switch S1 (para 4-19).

Replace switch S1 (para 4-19).

Replace switch Sl (para 4-19).

Replace switch Sl (para 4-19).

Replace switch S1 (para 4-19).

Replace switch S1 (para 4-19).

Replace switch S1 (para 4-19).

Replace switch S1 (para 4-19).

a Replace defective component
(para 4-19).

b. Replace
(para 4

defective component
-19 or 4 -186).
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Table 4-13. Control-Power Supply Section Troubleshooting-Continued

Multimeter indicates open circuit (step 42).

Multimeter indicates short or open Circuit
(step 43).

Multimeter indicates short or open circuit
(Step 44).

FILM DRIVE and DC VOLTS indicators do
not Light (step 45).

Multimeter indicates open circuit (step 46).

Multimeter indicates open or short circuit
(step 47).

Multimeter indicates open or short circuit
(step 48).

FILM DRIVE, DC VOLTS and SCOPE in-
dicators do not light (step 49).

Vtvm does not indicate setting of E V/H (step
50).

Multimeter indicates open circuit (step 51).

Multimeter indicates open circuit (step 52).

Multimeter indicates open circuit (step 53).

FILM DRIVE, DC VOLTS, and SCOPE indica-
tors do not light (step 54).

Vtvm does not indicate setting of E V/H COB
trol (Step 55).

Multimeter indicates open circuit (step 56).

Multimeter indicates open circuit (step 57).

Multimeter indicates open circuit (step 58).

Multimeter indicates open circuit (step 59).

FILM DRIVE, DC VOLTS, and SCOPE indica-
tor: do not light (step 60).

Vtvm doea not indicate setting of E V/H con-
trol (step 61).

Multimeter indicates open Circuit (Step 62).

Multimeter indicates open circuit (step 63).

Multimeter indicates open circuit (step 64).

Multimeter indicates open circuit (step 65).

FILM DRIVE and SCOPE indicators do not
light (step 66).

Vtvm does not indicate setting of E V/H con-
trol (step 67).

Multimeter indicates open circuit (step 68).

Multimeter indicates open circuit (step 69).

MOUNTAC indicator does not light (step 70).

Defective MODULE TEST switch
S1.

Defective MASTER switch S1, re-
sister R42, MODULE TEST
switch S1, or relay K3.

Defective resistor R43, or R13,
MODULE TEST switch S1, relay
K3, MASTER switch S1.

Defective MODULE TEST switch
S1.

Defective MODULE TEST switch
S1.

Defective MODULE TEST switch
S1, relay K3 or resistor R42.

Defective MODULE TEST switch
S1, relay K3, or resistor R43.

Defective MODULE TEST switch
S1 or diode CR72.

Defective MODULE TEST switch
S1. resistor R41 or capacitor
C15.

Defective MODULE TEST switch
S1 or relay K3.

Defective MODULE TEST switch
S1 or relay K3.

Defective MODULE TEST switch
S1 or relay K3.

Defective MODULE TEST switch
S1 or diodes CR72 and CR73.

Defective MODULE TEST switch
S1, resistor R41 or capacitor
C15.

Defective MODULE TEST switch
S1 or relay K3.

Defective MODULE TEST switch
S1 or relay K3.

Defective MODULE TEST switch
S1 or relay K3.

Defective MODULE TEST switch
S1 or relay K3.

Defective MODULE TEST switch
S1 or diodes CR72 and CR73.

Defective MODULE TEST switch
S1, resistor R41 or capacitor
C15.

Defective MODULE TEST switch
S1, or relay K3.

Defective MODULE TEST switch
S1 or relay K3.

Defective MODULE TEST switch
S1 or relay K3.

Defective MODULE TEST switch
S1 or K3.

Defective MODULE TEST switch
S1.

Defective MODULE TEST switch
S1, resistor R41, or capacitor
C15.

Defective MODULE TEST switch
S1 or relay K3.

Defective MODULE TEST switch
S1 or relay K3.

Defective MOUNTAC indicator cir-
cuit wiring or assembly A13.

Replace switch S1 (para 4-19).

Replace defective component (para
4-18b or 4-19).

Replace defective component (para
4-18b or 4-19).

Replace switch S1 (para 4-19).

Replace switch S1 (para 4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace switch S1 (para 4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Repair defective wiring (fig.
FO-13) or replace assembly A13

4-13



Item

71
72
73

74

75
76

77
78

79
80

81
82

83
84
85
86

87

88

89
90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105
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Table 4-13. Control-Power Supply Section Troubleshooting-Continued
Table symptom Probable trouble Correction

(para 3-13a).
Defective TRST switch S2. Replace switch S2 (para 4-19).
Defective TEST switch S2. Replace switch S2 (para 4-19).
Defective diode CR79 Replace diode CR79 (para 4-19).

Multimeter indicates open circuit (step 71).
Multimeter indicates open circuit (step 72).
Multimeter indicates open or short circuit

(step 73).
Multimeter indicates open or short circuit

(Step 74).
Defective diode CR78 or CR81. Replace defective component (para

4-19).
Vtvm indicates no voltage (step 75).
SYS RDY indicator does not light (step 76).

Defective TEST switch S2.
Defective SYS RDY indicator cir-

cuit wiring or assembly A11.

Replace switch S2 (para 4-19).
Repair defective wiring (fig.

FO-13) or replace assembly All
(Para 3-13a).

Multimeter indicatea open circuit (step 77).
Multimeter indicates open or short circuit

(step 78).

Defective TEST switch S2.
Defective diode CR81 or diode CR7.

Replace switch S2 (para 4-19).
Replace diode CR7 (para 4-19).

Vtvm indicates no voltage (step 79).
Multimeter indicates open circuit (step 80).

Vtvm indicates no voltage (step 81).
Multimeter indicates short or open circuit

(step 82).

Defective TEST switch S2.
Defective TEST switch S2 or diode

CR8.
Defective TEST switch S2.
Defective diode CR80.

Replace switch S2 (para 4-19).
Replace defective component (para

4-19).
Replace switch S2 (para 4-19).
Replace diode CR80 (para 4-19).

Multimeter indicates open circuit (step 83).
Vtvm indicates no voltage(step84).
Vtvm indicates no voltage (step 85).
R/C BRDG indicator does not light (step 86).

Multimeter indicates open circuit (step 87).

R/C BRDG indicator does not light (step 88).

Multimeter indicates open circuit (step 89).
Multimeter indicatea open or short circuit

(step 90).
Multimeter indicates open or short circuit

(Step 91).
Multimeter indicates open or short circuit

(Step 92).

Defective TEST switch S2.
Defective TEST switch S2.
Defective diode CR91.
Defective TEST switch S2 or MAS-

TER switch S1.
Defective TEST switch S2 or MAS-

TER switch S1.
Defective TEST switch S2 or

MASTER switch S1.
Defective TEST switch S2.
Defective CONFIGURATION

switch S3 or diode CR82.
Defective CONFIGURATION

switch S3 or diode CR82.
Defective diode CR84.

Replace switch S2 (para 4-19).
Replace switch S2 (para 4-19).
Replace  diode (para 4-19).
Replace defective switch (para 4-19

or 4-18b).
Replace defective switch (para 4-19

or 4-18b).
Replace defective switch (para 4-19

or 4-18b).
Replace switch S2 (para 4-19).
Replace defective component (para

4-19).
Replace defective component (para

4-19).
Replace diode CR84 (para 4-19).

Vtvm indicates zero voltage (step 93).

Vtvm indicates zero voltage (step 94).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

RELAY OPR indicator does not light (step
96).

VERT POS indicator does not light (step 97).

Multimeter indicates open or short circuit
(step 98).

Multimeter indicates open or short circuit
(Step 99)

Defective CONFIGURATION
switch S3 or resistor R46.

Defective CONFIGURATION
switch S3. resistor R47. or capac-
itor C16.

Defective CONFIGURATION
switch S3 or resistor R48.

Defective assembly Al or
transistor Ql4.

Defective assembly Al or transistor
Q13.

Defective CONFIGURATION
switch S3 or diode CR82.

Defective diode CR86.

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (par
4-19).

Replace diode CR86 (para 4-19).

RELAY OPR indicator does not light (step
169).

Replace defective component (para
4-19).

Multimeter indicates open or short circuit
(step 101).
ultimeter indicates open or short circuit
(Step 102).

RELAY OPR indicator does not light (step
1031.

RELAY OPR indicator does not light (step
105).

Defective diode CR103. CON-
FIGURATION switch S3, assem-
bly Al, or transistor Q14.

Defective CONFIGURATION
switch S3 or diode CR82.

Defective CONFIGURATION
switch S3.

Defective CONFIGURATION
switch S3, assembly Al or tran-
sistor Ql4.

Defective CONFIGURATION
switch S3.

Defective CONFIGURATION
switch S3. assembly A1, or tran-
sistor Ql4.

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

ultimeter indicates open or short circuit
(Step 104).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

4-14



Step
106

107

108

109

110

111

112

113

Trouble symptom

Multimeter indicates open circuit (step 166).

Multimeter indicates open circuit (step 107).

Multimeter indicates open or short circuit
(step 108).

Multimeter indicates open or short circuit
(step 169).

RELAY OPR indicator does not light (step
110).

Multimeter indicates open or short circuit
(step 111).

RELAY OPR indicator does not light (step
112).

Multimeter indicates open or short circuit
(step 113).

Probable trouble

Defective R/C BRDG - connector
J17, MASTER switch S1, or
CONFIGURATION switch S3.

Defective R/C BRDG + connector
J16, MASTER switch S1, or
configuration switch S3.

Defective CONFIGURATION
switch S3 or diode CR87.

Defective diode CR89.

Defective CONFIGURATION
switch S3, assembly Al, or tran-
sistor Ql4.

Defective CONFIGURATION
switch S3 or diode CR88.

Defective CONFIGURATION
switch S3, diode CR103, assem-
bly Al, or transistor Ql4.

Defective CONFIGURATION
switch S3.

Correction

Replace defective conponent (para
3-13g. 4-18b, or 4-19)

Replace defective component (para
3-13g, 4-18b, or 4-19).

Replace defective component (para
4-19).

Replace diode CR89 (para -19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace defective component (para
4-19).

Replace switch S3 (para 4-19).
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Table 4-13. Control Power Supply Section Troubleshooting - Continued

d. Control-Power Supply Section Voltage and
Resistance Measurements. Use the schematic diagram
(fig. FO-12), wiring diagram (fig. FO-13), and parts
location diagrams (fig. 4-2, 4-3, 4-4, FO-17, and
FO-19) as an aid when making voltage and resistance
measurements.

(1) Voftage measurements. The dc voltage in table
4-14 is present at all times when power is applied to
the test panel. The ac voltage is present only when
MASTER switch is set to CONTROL PWR SUPPLY.
All measurements are made from pins to ground
Table 1-14. Control-Power Supply Section Voltage Measurements.

Connector

(2) Resistance measurements. Table 4-15 lists
continuity measurements between the pins of
connectors associated with the control-power supply
section of the test panel Make measurements with
power cable W9 disconnected from POWER connector
J1.
Table 4-15. Control-Power Supply Section Resistance Meas-

urements.

Table 4-15. Control-Power Supply Section Resistance Meas-
urements-Continued

4 - 1 2 .  L e n s  C o n e s  S e c t i o n  T r o u b l e -

s h o o t i n g

(1) Fabricate the variable voltage test fixture in
accordance with figure 4-1.

4 - 1 5
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(2) Connect one end of 2-foot long wire (black) to
the chassis of the test panel. Install a small alligator
clip to the other end of the wire. This connection will

e as the test ground.
(3) Set MASTER switch to LENS CONES.
(4) Set POWER switch to ON.

b. Bench Test. Perform the lens cones section bench
test given in table 4-16.

WARNING
Be careful when applying voltages or grounds
to pins of connectors.ake connections with

power off. Always disconnect the testvoltage
after observations are completed and before
proceeding to the next step.

All switches remain in positions given unless
instructed otherwise.  When making con-
tinuity of resistance measurements,always
disconnect power cable W9 from POWER
connector J1. An asterisk (*) next to the step
number serves as a reminder to disconnect
power cable W9 from primary power source

Table 4-16. Lens Cones Section Bench Test

4-16
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Table 4-16. Lens Cones Section Bench Test - Continued 

c. Lens Cones Section Troubleshooting Procedures.
Steps referenced in the trouble symptom column table
4-17 below, refer to the numbered steps in the bench
test (b above). Electronic parts referenced in the

troubleshooting table are shown in the schematic dia-
gram (fig. FO-12) and wiring diagrams (fig. FO-13
and FO-14).

Table 4-17. Lens Cones Section Troubleshooting

4 - 1 7
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Table 4-17. Lens Cones Section Troubleshooting-Continued
Item

21

22

23

24

25

26

27

28

29

30

31

32

Trouble symptom

Vtvm indicates no voltage (step21).

INCR Indicator does not light (step 22).

INCR LIM indicator does not light (step 23).

DECR indicator does not light (step 24).

6 IN. indicator does not light (step 25).

a 12 IN. indicator does not light (step 26).

b. 6 IN. indicator does not extinguish (Step
26).

a 3 IN. indicator does not light (step 27).

b. 6 IN. indicator does not extinguish (step
27).

a. 6 IN. indicator does not extinguish (step
28).

b. 44mm indicator does not light (step 28).

c. DECR LIM indicator does not extinguish
(step 28).

DECR LIM indicator does not tight (step 29).

UNDER indicator does not light (step 30).

UNDER indicator lights (step 31).

OVER indicator does not light (step 32).

Probable troublc
Defective DC EXPOSURE switch

S13.
Defective diode CR58, CR59, or

CR60.
Defective INCR LIM indicator cir-

cuit wiring.
Defective transistor Q9, diode

CR62 or CR63, or resistor
R40.

Defective transistor Q5 or resistor
R26.

a Defective 12 IN. indicator circuit
wiring.

b. Defective diode CR49 or transis-
tor Q5.

a Defective 3 IN. indicator circuit
wiring.

b. Defective diode CR45.

a Defective diode CR48.

b. Defective 44MM indicator cir-
cuit wiring.

c. Defective transistor Q3 or resis-
tor R11.

Defective Zener diode CR66, resis-
tor R37, transistor Q11, resis-
tor R38, resistor R33, resistor
R34, or diodes CR64 and
CR65.

Defective Zener diode CR51. tran-
sistors Q7 and Q8, or resistors
R30 through R32.

Defective Zener diode CR51 or tran-
sistor Q7.

Defective resistor R27, Zener diode
CR50, resistor R29, or transis-
tor Q6.

Correction
Replace switch S13 (para 3-13b).

Replace defective diode (para 4-19).

Repair wiring (fig. FO-13).

Replace defective component (pare
4-19).

Replace defective component (para
4-19).

a. Repair wiring (fig. FO-13).

b. Replace defective components)
(para 4-19).

Repair wiring (fig. FO-13).

b. Replace diode CR45 (para 4-19).

a Replace diode CR48 (para 4-19).

b. Repair wiring (fig. FO-13).

c. Replace defective components.

Replace defective component (para
4-19).

Replace defective
4-19).

component (para

Replace defective component (para
4-19).

Replace defective component (para
4-19).

d. Lens Cones Section Voltage and Resistance Meas-
urements. Use the schematic diagram (fig. FO-12),

diagram (fig. FO-13), and parts location dia-
grams (fig. 4-2, 4-3, 4-4, FO 17, and FO-19) as an
aid when
ments.

making voltage and resistance measure

Table 4-18. Lens Cones Section Resistance Measurements-
Continued

4 - 1 3 .  C a m e r a  B o d y  S e c t i o n  T r o u b l e -
s h o o t i n g

a. Preliminary Procedures.
(1) Fabricate the variable voltage test fixture in

accordance with figure 
(2) Connect one end

4-1.
of a 2-foot long wire (black) to

the chassis of the test panel. Install a small alligator
clip to the other end of the wire. This connection will
serve as the test ground

4 - 1 8
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(3) Set MASTER switch to CAMERA BODY.
(4) Set POWER switch to ON.

b. Bench Test. Perform the control-power supply
section bench test given in table 4-19.

WARNING
Be careful when applying voltage or grounds
to pins of connectors. Make connectiona with
power off. Always disconnect the teat voltage
after observations are completed and before

Table 4-19. Camera Body Section Bench Test

Set MODE switch to AUTO.
Set CYCLE PULSE switch to MANUAL momentarily.
Pleasure resistance between J3, pin N and SCOPE VERT

terminal. using multimeter.
Measure resistance between J3, pin N and PULSE TIMER

PULSE terminal using multimeter.
Apply a + 28 volt dc output from the variable voltage text fix-

ture to J3, pin V momentarily.
Set MODE switch at PULSE and measure continuity between

J3, pin Z and ground, using multimeter.
Measure resistance between J3, pin N and SCOPE VERT

terminal
Set MODE switch to PULSE IMC.
Measure continuity between J3, pin Z and ground, using

multimeter.
Measure continuity between J3. pin X and ground, using

multimeter.
Measure resistance between J3, pin N and SCOPE VERT ter-

minal
Set MODE switch to NIGHT and measure continuity between

J3, pin Z and ground, using multimeter.
Measure resistance between J3, pin a and SCOPE VERT ter-

minal
Measure continuity between J3. pin X and ground, using

multimeter.
Measure continuity between J3, pin c and ground using mul-

timeter.
Apply a + 12-volt dc output from the variable voltage test fix-

ture to J3, pin Y momentarily.
Apply a + 28-volt dc output from the variable voltage text fix-

ture to J3, pin T.
Apply a + 28-volt dc output from the variable voltage teat fix-

ture to J3, pin B.
Apply a + 28-volt dc output from the variable voltage test fix-

ture to J3, pin F.
Apply a + 28-volt dc output from the variable voltage test fix-

ture to-J3 pin M.
Apply a + 28-volt dc output from the variable voltage text fix-

ture to J3, pin U.
Connect test ground to J2, pin K.
Set TEST RIGHT ASSEMBLY switch at positions 6 through

8, and measure continuity between J5, pin a and ground.
TEST RIGHT ASSEMBLY switch:

Position Measure voltage between
1 J5, pin N and ground.

2 thru 8 J5, pin W and ground
2 thru 8 J5, pin B and ground.

TEST RIGHT ASSEMBLY switch:
Position Ground pin

1 J5, pin K
2 J5, pin c
3 J5, pin L

to the next step.
OTE

All switches remain in positions unless in-
structed otherwise. When making continuity
or resistance measurements, always discon-
nect power cable W9 from POWER connector
J1. An asterisk (*) next to the step number
serves as a reminder to disconnect power
cable W9 from primary power source.

Result/indication
WIDTH, INTVL and SCOPE indicators light.
CYCLE PULSE indicator lights.
Multimeter indicates 2.7K ohms resistance.

Multimeter indicates 3.7K ohms resistance.

AUTO TRIP indicator lights.

Multimeter indicates zero resistance.

Multimeter indicates 2.7K ohms resistance.

DC VOLTS indicator lights.
Multimeter indicates zero resistance.

Multimeter indicates zero resistance.

Multimeter indicates 2.7K ohms. resistance.

Multimeter Indicates zero resistance.

Multimeter indicates 2.7K ohms resistance.

Multimeter indicates zero resistance.

Multimeter indicates zero resistance.

NIGHT indicator lights.

EXP RESET indicator lights.

BODY OPR indicator lights.

BODY RDY indicator lights.

FILM FAIL indicator lights.

NIGHT INTLK indicator lights.

SIM OPR indicator lights.
Multimeter indicates zero resistance.

Vtvm indicates + 28 vdc.

RIGHT B indicator lights.

4 - 1 9
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Table 4-19. Camera Body Section Bench Test - Continued 

26 TEST RIGHT ASSEMBLY switch:
Apply +28 udc output of card

Position able voltage test fixture tu
1 J5, pin T
2 J5, pin M
3 J5, pin J
4 J5, pm V
5 J5, pin B
6 J5, pin U
7 J5, pin f
8 J5, pin g

27'

28

TEST LEFT ASSEMBLY switch:
Position Measure continuity between

1 J4, pin n and J4, pin g
J4, pin A and J4. pin a

 2 J4, pin n and J4, pin K
3 J4. pin n and J4, pin t

J4, pin Z and J4 pin P
5 J4, pin e and ground

J4, pin Z and J4, pin S
6 J4, pin n and J4, pin F

J4, pin Z and J4, pin f
7 J4, pin e and ground

J4, pin n and J4, pin C
J4, pin Z and J4, pin T

8 J4, pin and J4, pin C
J4, pin Z and J4, pin T

9 J4, pin G and ground
J4, pin n and J4, pin C
J4, pin Z and J4, pin T

10 J4, pin i and ground
J4, pin n and J4, pin C
J4, pin Z and J4. pin b

11 J4, pin i and ground
J4, pin n and J4, pin C
J4, pin Z and J4, pin b

12 J4, pin 1 and ground
J4, pm n and J4, pin E
J4, pin Z and J4, pin b

13 J4, pin n and J4, pin F
J4, pin Z and J4. pin h

14 J4, pin Z and J4, pin F
15 J4, pin T and ground

J4, pin n and J4, pin C
J4, pin Z and J4, pin j

16 J4, pin T and ground
J4, pin Z and J4, pin t

17 J4, pin Z and J4, pin T

TEST LEFT ASSEMBLY switch:
Connect + 28 vdc output of varc

Position able voltage test future to
1 J4. pin m
2 J4. pin Y
3 J4, pin B
4 J4. pin J

6
J4, pin U
J4, pin M

7 J4, Bpin

4 - 2 0
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Table 4-19. Camera Body Section Bench Test - Continued

c. Camera Body Section Troubleshooting Pro-
cedures. Steps referenced in the Trouble symptom col-
umn in table 4-20, refer to the numbered steps in the
bench test (b above). Electronic parts referenced in the

troubleshooting table are shown in the schematic dia-
gram (fig. FO-12) and wiring diagrams (fig. FO-13
and FO-14).

Table 4-20. Camera Body Section Troubleshooting

4-21
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Table 4-20. Camera Body Section Troubleshooting-Continued

d. Camera Body Section Voltage and Resistance
Measurements. Use the schematic diagram (fig
FO-12), wiring diagram (fig. FO-13), and parts loca-
tion diagrams (fig. 4-2, 4-3, 4-4, FO-17, and FO-19)
as an aid when making voltage and resistance mea-
surements.

(1) Voltage measurements. Table 4-21 lists the
voltages present on the connector associated with the
camera body section. These voltages are present only
when MASTER switch is set to CAMERA BODY and
with power applied to the test panel.

Table 4-21. Camera Body Section Voltage Measurements
Connector Voltage

J3, pins E and W 28 volts dc
J4, pins W. H, N 28 volts dc
J5, pin F and Y 28 volts dc

(2) Resistance measurements. Table 4-22 lists
continuity measurements between the pins of con-
nectors associated with the camera body section. Make
all measurements with power cable W9 disconnected
from POWER connector J1.

Table 4-22. Camera Body Section Resistance Measurements

Table 4-22. Camera Body Section Resistance Measurements-
Continued

4 -14 .  Camera  Tes t  Adap te r  GS  Troub le - t
s h o o t i n g

a. Bench Test. Perform the camera test adapter
bench test given in paragraph 3-9a

b. Camera Test Adapter GS Troubleshooting Proce-
dures. Steps referenced. in l he trouble symptom col-
umn table 4-23 below, refer to the numbered steps in
the bench test (para 3-9a). Electronic parts referenced
in the table are shown in schematic diagram (fig.
FO-15) and wiring diagram (fig. FO-16).

The GS troubleshooting procedures supple-
ment the DS troubleshooting procedures
(para 3-9b). Perform the steps in the DS
troubleshooting procedures prior to per-
forming the procedures in table 4-23.
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Table 4-23. Camera Test Adapter GS Troubleshooting

Table 4-25. Camera Test Adapter Resistance Measurements
Table 4-24. Camera Test Adapter Voltage Measurements

4 - 2 3
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Table 4-25. Camera Test Adapter Resistance Measurements - Continued

Section IV. GS MAINTENANCE OF CAMERA ANALYZER

WARNING

4 - 1 6 .  L i q u i d  S t a k i n g

4-15 .  Camera  Ana lyze r  GS  Repa i r  P roce -
d u r e s

WARNING

4 - 1 7 .  E p o x y  C o a t i n g

WARNING

4 - 2 4



cation TT-X-916) and stir well Mix 13 parts by
weight of Diacetone Alcohol (Federal Specification O-
D-306) and stir well Store in separate container.

b. Part B (Hardener). Measure 100 parts by weight
of Araldite 820 (manufactured by Ciba Co., Fair Lawn,
N.J.) with 37.5 parts by weight of Xylol (Federal Spec-
ification TT-X-916) and stir well Mix 20 parts by
weight of Butyl Alcohol (Federal Specification
TT-B-846) and stir well. Store in separate container.

c. To Prepare Epoxy For immediate Use. To prepare
the epoxy for immediate use, mix two parts “A” (Resin)
with one part "B” (Hardener) in a quantity that can be
used in eight hours. Mix thoroughly. Brush the mix-
ture onto the areas to be coated making sure to avoid
areas that require mechanical movement, such as
control adjustments and wafer switch contacts. The
epoxy mixture will dry to the touch in approximately 1
hour when applied in a film of 0.005 to 0.010 inch
thickness Total curing time requires 24 hours at room
temperature. Curing time can be shortened by heating
in a circulating oven at 150°F. for 3 hours.

4 -18 .  Camera  Ana lyzer  GS Rep lacement
P r o c e d u r e s

(fig. FO-19)
a Replacement of POWER Connector J1, SYS SIM-

ULATOR Connector J2, BODY Connector J3, LEFT
ASSEMBLY Connector J4, RIGHT ASSEMBLY Con-
nector J5, LENS CONE Connector J6, SENSOR Con-
nector J7, MODULE Connector J8, CONTROL (J1)
Connector J9, CONTROL (J2) Connector J10, or
MODULES Connector J11. To replace these connec-
tor& proceed as follows:

(1)  Perform the procedures in paragraph
3-l3a(1), (2) and (3).

(2) Unsolder and carefully mark or tag all elec-
trical connections on rear of connector (5, fig. FO-19).

(3) Remove four screws (1), washers (2) and lock-
nuts (3) which secure connector (5) to rear of front
Panel.

Connectors J1, J3, J5, J7, J8 and J10 have
terminals installed on the mounting hard-
ware. When installing a replacement connec-
tor, make sure the terminals are located in
the same position

Connector J9 has a board assembly A26 as-
sembly (PN7912-149) installed on the
mounting hardware. When installing a
replacement connector, make sure the assem-
bly is located in the same
(4) Remove connector (5) nt panel
(5) Replace connector steps in

a(2), (3), and (4).
(6) Replace the test panel in the combination case

TM 11-6760-239-34 

by replacing 14 screws.

3-13a(l), (2), and (3).
(2) Unsolder and carefully mark or tag all electri-

cal connections on wafers of switch (20, fig. FO-19).
(3) Loosen two setscrews (21 ref) which secure

knob (21) onto shaft of switch (20).
(4) Remove knob (21).
(5) Remove nut (20 ref) and washer (20 ref) from

shaft of switch (20).

The rear of TEST switch S10 is used to mount
assembly A15. When removing switch S10,
remove two additional nuts (20 ref)  and
washers (20 ref) mounting the assembly in
pos i t ion .  When  ins ta l l ing  a  rep lacement
switch, make sure the assembly is located in
the same position.

(6) Remove switch (20) from behind front panel
(7) Replace switch (20) by reversing steps in (2)

through (6) above.
(8) Replace the test panel in the combination

by replacing 14 screws
c. Replacement of Lamp Sockets XDS1 Through

XDS4. To replace the lamp sockets, proceed as follows:
(1) Perform the procedure in paragraph 3-13a(1),

(2), and (3).
(2) Disconnect wiring to socket (53, fig. FO-19) by

removing two screws (53 ref), two washers (54) and
two terminals (55).

(3) Remove lamp (56) from socket (53).
(4) Remove two screws (51) and nuts (52) which

secure socket (53) to chassis
(5) Remove socket (53).
(6) Replace socket (53) by reversing steps in (2)

through (5) above.
(7) Replace the test panel in the combination case

by replacing 14 screws.
d. Replacement of Transistors Ql and Q2. To re-

place these transistors, proceed as follows
(1) Perform the procedure in paragraph 3-13a(1).

(2) and (3).
(2) Unsolder and carefully mark or tag all electri-

cal connections on the transistor (44, fig. FO- 19).
(3) Remove two screws (38), two nuts (39) ground

terminal (40) with lead wire attached, washer (41), two
sleeves (42), transistor (44), and thermafilm washer
(43).

(4) Replace the transistor (44) by revers
in (2) and (3).

(5) Replace the test panel in the combination case
by replacing 14 screws.
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4 - 2 0 .  R e a s s e m b l y  o f  P r i n t e d  C i r c u i t

B o a r d  a n d  C o m p o n e n t s  A s s e m b l y
A 1 6 .
( f i g .  4 - 2 )

4-21.  Disassembly of Chassis and 
C o m p o n e n t  A s s e m b l y

(fig. 4-3)

4 - 1 9 .  D i s a s s e m b l y  o f  P r i n t e d  C i r c u i t
B o a r d  C o m p o n e n t s  A s s e m b l y
A 1 6 .

(fig. 4-2)
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Key to Fig. 4-2
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Figure 4-2(1). Printed circuit board and component assembly A16, parts location (sheet 1 of 5).
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Figure 4-2(2). Printed circuit board and component assembly
A16, parts location (sheet 2 of 5).

Figure 4-2(3).Printed circuit board and component assembly
A16, parts location (sheet 3 of 5).
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Figure 4-2(4). Printed circuit board and component assembly A16. parts location (sheet 4 of 5).
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Figure 4-2(5). Printed circuit board and component assembly A16, parts location (sheet 3 of 5).
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ph 4-18d(2) and (3).
remove transformer T2, perform steps in para-
-l8e (5) through (7).

g. To remove transformer T1, perform steps in
paragraph 4-18f(2) through (4).

h. When replacingother components (
diodes), similarly umsolder and carefully
all electrical connections.

4 - 2 2 .  A s s e m b l y  o f  C h a s s i s  a n d  C o m -
p o n e n t  A s s e m b l y

( f i g .  4 - 3 )
a Replace any component that was removed in es-

sentially the reverse 0 moval.

If it is necessary to spray Epoxy coating, thin
with Xylol (Federal Specification TT-X-916).

b. Mask over 19 terminals on both sides of the chas-
sis and component assembly before applying Epoxy
coating (para 4-17).

c Replace the chassis and component assembly in
the camera analyzer by reversing the procedures in
paragraph 4-21b and c.

d. Replace the test panel in the combination case by
replacing 14 screws.

Figure 4-3. Chassis and component assembly, parts location

4 - 3 2
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Section V. GS MAINTENANCE OF CAMERA

TEST ADAPTER

WARNING

4-24.  Camera Test  Adapter  GS Replacement
m e n t  P r o c e d u r e s

(fig. 4-5)

4 -23 .  Camera  Tes t  Adap te r  GS  Repa i r
P r o c e d u r e s

Figure 4-5. Mode and exposure board and switch assembly, parts Iocation.
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4 -26 .  Adjus tment  o f  Exposure  Tes t  S igna l
Variable Resistors  R11 and R12

(fig. 4-6).

4 - 2 5 .  C a m e r a  T e s t  A d a p t e r  A d j u s t m e n t
P r o c e d u r e s

Figure 4-6. Camera test adapter adjustments.
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A P P E N D I X  A

R E F E R E N C E S

A - 1
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I N D E X

Accessories
Exposure test adapter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Module test adapter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Adjustments
Camera analyzer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Camera test adapter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

AUTO mode,  circuit analysis .......................:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Figure FO-1. Camera test adapter, overall block diagram.
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Figure FO-2. Control-power supply intervalometer module test, block diagram.
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Figure FO-3. Control-power supply, film drive amplifier module test, block diagram.
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Figure FO-4.Control-power supply PC board and component assembly module test, block diagram.
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Figure FO-5. Control-power supply tests, block diagram.
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Figure FO-6. Lens cones test, block diagram.
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Figure FO-7.Camera body tests. block diagram. 
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Figure FO-8.Internal tests, block diagram.
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Figure FO-10. Pulse and IMC pulse mode test, block diagram.
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Night mode test, block diagram.
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Figure FO-12(1). Camera analyzer. schematic diagram (sheet 1 of 2).









 Figure FO-12(2). Camera analyzer, schematic diagram (sheet 2 of 2).
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Figure FO-13(1). Camera analyzer, wiring diagram (sheet 1 of 2).



Figure FO-13(2). Camera analyzer, wiring diagram (sheet 2 of 2).
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yzer. wiring diagram (sheet 2 of 2).
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Figure FO-14(1). Printed circuit board and component assembly, wiring diagram (sheet 1 of 4).



TM 11-6760-239-34 

Figure FO-15. Camera test adapter, schematic diagram.
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Figure FO-14(2). Printed circuit board and component assembly, wiring diagram (sheet 2 of 4).
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Figure FO-14(3). Printed circuit board and component assembly, wiring diagram (sheet 3 of 4).
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Figure FO-14(4). Printed circuit board and component assembly, wiring diagram (sheet 4 of 4).
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Figure FO-16(1), Camera test adapter, wiring diagram.
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Figure FO-160. Camem  test adapter,  wiring diagmm.



1 ScrewU4).
2 InrIicator  lam assembly; INTERVAL PUISE. INTVL.  and
ZIM DRIVE ,llgka (A14). (Mounting lardware included with in-

1
3 SW-.  ._

:tusemtu  .)
itch. DIEKbutton. PLUS OUTPU’I S14. (Mounting hardware

included wiih switch.)
4 Switch, pushbutton OPERATE OFF S15. (Keyway  washer in-
cluded with switch.)
5 Faclenut.
6 Washer (3).
7 WaEherL3).
8 Indicator lamp assembly; MOUNT AC, CAM 28V. AC BA. and
AC bB lights. (M0ui.f  ing kx,kxe include wkh indicator assembly.)
9 Indicator Iam assembly; IN1  VL PUISE. MAN PIC, VERT PO&
and RUY 0Pglight-s  A12. (Mounting hard were  included with in-
dicator  assembly.)
10 Indicator lam assembly; SY8  READY, FI XSH AC, NIGHT
EXP and FLASH fk lights All.
indickorassembly.)

(Mou;-.t& hardware included with

11 Indicator lamp assembly; LEFT A, RIGHT A. LEFT p and
RIGHT El lights (A7).  (Mounting hardware included with in,.,ator
assembly.) -

-
l2 Indicator lamp .assembly;  OVER and UNDER lights (A9).
(Mounting hardware included with indicator assembly.)
13 Indicator lamn  assembly; INCR LIM,  DECR LIM, INCR. and
~~b~ylt”hts  (AlO).  (Mounting hardware included with indicator as-

$8)
- &c&or  lampassembly; 44MM,  3 IN. 6 IN., and 12 IN. lights

15 A,&dicetor lamp assembly; EXP RESET, SIM OPR. BdDY RDY,
Aounting  hardware included with indicator assembl .)

and BODY OPR lights(A4). (Mounting hardware included with indi-

16 Indicator lam assembly; FILM FAIL, AUTO TRIP.  NIGHT
INTIX,  and NIC&  lights (A5). (Mounting hardware included with

y? assemblv: CYCLE PULSE and RECYCLE INI-
indicator assembl
1 7  i n d i c a t o r  lan, ____.  _.
TIITE  lights (A3). (Mounting hardware included with indicator as-
sembly.)  -
18 In&star  lamp assembly; R/C BRDG and DC VOLIS lights
(Al). (Mount *-hardware included with indicator assembl .)
19 Indicator ?amp  assembly; SCOPE, VOM DC, WI&TH.  and
INTVL  lights (A2).  (Mounting hardware included with indicator as-

%?%lkator  lamp assembly; DC POWER, and AC POWER lights

Ftgure  FO-Ii’. Camemanaly
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1 Screw (14).
2 Indicator lam
FILM DRIVE lights (A14). (Mounting hardware included with in-

assembly; INTERVAL PULSE. INTVL. and

dicator assembly).
3 Switch, pushbutton, PLUS OUTPUT S14. (Mounting hardware
included with switch.)
4 Switch, pushbutton OPERATE OFF S15. (Keyway washer in-
cluded with switch)
5 Facenut,
6 Washer (3).
7 Washer (3)
8 Indicator lamp assembly; MOUNT AC, CAM 28V. AC 0A. and
Ac OB lights. (Mounting hardware include with indicator assembly.)
9 Indicator lam assembly; INTVL PULSE, MAN PIC. VERT POS.
and RELAY OPR lights A12. (Mounting hardware included with in-
dicator assembly.)
10 Indicator lam assembly; SYS READY FLASH AC NIGHT
EXP. and FLASH DC lights All. (Mounting hardware included with
indicator assembly.) 
11 Indicator lamp assembly, LEFT A, RIGHT A. LEFT B, and
RIGHT B lights (A7). (Mounting hardware included with indicator

12 Indicator lamp assembly; OVER and UNDER lights (A9).
(Mounting hardware included with indicator assembly.)
13 Indicator lamp assembly; INCR LIM, DECR LIM. INCR. and
DECR lights (A10). (Mounting hardware included with indicator as-
sembly.)
14 Indicator lampassembly; 44MM, 3 IN. 6 IN., and 12 IN. lights
(A8). (Mounting hardware included with indicator assembly.)
15 Indicator lamp assembly; EXP RESET, SIM OPR, BODY RDY,
and BODY OPR lights (A4). (Mounting hardware included with indi-
cator assembly.)
16 Indicator lam assembly; FILM FAIL, AUTO TRIP, NIGHT
INTLK. and NIGHT lights (A5). (Mounting hardware included with
indicator assembly.)
17 Indicator lamp assembly; CYCLE PULSE and RECYCLE INI-
TIATE lights (A3). (Mounting hardware included with indicator as-

18 Inicator lamp assembly; R/C BRDG and DC VOLTS lights
(A1). (Mounting hardwareincluded with indicator assembly)
19 Indicator lamp assembly; SCOPE VOM DC WITH, and
INTVL lights (A2). (Mounting hardware included with indicator as-
sembly.)
20 Indicator lamp assembly; DC POWER, and AC POWER lights

(A6). (Mounting hardware Included with indicator assembly.)
21 Potentiometer, E V/H 0 - 50 VOLTS R3.
22 Multidial precision (21 (AMP 18. AMP 19). Mounting hardware
included with multidial)
23 Potentiometer. FOOT-LAMBERTS R4. (Mounting hardware in-
cluded with potentiometer.)
24 Switch, toggle (2); RANGE and BODY OPR. (Mounting hard-
wareincluded with switch.)
25 Switch, toggle, DC EXPOSURE S13. (Mounting hardware in-
cluded with switch.)
26 Switch, toggle. EXPOSURE S12. (Mounting hardware included
with switch.)
27 Switch. toggle (2); SIM OPR S3 and POWER S7 (Mounting
hardware included with switch.)
28 Switch, toggle, CYCLE PULSE S2. (Mounting hardware includ-
ed with switch.)
29 Holder, fuse; SPARE 5 AMP (2) XF3. XF4.
30 Fuse. spare. 5 AMP (2) F3. F4. (Mounting hardware included
with fuse holders.)
31 Holder. fuse, AC (SF1). (‘Mounting hardware included with fuse

32 Fuse, 5 AMP (2) F1, F2.
33 Holder. fuse, DC (XF2). (Mounting hardware included with fuse

34 Binding post, black (5); PULSE TIMER GRD J13. VOM - J15.
R/C BRDG - J17. DC VOLTS GRD J19. and SCOPE: GRD J20.
(Mounting hardware included with binding post.)
35 Terminal (10) (E1 through E10).
36 Binding post, red (51; PULSE TIMER PULSE J12. VOM + J14.
R/C BRDG + J16. DC VOLTS INPUT J18. and SCOPE VERT J21.
(Mounting hardware included with binding post.)
37 Plate and terminal assembly A26.
38 Knob (3).
39 Switch, toggle, LAMP TEST S6.
40 Printed circuit hoard and component assembly A16.
41 Bracket and nut assembly right side A24. Bracket and nut as-
sembly left side A25.
42 Screw (6).
43 Washer (6)
44 Screw (4).
45 Connector mounted bracket and nut assembly A22.
46 Lamp (4). (DS 1 through DS4.)
47 Combination
48 Test panel

Figure FO - 17. Camera analyzer. DS maintenance, exploded view.
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Figure FO-18. Camera analyzer. cable assemblies. parts location.
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Figure FO-19. Camera analyzer, GS maintenance, exploded view.



Figure FO-20. Color code ma



TM 11-6760-239-34 

Figure FO-20. Color code marking for MIL-STD resistors, inductors and capacitors.
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