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CHAPTER 1

INTRODUCTION

1-1. Scope
a. This manua 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 technica manua for this equip-
ment includes TM 11-6760-239-12.
NOTE
For applicable forms and records, refer to T™M
11-6760-239-12.

1-2. Indexes of Publications

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 (MWOQO's) pertain-
ing to the equipment

1-3. Common Names

Common names have been assigned to the items listed
in table 1-1 below.

T™M 11-6760-239-34

Table I-| Common Names

Common names
Cameraandyzer. . .. .
TestcableWl.......
Test cableW2. ... ..
TestcableWs........
TestcableWd4. ......
TestcableWs...... .. ,
Test cableW6. ... . ...
TestcableW7.......
TestcableWs. ... ...
Power cableW9. . ...

Camera test adapter. .
Cone shutter test

BO% shutter test

Nomenclature

Test Set, Andyzer, Camera LS-80A

Ceble assemblx specia purpose electri-
ca (W1, right relay assembly test).

Cable assembly specid purpose electri-
ca (W2, left relay assembly test).

Cable assembly, specid purpose, electri-
cd: (W3, lens cone teﬂ{)

Cable assembly, specia pur
cd: (W4, camera body te).

Cable assembly, specid purpose, electri-
cd: (W5, contral 2).

Cable assembly, specia purpose, electri-

ca (W6, contral 2).

Cable assembly, specid purpose, electri-
cd: (W7, sensor tes).

Cable assembly, |aI pu ose electri-

: (W8, sarvo drive and

Cable assembly Specid purpose electri-
cd: (W9, input power).

Adapter. Test, Camera LM-178A

Cable assembly speciad purpose, electri-

Ca%lal (conestlJ?utter test). g

e assem id purpose, electri-

cd: (body-sﬁ/uttere?eﬂ).p P

 electri-

11/ 1-2 (blank)



TM 11-6760-239-34

CHAPTER 2

FUNCTIONING OF EQUIPMENT

Section |I. BLOCK DIAGRAM ANALYSIS

2-1. Camera Analyzer Functional De-
scription

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
functiona relationship of the camera analyzer test sec-
tions and MASTER section.

b. The MASTER section programs the camera
andyzer 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 Sl is
a five-position switch, three positions of which are
used to select one of the three test sections, a fourth to
sdect 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, adso 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 Smulated 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
J, and RIGHT ASSEMBLY X5.

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 VV/H simulator cir-
cuit of the camera analyzer.

2-2. Camera Test Adapter Functional

Description

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
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v

33 I
LEFT
ASSEMBLY
J4 I
=)
RIGHT
SHSEMBL

EL6760-239-34-TM-1I



+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 visua 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 pand 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 interna circuits of the camera without dis-
assembling the camera.

2-3. Camera Test Adapter Circuits
(figs[FO-1 and FO-15)

a Camera Mode Selector Circuit. This circuit con-
sists primarily of MODE switch S1. When MODE
switch Sl is set at the AUTO position, switch contacts
1 and 2 (pin 1 isthe 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 Sl is set at the PULSE, IMC PULSE, or
NIGHT positions, the camera test adapter selects the
camerd' 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 $4.

(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 externd 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.

(a8 When S2 is set at the 44 mmcal, 3-in. cdl, 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

T™ 11-6760-239-34

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 aparture
with lens cane SC Indicator inglicator
13/4 In. (44 mm) 100 2/1500t01/3000  FIXED (5.6)
3in. 50 1/3000 About 5.6
6in. 50 1/3000 5610 6.7
12in 50 1/3000 56t0 80

(b) When EXPOSURE switch S2 is set to the
SEN position, exposure signas 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 qudlitatively check the re-
sponse of camera exposure circuits under changing
light levels. If the light sensor is not available, photo-
cell 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 st to the SEW position are as follows:

Camera i Shutter Aperture
e | e (916 3o -
44mm None| 25 1 - 1 56
(13/4 in) 1000 1500
None | 50 1 - 1 5.6
2000 3000
25% |25 1 - 1 56
300 400
25% | 100 1 - 1 5.6
1000 1500
25% |200 1 - | 5.6
2000 3000
8% | 25 1 - 1 56
100 150
8% 100 1 - 1 56
400 600
8% |400 1 - 1 56
1500 2000
1.56% 00 1/60 5.6
|

2-3
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ol e £ ey i | o) e
1.56% |200 1 - _1 5.6 8% |400 1/3000 40~
150 200 45
1.56% | 400 1 -~ _1_ 5.6 156% | 25 1/60 35
300 ey 156% , 50 1/100 35
05% |200 1/60 56 1/56% | 100 1/260 £
0.5% |400 1/100 5.6 1/56% | 400 -1 - _1 35
3in None | 12 1/1000 45 8o 1000
None 25 1/2000 45 0.5% 75 1/60 35
None | 375 1/3000 45 0.5% | 150 1/100 3.4
None | 750 1/3000 5.6~ 0.5% | 300 1/200 | 35
None |200 113000 18:; (2) NORM-INCR toggle switch S3. When switch
25% | 6 11100 45 S3 is set at the NORM position, its contacts are open
25% | 50 1/1000 45 Under these conditions, camera exposure circuits are
25% 1150 1/3000 4.5 controlled by EXPOSURE switch S2 or the LIGHT
25% 300 1/3000 o5 LEVEL switch on the light box. When switch S3 is set
25% | 400 113000 70 at the INCH position, a dc ground path is completed
8% | 25 1/150 15 through the switch to increase exposure relay
8% 100 1/400—1/800 45 1A3A2K4 in the camera which energizes. As a result,
8% |300 1/2000 4.5 the shutter is set to its lowest speed and the lens cone
1.56% | 50 1/60 45 aperture is driven to its widest opening.
1.56% {200 1/300—1/300 45 i
05% |150 160 hy /(3) OVER-NORMAL-UNDER toggle switch $4.
05% |400 1200 — _1 45 This switch simulates underexposed and overex posed
300 signals. When switch $4 is set a the OVER position, a
6in. None | 6 -1 - _1 28 dc ground path is completed through the switch to
1000 15 35— energize over exposure relay IA3A2K1 in the camera.
Noae | 25 1/3000 40 As aresult, acamera exposure is increased one f/stop.
None | 50 1/3000 5/0— NOTE
56 If the increase in camera exposure is accom-
None {100 1/300 6.7 plished by the shutter rather than by the
25% | 375 112000 28 diaphragm, the fractional value of the shut-
25% 1100 173000 i‘g' ter speed will be doubled. For example, the
25% (200 1/3000 50— shutter speed may change from 1/3000 to
5.6 1/1500. When switch $4 is set at the UNDER
g% 6 :ggg f-g position, it completes a dc ground path which
832 ;: 11000~1/1500 28 energizes underexposure relay 1A3A2K2 in
8% 1400 1/3000 40— the camera. As a resuilt, the camera exposure
45 is decreased one f/stop.
1.56% 150 1/500 2.8 NOTE
1/56% 300 1/1000 2.8 If a decrease in camera exposure is affected
08% | 50 160 238 by the shutter rather than by the diaphragm,
‘ 0.8% |200 1200 28 the fractional value of the shutter speed will
12in. None | 6 1/800 35 b
None | 25 1/3000 35_ e halved. For example, the shutter speed
4.0 may change from 1/1500 to 1/3000. When
25% | 12 1/400 35 switch $4 is set at the NORMAL position, it
25% | 375 1/1000 — _1 3.5 opens the dc ground path to the camera that
} 1500 5 is completed when the switch is set at either
25% | 50 11500 — ;10.7 3 the OVER or UNDER exposure position.
25% 1100 113000 35— c. Camera Cycle Circuit. This circuit consists of
4.0 CYCLE pushbutton, switch S7. When switch S7 is
25% (200 1/3000 50— momentarily depressed, it produces a momentary + 28
5.6 volts dc pulse which is coupled to the camera to ini-
2;’3: 400 1/3000 61 tiate a shutter cycle in all modes except autocycle.
375 1/400 35 . o S
8% |100 111000 35 d. Indicator Lump Assembly Circuits. These circuits
8% (150 | 111500 - 1/2000 | 3.5 consist of two indicator lamp assemblies (Al and A2)
8% 1300 1/3000 3-(5)— and a single indicator lamp, DSL. Indicator lamp DS1



illuminates when + 28 volts dc is applied to the camera
test adapter, provided POWER switch S6 is set at the
ON pesition. 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 DSS3;
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 D$A.

e. Lamp Test Circuit. This circuit consists of LAMP
TEST pushbutton switch S5 and diode network R14
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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 DSL 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. Camera Analyzer Power Distribu-
tion.

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 D to illuminate these lamps, to
MASTER switch Sl to actuate one of the three test
sections of the camera analyzer, and to LAMP TEST
switch S6.

NOTE
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. LA-406A

Test Circuits.
(fig FO-2)
The camera analyzer electronic circuit functions when

Intervalometer Module

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 Sl to
the intervalometer module.

b. RO9BAL. When MODULE TEST switch
(CONTROLPOWER SUPPLY section) Sl is set to
ROBAL, 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 aso 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 D4, 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
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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 Sl 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 aso applied
through section A of MODULE TEST switch S1 and
section C-X of MASTER switch S1 to DC VOLTS indi-
cators DS3 and D4, 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 R13to DC VOLTS INPUT connector J18.

(4) Intervalometer test point 3 is routed through

2-6

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

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

a. OPP. When MODULE TEST switch Sl 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 DS, 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 D$4, 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-1 of MODULE TEST switch S, nor-
mally closed contacts 10-12 of relay K3, section II-Y
of MASTER switch S, and resistor R14 to SCOPE
VERT connector J21. The intervalometer pulse aso is
applied to INTERVAL PULSE indicators DS and
DS2, lighting these lamps for each pulse input and
through section D-X of MASTER switch S| and
resistor R12 to PULSE TIMER PULSE connector J12.




Ground for PULSE TIMER GRD connector J13 is sup
plied directly from the camera analyzer.

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

e. +40VDC. When MODULE TEST switch S 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 D4 and through sec-
tion B-Y of MASTER switch § to SCOPE indicator
DS, lighting these lamps.

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

(3) Ground is aso 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, normaly
closed contacts 4-6 of relay K3, and section F-X of
MASTER switch S1 to DC VOLTS INPUT connector
Ji8.

(5) Intervalometer test point 2 is also routed
through section H of MODULE TEST switch S,
normally closed contacts 10-12, of relay K3, section
H-Y of MASTER switch SI, 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 S
directly, and aso through capacitor C3, to the inter-
valometer module.

f. -40VDC. When MODULE TEST switch § is set
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 A of MODULE TEST switch S and
section C-X of MASTER switch § to DC VOLTS
indicators DS3 and D4, and through section A of
MODULE TEST switch § and section B-Y of MAS-
TER switch Sl to SCOPE indicator DS, lighting these

lamps.

T™ 11-6760-239-34

(2) 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 aso 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 S, 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 aso routed through
section H of MODULE TEST switch S, normally
closed contacts 10-12 of relay K3, and section H-Y of
MASTER switch S to SCOPE VERT connector J21.

(5) The E V/H simulator circuit provides an out-
put through section L of MODULE TEST switch S
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 QI7 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 aso applied
through section A of MODULE TEST switch S and
section C-X of MASTER switch S to DC VOLTS
indicators DS3 and D$4, and through section A of
MODULE TEST switch S and section B-Y of MAS-
TER switch Sl to SCOPE indicator DS, lighting these
l[amps.

(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 aso applied through section F of
MODULE TEST switch S, 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 S, 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 S,
normally closed contacts 10-12 of relay K3, section
H-Y of MASTER switch S|, 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. LA-406A Film Drive Amplifier
Test Circuits

The camera analyzer electronic circuit functions, when
performing tests on the LA-406A film drive amplifier
module for each of the six FDA positions of MOGULE
TEST switch S1 are described in the following sub-
pargraphs. Tests which are conducted are: R12ADJ,
ROADJ, OPR, +6VDC, ~6VDC, and TP2.

a Power Appiication. When MASTER SWITCH S
{(MASTER section) is set to CONTROL PWR SUPPLY,
215 valts, 400 Hz is applied through section G-Y of S
switch to the film drive amplifier module. +28 volts
dc is applied through section G-X of S to the film
drive amplifier module.

b. R13ADJ. When MODULE TEST switch Sl
(CONTROL-POWER SUPPLY section) is set to
RI3ADJ, 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 QI6 to
forward-bias the driver into conduction. The driver, in
turn, applies ground to FILM DRIVE indicator D4,
lighting the lamp. This ground is also applied through
section B of MODULE TEST switch Sl and section
C-X of MASTER switch S to DC VOLTS indicators
DS3 and D34, 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 driveamphlifier.

(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
closed contacts 13-2 of relay K3, and section F-Y of
MASTER switch Sl to DC VOLTS GRD connector
J18.

(5) The + film drive input is also routed through
section G of MODULE TEST switch S, normally
closed cont acts 4-6 of relay K3, Section F-X of MAS
TER switch S, and resister R13to DC VOLTS INPUT
connector J18.

c. ROADJ. When MODULE TEST switch Sl is set
to ROADJ, the folllowing cireuit 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
forward-bias the driver into conduction. This applies
ground to FILM DRIVE indicator D4 lighting the
lamp. Tkis ground is also applied through section B of
MGCDULE TEST switch Sl and section C-X of
MASTER switch Sl to DC VOL TS indicators DS3 and

2-8

D4 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 S, 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 S, 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 S 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 QI6 to
forward-bias the driver into conduction. This applies
ground to FILM DRIVE indicator $4 lighting the
lamp. This ground is aso applied through section B of
MODULE TEST switch S and section C-X of MAS-
TER switch § to DC VOLTS indicators DS3 and D4,
and through section B-Y of MASTER switch § to
SCOPE indicator DS, lighting these lamps.

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

(3) Input - film drive is routed through section E
of MODULE TEST switch S, normaly 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 SI5 through
PLUS OUTPUT switch S14, section G of MODULE
TEST switch SI, normally closed contacts 4-6 of relay
K3, and section F-X of MASTER switch Sl to DC
VOLTS INPUT connector JI8.

(6) The - film drive input is aso routed through
section F of MODULE TEST switch SI. 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 S, normally
closed contacts 10-12 of relay K3, and section H-Y of
MASTER switch S1 to SCOPE VERT connector J21.

e. +6VDC. When MODULE TEST switch S1 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 QI6 to
forward bias the driver into conduction. This applies
ground to FILM DRIVE indicator D$4, 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 D4,
and through section B-Y of MASTER switch S to
SCOPE indicator DS, 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 S, 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 aso routed through sec-
tion F of MODULE TEST switch S, 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 S, and resistor RI3 to DC VOLTS
INPUT connector J18.

(6) Test point 3 is also routed through section B of
MODULE TEST switch S, normally closed contacts
[0-12 of relay K3, section H-Y of MASTER switch
Sl, and resistor R14 to SCOPE VERT connector J21.

f. -6VDC. When MODULE TEST switch S 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 QI6 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
D4 and through section B-Y of MASTER switch S
to SCOPE indicator DS, lighting these lamps

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

(3) -Film drive is routed through section E of
MODULE TEST switch S, 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 aso 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-

T™ 11-6760-239-34

nector J18.

(6) Test point 4 is also routed through section H of
MODULE TEST switch SI, normally cl»sed contacts
10-12 of relay K3, and section H-Y of MASTER
switch Sl to SCOPE VERT connector J21.

0. TP2. When MODULE TEST switch S 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 D4, 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 DS, lighting the
lamp.

r22) 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, normaly-closed contacts 10-12 of relay K3, and
section H-Y of MASTER switch Sl to SCOPE VERT
connector J21.

2-7. LA-406A PC Board and Component
Assembly Module Test Circuits

(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 S is
set to CONTROL PWR SUPPLY, +28 volts dc is ap-
plied through section G-X of S 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 testsis described in d through m below.

(2) IntervalometerE 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
MASTER switch Sl to R/C GRDG + connector J16.

d. 44MM VERT. When CONFIGURATION switch
S3 is set to 44mm VERT, the following circuit func-
tions are completed.

(1) Theground 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
isapplied 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 aresult, 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. 3in. 15°R. When CONFIGURATION switch S3
issetto 3IN. 15° 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 15° 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 15° right reference
volts ground input is routed through section C of CON-
FIGURATION switch S3 to input 12 of NOR gate Al.
A 15° relays ground input is routed through section D
of CONFIGURATION switch S3 to input 13 of NOR
gate Al. As aresult, NOR gate Al develops a positive
(logic 1) output 9 to forward-bias relay operate indica-
tor driver QI4 which, in turn conducts to apply a
ground to RELAY OPR indicator D34, lighting the
lamp.

F()3) Ground is applied to MOUNT AC indicator
D9, lighting the lamp.

f. 31IN. 30° R. When CONFIGURATION switch S3
isset to 3IN. 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-
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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 30° relays ground input is routed through section D
of CONFIGURATION switch S3 to input 13 of NOR
gate Al. As aresult, the gate develops a positive (logic
1) at output 9 to forward-bias relay operate indicator
driver QI4 which, in turn conducts to apply ground to
RELAY OPR indicator D4, lighting the lamp.

(3) Ground is applied to MOUNT AC indicator
D9, lighting the lamp.

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

) The ground aﬁplled through section A of TEST
smtch 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
D9, lighting the lamp.

h. 6IN. 15° L. When CONFIGURATION switch S3
isset to 6 IN. 15° 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 15° 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 15° left reference
volts ground input is routed through section C of CON-
FIGURATION switch A3 to input 12 of NOR gate A1.
A 15° relays ground input is routed through section D
of CONFIGURATION switch S3 to input 13 of NOR
gate Al. As aresult, 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 D4, lighting the lamp.

(3) Ground in applied to MOUNT AC indicator
D9, lighting the lamp.

i. 6 IN. 30° L. When CONFIGURATION switch A3



isset to 6 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 input
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 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 aresult, 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 D4, lighting the lamp.

(3) Ground is applied to MOUNT AC indicator
DS1, lighting the lamp.

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 aresult, NOR
gate Al develops a positive (logic 1) output which for-
ward-biases vertica 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
S3is 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
volts ground input is routed through C of
CONFIGURATION switch A3 toinput 12 of NOR gate
Al. A 15° 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) output9 to forward-bias relay operate
indicator driver Q14 which, in turn conducts to apply’
a ground to RELAY OPR indicator D$4, lighting the
lamp.

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

I 121N 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-
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ATION switch S3 to the mount switch 30° left and 12-
inch foca length ground inputs of the PC board and
component asgembly 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 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 indica-
tor driver Q14 which, in turn conducts to apply
ground to RELAY OPER indicator D$4, lighting the

lamp.

F()3) Ground is applied to MOUNT AC indicator
DS, 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 foca 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
input 2 of NOR gate Al. As aresult, 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
DS, lighting the lamp.

2-8. LA-406A Test Circuits

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 S 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 S to the LA-406A.

b. RDY GRD OFF. When TEST switch S2 is set to
RDY GRD OFF, the following circuit functions, a-
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 MASTER switch Sl to DC VOLTS indica-
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tors DS3 and D$4, lighting the lamps. This ground is
also applied through section B-Y of MASTER switch
Sl to SCOPE indicator DSI, 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 D34, lighting these lamps

(2) Flash trigger 1 ground is applied to rely K3,
and therelay 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 SI5 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 S to DC VOLTS indica-
tors DS3 and D4, through section B-Y of MASTER
switch S to SCOPE indicator DS, through section
A-X of MASTER switch to WIDTH indicator DS3, and
also through section A-Y of MASTER switch Sl to
INTVL indicator D$4, lighting these lamps

(2) Flash trigger 1 ground is applied to relay K3,
and therelay 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 aso 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 §. 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 SI, and resistor R13 to the DC
VOLTS INPUT connector J18.

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

(6) Scanner # 115 volts, 400 Hz is applied to AC
¢B indicator DS4, lighting the lamp.

(7) Scanner @A 115 volts, 400 Hz is applied to AC
@A indicator DS2, lighting the lamp.

(8) Ground is applied to MOUNT AC indicator
D9, lighting the lamp.

(9) A cycle pulse input from the LA-406A is ap-
plied to INTVL PULSE indicator DS to pulse the
lamp, and through normally open contacts 11-12 of
relay K3, section 11-Y of MASTER switch S, and re-
sistor R14 to SCOPE VERT connector J21. The cycle
pulse input is aso routed through section D-X of
MASTER switch S|, 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.

(12) 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 aso 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 aresult,
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 S3isset 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 asa 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



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 D$4, lighting the
lamp.

F()4) When CONFIGURATION switch S3issetto 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 aresult, 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,
suppliesaground to RELAY OPR indicator D4, light-
ing the lamp.

(5) When CONFIGURATION switch S3isset 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 S3is set to 6
IN. 15° 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
D$4, lighting the lamp.

(7) When CONFIGURATION switch S3is 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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input 12 of NOR gate Al. A data request common
ground input is routed through section D of CONFIG-
URATION switch S3 to input 13 of NOR gate Al. Asa
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 D$4, lighting the lamp.

(8) When CONFIGURATION switch S3is 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 foca 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 D$4
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 foca 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 D$4 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 foca length
ground input to the LA-406A. A vertica doors open
ground input is applied at input 1 of NOR gate Al. A
mount vertical reference volts ground input is applied
a input 14 of NOR gate Al. A positive (logic 1) input
is present at input 8 of NOR gate Al, whose output 5
isaground (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 acamera 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 @B 115 volts, 400 Hz is applied to AC
¢B indicator DS4, lighting the lamp.

(16) Scanner JA 115 volts, 400 Hz is applied to AC
@A indicator DS2, lighting the lamp.
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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 D4, 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 S to
INTVL indicator D4, lighting these lamps.

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

(20) Circuit ground is routed through normally
open contacts 3-2 of relay K3 and section F-Y of
MASTER switch § 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 aso
through PLUS OUTPUT switch S14, normally open
contacts 5-6 of relay K3, section F-X of MASTER
switch S, 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 DS, 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 S, and resistor R14
to SCOPE VERT connector J21, and through section
D-X of MASTER switch S and resistor R12 to
PULSE TIMER PULSE connector J12. Ground is
present &t 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.

(2) 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 manua picture indicator
driver QI5, to permit +28 volts dc to forward-bias the
driver into conduction which, in turn, places a ground
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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(12) 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 D4, lighting the lamp.

g. FLASH RDY. When TEST switch S2 is set to
FLASH RDY, the circuit functions are identica 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 Test Circuits

The caméra analyzer electronic circuit functions when
performing tests on the S/IC 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 S is
set to LENS CONES, +28 volts dc is applied through
section G-X of the switch to the S/IC switch module
under test.

8. S/ICA. When TEST switch S10isset to SIC A, the
following circuit functions are completed:

(1) S/IC 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. SIC B. When TEST switch SI0 is set to SIC B, the
following circuit functions are completed.

(1) SIC resistors B input from the S/C switch
module is routed through section A-X of TEST switch
SI0 and section E-Y of MASTER switch S to R/C
BRDG + connector J16.

(2) Circuit ground is routed through section A-Y
of TEST switch SI0 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.



2-10. Lens Cone Calibrate Test Circuits

[(fig. FO-6) |

The camera analyzer electronic circuit functionsgvhen
performung calibration tests on the lens cone are de
scribed in the following subparagraphs.

a Power Application. When MASTER switch S is
set to LENS CONES, 115 valts, 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 SI0 is set to CAL, the
following circuit functions are compl eted:

(1) Circuit ground is routed through section A-Y
of TEST switch SI0 and section C-X of MASTER
switch Sl to DC VOLTS indicators DS3 and D$4,
lighting the lamps.

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

(3) The output of the simulated exposure feedback
circuit is routed through section B-Y of TEST switch
SI0 as an exposure test point input to the lens cone.

(4) The output of the photocell output simulator
circuit is applied through FOOT-LAMBERTS resistor
R4 and RANGE switch S11 and an exposure signa
inout to the lens cone.

(5) When testing a 44mm lens cone, a 44mm focal
length ground input is applied to 44 mm indicator DS,
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
D$4, lighting the lamps.

(8) When testing a 6-inch lens cone, no grounds
are present at the 44mm, 3-inch or 12-inch foca
length inputs; as a result, 6-inch indicator driver Q5 is
forward-biased and conducts to apply a ground to 6 IN.
indicator 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 resstor R4. When FOOT-LAMBERTS re-
sistor R4 is increased from the null point by 1.2 foot-
lamberts, a dit width limit common ground input is
applied to decrease indicator driver Q9, and + 28 volts
dc (dit width limit Sl) through the dit 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
D$4, 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.
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2-11. Lens Cone Operate Test Circuits

[(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 S 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 S0 is set to OPERATE when performing
tests on the servo drive assembly, the following cir-
cuits functions are compl eted:

(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 cableinterlock + 28 volts dc input is applied
to the base, and circuit ground through section A-Y of
TEST switch SI0 is applied to the emitter of R/C
bridge indicator driver QI 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 DS and DS2, lighting the lamps,
and to R/C BRDG - connector J17.

(3) Circuit ground is routed through section A-Y
of TEST switch SI0 and section C-X of MASTER
switch Sl to DC VOLTS indicators DS3 and D$4,
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 dit width limit S1 +28 volts dc input is ap-
plied to INCR indicator DS3, and the lamp lights as
long as the dit width drive motor is being driven in the
increase direction.

(6) When the dit width limit is reached, the +28
volts dc dlit width limit Sl input is removed and INCR
indicator DS3 extinguishes. A dlit width limit S8
ground input is applied to one side, and a + 28 volts dc
dlit width drive motor input is applied to the other side
of INCR LIM indicator DS, 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
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decrease input of the servo drive assembly.

(8) A dit 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 aresult, ground is applied to DECR indicator D4,
and the lamp lights as long as the dit width drive mo-
tor is being driven in the decrease direction.

(9) When the dit width is reached, the dit width
limit ground is removed from Q9 and the lamp extin-
guishes. The dit width limit S +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
S10i. 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 D$4,
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 12-inch
focal length interlock ground input from the lens cone
is applied to 12 IN. indicator D4, 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 foca
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-LAMBERTS resistor
R4 and RANGE switch S11 as an exposure signal in-
put to the lens cone.

(8) Circuit ground is routed through LAMP TEST
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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
aresult, 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 DS 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 D$A4.

(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 DS and DS2 extinguish Under indi-
cator driver Q8, however, becomes sdlf-biased into con-
duction to apply a ground to UNDER indicators DS3
and D$4, 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 QI6, 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 D$A.

(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 SI3 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 dit width limit SI + 27 volts dc input is ap-
plied to INCR indicator DS3, and the lamp lights as
long as the dlit width drive motor is being driven in the
increase direction.

(14) When the dlit width limit is reached, the + 28
volts dc dit width limit S1 input is disconnected and
INCR indicator DS3 extinguishes. A dlit width limit S8
ground input is applied to one side and a + 28 volts dc
dlit 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
section of LAMP TEST switch S6 and the closed con-
tacts of S13 to the exposure decrease input of the lens
cone.

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



volts dc dit width limit S. input through the dit 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 dlit width drive motor is being
driven in the decrease direction

(17) When the dit width limit is reached, the dit
width limit ground input is disconnected from de-
crease indicator driver Q9 and the lamp extinguishes.
The dlit width limit S| + 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.

2-12. Lens Cone Photo Sensor Test
Circuits

The camera anayzer 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 S0 and section C-X of MASTER switch
Sl to DC VOLTS indicators DS3 and D$4, lighting the
lamps.

b.pThe output of the photocell output simulator cir-
cuit is applied through FOOT-LAMBERTS resistor R4
and RANGE switch S11 as an exposure signa input to
the photo sensor, and aso through section B-X of
TEST switch S10, section F-X of MASTER switch 81,
and resistor R13 to DC VOLTS INPUT connector J18.

2-13. Camera Body Test Circuits
(fig. FO-7)
The camera andlyzer éectronic 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.

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 Sl to
WIDTH indicator DS3, lighting the lamp; through sec-
tion A-Y of MASTER switch S1 to INTVL indicator
D4, lighting the lamp; and through section B-Y of
MASTER switch S to SCOPE indicator DS, lighting
the lamp.

(2) An auto trip input from the camera body is
routed through section C-X of MODE switch S5 to
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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 DS 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 aso applies a +28 volts dc pulsed output to
RECYCLE INITIATE indicators DS3 and D$4, 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 SI and re-
sstor 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
D$4, lighting the lamp.

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

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

¢. PULSE. When MODE switch S5 is set to PULSE,
the following circuit functions are compl eted:

(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

ody.
(2) A shutter trip input from the camera body is
applied to the recycle initiate simulator circuit, which
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develops arecycle initiate ground output to the camera
body and also applies a +28 volts dc pulse output to
RECYCLE INITIATE indicators DS3 and D4, light-
ing the lamps.

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

(4) Circuit ground is routed through section C-Y
of MODE swtich S5 and section C-X of MASTER
switch § to DC VOLTS indicators DS3 and D4,
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 aso 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:

(2) 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.
dy(4) A night +28 volts dc input is applied to
NIGHT indicator D4, 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

0. 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 D34, 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-
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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 S 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 D$4, 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
a VOM - connector J15.

(5) The output of the phatocell output simulator is
routed through section F-X of MASTER switch S
and resistor R13to DC VOLTSINPUT 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
Sl 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 S| 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 congtitutes 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 S 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 D$4, lighting the lamps.

(2) The output of the E V/H simulator circuit is
routed through section F-X of MASTER switch S



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
Ji9.

2-15. Recycle Initiate Simulator Circuit
Operation

The recycle initiate simulator circuit provides a
ground signa 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 signa 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 D4, and also through diode CR12 to relay
K2, which energizes the relay. Transferred contacts
B1-B2 of rday K2 open the +28 volt dc path to the
junction of resistors R2 and R3. As a result, unijunc-
tion transistor QI is placed in cut off, reay Kl de-
energizes, and capacitor C2 discharges through
resistor R4 to ground. Contacts BI-B2 aso provide
rdlay 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 Circuit

Operation

a The under and over exposure circuit consists of
UNDER and OVER indicator lamps DS1 through
D$4, 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 aso the
+5, +10 and +20-volt dc outputs, developed in the
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Figure 2-3. Camera analyzer, recycle initiate circuit, smplified
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 aso
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 dit 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 aso applied through LENS CONE connector J6, pin
F to the junction of resistors R27 and R30 in the over

2-19



T™ 11-6760-239-34

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.

¢. 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 valts 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,
adc ground path is completed to the underexposure re-
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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 dlowing 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. Increase and Decrease Exposure
Circuit Operation

a. The increase and decrease exposure circuit con-
sists of the INCR LIM DS1, DECR LIM DS2, INCR
DS3, and DECR D$4 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

OVER +28 vDC

UNDER

+28 VDC

EL6760-239-34-TM-4

Figure 2-4. Camera analyzer, under and over exposure circuit, smplified schematic diagram.



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 dit The relay aso
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 dlit 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 dlit 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
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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 test,
causing the relay to energize. The transferred contaets
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 aso completed from
LENS CONE connector J6, pin A to the normaly
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 D4, causing
the lamp to light

f. When the dlit 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, alowing 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.

0. 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
CRG66. The +28 volts dc at the cathode of Zener diode
CRG66 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 LIM in-
dicator DS2 through normally closed contacts of
LAMP TEST switch S6, lighting the lamp.

Section IIl. CAMERA TEST ADAPTER STAGE ANALYSIS

2-18. Camera Test Adapter Power
Distribution

a 115-Vac, 400-Hz Power. With POWER switch S6

on the camera test adapter and the PANEL POWER
and CAMERAS POWER switches on the LS-26A set
at their ON positions, 115-volt ac, 400-Hz power is
applied as follows:
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Figure 2-5. Camera analyzer, increase and decrease exposure circuit, smplified 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) Simultaneousdly, 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
test.
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2-19. Camera Test Adapter Power
Supply Circuit

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 signa (The actua
voltage level is determined by the setting of R11.) This
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Figure 2-6. Camera test adapter, power distribution.
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signa 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.

Camera AFERITUKE
EXPOSURE suitch 82 under test Shutter speed wndication

44mm(14 in) KA-76A 1 Fixed
100 (£/5.6)

3m. KA-76A 1 fl2.8
100

61n KA-76A 1 f13.5
100

12 in. KA-76A 1
100 /4.5

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 Simultaneoudly,
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 XI on its solenoid from the camera's

OFF

|+ eRIDGE RECT. | 4

LPQWER
TISVAC . S6
400HZ ol
oN L
-28vDC £l POWER
R Y

camera —of 15 o EHAY Lo xwr
INTLK AMP A3TH

JIN, INTLK

[ EXPOSURE ]

SW AlS2A
12IN | INTLK -

44MM INTLK

A3CR6

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 12-inch lens cone is
similar except where noted otherwise.

2-20. Camera Test Adapter System
Power Turn-On Conditions
((ig. FO-Tjand

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 signa or
an operate ground signal followed by a cycle pulse. At
this time, the application of 28-volt dc and 115-valt 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.

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

PWR, SUP,
FULL WAVE

EXPOSURE j

SIGNAL
VAR, RESISTORS
ARV & AJRI2

}

SW A'S2B

A3ICR10 THRU
A3ICRI3

EXPOSURE
—® TEST
SIGNAL

£1.6760-233-34-TM-7

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 invaid 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

isset at the 6 IN. CAL position.

¢. 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 1A1A5S], 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
IAIA3SI. 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.

T™ 11-6760-239-34

At this time, an operate ground signd is applied from
the OPERATE switch through the camera test adapter
to camera operate relay |IAIA3K3 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
IAIA2MG1. 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 signa 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.

¢ 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 aso is coupled to shutter trip relay
IAIA3K2, causing it to energize and initiate a shutter
exposure cycle. This is accomplished through the auto-
cycle vacuum switch IAIS2, autocycle trip switch
IAIS3, normally closed contacts of auto-pulse transfer
relay IAIAIK5, normally closed contacts of pulse
relay 1AIAK4, normally closed contacts of night relay
IAIA3K1, the normaly open contacts of operate relay
IAIA3K3, and normally closed contacts of recycle
lockout relay IAIAKL.

e. Electronic flash switch IA2A2S2 in the camera is
mechanically actuated during the shutter exposure
cycle. When this occurs, a 28-volt. dc pulse is produced
by switch IA2A2S2 which forward-biases inverter-
stretcher stage QI in the camera test adapter which
functions as a pulse stretcher. When QI first turns on
FLASH indicator lamp DS2 illuminates momentarily.

f. Data trip switch IA2A2S9 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 normaly 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 IA2A2%4 in the camera
is mechanically actuated during the shutter exposure
cycle. When this occurs, a + 28-volt dc pulseis coupled
from switch IA2A234 to CYCLE indicator lamp D4

2-25
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in the camera test adapter, illuminating it
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 IA1A5S2 in the camera which illuminates
FILM FAIL indicator DS2 in the camera test adapter.

2-22. PULSE Mode

and[FO-10) ]

Pulse mode operation of the camera is selected by Set-
ting MODE switch S1 on the camera test adapter
PUL SE. When POWER switch S6 is set to ON, oper a-
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 IAIA3K3. 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
IAIA3K2. 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
IAIAIK4, NC contacts of night relay IAIA3K1, NO
contacts of operate relay IAIA3K4, and NC contacts
of recycle lockout relay 1AIAIKI. The +28-volt dc
cycle pulse aso is applied through normally open
contacts of the pulse relay to SYNC indicator lamp
DS, on the camera test adapter causing the lamp to
illuminate momentarily.

b. When camera shutter trip relay IAIA3K2
energizes, shutter (exposure) operation occurs,

¢. Electronic flash switch 1A2A2S2 in the camerais
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 IA2A2S9 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 |IA2A234 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.

NOTE
If film breaks or runs out during this mode of
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operation, FILM FAIL indicator lamp DS2 on
the camera test adapter illuminates (para
2-21i).

2-23. IMC PULSE Maode
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. Night Mode

o
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 S is set
to NIGHT, a dc ground path is completed to night
relay IAIA3KI in the camera through connector-pin
P-K of the camera test adapter and connector-pin
J-K of the camera. The relay energizes and its
transferred contacts complete a +28-volt dc path to
NIGHT indicator lamp D4 of the camera test adapter,
illuminating lamp D4.

b. After power is applied and the camera shutter
cocks, the operator must set the CURTAIN LATCH
control on the camera shutterlhis 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 IA2A2KI 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 IAIA3K3 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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depressing CYCLE pushbutton switch S7 on the curtain to close. The camera then automatically
camera test adapter. This couples a +28-volt dc  recycles film and opens the leading curtain to prepare
shutter close pulse to the camera causing the leading the camera for the next shutter close pulse.

2-27 | 2-28 (Blank)
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CHAPTER 3

DIRECT SUPPORT MAINTENANCE

Section |.

3-1. Scope of Direct Support Mainte-

nance

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

3-2. Organization of Direct Support (DS)
Maintenance

The maintenance duties of the direct support re-
pairmen for the camera analyzer and camera test
adapter are contained in a and b below together with
referencea to the paragraphs covering the specific
maintenance function.

INSTRUCTIONS

GENERAL

a. Camera Analyzer.

(1) Bench test (para 3-7b).

(2) Troubleshooting procedures (para 3-7c).

(3) Voltage and resistance measurements (para
3-8).
(4) Replacement procedures (para 3-13).

(5) Adjustments (para 3-15).
(6) Cleaning (para 3-16).
(7) Physical tests and inspection (para 3-24).
(sy Electrical test (para 3-25).
b. Camera Test Adapter.

(1) Bench test (para 3-9a).

(2) Troubleshooting procedures (para 3-9 h).

(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 I[I. TOOLS AND EQUIPMENT (DS)

3-3. Tools and Test Equipment Required
for Direct Support Maintenance

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. Materials Required for Direct Sup-

port Maintenance
The materials required for direct support maintenance
are listed in table 3-1.
Table 3-1. Materials Required For Direct Support Maintenance

Item Quantity ationdl stock nurmber
Trichloroethane Asrequired  6810-00-664-0273
Solder Asrequired  3439-00-194 -9727

Section |I11.

Be extremely careful when troubleshooting
or making repairs on the camera analyzer or
camera test adapter. Use insulated test
probes when making voltage measurements.
Disconnect the power cable from the equip
ment before touching internal parts.

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

Continued . .
[tem Quantity National stock number
Lint-free cloth As required 8305-00-170-5062
Fungus removal solution
(Mixture of Isopropyl a-
cohol 65% and Freon 35%)
Sandpaper, fine
Test drive generator fabrica
tion (used for bench test

As required 6850-00-133-0695
As required 5350-00-235-0124

para 3-7h)):

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

DS TROUBLESHOOTING

a. Troubleshooting at the diirect support main-
tenance includes all the techniques outlined for
organizational maintenance and any specia or addi-
tional techniques required to isolate a defective part.
The direct support maintenance procedures are not
complete in themselves but supplement the procedures

3-1
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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. Organization of DS Troubleshooting

Procedures

a. General. Three steps are used in troubleshooting
equipment. They arel sectiondization, localization,
and isolation. Sectionalization means tracing the fault
to the magjor 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.

Cc. 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
(2) through (4) below.

(1) Visua inspection. The purpose of visual in-
spection is to locate faults without testing or measur-
ing circuits or components. All visua 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) Signa substitution. Signal substitution proce-
dures quickly enable localization of atrouble. 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.

3-2

(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 deeving 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 vaues of components,
Use voltage and resistance tables to find normal
readings, and compare them with readings taken

(2) Intermittent troubles. In al 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. Camera Analyzer

shooting
a Preiminary 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 Anayzer Bench Test. Perform the cam-
era analyzer bench test in the sequence given in table
3-2.

DS Trouble-
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{SEE NOTE)
R R2
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115VAC, 400H, ON

NOTE: PARTS REQUIRED

REF

DES MIL PN NSN

CRt JAN IN645S 596:-00-577-6084
Fi FHN 26W 5920-00-952-9029
J1 MS 3i26F-22-55PX 5935-00-902-1818
R1 RW33VI50 59( $-00-843-2809
w2 RwW33v200 590: -00-642-2026
St MI-_4FE8-¢T1 5930-00-892-95%0
218 AWG 6145-00-80%-1720

€L6760-239-34-TM-8

Figure 3-1. Test drive generator fabrication.

CAMERA ANALYZER

ADAPTER

1269 { PuLse TiMER | [vom ]
DIGITAL MULTIMETER
TIMER 1 F L
B
)—| Locvoirs ] [score]
VTVM s j & OSCILLOSCOPE
Ca 11SVAC, 400M;
TEST DRIVE O G AND 28VDC
GENERATOR \ POWER SOURCE

POWER CABLE W9
OF LS-80A
£L6760-239-34-TM-9

Figure 3-2. Camera analyzer, bench test setup.
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Step

10

11

12

13

14

15

16

Table 3-2. Camera Analyzer Bench Test

Procedure

Note Vtvm tracks E V/H control.

Connect test drive generator to 115 vac,
400 Hz power source and set switch to on
position.

a Set switch on test drive generator to
off position.

b. Disconnect muitimeter from VOM
terminals and connect between J8, pin J
and ground.

Connect multimeter between J8, pin N and

ground.

Connect multimeter between J3, pin L and
ground; set for RX1 range.

Position of cainern analyzer
switches
POWER switch
POWER section): ON
.AMP TEST switch (MASTER
section): ON
LAMP TEST switch: OFF
MASTER switch: INTERNAL
TEST1

(PANEL

CYCLE PULSE switch
(CAMERA BODY section):
Depress momentarily to MAN-
UAL.

MASTER switch (MASTER sec-
t:iony INTERNAL TEST 2

E V/H control (CONTROL-
POWER SUPPLY section): 50

E V/H control: 10

MASTER switch (MASTER sec-
tion): CONTROL PWR SUPPLY
MODULE TEST switch (CON-
TROL-POWER SUPPLY sec-
tion): FDA OPR

PLUS OUTPUT switch (CON-
TROL-POWER SUPPLY sec
tion): Depress momentarily

OPERATE OFF switch: Depress
momentarily.

MASTER switch (MASTER sec-
tion): LENS CONES

DC EXPOSURE switch (LLENS
CONE section): INCREASE

DC EXPOSURE switch:
DECREASE

TEST switch (LENS CONE
section): PHOTO SENSOR;
RANGE switch: 0-10,000 FOOT-
LAMBERTS control Rotate
from minimum (ccw) to maxi-
mum (cw).

RANGE switch: 0100
FOOT- LAMBERTS control :
Rotate from minimum (ccw) to
maximum (cw).

MASTER switch (MASTER sec
tion):

INTERNALTEST 1;

MODE switch (CAMERA BODY
section): AUTO CYCLE PULSE
switch: Depress momentarily te
MANUAL

BODY OPR switch: ON

Reeult/indication

" AC PWR and DC PWR lamps

\ (PANEL POWER section) light.

All remaining front panel in-

dicators light.

a INTVL, VOM DC, and DC
VOLTS indicators (MASTER
section) light.

b. Multimeter should indicate
-25 +5 volisde.

c. Vtvm should indicate
—-3.34 vdc + 50 millivolts.

. CYCLE PULSE indicator
(CAMERA BODY section
lights while switch is in
MANUAL.

[~

b. RECYCLE INITIATE in-
dicator flashes.
¢. Digital timer should in-
dicate betweer 10 and 15
milliseconds.
DC VOLTS indicator (MASTER
section) lights.

Vivm should indicate 50 = 0.05
voltsdec.

a. Oscilloscope should present
sawtooth waveform; 800 Hz
per second rate, 2.5 centi
meters wavelength.

b. Motor-tachometer siinulator
circuit load lamps DS1 through
DS4 light.

Vtvin should indicate greater
than 3.0 volts.

Vtvm should .ndicate 0 volts.

Multimeter should indicate +28
vdc.

Multimeter should indicate +28
vde.

Vtvin should indicate from 0 to
—3.34 vdc as control is rotated
cw.

Vtvmm should indicate from 0 to
-3.34 vdc as control is rotated
cw.

Digital timer should indicate
from 10 to 15 milliseconds.

Multimeter should indicate zero
resistance.



Table 3-2. Analyzer Bench Test - Continued

Step Procedure

17 Connect multimeter between Jz, pin K and
ground.

18 Connect multimeter between (6, pin H(+)
and ground (- ); set for RX1 range.

19 Connect multimeter between J5, pin X (+)
and ground (- ); set for RX1 range.

20 Connect multimeter between J6, pin M and
ground; set for RX1 range.

21 Connect multimeter between J6, pin L and
ground.

22 Connect multimeter between J8, pin C and
R/C BRDG- terminal

23 Connect multimeter between RIC BRDG +
terminal and ground.

24

c. Camera Analyzer Troubleshooting Procedures.
Steps referenced in the Trouble symptom column table
3-3, refer to numbered steps in the bench test (b

Position of camera analyzer
awitches
SIM OPR switch: ON

DC EXPOSURE switch (LENS

CONE section): INCREASE

DC EXPOSURE switch:
DECREASE

EXPOSURE switch: OVER

EXPOSURE switch: UNDER

TEST switch: S/ICA

TEST switch: SICA

POWER switch (PANEL POWER

section)y OFF

gram (fig. FO-13).

above). Electronics parts and assrciated circuits re-
Table 3-3. Camera Analyzer DS Troubleshooting

Item Troubie eymptom
1 AC PWR indicator does not light(step 1).

2 AC PWR indicator lights with one lamp out
(step1).

3 DC PRW indicator does not light (step 1).

4 One or more indicators on front panel do not
light(step2).

Probable trouble

a. Defective lamps DS1 and/or
DS2.
b. Dirty lamp terminals.

c. Defective indicator lamp assem-
bly A6.
d. Defective resistor R1.

e. Defective POWER switchS7.
f. Defective fuse F1 or fusenolder

XF1

g Defective POWER connector J1.

a Defective lamps DS1 and/or

DS2.
b. Dirty lamp terminals.

c¢. Defective indicator lamp assem-
bly A6.

e. Defective lamps DS3 andor

D$4.
b. Dirty lamp terminals.

¢. Defective indicator lamp assem-
bly A6.

d. Defective POWER switchS7.

e. Defective fuse F2 or fuseholder
XF2.

1. Defective POWER connectorJ1.

n Defective lamp(s).
b. Dirty lamp terminals,

c¢. Defective indicator lamp assem-

bly.

d Defective LAMP TEST switch

S6.

TM 11-6760-239-34

Result/indication

Multimeter should indicate zero

regiatance,

Multimeter should indicate

approximately 16 ohms resist-
ance

Multix;leter should indicate

approximately 16 ohms

Multimeter should indicate zero

registance,

Multimeter should indicate zero

registance.

Multimeter should indicate zero

resistance.

Multimeter should indicate zero

resistance.

All indicators extinguish.

ferenced in the troubleshooting table are shown in the
schematic diagram (fig. FO-12) and the wiring dia-

Correctior

Replace defective lamp.

. Clean terminals with fine abre-

sive.
Replace(para 3-13a).

Refer to a higher category of
maintenance.

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

. Refer to a higher category of

maintenarice.
Replace defective lamp.

. Clean terminals with fine abra-

sive.

. Replace(para 3-13a).

Replace defective lamp.

. Clean terminals with fine abra-

sive.

" Replace(para3-13a).

Replace(para 3-13b).

. Replace(para 3-13h).

. Refer to a higher category of

maintenance.
Replace lamp(s).

. Clean terminals with fine abra-

sive.

. Replace(para 3-13a).

Replace(para 3-13b).

3-5
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Item

10

11

12

13

14

Table 3-3. Camera Analyzer DS Troubleshooting - Continued

Trouble symptom

a INTVL indicator does not light (siep3).
b. VOM DC indicator does not light (step 3).

¢. DC VOLTS indicator 3~s not light (step 3).

Multimeter does not indicate —25+5 volts dc
(step3).

Vtvm does not indicate —3.34 volts dc £50
millivolts(step 3).

CYCLE PULSE indicator does not light (step
4).

RECYCLE INITIATE indicator does not flash
(step4).

Digital timer does not indicate between 10
and 15 milliseconds(step 4).

DC VOLTS inaicator does not light (step5).

Vtvm does not indicate 50+ .05 vdc(step 6).

Vtvm does not track E V/H control (step 7).

Oscilloscope does not indicate proper wave-
form (step 8).

Probable trouble

e. Defective lamp circuit diodes on
assembly A16.
o Defective MASTER switch S1.

b. Defective MASTER switchS1.
¢. Defective MASTER switchS1.

a Defective transformer T1.

b. Defective capacitor on assembly
Al6.
¢. Defective resistor R2,

d Defective MASTER switchS1.

e. Defective VOM binding posts
J14 and J15.

a. Defective photocell simulator
circuit,

b. Defective transistor Q2.

c. Defective FOOT-LAMBERTS
control R4.

d. Photocell simulator circuit mis-
adjusted.

e. Defective MASTER switch S1.

f. Defective DC VOLTS binding
posts J18 and J19.
a Defective MASTER switch S1.

b. Defective CYCLE PULSE switch
S2.
¢ Defective diode CR7.

a Defective MODE switch S5.

b. Defective resistor R1 and/or
capacitor C1.

a Recycle initiate circuit out of ad-
justment.

b. Defective PULSE TIMER bind-
ing postaJ12 and J13.

¢ Defective BODY connectorJ3.

Defective MASTER switchS1

a Defective operational amplifier
power supply.

b. Defective operational amplifier.

¢. Defective transformer T1.

R

Defective 4+ 50-volt power sup-
ply and/or regulator circuit.

Defective E V/H control

Incorrect adjustment of + 50 volt
power supply.

Defective E V/H control

Loose knob on shaft of E VIH
control

a Defective MASTER switch S1.

)

o R

Correction

e. Replace agsembly Al6 (pars
3-13)).

a. Refer to a higher category of
maintenance.

b. Refer to a higher category of
maintenance.

¢. Refer to a higher category of
maintenance,

a Refer to a higher category of
maintenance.

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

|
|

c. Refer to a higher category of

maintenance.

d Refer to a higher category of
maintenaice.

e. Replace(para3-13g).

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

b. Refer to higher category of
maintenance.

¢. Replace(para3-13/).

d. Perform adjustment procedure
(para3-15b).

e. Refer to a higher category of
maintenance.

f. Replace(para3-13g).

a Refer to a higher category of
maintenance.
b Replace(para3-13b).

c. Refer to higher category of
maintenance.

a Refer to a higher category of
maintenance.

b. Refer ‘o higher category of
m:iatenance.

a Perform adjustment procedure
(para3-15d).

b. Replace(para3-13g).

¢. Refer to a higher category of
maintenance.

Refer to a higher category of main-

tenance.

a Refer to a higher category of
maintenance.

b. Refer to a higher category of
maintenance.

¢ Refer to a higher category of
maintenance.

d. Refer to a higher category of
maintenance.

e. Replace(para3-13f).

f. Perform adjustment procedure
{para3-15a).

a Replace(para3-13f).

b. Tighten setscrews in knob.

a Refer to a higher category of
maintenance.



15

16

17
18

19

21

24

Table 3-3. Camera Analyzer DS Troubleshooting - Continued

- ————

Motor - tachometer simulator circuit load
lamps do not light (step 8).

Vtvma indicates low or no voltage(step9).

Vtvm reads greater than 3.0 volts(step9).

Vtvm does not indicate 0 volts(step 10).

No voltage indicated on multimeter(step11).

No voltage indicated on multimeter(step 12).

Vtvm does not indicate any variation in voi.
age(step13).

Vtvm does not indicate any variation in volt-
age(step 14).

Digital timer does not indicate (step 15).

Digital timer indication is not withia 10 to 15
millisecond tirme interval (step 15).

Multimeter does not indicate zero resistance
(step 16).

b. Defective rehyK3

¢. Defective SCOPE binding posts
J20 and J21.

d. Defective MODULE TEST
switchS1.

e. Defective motor tachometer
simulator circuit,

f Defective MODULE connector
J11.

a. Defective lamp(s) DS 1 through
DS4

b. Dnrtylamp terminals.
¢. Defective lamp socket(s).

a Defective motor tachometer
simulator circuit.

b. Defective MODULE TEST
switchS1.

c. Defective OPERATE OFF
switchS15.

d. Defective PLUS OUTPUT
switchS14.

e. Defective MASTER switchS1.

/. Defective DC VOLTS binding
postaJ18 and J19.
Defective OPERATE OFF switch
S15.
Defective OPERATE GIF switch
S15.
a Defective LAMP TEST swiich
$6.
b. Defective DC EXPOSURE
switchS13.
c. Defective MODULE connector
Js.
a. Defective DC EXPOSURE
switchS13.
b. Defective MODULE connector
Js.
a. Defective FOOT-LAMBERTS
control R4.
b. Defective Assembly A15.

¢. Defective TEST switch S10.

d. Defective RANGE switchS11.
a. Defective assembly A15,

b. Defective RANGE switchS11.
a Defective MASTER switch S1.

b. Defective CYCLE PULSE switch
S2.
¢. Defective MODE switch S5.
d. Defective racycle initiate circuit.
Recycle initiate circuit out of ad-
justment,
a. Defective BODY OPR awitch S4,

b. Defective BODY connector J3.

T™ 11-6760-239-34

A Refer to a higher category of
maintenance.
¢ Replace (para 3-13g).

d Repllage assembly A16 (para
c. Refer to a higher category of

mainvenance.

[ Refer to a higher category of
maintenance.

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. Repl ace assembly A16 (para

c Replace (para 3-130).

d Replace (para 3-13¢).

e. Refer to a higher category of

maintenance.

f. Replace (para 3-13g).

Replace (para 3-13d).

Replace (para 3-13d).

a. Replace (para 3-130).

b. Replace (para 3-13b).

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

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 h|gher category of
maintenance.

d Replace (para 3-130).

a Refer to a higher category of
maintenance.

b. Replace (para 3-13D).

a Refer to a higher category of

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

c. Refer to a higher category of
maintenance.
d Refer to a higher category of
maintenance.
Perform adjustment procedure
ara 3-15d).
a Replace (para 3-13h).

b. Refer to a higher catgory of
3-7
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ftem

27

28

31

3-8. Camera Analyzer DS Voltage and

Table 33, Camera Analyzer DS Troubleshooting - Continued

Trouble system

Multimeter does oot indicate zerc resistance
(step17).

Multimeter does not indicate 16 ohms resist-
ance(step 18).

Multimeter does not indicate 16 ohms resist-
ance(step 19).

Multimeter does not indicate zero resistance
(step20).

Multimeter does not indicate zero resistance

{step21).

Muitimeter does not indicate zero resistance
(step22).

Multimeter does not indicate zero resistance
(step23).

(8

b.

a

Probable trouble

Defective SIM OPR switch S3.

Defective SYS SIMULATOR
connactor J2.

Defective LAMP TEST switch
S5

. Defective DC EXPOSURE

switch S13.

Defective LENS CONE connec-
tor J6.

Defective diode CR5.

. Defective DC EXPOSURE

switchS13.

. Defective LENS CONE conuec-

tor J6.
Defective Diede Csio.

Defective EXPOSURE switch
812,

. Defective LENS CONE connec-

tor J6.

Defective EXPOSURE switch
S12.

Defective LENS CONE connee-
tor J6.

Defective TEST switch S10.

. Defective MASTER switchS1.

Defective
post J17.

Defective MODULE connector
J8.

Defeciive RIC BRDG + binding
postJ16.

R/C BRDG-binding

. Defective MASTER switch 31.

Defective TEST switch S10.

Correcticn
mainterance.
a Replace(para3-13b).

b Refer to a higher category of
maintenance.
a Replace(para3-13b).

b. Replace(para3-13b).

¢ Refer to a higher category of
maintenance.

d Reier to a higher category of
maikterance.

a. Replace (para3-135).

b. Refer to a higher category of
maintenaice.

c. Refer to a higher category of
mainterance.

a. Replace(para3-13b).

b. Refer to a higher category of
maintenance.
a Replace(para3-13b).

b Refer to a higher category of
maintenance.

a. Refer 1o a higher category of
maintenance.

b. Refer to a higher category of
m intenance.

¢. Replace(para3-13g).

d Refer to a higher category of
maintenance.
a. Replace(para3-13g).

b. Refer to a higher category of
maintenance.

c. Refer to a higher category of
maintenance.

3-9. Camera Test Adapter DS Trouble-

Resistance Measurements
Specific point-to-point voltage and resistance measure-
ments are not taken at DS maintenance. The voltage
and resistance measurements at DS maintenance are
limited to those made in the bench test (para 3-7b
above).

shooting

a. Camera Test Adapter Bench Test.

(1) Set all controls and switches on the camera
test adapter to their off, neutral, or counterclockwise
positions.

(2) Connect power cable W9 to a 28-volt dc power
source and to connector J1 on the camera test adapter.

(3) Perform the procedures in the sequence given
in table 3-4.

Table 3-4. Camera Test Adapter Bench Test

Step Procedure

[

4 Jumper + 28-vde from P2-LorK toP1-V.

5 Jumper + 28-vdc from P2-LorK toP1-U.

Posgition of camera test adapter switches

POWER switch: ON
LAMP TEST switch: depressed
LAMP TEST switch: released

Result/indication

Power indicator should light.

All indice ters should light.

Al indicators should extinguish
except power indicator.

DATA indicator should light un-
til jumper is disconnected.

FLASH indicator should light un-
til jumper is disconnected.



Step

10

11
12

13

14

15
16

17

19

8

g B B 3 8 8 R 8
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Table 3-4. Camera Test Adapter Bench Test-Continued

Procedure
Jumper + 28-vdc from P2-LorK toP2-P.

Jumper + 28-vdc from P2-LorK toP2-Z.
Jumper + 28-vdc from P2-L or K to P2-¢.
Jumper + 28.vdc from P2-L orK to P2-b.

Jumper + 28-vdc from P2-L orK toP1-T.

Jumper + 28-vdc from P2-L orK toP1-L.

Jumper +28-vdc from P2-L or K to P2-J;
jumper ground from P2-A or R to P1-A;
and with vtvm set for ac range, connect
test leads to terminals 1 (brown lead) and 2
(rad lead) of transformer T1.

Same as step 12 except adjust vtvm to read
dc volts. Connect the negative test lead to
A3-pin 20 and the positive lead to A3-17.

Same as step 13 except jumper ground from
P2-A orR to P2-F.

Same as step 14.

Same as step 13 except jumper ground from
P2-AorR toPl-a.

Same as step 16.

Same as step 16.

Same as step 16 except jumper +28 vdc
from P2-L orK toJ2-B.

Disconnect jumper wires and vtvm test
leads.

Adjust the multimeter (o the resistance
range for making continuity checks. Use
the RX1 range.

Connect the multimeter test leads to P2-A
and P1-B.

Same as step23.

Connect the multimeter test leads to the
COMMON test pointand P1-C.

Connect the multimeter test ieads to the
COMMON test pointand P1-K.

Connect the multimeter test leads to the
COMMON test point and P1-F.

Sameasstep27.

Connect t: . ..'timeter leadr to the COM-
MON test pointand P1-P.
Sameas step29.

Connect the multimeter test leads to the
COMMON test point and P1-J.
Same asstep 31.

Connect the multimeter test leads
toP2-Nand P1-R.

Same as step 33.

To ensure continuity of the remain-
ing interconnecting wires, perform
the resistance measurements in table
4-25.

Position of camera test adapter swilches

EXPOSURE switch: 44MM CAL

Same as step 12

EXPOSURE switch: 3 IN. CAL.

EXPOSURE switch: 6 IN. CAL.
EXPOSURE switch: 12 IN. CAL.

EXPOSURE switch: CPR ALL
EXPOSURE switch: SEN
Sameasstep 18

POWER switch: OFF

Disconnect power cable W9 from
POWER connector J1 of the
camera test adapter.

MODE switch: AUTO

MODE switch: PULSE
MODE switch: IMC PULSE
MODE switch: NIGHT

EXPOSURE INCR-NORMAL
switch NORMAL
EXPOSURE INCR
switch: INCR
EXPOSURE OVER - NORMAL -
UNDER switch: NORMAL
EXPOSURE OVER - NORMAL -
UNDER switch: OVER
EXPOSURE OVER - NORMAL -
UNDER switch: NORMAL
EXPOSURE OVER - NORMAL -
UNDER switch: UNDER

NORMAL

CYCLE switch: depressed

™ 11-6760-239-34

Result/indication

CYCLE indicator should light un-
til jumper is disconnected.

SYNC indicator should lij;ht until
jumper is disconnected.

FILM FAIL indicator should light
until jumper is disconnected.

INTLK indicator should light un-
til jumper is disconnected.

OPR ON indicator should light
until jumper is disconnected.

NIGHT indicator should light un-
til jumper is disconnected.

Vtvm should indicate 115 vac.

Vtvm should indicate 134 + 6 mv.

Vtvm should indicate 134 + 6 mv.

Vtvm should indicate 134 £ 6 mv.

Vtvm should indicate2.5 vdc.
Vtvm should indicate O vdc.
Vtvm should indicate + 28 vde.

Power indicator should extin-
guish.

Multimeter should indicate infin-
ity.

Multimeter should indicate 0
ohms.

Multimeter should indicate 0
ohms.

Multimeter should indicate 0
ohms.

Multimeter should indicate infin-
ity.

Multimeter should indicate 0
ohms.

Multimeter should indicate infin-
ity.

Multimeter should indicate 0
ohms.

Multimeter should indicate infin-
ity.

Multimeter should indicate 0
ohms.

Multimeter should indicate infin-
ity.

Multimeter should indicate O
ohms.

3-9
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b. Camera est Adapter roubleshoouing 'ro-

JIETeNncea 1 j the "OWMNMESNVOWAE ! table -~ - shown in
sdures. ! teps r refe wed 1 in the Trouble symptom 2

the schematic diagram & * FO-15) and the wiring **

mn 1 inbled 3-5 refer to numbered steps in the bench

gram (fig. PO-16).

test (a above). Electronic parts and 38eq1ated ¢ cjrcyits
Table 3-5. smera £ Tegt Adwtero ! rouvesnovsug

Item Trouble symptom Probable trouble Correction
1 Power indicator does not light (step 1). a LampDS1 defective. a Replacelamp DS1.
b. Lamp socket defective. b. Replace defective indicator as-
sembly (para 3-19/).
¢. POWER switch S6 defective. ¢. Replace switch S6 (para3-19a).
d. 15 AMP DC fuse F2 defective. d. Replace fuse F2.
e. Wiring defective. e. Replace defective wiring (fig.
FO-16).
2 OPR ON indicator does not light (step 2) a Lamp DS1 defective. a Replacelamp DS1.
b. Lamp socket defective. b. Replace defective indicator as-
sembly A1l(para 3-19f).
¢. Wiring defective. ¢ Replace defective wiring (fig.
FO-16).
d. Mode and exposure board 2ssem- d Replace defective board assem-
bly A3 defective. bly A3 (para 3-19i).
3 FILM FAIL indicator does not lig... (step2). a. LampDS2 defective. a Replacelamp DS2.
b. Lamp socket defective. b. Replace defective indicator as-
sembly Al {para3-19f).
¢ Wiring defective. c Replace defective wiring (fig.
FO-16).
d Mode and exposure board assem- d Replace defective board assem-
bly A3 defective. bly A3 (para 3-19i).
4 INTLK indicator does not light (step2). a. Lamp DS3 defective. a Replacelamp DS3.
b. Lamp socket defective. b. Replace defective indicator as-
sembly Al (para3-19/).
¢. Wiring defective. c. Replace defective wiring (fig.
FO-16).
d Mode and exposure board assem- d Replace defective board as-
bly A3 defective. sembly A3 (para3-19i).
5 NIGHT indicator does not light (step2). a Lamp DS4 defective. a. ReplacelampDS4.
b. Lamp socket defective. b. Replace defective indicator as-
sembly Al (para 3-19i).
¢ Wiring defective. c. Replace defective wiring (fig.
FO-16).
d Mode and exposure board assem- d. Replace defective board assem-
bly A3 defective. bly A3 (para3-19i).
6 SYNC indicator does not light (step 2). a. Lamp DS1 defective. a ReplacelampDS1.
b. Lamp socket defe :tive. b. Replace defective indicator as-
sembly A2 (para 3-19f).
¢. Mode and exposure board assem- c. Replace defective wiring (fig.
bly A3 defective. FO-16).
d. Mode and exposure board as- d. Replace defective board assem-
sembly A3 defective. bly A3 (para3-19i).
7 FLASH indicator does not light (step2). a. LampDS2 defective. a Replacelamp DS2.
b. Lamp socket defective. b. Replace defective indicator as-
sembly A2 (para 3-19/).
¢. LAMP TEST switch S5 defec ¢ Replace switchS5.
tive.
4. Wiring defective. d. Replace defective wiring (fig.
FO-16).
8 DATA indicator does not light (step2). a. Lamp DS3 defective. a. Replacelamp DS3.
b. Lamp socke’ defective. b. Replace defective indicator as-
) sembly A2 (para3-19/).
¢. LAMP TEST switch S5 ¢ Replace switch 35 (para3-19a).
defective.
4. Wiring defective. d Replace defective wiring (fig.
FO-16).
9 CYCLE indicator does not light (step 2). a. Lamp DS4 defective. a Replacelamp DS4.
b. Lamp socket defective. b. Replace defective indicator as-

3-10
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b. Camera Te-t Adapter Troubleshooting Pro-
cedures. Steps refe :1ced in the Trouble symptom col-
umn in table 3-5 refer to numbered steps in the bench

gram (fig. FO-16).

test (a above). Electronic parts and associated circuits
Table 3-5. Camera Test Adapter DS Troubleshooting

Item Trouble symptom
1 Power indicator does not light (step 1).

2 OPR ON indicator does not light (step2)

3 FILM FAIL indicator does not lig... (step2).

4 INTLK indicator does not light (step2).
5 NIGHT indicator does not light (step2).
6 SYNC indicator does not light (step 2).

7 FLASH indicator does not light (step2).

8 DATA indicator does not light (step2).

9 CYCLE indicator does not light (step 2).

3-10

a
b.

3
d

Probable trouble

Lamp DS1 defective.
Lamp socket defective.

POWER switch S6 defective.
15 AMP DC fuse F2 defective.

e Wiring defective.

Lamp DS1 defective.
Lamp socket defective.

Wiring defective.
Mode and exposure board assem-

bly A3 defective.
Lamp DS2 defective.

. Lamp socket defective.

Wiring defective.

Mode and exposure board assem-
bly A3 defective.
Lamp DS3 defective.

. Lamp socket defective.

Wiring defective.

Mode and exposure board assem-
bly A3 defective.
Lamp DS4 defective.

. Lamp socket defective.

Wiring defective.

Mode and exposure board assem-
bly A3 defective.

Lamp DS1 defective.

Lamp socket defe :tive.

. Mode and exposure board assem-

bly A3 defective.

Mode and exposure board as
sembly A3 defective.

Lamp DS2 defective.

. Lamp socket defective.

. LAMP TEST switch S5 defec

tive.
Wiring defective.

Lamp DS3 defective.

. Lamp socke” defective.

. LAMP TEST switch 85

defective.
Wiring defective.

Lamp DS4 defective.

. Lamp socket defective.

Wiring defective.

referenced in the troubleshooting table are shown in
the schematic diagram (fig. FO-15) and the wiring dia-

Correction
Replace lamp DS1.

. Replace defective indicator as-

sembly (para 3-19f).
Replace switch S6 (para3-19a).
Replace fuse F2.
Replace defective wiring (fig.
FO-16).
Replacelamp DS1.

. Replace defective indicator as-

sembly A1 (para3-19/).

Replace defective wiring (fig.
FO-16).

Replace defective board assem-
bly A3 (para3-19i).

Replace lamp DS2.

. Replace defective indicator as-

sembly Al (para 3-19).

Replace defective wiring (fig.
FO-16).

Replace defective board assem-
bly A3 (para 3-19i).

Replace lamp DS3.

. Replace defective indicator as-

sembly Al (para3-19f).
Replace defective wiring (fig.
FO-16).
Replace defective board as-
sembly A3 (para 3-19i).
Replace lamp DS4.

. Replace defective indicator as-

sembly A1l (para 3-19i).

Replace defective wiring (fig.
FO-16).

Replace defective board assem-
bly A3 (para 3-19i).

Replace lamp DS1.

. Replace defective indicator as-

sembly A2 (para 3-19/).

Replace defective wiring (fig.
FO-16).

Replace defective board assem-
bly A3 (para3-19i).

Replace lamp DS2.

. Replace defective indicator as-

sembly A2 (para 3-19/).
Replace switch S5.

Replace defective wiring (fig.
FO-16).
Replace lamp DS3.

. Replace defoctive indicator as-

sembly A2 (para3-19/).
Replace switch 35 (para 3-19a).

Replace defective wiring (fig.
FO-16).
Replace lamp DS4.

. Replace defective indicator as-

sembly A2 (para3-19/).

. Replace defective wiring (fig.



Item

10

1

12

13

[
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15
16
17
18
19
20

21

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

Trouble symptom

OPR ON, FILM FAIL, INTLK, and NIGHT

indicatore do not light (step2).

qreatlorg 4o not gntisten

SYNC, FLASH, DATA, and CYCLE indi-

cators do not ligk.i {step 2).

N indicators light except the power indicator
(step2).
DATA indicator does not light (step4).

CYCLE indicator does not light (step 6).
SYNC indicator does not ligiit(step 7).
FILM FAIL indicator does not lighti (step 8).
INTLK indicator does not light (step$).
OPR ON indicator does not light (step 10).

NIGHT indicator does not light (step 11}.

Vtvm does not indicate 115 vac when ac input
to power transformer is checked (step 12).

Incorrect vtvm indication for EXPOSURE
switch setting (steps 13, 14, 15, 16).

No vtvm indication when EXPOSURE switch
issetat44mm CAL(step13).

No vtvm indication when EXPOSURE switch
issetat3 IN. CAL(step 14).

No vtvm indication when EXPOSURE switch
issetat6 IN. CAL(step 15).

Probable trouble

d Mode and exposure bo: rd assem-
bly A3 defective.
a. Multiple-sectiv.1 indicator.

b. Wiring defective.

a. Multiple-section indicator as-
sembiy.

b. Wiring defective.
Wiring defective.

a. LAMP TEST switch S5 defec-
tive.
b. Wiring defective.

c. Mode and exposure board as-
sembly A3 defective.
o LAMP TEST switch S5 defec-

tive.
b. Wiring defective.

¢. Mode and exposure board assem-
bly A3 defective.
Wiring defective.

Wiring defective.
Wiring defective
Wiring defective.
Wiring defective.
Wiring defective.

a. POWER switch S6 defective.

b. 1.5 AMPDC fuse F1 defective.

c. EXPOSURE switch S2A defec-
tive.

d. Wiring defective.

e. Mode and exposure board as
sembly A3 defective.

a. Variable control R11 or R12
misaligned.

b Mode and exposure board as
sembly A3 defective.

a. Mode and exposnre board assem-
bly A3 defective.

b. Mode and exposure board assem-
bly A3 defective.

¢ Wiring defective.

a2 Wiring defective.

b. Mode and exposure board assem-
bly A3 defective.

a Mode and exposure board assem-
bly A3 defective.

b. Mode and exposure board..wem-
bly A3 defective.

c. Wiring defective.

T™M 11-6760-239-34

Correction

FO-16).

d. Replace defective board assem-
bly A3 (para3-19i).

a Replace indicator assembly Al
(para3-19/).

b. Replace defective wiring (fig.
FO-16).

a Replace indicator assembly A2
{para 3-19/).

b Replace defective wiring (fig.
FO-16).

Replace defective wiring (fig.

FO-16).
a. Replace switch S5 (para 3-19b).

b. Replace dr‘ectiv. wiring (fig.
FO-16).

¢ Replace board assembly A3 (para
3-19i).

Ranlana - -h Q5
0o

NSPBTT 8 211

®

b. Replace defective wiring (fig.
FO-16).
¢. Replace defective board assem-
bly A3 (para 3-19i).
Replice defective wiring (fig.
FO-16).
Replace defective wiring (fig.
FO-16).
Replace defective wiring (fig.
F0-16).
Rejlace defective wiring (fig.
FO-16).
Replace defective wiring (fig.
FO-16).
Replace defective wiring (fig.
FO-16).
a. Replace switch S6 (para .i-19a).
b. Replace fuse F1.
c. Sameasitem 21b sbove.

d. Replece defective wiring (fig.
FO-16).

e. Replace defective board assem-
bly A3 (para 3-19i).

a. Refer to higher category of
maintenance.

b. Replace defective board assem-
bly A3 (para 3-19i).

a. Replace defective board assem-
bly A3 (para 3-19i).

b. Sameasitema above.

c. Replace defective wiring (fig.
FO-16).

a. Replace defective wiring (fig.
FO-16).

b. Replace defective board assem-
bly A3 (para 3-19i).

a. Replace defective board assem-
bly A3 (para 3-19:).

b. Sameasitema above.

¢ Replace defective wiring . .
FO-16).

3-11
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Item

27

31

3-10. Camera Adapter
and Resistance Measurements

Specific point to point voltage and resistance measure-

Disconnect the power source from the equip-

Table 35. Camera Test Adapter DS Troubleshooting-Continued

Trouble symptom

No vtvm indication when EXPOSURE switch
issetat 12 IN. CAL(step 16).

No vtvm indication when EXPOSURE switch
issetat OPR ALL (step 17).

No vtvm indication when EXPOSURE switch
iscet at SEN (step 19).

Vtvin does not indicate continuity when
MODE switch ig set at PULSE (step 24).

Vtvmn does not indicate continuity when
MODE switch is set at IMC PULSE (step
25).

Vtvim does not indicate conmtinuity when
MODE switch is set at NIGHT (step 26).

Vtvm does not indicate continuity when EX-
POSURE INCR-NORM switch is set at
NORM (step27).

Vtvm does not indicate continuity when EX-
POSURE INCR-NORM switch is set at
INCR (step28).

Vtvm does not indicate continuity when EX-
POSURE OVER-NORMAL-UNDER switch
is set at OVER (step 30).

Vtvm does not indicate continuity when EX-
POSURE OVER-NORMAL-UNDER switch
is at UNDER (step 32).

Vivm does not indicate continuity when
CYCLE switch is depressed (step 34).

DS Voltage

Probable trouble
a. EXPOSURE switch S2
defective.

b. Mode and exposure board assem-
bly A3 defective.
~ Wiring defective.

a. EXPOSURE switch 82 defec
tive.

b. Mode and exposure board
assembly A3 defective.

¢. Wiring defecuve.

e EXPOSURE switch S2 defec
tive.
b. Wiring defective.

a. MODE switch S1 defective.
b. Wiring defective.
a. MODE switch S1 defective.
b Wiring defective.
a. MODE switchS1 defective.
b. Wiring defective.

a. EXPOSURE INCR-NORM
switch S3 defective.
b. Wiring defective.

a. EXPOSURE' INCR-NORM
switch S3 defective.
b. Wiring defective.

a EXPOSURE OVER-NORMAL-
UNDER switch S4 defective.
b. Wiring defective.

a EXPOSURE OVER-NORMAL-
UNDER switch S4 defective.
b. Wiring defective.

a. CYCLE switch S7 defective.
b. Wiring defective.

Correction

Refer to a higher category of
maintenance.

Replace defective board assem-
bly A3 (para 3-19i).

Replace defective wiring (fig.
FO-16).

Refer to a higher category of
maintenance.

Replace defective board assem-
bly A3 (para 3-19i).

. Replace defective wiring (fig.

FO-16).

Refer to a higher category of
maintenance.

Replace defective wiring (fig.
FO-16).

Refer to a higher category of
maintenance.

Replace defective wiring (fig.
FO-16).

Refer to a higher category of
maintenance.

Replace defective wiring (fig.
FO-16).

Refer to a higher category of
maintenance.

. Replace defective wiring (fig.

FO-16).
Replace switch SE (para 3-19a).

. Replace defective wiring (fig.

FO-186).
Replace switch S3 (para 3-19a).

. Replace defective wiring (fiy.

FO-16).
Replace switch S4 (para 3-19a).

. Replace defective wiring (fig.

FO-16).
Replace switch S4 (para 3-19a).

b. Replace defective wiring (fig.

o R

FO-16).
Replace switch S7 (pare 3-19b).

. Replace defective wiring (fig.

FO-16).

ments are not taken at DS maintenance. The voltage

and resistance measurements at DS maintenance are

limited to those m.ade in the bench test (para 3-9a).

Section 1V. DS MAINTENANCE OF CAMERA ANALYZER

WARNING

ment when making repairs.

3-11.

3-12

Camera analyzer

ment Techniques
All parts and assemblies in the camera analyzer can

Parts Replace-

easily be reached without any special procedures. The

following precautions apply:

a. Before any part is removed, not the positior of

the part and its leads. Wire replacement parts in the
same posision to avoid undes rcd coupling and shorting

together of wires, If neccesra:y, mark or tag each wire

before disconnecting the wire.



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

3-12. Consideration Measure Disassembl-
ing Camera Analyzer.

Localizing trouble 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

3-13. Camera Analyzer DS Replacement
Procedure

a Replacement of Indicator Lamp Assemblies (fig.
3-3). To replace any front pane 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-
ca 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 dightly to remove tension on index key, and pull
complete bulb assembly to stops on indicator body.

cutouT

— LENS

cuTOoUT

Figure 3-3. Replacement of indicator lamp assembl
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(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 $4 (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 stepsin a(l), (2), and (3) above.

(2) Unsolder and carefully mark or tag al 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
stepsin (2) and (3) above.

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

¢. 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).

TAB 12

MOUNTING SUPPORT|

"~
TS~TEST PANEL

_ —1 INDICATOR
BODY

£L6760C 239-34-TM-10

Y.
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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) Replacethe 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 stepsin 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 stepsin (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:

(2) Perform steps in &(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 stepsin &(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 dia (22),
and remove dia 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 stepsina(l), (2), and (3) above.

(2) Remove nut (34 ref) from rear of binding post
(34).

3-14

(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 hinding termina (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 stepsin &), (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 &), (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 (42).

(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.



(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.

3-14. Repair of Camera Analyzer Cable
Assemblies and Accessories

a Disassembly and Reassembly of Cable As-

semblies. Disassembly and reassembly of the camera

analyzer cable assemblies are obvious from the parts

location drawings ifié. FO-185 and upon inspection of

the cable. Perform the disassembly and reassembly
procedures on the cable assemblies in accordance with

CHAIN

]
SLEEVING

CONNECTOR

CONNKECTOR

T™ 11-6760-239-34

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 drawi ngand 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 and upon inspection
of the adapter. Perform the disassembly and reas
sembly procedures on the module test adapter in ac-

RESISTOR
RIT o
c
o
H
A
8
£
RESISTOR F
R2 L_

DIODE
CRi

RESISTOR
R3

(mnnni< COUITEMPFRCEZOTNBOLOD> 2

ELE750-239-34-THM-35

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

3-15. Camera Analyzer Adjustment
(fig. 3 -6)

The camera analyzer has four internal adjustments as
shown in Th@e adjustments are performed
without the use of specia 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 smulated 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

Key tofig. 3-5:
1 Connector J1
2 Conneciar J2
3 Connector J3
4 Circuit board guide (6)
5 Screw, machine(4)

6 Washer, flat(10)

7 Lockwasher (10)

8 Screw, machine(4)

9 Buml;\)er. rubber (4)
er,

10 Washer, flat(8)
i1 Screw, machine (4)

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

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

ELE6760-239-34-TM-33

12 Nut, self-locking hexagon(4) 18 Connector P1
13 Screw machine(7) 19

14 Lockwasher(19)
15 Terminal, stud (7)
16 Plug, tip, black (6)
17 Clip, red

Grommet, rubber(7)
20 Grommet, rubber
21 Cover, test adapter
22 Box, test adapter

Figure 3-5. Module test adapter, parts location.
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(10) Set E V/H control to 50.

(11) Observe 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 ssmulated 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 pand 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)

T™M 11-6760-239-34

A16R20 XA168

A16R23 XA16A
EL6760-239.34-TM- 1

Figure 3-6. Camera andyzer, 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.

3-16. Cleaning Camera Analyzer Me-

chanical Parts and Electrical Con-
tacts

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 alow lint
or foreign matter to remain between surfaces of any

parts.

Section V. DS MAINTENANCE OF CAMERA TEST ADAPTER

WARNING

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

3-17. Camera Test Adapter

Replacement Techniques

All parts in the camera test adapter can be reached
easily and replaced without special procedures. The
following precautions apply:

Parts

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.

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.

317
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3-18. Considerations Before Disas-
sembling Camera Test Adapter

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

3-19. Camera Test Adapter DS Replace-

ment Procedures
ﬁ|g. 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 dotted-
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 subgtitute. 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 stepsin 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 stepsin 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 Termina As-
semblies.

(1) Perform stepsin a( 1) and (2) above.

(2) Remove the hex nut, flat washer, and insulat-
ing washer (ref. 15) which secure the binding post ter-
mina assembly (15) in place, then dide the terminal
assembly through the front cover. This hardware is 1o

3-18

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

(3) Replace the assembly or its subgtitute 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 specia 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 dightly to remove tension on index key, then pull
complete bulb assembly from indicator body as far as
the mechanical stop will alow.

(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 stepsin a(1) and (2) above.

g. Replacement of Pendant Connector Cables.

(1) Perform stepsin & 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 &(l) and (2) above.

h. Remova of Connectors.
(1) Perform stepsin a( 1) and (2) above.



(2) Release connector (42 or 45) by removing four
screws (43) and hex nuts (44).

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

NOTE

Remember to reconnect termina lug (46)

when replacing the connector.

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

i. Remova of Printed Circuit Board

(1) Perform stepsin &(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
(32) 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.

Section VI.

3-21. Direct Support Test Information

a. Direct support test procedures are prepared for
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. Test Equipment and Tools Required
for Direct Support Tests

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

¢ Procedure.
Controlsettings
Step Test Equipment
No. equipment under tesi Test procedures
1 N/A N/A

T™M 11-6760-239-34

(6) Reassemble the camera test adapter by
reversing step (2) of this subparagraph as well as a(1)
and (2) above.

3-20. Cleaning Camera Test Adapter Me-
chanical Parts and Electrical Con-
tacts

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 mechanica
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 alow
lint or foreign matter to remain between sur-
faces of any parts.

DS TESTING PROCEDURES

3-23. Special Requirements

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

3-24. Camera Analyzer DS Physical Tests

and Inspection
a Tools, Test Equipment, and Materials. The test
equipment and materials required for the camera an-
alyzer physica tests and inspection are listed in table

3-6.
Table 3-6. Tools, Test Equipment, and Materials Required for
Camera Anayzer DS Physical Tests and Inspection
Nationd stock number

Item
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
Camd’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
and When performing the
physical tests and inspection

Performance standard

On the camera analyzer front panel. make the

following checks and inspections:

a. Inspect all controls and switches for loose or

a. Screws, nuts, and bolts must be tight and

3-19
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REF
Islgure )3r7. Camera test adapter, exploded view.




Key to fig.3-7.

1 Rearcover

2 Frontcover

3 Screw(4)

4 Washer{4)

5 Identification plate

§ Foot(d) )

7 Switch, le, EXPOSURE INCR-NOBM S3 (mounting hard-
warei ed with switch))

8 Terminal(2) ] .

9 Switeh, le, EXPOSURE OVER *.ORMAI-UNDER S4
(Mounting ware inchided with switch.)

10 Switga.h toggle, POWER S6 (Mounting hardware included with

switch) .

11 Switch, pushbuttom CYCLE S7 (Mounting hardware included
with switch.)

12 Knob(2) .

13 Switch, rotary, EXPOSURE S2 (Mounting hardware included
withswitch.)

14 Switch, rotary, MODE S1

16 Terminal(3)

16 Post, binding(2); EXPOSURE J3 and TACH J4

17 Paost, binding COMMON J5

18 Fuse holder(4); 1.5 AMF DCSPARE, 15 AMP DC, and SPARE

19 Fuse(2)(1.5 AMP)

20 Fuse(2)(15 AMP)

21 [ndicator assembly; OPR ON, FILM FAIL, INTLK, and NIGHT
lights (Mounting bardware included with indicator assembly.)

22 Indicator assembly; SYNC, FLASH, DATA, and CYCLE lights
(Mounting hardware included with indicator assembly.)

23 Pendant connector P3

24 Sleeving(5/8in. I.D.x2in. Ig)

¢. Procedure—Continued
Controlsetungs

Step Test Equipment

T™ 11-6760-239-34

25 Sleeving(12in. I.D.x2 in. Ig)

26 Sleeving(3/8 in. L.D. x2 in. Ig)

27 Sleeving{14 in. 1.D. x2in. Ig)

28 Grommet

29 Support

30 Screw(4)

31 Washer(6)

32 Screw(3)

33 Washer(3)

34 Clamp(3)

35 Tiewrap(3)

36 Support

37 Pendant connector P1

38 Sleeving(1/4 in. 1LD. x 30 in. lg)

39 Pendant connector P2

40 Sleeving(5/16 in. I.D. x 30 in. Ig)
41 Grommet(2)

42 ConnectorJ1

43 Screw(8)

44 Nut(®)

45 Connector J2

46 Terminal(2)

47 Switch, toggle, LAMP TEST

48 Shield, knurled

49 Screw(6)

50 Washer(4)

51 Bracket and nut assembly, left side
52 Bracket and nut assembly, right side
53 Mode and exposure board and switch assembly
54 Light assembly, indicator, power

No. equipment under test Test procedures Performance standard
missing screws, bolts. and nuts. none missing.
b. Inspect indicator assemblies for damege. b. No evidence of damage.
¢. Check operating fuses for proper rating. See  c¢. Operating fuses must be damaged and must
that SPARE fuseholders contain fuses be of proper raing. Each SPARE fuse-
with proper rating. holder must contain a fuse of proper rat-
ing.
d. Inspect wiring for cuts, bresks, and dam- d. Wiring must be free of cuts. breaks, and
aged insulation. damaged 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-
0US gases.
f. Inspect interior of chassis for signs of dirt ~ f. Interior of chassismust be clean with no
or fungus. Remove dirt with lint-free signsof dirt or fungus.
cloth dampened with trichloroethane or
fungus remova solution.
0. Inspect condition of finish and panel letter- 0. External surfaces must be in good condition
ing. and pand lettering must be legible.
NOTE
Touch up painting is recommended in lieu of
refinishing whenever practicable Screwheads,
biding posts, receptacies. and plated fastener
parts will not be painted or polished with abra-
Sives.
2 N/A N/A inspect cable assemblies for cuts. breaks. dam- Cable assemblies must be free of cuts, breaks.
aged insulation, or broken connectors. damaged insulation, or broken connectors.
3 N/A N/A Inspect camera analyzer accessories for miss- Accessories must be free of damage and no
ing hardware. damage and completeness parts missing and complete.
(TM 11-6760-239-12).
4 N/A N/A Inspect combination case for damage. See that Combination case mugt be free from damage

there are no missing screws and hardware
from mounts.

and no parts missing

3-21
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3-25. Camera Analyzer DS Electrical Test

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.
h. 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.

¢. Procedure.

Contral settings
Step Test Equipment
N equipment under test

1 N/A NIA

Test procedures
On the camera test adapter front panel make

3-26. Camera Test Adapter DS Physical

Tests and Inspection
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 Nationdl 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
Trichlorogthane 6810-00-664-0273
Camd'’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.

Performance standard

the following checks and inspections:

a Inspectall controls and switches for loose or
missing serews, bolts, and nuts.

b. Inspect indicator assemblies for damage.

¢. Check operating fuses for proper rating. See
that SPARE {fuseholders contain fuscs

with proper rating.

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

aged insulation.

WARNING

a. Screws, nuts, and bolts must be tight and
none miss nfg.

b. No evidence of damage.

¢. Operating fuses must not be damaged and
he of proper rating. Each SPARE fuse
holder must contain a fuse of proper rat-

ing.
d. Wiri%g must be free of cuts. breaks, and
damaged insulation

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, dan-

gerous gases.

f. Inspect interior of chassis for signs of dirt
or fungus. Remove dirt with lint-free

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

cloth dampened with trichloroethane or

fungus removal solution.
0. Ingpect condition of finish and panel letter-

ing.
NOTE

0. External surfaces must be in good condition
and pandl lettering must be legible.

Touchup painting is recommended in lieu of
refinishing whenever practicable. Screwheads.
binding posts, receptacles, and plated fastener
parts will not be painted or polisned with abra-

SVes.
2 N/A N/A

nectors.

3-27. Camera Test Adapter DS Electrical
Test

a Tools, Test Equipment, and Materials.

3-22

Inspect the pendant cable assemblies for cuts,
bresks, damaged insulation, or broken con-

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

(1) Multimeter TS-352B/U.
(2) Voltmeter, Electronic ME-202A/U.
(3) Tool Kit, Photographic Repair TK-77/GF.
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(4) Tool Kit, Photographic Repair TK-109/GF. J1 or the camera test adapter.

b. Test Conditions and Connections. Connect power c. Procedure. Perform the bench test as described in
cable W9 to a 28-volt de power source and to connector paragraph 3-9a.

3-23/ 3-24 (Blank)
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GENERAL SUPPORT MA
Section

4-1. Scope of General Support Mainte-
nanc.e

This chapter contains the following general support
maintenance functions for the camera anayzer and
camera test adapter: bench testing, troubleshooting,
voltage and resistance measurements, disassembly, re-
assembly, and genera 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. Organization of General
(GS) Maintenance

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 anayzer 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).
(o) Voltage and resistance measurements (para
4-9c).

Support

Section 1.

4-3. Tools and Test Equipment Required

for General Support Maintenance
Refer to the maintenance allocation chart (TM
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. Materials Required for General

Support Maintenance

The materials required for general support main-
tenance are listed in table 4-1.

T™M 11-6760-239-34

PTER 4

INTENANCE INSTRUCTIONS

I. GENERAL

(3) Internal test 2 circuit.
(8 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.
(8 Bench test (para 4-12b).
(b) Troubleshooting procedures (para 4-12c).
(c) Voltage and resistance measurements
(4-12d).
(6) Camera body section.
(8 Bench test (para 4-13b).
(b) Troubleshooting procedures (para 4-13c).
(c) Voltage and resistance measurements (pare
4-13d.

b. Camera Andyzer GS Replacement Procedures.
The camera analyzer replacement procedures are con-
tained in paragraph 4-18.

¢. 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.

TOOLS AND EQUIPMENT (GS)

Table 41 Materials Required for General Su?\i)ort Maintenance
Item tional stock number
Trichloroethane Asreqmred 6810-00-664-0273

Solder As required  3439-00-194 -9727

Lint-free cloth As required 8305-00-170-5062
Xylol (Feder Spec. TT-X- Asrequired 6610-00-584-4070
916

Butyl alcohol As required 6810-00-281-2685
Araldite 571CX As required
Diacetone acohol (Federd 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

ltem Quanuty National stock numbery Item Quantty National stock number
alcohol 65% and Freon Acetone (Federal Spec. Asrequired
35% 0-A-51) Variable voltage
Sandpaper Asrequired 5350-00-235-0124 test fixture fabrication:
Liguid staking compound Asrequired (Used for control-power
GE1201F supply ben-h test (para
Glyptai thinner 1500 Asrequired 4-1))
Wiring No. 16 AWG Asrequired 6145-00-846-9818 Fuse FHN 26W 1 5920-00-952 -8029
No. 18 AWG Asrequired 6145-00-805-1720 Connector, Type 3017,
No.22 AWG Asrequired 6145-00-954-5121 Federal supply code 83330 3
Sealing compound, Loctite Asrequired 8030-00-680-0889 Resistor RVENAYSD102A 1 5905-00-577-1761
Grade A (red) Resistor RNR63C6R80F 1
Lacquer, acrylic, resin type, Asrequired 8010-00-835-1424 Switch MS-24655-221 1 5930-00-892-9550
(purple) Repair Kit, Printed Wiring
Epoxy adhesive, MIL-A- Asrequired Board MK-772/U 1 5999-00-757-7042
1402
Section IIl. GS TROUBLESHOOTING
WARNING

Be careful when troubleshooting the equip-
ment. Dangerous voltages exist in the equip
ment.

4-5. GS Troubleshooting Information

GS troubleshooting procedures include all
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 brovides the color code markings for military
standard resistors, inductors, and capacitors.

4-6. signal Substitution

Signal substitution procedures quickly ensble the
general support repairman to localize a fault. A vari-
able voltage test fixture [(fig. 4-1) |is used for the
control-power supply, lens c.ne section, and camera
body section bench tests. Instructions for fabrication
of the variable voltage test fixture are given in

4-2

paragraph 4-11a. An oscilloscope, RC bridge, or volt-
meter may also be used in performing signal sub
gtitution 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. lsolating Trouble Within a Stage

a. When trouble has been locdized 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
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.



NOTE

Voltages measured at the emitter and base
terminala of replaced transistors may vary as
much as 15 to 20 percent from the voltage ON
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.

Step Procedure

NOTE OFF.
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.

1 Set POWER switch (PAN-
EL POWER section) to

2 Hold LAMP TEST switch
(MASTER section) at ON
until all front panel indi-
cators are carefully ob
served; then release to

TM 11-6760-239-34

Table 4-2. Lamp Test Circuit Bench Test

Result/indication

a. AC PWR and DC PWR
indicators light.

b AC and DC fuse indica-
tors do not light.

All remaining front panel
indicators light while
switch is in ON position.

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

4-8. Lamp Test Circuit Troubleshooting h
a. Bench Test.
(1) Set al 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.
Table 4-3. Lamp Test Circuit Troubleshooting
Item Trouble sysmptom Probable trouble
1 AC PWR indicator does not light; AC indi- a Defective fuse F1.
cator fuse lights(step 1). b. Defective indicator assembly

A6.
¢. Defective POWER connectorJ1.

a. Defective fuse F2.

b. Defective indicator assembly
A6.

¢. Defective POWER connector J1.

2 DC PWR indicator does not light; DC indi-
cator fuse lights(step 1).

3 INCR LIM indicator DSI does not light (step Defective diode CR56
2)A . .
4 DECR indicator DS4 does not light(step2). Defective diode CR61

5 INCR indicator DS3 does not light (step 2). Defective diode(s) CR57, CR58,
CR59, o CR60.
6 DECR LIM indicator DSZ does not light (step Defective indicator assembly A10
2). or LAMP TEST switch S6.
7 UNDER indica.ors DS3 and DS4 do not light Defective diode CR53.
(step2).
8 OVER indicators DS1 and DS2 do not light Defeotive diode CR52.
(step2).
9 44MM indicator DS1 does not light (step 2). Defective diode CR3.
10 3IN. indicator ™S2 does not light (step 2). Defective diode CR44.
11 6 IN. indicator DS3 does not light (step 2). Defective diode CR47.
12 12 IN. indicator DS4 does r ot light (step2). Defective diode CR46.
13 RIGHT A indicator DS2 does not light (step Defective diode CR42.
2).
14 LEFT A indicator DS1 does not light (step 2). Defective diode CR35.
15 RIGHT B indicator DS4 does not light (step Defective diode CR41.
16 LEFT B indicator DS3 does not light (step 2). Defective diode CR40.

ooting table are shown in the schematic diagram
(fig. FO-12) and wiring diagram [(fig_EO-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.

Currection

a. ReplacefuseF1.
b. Replace(para3-13a).

c¢. Check continuity through pin A
of connector J1. Replace con-
nector if defective (para
4-18a).

a. Replace fuse F2.

b. Replace(para3-13a).

c. Check continuity through pin J
of connector J1. Replace con-
nector if defective (para
4-18a).

Replace diode CR56 (para4 -19).

Replace Diode CRS1 (para4-19).
Replace defective diode(para 4-19).

Replace indicator assembly (para
3-13a) or switch (para 3-13b).
Replace diode CR53 (pera4-19).

Replace diode CR52 (para4-19).

Replace diode CR3 (para4 -21).

Replace diode CR44 (para4-19).
Replace diode CR47 (para4-19).
Replace diode CR46 (para4 -19).
Replace diode CR42 (para4-19).

Replace diode CH39 (para 4 -19).
Replace dinde CR41 (para+ -19).

Replace diode CR40 (para4-19).
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tem

18

19

20

21
22

23
24

25

27

8

31
32

33

35

37

39

40

41

42
43
4

45
46

47

Table4-3. Lamp Tent Circuit Troubleshooting - Continued

Trouble symptom

INTERVAL PULSE indicators DS1 and DS2
does not light (step 2).

MODULE INTVL indicator DS3 does not light
(step2).

MODULE FILM DRIVE indicator DS4 does
not light(step 2).

MOUNT AC indicator DS1 does not light (step
2).

AC @A indicator DS2 dces not light (step 2).

CAMR 28V indicator DS3 does not light {step
2).

AC 0B indicator DS4 does not light (step 2).

INTVL PULSE indicator DS1 does not light
(step2).

VERT POS indicator DS3 does not light (step
2).

RELAY OPR indicator DS4 does not light
(step4).

MAN PIC indicator DS2 does not light (step
2).

SYS RDY indicator DS1 does not light (step
2).

NIGHT EXP indicator DS3 does not light
(step2).

FLASH AC indicator D32 does not light (step
2).

FLASH DC indicator DS4 does not light (step
2).

NIGHT indicator DS4 does not light(step 2).

AUTO TRIP indicator DS2 does not light(step
2).

FILM FAIL indicator DS1 does not light (step
2).

NIGHT INTLK indicator DS3 does not light
(step2).

EXP RESET indicator DS1 does not light
(step2).

BODY RDY indicator DS3 does not light (step
2).

BODY OPR indicator DS4 does not light (step
2).

SIM OPR indicator DS2 does not light (step
2).

CYCLE PULSE indicator DS1 and DS2 do not
light (step 2).

RECYCLEI 41« {ATE indicators DS3 and DS4
do not light(step 2).

SCOPE indicator DS1 does not light (step 2).

VOM DC indicator DS2 does not light (ste,»2).

WIDTH INDICATOR DS3 does not lig...(step
2).

INTVL indicator DS4 does not light (step 2).

R/IC BRIDGE indicators DS1 and DS2 do not
light(step 2).

DC VOLTS indicators DS3 and DS4 do not
light (step 2).

Pro’able trouble

Defective diode CR105.
Defective diode CR114.
Defective diode CR113.
Defective diode CR118.

Defective diode CR119.
Defective diode CR121.

Defective diode CR120.
Defective diode CR108.

Vefective diode CR100.

Defective diode CR101.

Defective diode CR99.

Defective dicde CR95 or CR94.

Defective diode CR97.
Defective diode CR96.

Defective diode CR98.

Defective diode CR22 or resistor

Rs.
Defective diode CR20.
Defective diode CR18.
Defective diode CR21.
Defective diode CR13.
Defective diode CR16.
Defective diode CR17.
Defective diode CR15.
Defective diode CR8.
Defective diode CR10.
Defective diode CR3.
Defective dicde CR4.
Defective diode CR6.

Defective diode CR5.
Defective diode CR2.

Defective diode CR1.

Correction

Replace diode CR105 (para4-19).
Replace diode CR114 (para 4-19).
Replace diode CR113 (para4-19).
Replace diode CR118 {para 4-19).

Replace diode CR119 (para 4-19).
Replace diode CR121 (para 4 -19).

Replace diode CR120 (para4-19).
Replace diode CR108 (para4319).

Replace diode CR100 (para 4-19).
Replace diode CR101 (para 4-19).
Replace diode CR99 (para 4-19).
Replace diode CR95 or CR94 (para
R;;:g:'diode CR97 (para4-19).
Replace diode CR96 (para 4-19).
Replace diode CR98 (para 4-19).
Replace diode CR22 or resistor R6
(para4-19).
Replace diode CR20 (para 4-19).
Replace diode CR18 (para4-19).
Replace diode CR21 (para4-19).
Replace diode CR13 (para4-19).
Replace diode CR16 (para4-19).
Replace diode CR17 (para4-19).
Replace diode CR15 (para4-19).
Replace diode CR8 (para 4-19).
Replace diode CR10 (para4-19).
Replace diode CR3 (para4-19).
Replace diode CR4 (para4-19).
Replace diode CR6 (para 4 -19).

Replace diode CR5 (para 4-19).
Replace diode CR2 (para4-19).

Replace diode CR1 (para4 .219).



4-9. Internal Test Circuit Trouble-

shooting

Internal test 1 circuit troubleshooting consists of a
bench test (a below), troubleshooting table (b below),
and voltage and resistance measurements (c below).
The bench test is performed using the test setup of

Table 4-4. Internd Test,

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.

Circuit Bench Test

Step Procedure Result
| 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.
L b. DC VOLTS indicator lights.
C. Multimeter indicates - 25 + 5 valts dc
d. Vtvm indicates - 3.34 volts + 50 millivolts dc.
3 Set CYCLE PULSE switch (CAMERA BODY section) momen- a CYCLE PULSE indicator flashes.

taily to MANUAL, then release.

b. Internal Test 1 Circuit Troubleshooting Pro-
cedures. Step referenced in the Trouble symptom
column in table 4-5, refer to the numbered steps in the

b. RECYCLE INITIATE indicator flashes
¢. Digitad timer indicates between 10 and 15 milliseconds.

bench 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 4-5. Interna Test | Circuit Troubleshooting

Item Trouble symptom ) Probable_troubl
1 COUNTER INTVL indicator does not light Defective MASTER switch
sep 1).
2 VOM DC indicator does not light (step 2). Defective MASTER switch

3 DC VOLTS indicator does not light (sep 2). Defective MASTER  switch

4 No voltege or low voltage indication on multi- a. Defective component in -28
meter (step 2). volts dc power supply.
b. Defective MASTER switch
5 No voltage or out of tolerance indication on a Defective component in photo
vivm (dep 2). cell output Simulator circuit.
b. Photocell output simulator cir-
cuit out of adjustment.
c. Defective MASTER switch
d. Defective resistor RI3.
6 CYCLE PULSE indicator does not flash (step a Defective MASTER switch
3.
b. Defective diode CRY. _
7 RECYCLE INITIATE indicator does not flash a Defective unijunction transistor
(step 3). QL or associated circuit com-
ponent.
b. Defective relay K1 or K2
c Defective diode CR9 or CR12.
8 Digitd timer indication outside of tolerance & Defective timing circuit com-
specified (step 3). ponent (transistor QI, resis-

tors R2 through R4, capacitor
b. In(c:ég'rect adjustment.
c. Defective resistor R12.
d. Defective diode CRO.

Correction
Check continuity through MASTER
switch reglace if defective
(para 4-18h).

Same as step 1 above.

Same as step 1 ahove,

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 418?}).

a Check voltage and resistance to
isolate and replace defective
component (para 4-9¢).

b. Check adjustment and correct as
required (para 3-15h).

¢. Check continuity through
MASTER switch replace if
defective (para 4-180).

d. Ripzliace resistor R13 (para

a Check continuity through MAS-
TER switch. replace if defec-
tive (para 4-180).

b. Replace diode CRY. )

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).

4-5
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¢. Internal Test 1 Circuit Voliage and Resistance
Measurcments. Use the schematic diagram
win.g disgram|(fig. FO-13), and pnrmon
diagrams (fig. 4-2]through 4-4, FO-17,land as
an aid when r.aking voltage and resistance measure-
ments.

(1) Voltage megsurements. Measure voltages be-
tween the designated pawnts and chassis ground in ta
ble 4-6. Be sure to observe polarity. Adjust the vtvm
for proper range as required when making the voltage
measurements.

Table 4-6. Internal Test 1 Circuit Voltage Measurement

(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. Internal Test 1 Circuit Resistance Measurements

Pin/point Resistance (ohms)
XA16B. pin 12 to ground 2610
XA16B, pin 13 to ground Zero
XA16B, pin V to ground 2610
XA16B, pin 3 to Ji4 390
J19 to ground 2610
J3, pinN to J3, pinJ Zero
4-10. Internal Test 2 Circuit

Troubleshooting

a. Bench Test. Perform the internal test 2 circuit
bench test given in table4-8.
NOTE
The bench test is performed with the vtvm
connected to DC volts input and GRD termi-
nals.
Table 4-8. Interna Test 2 Circuit Bench Test

Step Procedure Resultindication

1 Set POWER switch(PAN- DC VOLTS indicator lights.
EL POWER section) to

ON.

2 Set MASTER switch Vtvm indication tracks
(MASTER section) to setting of E V/H control.
INTERNAL TEST2.

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
bench 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

Pwn/Pont Voltage to grouad Conditions

XA16B, pin12 Zero

A2, pinG +28 vdc

XA16B, pin 13 Zero

XA16B, pinV Zero

Junction of CR34 ~28 vde

CR35

Emitter of Q2 ~3.34 vdc

Junction of R22 and -~5.1 vde

R23

J3,pinN +28 vdc Set MASTER switch
to CAERA BODY;
MODE switch to
AUTO, PULSE or
PULSE IMC; and
CYCLE PULSE
switch to MANUAL

J3,PinJ +28vdc  Set MASTER switch
to CAMERA BODY;
MODE switch to
AUTO, PULSE or
PULSE IMC; and
CYCLE PULSE
switch to MANUAL.

J3,pinW +28 vde Set MASTER switch
to CAMERA BODY.

Item Trouble symptom

1 DC VOLTS indicator does not light (step 2).

Probable trouble
Defective MASTER  switch

Correction

Check continuity through MA!%
TER switch; replace if defective

(para4-18b).
2 Vtv does not track E V/H control setting a. Defective MASTER switch a Sameasstep 1 above.
(step2). b. Defective operational am- b. Check and replace if defec-
plifier A2. tive(para4-19).
¢. Defective component in c¢. Check and replace defec-
operational amplifier power tive compsnent(para4-17).
supply (part of A16).
d. Defective component in d. Check and replace defec-
+ 50 vdc regulator circuit. tive component (para 4 -19).
e. +50 volts regulator circuit e. Perform adjusiment pro-
out of adjustment. cedure (para 3-15g).
f. Defective resistor R13. f. Replace resistor R13 (para

c. Internal Test 2 Circuit Voltage and Resistance
Measurements. Use the schematic disgram (fig.
FO-12), wiring diagram [(fig_ FO-13)] and parts
location diagrams throughld-4 FO-17| and

) as an aid when making voltage and resistance
measurements.

4-6

4-19).

(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



Table 4-10. Internal Test 2 Circuit Voltage Measurements

Pin/point Voltage Conditions

XA16B. pin V zero

J9, pin DD -25vdc E V/H control set to 25
A2, pin 2 -25vdc EV/H control set to 25

Between TP2(-) and + 13vdc

TP1(+)

Between TP3(-) and - 13 vdc

TP2(+)
TP5 +50 vdc
TP4 +8.2 vdc
(SEE NOTE)

+28vDC
C TEST
VOLTAGE

VARIABLE
ouTPUT

B e VOL TAGE

I
2

VTIVM

NOTE: PARTS REQUIRED

REF .

DES MIL PN NSN

1 FHN 26W $920-00-952-9029
a, ¥2, TYpE 3017°

J3

RY RVENAYSDIOZ A 5905-00-577-1761
R2 RANRE3CERBOF

st MS-24655-22! 5930-00-892-9550
218 AWG | WIRING 6145-00-805-1720

% FED SUP. CODE 83330
EL6760-239-34-TM-12

Figure 4-1. Variable voltage test fixture, fabrication details.

T™ 11-6760-239-34

(2) Resistance measurements. Measurements re-
sistance between points given in table 4-11. Make
measurements with power cable W9 discomected
from POWER connector J1.

Table 4-11. Internal Test 2 Circuit Resistance Measurements

point Resgtance (ohms)
XA26B, pinV to Zero
ground
J18 to J9, 1K
pin DD

4-11. Control-Power Supply Section

Troubleshooting

a. Preliminary Procedures.
(1) Fabricate the variable voltage test fixture in
accordance with
(2) Connect one end of a 2-foot long wire (black) to
the chassis of the test panel. Install a small aligator
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 giventable 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.

NOTE

All switches remain in positions given unless
instructed. otherwise. When making contin-
uity or resistance measurements, aways 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.

Table 4-12. Control-Power Supply Section Bench Test

Step Procedure
1 Set MODULE TEST switch (CONTROL-POWER SUPPLY
section) to INTVL R9 BAL.
2 Apply +28 vdc output of variable voltage test fixture to Ju1,
pin k momentarily.
3 Measure continuity between DC VOLTS GRD counnector and
ground, using multimeter.

4 Connect test drive generator (fig. 3-1) to MODULES
connector J11, and set power switch on test drive generator
toon

5 Measure voltage onJ11, piny, using vtvm.

6 Momentarily depress OPERATE OFF switch.

Disconnect test drive generator from J11, and measure

resistance between J11, pin w and DC VOLTS INPUT
connector, using multimeter.

Kesuitindication

MAN PIC indicator lights.
INTVL and DC VOLTS indicators light.
Muitimeter indicates zero resistance.

Lamps DS1 thru DS4 on chassis and components assembiy
light.

Vtvm indicates approximately — 50 voltsdc.
Y tvi onJ11, pin y indicates zero vele.
Multimeter indicates 1K oh:n resistance.
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Sep
g+

9

10
11*
12

13*
14*
15%
16

17

18
19¢
20

21

22
23
24
25
26*
21
28
29
30*
31
32
ki

34
35

36*
37

Table 4-12. Control Power Supply Section Bench Test - Continued

Procedure

Resultfindication

Measure continuity between J11, pin g and ground usinylultimeter indicates zero resistance.

multimeter.

Insert one end of 10K ohm, 1/4 watt resistor onto center tap dftvm indication decreases from 39 valts dc to 33 volts dc.

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, usinflultimeter measure zero resistance.

multimeter.

Disconnect test setup of step 9. and measure continuitiiultimeter indicates zero resistance.

between J11, pair and ground, using multimeter.

Set MODULE TEST switch to INTVL R7 BAL, and apply + 28INTVL and DC VOLTS indicetors light.
vdc output of variable voltage teat fixture to J11. pin k

momentarily.

Measure confinuity between DC VOLTS GRD terminal anbflultimeter indicates zero resistance.

ground using multimeter.

Messure resistance between DC VOLTS INPUT terminal arldultimeter indicates 1K ohm resistance.

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 did 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 termina and
ground using multimeter.

Measure resistance between SCORE VERT termina and J11,
pin m, usng 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.

Messure voltage on J11, pin'r, using vivm

Set MODULE TEST switch to INTVL + 40VDC, and apply
l:r28 vdc output of variable voltage test fixture to J11, pin

Measure continuity between DC VOLTS GRD termina and
ground using multimeter.

Measure continuity between SCOPE GRD termina and
ground using multmeter.

Measure resistance between DC VOLTS INPUT terminal and
J11, pm u, using multimeter.

Mesasure resistance between SCOPE VERT terminal and J11,
pin u, using multimeter.

Measure voltage on JL1, pin 1, using vtvm.

Set MODULE TEST switch to INTVL -40 VDC, and apply
l:r28 vdc output of variable voltage text fixture to J11, pin

Measure continuity between DC VOLTS GRD termina and
ground using multimeter.

Measure continuity between SCOPE GRD termina and
ground using multimeter.

Measure resistance between J11, pin t and DC VOLTS INPUT
termina using multimeter.

Measure resistance between J11, pin t and SCOPE VERT
termina using multimeter.

Measurevoltage on J11, pin r, usng vivm.

Set MODULE TEST switch to INTVL TP3, and apply + 28 vdc
outputOf variable voltage text fixture to J11, pink.

Measure continuity between DC VOLTS GRD termina and
ground, using multimeter.

Measure continuity between SCOPE GRD termina and
ground using multimeter.

Multimeter indicates zero resistance.

Vtvm indication decreases from 39 volts dc to 33 valts 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.



Step
38*

39*

40

42°
43°
44*
45

46"
47
48°
49

50
51"

52°
53*
54

55
56

57°
58*

59°

/7
68*

69°*

70
e

72*
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Table 4-12. Control-Power Supply Section Bench Test - Continued

Procedure

Result/ndication

Measure resistance between J11, pin v and DC VOLTS INPUTMultimeter indicates 1 K ohm resistance.

terminal using multimeter.

Measure resistance between J11, pin v and SCOPE VERTMultimeter indicates 1 K ohm resistance.

terminal using multimeter.
Measure voltage on J11, pin r. using vtvm.

V tvm indicates setting of EV/H control.

Set MODULE TEST switch to FDA R13ADJ, and apply +28 FILM DRIVE and bc VOLTS indicators light.

vdc output of variable voltage test fr: to pin J11, pin z.

Measure continuity between J11, pin AA and ground usinylultimeter indicates zero resistance.

multimeter.

Measure resistance between J11, pin BB and DC VOLTS GRDMultimeter indicates 82K ohms resistance.

terminal using multimeter.

Mesasure resistance between J11, pin CC and DC VOL TSMultimeter indicates 82K ohms resistance.

INPUT terminal, using multimeter.

Set MODULE TEST switch to FDA R9ADJ. and apply +28 FILM DRIVE and DC VOLTS indicators light

vdc output of variable voltage text fixture to J11, pin z.

Measure continuity between J11, pin y and ground, usingultimeter indicates zero resistance.

multimeter.

Measure resistance between J11, pin BB and DC VOLTS GRDMultimeter indicates 82K ohms resistance.

terminal using multimeter.

M easure resistance between J11, pin CC and DC VOL TSMultimeter indicates 82K ohms resistance

INPUT terminal, using multimeter.

Set MODULE TEST switch to FDA OPR, and apply +28 vdcFILM DRIVE, DC VOLTS and SCOPE indicetors light

output of variable voltage test fixture to J11, pin z.
Measure voltage on J11, pin AA, using vtvm.

Vtvm indicates setting of E VV/H control

Measure continuity between DC VOLTS GRD terminal andultimeter indicates zero resistance.

ground using multimeter.

Measure continuity between J11, pm BB and SCOPE GRDMultimeter indicates zero resistance.

terminal using multimeter.

Measure resistance between J11, pin CC and SCOPE VERT
termina 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 vivm.

Measure continuity between SCOPE GRD termina and
ground using multimeter.

Measure continuity between DC VOLTS GRD termina and
ground, using multimeter.

Measure resistance between 411, pm CC and SCOPE
VERT terminal, using multimeter.

Measure resistance between J11, pin GG and DC VOLTS
INPUT terminal, using multimeter.

Set MODULE TEST switch to FDA ~6VDC, and apply +28
vde output of variable voltage text fixture to J11, pin z.

Measure voltageon J 11, pin AA, using vtvm.

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 HH and DC VOLTS
INPUT terminal, using multimeter.

Measure resistance between J11, pin HH and SCOPE VERT
terminal, using multimeter.

Set MODULE TEST switch to FDA TP2, and apply +28 vdc
output of variable voltage test fixture toJ 11, pin z.

Measure voltage onJ11. pin AA. using vtvm. .

Measure continuity between SCOPE GRD termina and
ground, using multimeter.

Measure resistance between J11, pin FF and SCOPE VERT
termina, 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.
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 contral.
Multimeter indicates zero resistance.

Multimeter indicates 1 K ohm resistance.
MOUNT AC indicator lights.
Multimeter indicates zero resistance.

Multimeter indicates zero resistance.
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Step
73

74+

75
76

77
78*
79

80*
81

82*
83*

98*

99
100
101*

102¢

103
104*

105

Table 4-12. Control-PowerSupply Section Bench Test - Continued

Procedure

M easure resistance between J9, pin H (+) and ground (-Multimeter indicates approximately 160 ohms resistance.

using multimeter set on RX1 scae.

Measure resistance between J9, pin F (+) and J9. pin J (-)Multimeter indicates approximately 160 ohms resistance

using multimeter set on RX1 scale.
Measure voltage on J9, pin L, using vtvm

Result/indication

Vitvm indicates +28 vdc.

Connect J9. pin L to J10, pin' Y and connect test ground to J§YS RDY indicators lights.

pin M.

Set TEST switch to SYSTEM MAN PIC, then measuréMultimeter indicates zero resistance.
continuity between J9. pin J and ground, using multimeter. o ]
Measure resistance between J9, pin H (+) and J9. pin J (-) Multimeter indicates approximately 160 ohms.

using multimeter set on RX 1 scale.
Measure voltage on J9, pin L using vtvm.

Set TEST switch to SYSTEM NIGHT FLASH, then measureMultimeter indicates approximately 15 ohms resistance.
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 (-),Multimeter indicates approximately 160 ohms resistance.

using multimeter set on RX1 scale.

Set TEST switch to SYSTEM FLASH RDY, then measurdMultimeter indicates approximately 15 ohms resistance.

v tvm indicates + 28 vdc.

Vitvm indicates +28 vdc.

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

V tvm indicates + 28 vdc.
V tvm indicate +28 vdc,
R/C BRDG indicator lights.

Measure continuity between J11, pin b and R/C BRDG +Multimeter indicates zero resistance.

terminal using multimeter.

Set TEST switch to AUX BD FDA.

Measure continuity between J11, pin A VC BRDG +
termina 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 scde,

Measure resistance between J9, pin h (+) and J9 pin z (-)
using multimeter set on RX1 scde.

Megsure 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,
simultaneoudly.

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 scde.

Measure resistance between J9, pin h (+) and J9, pink (-)
using multimeter set on RX1 scde.

Connect test ground on J11, pin C, J11, pin X and J11, pinc,
simultaneoudly.

Set CONFIGURATION switch to 3 IN. VERT, then measure
resistance between J9, pin h (+) and ground (-) using multi-
meter on RX1 scdle.

Set CONFIGURATION switch to 6 IN. 15 °L, then measure
resistance between J9, pin'y (+) and ground (-) using multi-
meter on RX1 scdle

Connect test ground on J11, pin S, J11, pin Z and J10, pin S,
simultaneoudly.

Set CONFIGURATION switch to 6 IN. 30°L, then measure
resistance between J9. pin j (+) and ground (-) using multi-
meter on RX1 scde.

Connect test ground on J11, pin S, J11, pin N and J11, pin C,
simultaneoudly.

RIC 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.
Vivm 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 ochms resistance.

Multimeter indicates approximately 15 ochms 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 ochms resistance.

RELAY OPR indicator lights.



Step

106°

107*

108°

1097

110

111

¢. ControlPower Supply Section Troubleshooting
Procedures. Steps referenced in the Trouble symptom
column table 4-13, refer to the numbered steps in the

T™M 11-6760-239-34

Table 4-12Control-Power Supply Section Bench Test - Continued

Procedure

Result/indicator

Set CONFIGURATION switch to 6 IN. VERT. then measur@/ultimeter indicates zero resistance.
resistance between R/C BRDG - connector J17 and ground

using multimeter on RX1r.

ange.
Measure resistance between R/% BRDG + connector J16 andMultimeter indicates zero resistance

J11- b using multimeter.

Set CONFIGURATION switch to 12 IN. 15° L, then measureMultimeter indicates approximately 160 ohms resistance.

resistance between J9, pin 'y (+) and ground (-) using multi-

meter on RX1 scae.

Measure resistance between J9, pin a (+) and ground (-) using/ultimeter indicates approximately 160 ohms.

multimeter set on RX1 scde.

Connect test ground on J11, pin S, J11, pin zand J11, pin DRELAY OPR indicator lights.

simultaneoudly.
Set CONFIGU

resistance between J9, pin a (+) and ground (-) using multi-

meter on RX1 scae.

TION switch to 12 IN. 30° L, then measuréMiultimeter indicates approximately 160 ohms.

Connect test ground on J11, pins, J11, pin N and J11, pin RELAY OPR indicator lights.

simultaneoudly.

Set CONFIGURATION switch to 12 IN. VERT, then measure

resistance between J9, pin a (+) and ground (-) using multi-

meter on RX1 scde.

bench test (b above). Elecironic parts referenced in: the

[tem
1

10
1
12

Table 4-13. Control-Power Supply Section Troubleshooting

~ Trouble symptom
MAN PIC indicator does not light (step 2).

aINTVL and DC VOLTS indicators dc not
light (step 2).

b. DC VOLTS indicator does not light (step
2).

Multimeter indicetea open circuit (sep 3).
Lamps DSL 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 (sep 7).

Multimeter indicatea open circuit (step 8).
No decrease in voltage observed (gep 9).
Multimeter indicates open circuit (sep 10).
Multimeter indicatea open circuit (step 11).

INTVL and DC VOLTS indicatora do not light
(step 12).

Probable trouble

Def%tive resistor R50 or transistor

a%efective 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

g% relay K3, or MASTER switch

Open lamp circuit (DS1, DS2, DS3
or DSA), or defective lamp socket
(XDSL, XDS2, XDS3, or XDA).

Defective motor tachometer circuit
component (transformer T2, di-
ode CR2, resistors R5 and R6,

itor C2, OPERATE OFF
switch S15).

D%ffsctive OPERATE OFF switch

Defective MODULE TEST switch
S1, relay K3, or MASTER switch
S1

D%fle'gtive OPERATE OFF switch

Defective MODULE TEST switch
S1 or Zener diode CR115.

Defective MODULE TEST switch
sl

D(&Sffctive MODULE TEST switch

Defective MODULE TEST switch
SL.

Multimeter indicates approximately 15 chms.

Reniace df Correction (
ace defective component (para
?19

a Replace defective component
(para 4-19).

b Replace defective component
para -19).
Repllage defective component (para

Repair wiring (fig. FO-13) or re-

Elzirée)defec%ve lamp socket (para
-18c).

Replace defective component (para
4-21).

Replace switch S15 (para 3-13d).
Replace defective component (para

4-19 or 1-18h).
Replace switch S5 (para 3-130).

Repllage defective component (para

Replace MODULE TEST switch Sl
(para 4-19).

Same as step 10 above.

Same as step 10 above.
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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

41

Table 4-13.Control-Power Supply Section Troubleshooting-Continued

T'rouble symptom Probable trouble Correction
Multimeter indicates open circuit (step 13). Defective MODULE TEST switch Replace defective component (para
S1 or relay K3. 4-19). _
Multimer indicates open circuit (step 14). Defective MODULE TEST switch Replace defective component (para
S1 or relay K3. 4-19).

Multimeter indicates open circuit (step 15). Defective MODULE TEST switch Replace switch S1 (para 4-19).
S1
switch Replace defective component (para
4-19).
switch Replace switch S1 (para 4-19).

Defective MODULE TEST
Sl or Zener diode CR115.

COUNTER INTVL, COUNTER WIDTH, Defective MODULE TEST
MODULE INTVL or SCOPE indicators do  S1.
not light (step 17).

Multimeter indicates open circuit (step 18).

No decrease in voltage observed (step 16).

Defective MODULE TEST switch Replace defective component (para
S1 or relay K3. 4-19).

Defective MODULE TEST switch Replace defective component (para
S1, relay K3, MASTER switch 4-19).
S1, or resistor R14.

INTVL PULSE indicator does not fight (stepDefective INTVL PULSE indicatorReplace defective component (para
20). DS1 circuit component. 3-13a).

INTERVAL PULSE indicator does not lightDefective INTERVAL PULSE indi- Replace defective component (pars
(step 21). cator DS1 circuit. component 3-13a).

Vtvm does not indicate setting of E V/H cop Defective MODULE TEST switch Replace defective component (para

Multimeter indicates open circuit (step 19).

trol (step 22).

INTVL, DC VOLTS and SCOPE indicators do Defective MODULE TEST

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).

Multistep indicates open circuit (step 37).

Multimeter indicates open circuit (step38)

Multimeter indicates open circuit (step 39).

Vtvm does not indicate setting of E VV/H con-
trol (step 40).

a FILM DRIVE and DC VOLTS indicators

do not light (step 41).

b. DC VOLTS indicator does not light.

S1 or resistor R53.

S1.

Defective MODULE TEST

S1 or relay K3.

Defective MODULE TEST

4-19).
switch Replace switch S1 (para 4-19).

switch Replace defective component (para
4-19)
switch Replace switch S1 (para 4-19).

S1.

Defective MODULE TEST switch Replace switch S1 (para 4-19).
S1.

Defective MODULE TEST switch Replace defective component (para
S1 or relay K3. 4-19).

Defective MODULE TEST switch Replace defective component (para
S1 or resistor R53. 4-19).

Defective MODULE TEST switch Replace switch S1 (para 4-19).

Desfjé&ive MODULE TEST switch Replace switch S1 (para4-19).

Ddsjédive MODULE TEST switch Replace switch S1 (para4-19).

Ddsle.dive MODULE TEST switch Replace switch S1 (para 4-19).
Sl.

Defective MODULE TEST
Desfléctive MODULE TEST
De?le.ctive MODULE TEST
Desfle.ctive MODULE TEST
Desflédive MODULE TEST
Desfle.ctive MODULE TEST
Desfle.ctive MODULE TEST
Ddsgdive MODULE TEST
a SDltlefective transistor Q16.

R51.

b. Defective diode CR111, MOD
tch SI, or

ULE TEST
MASTER switch S1.

switch
switch
switch
switch
switch
switch
switch
switch

diodes
CR109 and CR110, or resistor

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 Sl (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 defective component
(para 4-19 or 4 -186).



lom

13

45

47

48

49

51

52

g
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Table 4-13. Control-Power Supply Section Troubleshooting-Continued

Probable trouble Correction

Defec'uve MODULE TEST switchReplace switch S1 (para 4-19).

Multimeter indicates short or open Circuit Defect|ve MASTER switch S1, re- Replace defective component (para
(step 43). sister R42, MODULE TEST  4-18b or 4-19).
switch S1, or relay K3.
Multimeter indicates short or open circuit Defective resistor R43, or R13, Replace defective component (para
(Step 44). MODULE TEST switch SL, relay 4-18b or 4-19).
K3, MASTER switch SL
FILM DF;]IVE and DC VOLTS indicators do Defectlve MODULE TEST switch Replace switch S1 (para 4-19).
not Light (st
Multi meter(ln icates open circuit (step 46).

Troubie symptom

Multimeter indicates open circuit (step 42).

Defective MODULE TEST switch Replace switch S1 (para 4-19).

Sl.

Multimeter indicates open or short circuit Defective MODULE TEST switch Relplace defective component (para
(step 47). S1, relay K3 or resistor R42. 19).

Multi meter indicates open or short ci rCUItDefec:'uve MODULE TEST switch Relplace defective component (para
ﬁﬁ) 1, relay K3, or resistor R43, 19). _

FILM DRIVE, DC VOLTS and SCOPE in- Defectlve MODULE TEST switch Rﬁ)lace defective component (para

dicators do not light (step 49). S1 or diode CR72.

Vtvm does not indicate setting of E V/H (step Defective MODULE TEST swiReplace defective component (para
50). Sl. resistor R41 or capacitor 4-19).

. . o Cl15.
Multimeter indicates open circuit (step 51). DgfectlveeI MODULE TEST switch Relplace defective component (para
1 or relay K3.
Multimeter indicates open circuit (step 52). Dgfectlvg| MCK)SI?ULE TEST switch Replaé:e defective component (para
1 or relay 4-1
Multimeter indicates open circuit (step 53). Defective MODULE TEST switch Reflace defective component (para
SL or relay K3,

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 (Sep 63).

Multimeter indicates open circuit (step 64).

Multimeter indicates open circuit (Sep 65).

Defective MODULE TEST switch
S1 or diodes CR72 and CR73.

R%Iace defective component (para

Defective MODULE TEST S/vithR%Iace defective component (para

S1, resistor R41 or capacitor
C15.

Defective MODULE TEST switch
SL or relay K3.

Reflace defective component (para

Defective MODULE TEST SNitciR%Iace defective component (para

SL or relay K3,

Defective MODULE TEST switch

SL or relay K3,

Defective MODULE TEST switch
SL or rday 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
SI, or relay K3,

Defective MODULE TEST switch
SL or relay K3,

Defective MODULE TEST switch
SL or relay K3.

Defective MODULE TEST switch
S1or K3.

FILM DRIVE and SCOPE indicators do Defective MODULE TEST switch
1

light (step 66).
Vtvm does not indicate setting of E V/H con-
trol (step 67).
Multimeter indicates open circuit (Sep 68).
Multimeter indicates open circuit (step 69).

MOUNTAC indicator does not light (step 70).

SL
Defective MODULE TEST switch

S1, resistor R41, or capacitor
C15.

Defective MODULE TEST switch
SL or relay K3.

Defective MODULE TEST switch
SL or relay K3,

Defective MOUNTAC indicator cir-
cuit wiring or assembly A13.

Replfge defective component (para

(
(
4-19).
Replac)e defective component (para
4-19
Replage defective component (para
(

Repllac)e defective component (para

Replac;a defective component

4-19).

Replace defective component
4-19).

Replace defective component
4-19).

Replage defective component

P

para
para

para

P

para

Replace switch SL (para 4-19).

Reﬁlace defective component (para
19).

Replac;a defective component (para

4-19

Replage defective component (para
4-1

Repal)r defective wiring (fig.
FO-13) or replace assembly AI3

4-13
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ltem

71
12
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

4-14

Table 4-13. Control-Power Supply Section Troubleshooting-Continued

Table symptom

Multimeter indicates open circuit (step 71).
Multimeter indicates open circuit (step 72).

Probable frouble

Defective TRST switch S2.
Defective TEST switch S2.

Multimeter indicates open or short circuit Defective diode CR79

Mstep 73).

ultimeter indicates open or short circuit Defective diode CR78 or CR8L.

(Step 74

).
Vtvm indicates no voltage (step 758.

SYS RDY indicator does not light (step 76).

Multimeter indicatea open circuit (step 77).

Defective TEST switch S2.

Defective SYS RDY indicator cir-Repair defective wirin
FO-13) or replace assembly All

cuit wiring or assembly A11.
Defective TEST switch S2.

Correction
(para 3-134).
Replace switch S2 (para 4-19).

Replace switch S2 (para 4-19).
Replace diode CR79 (para 4-19).

Replace defective component (para

4-19).
Replace switch S2 (para 4-19).

(Para 3-13a%.

Replace switch S2 (para 4-19).

Multimeter indicates open or short circuit Defective diode CR81 or diode CR7.Replace diode CR7 (para 4-19).

(step 78).
Vtvm indicates no voltage (step 792.

Multimeter indicates open circuit (step 80).  Defective TEST switch S2 or diodeR
CR8

Vtvm indicates no voltage (step 81).

Defective TEST switch S2.

Defective TEST switch S2.

Multimeter indicates short or open circuit Defective diode CR80.

(step 82).

Multimeter indicates open circuit (step 83).

Vitvm indicates no voltage(stepd4).
Vtvm indicates no voltage (st

R/C BRDG indicator does rgoteﬂg%? tstep 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
(dep 0). o
M(Lélttlmgﬁt)er indicates open or short circuit
Mtéltgpr%eztér indicates open or short circuit

ep 92).
Vitvm indicates zero voltage (dtep 93).
Vitvm indicates zero voltage (dep %4).

Vtvm indicates zero voltage (step 95).

RELAY OPR indicator does not light (step
96).

VEEJT POS indicator does not light (step 97).

Multimeter indicates open or short circuit
(step 98).

Multimeter indicates open or short circuit
(Sep %9)

R%gsw OPR indicator does not light (step

Multimeter indicates open or short circuit
(step 102).

Multimeter indicates open or short circuit
(Step 102).

RI%(I)_S?Y OPR indicator does not light (step

Multimeter indicates open or short circuit
(Step 104).
RI%(I)_S,?Y OPR indicator does not light (step

Defective TEST switch S2.
Defective TEST switch S2.
Defective diode CRI1.

Defective TEST switch S2 or MAS- Replace defective switch (para 4-19

TER switch SL.

Defective TEST switch 2 or MAS- Replace defective switch (para 4-19

TER switch S1.

Defective TEST switch S2 or Replace defective switch (para 4-19

MASTER switch S1.
Defective TEST switch S2.
Defective  CONFIGURATION

switch s3 or diode CR82.
Defective CONFIGURATION

switch S3 or diode CR82.
Defective diode CR84.

Defective  CONFIGURATION
switch s3 or resistor R46.

Defective  CONFIGURATION
switch S3. resistor R47. or capac-
itor C16.

Defective  CONFIGURATION
switch S3 or redstor R48,

Defective assembly Al or
transistor Ql4.

Defective assembly Al or transistor

Defective  CONFIGURATION
switch S3 or diode CR82.
Defective diode CR86.

Defective diode CR103. CON-
FIGURATION switch S3, assem-
bly Al, or transistor Q14.

Defective  CONFIGURATION
switch S3 or diode CR82.

Defective  CONFIGURATION
awitch S3,

Defective  CONFIGURATION
switch S3, assembly Al or tran-

sistor Ql4.
CONFIGURATION

Defective
CONFIGURATION

awitch S3,
Defective

switch S3. assembly AZ, or tran-
sistor Ql4.

Replace switch S2 (para 4-19).
4-19).
Replace switch S2 (para 4-19).
Replace diode CR80 (para 4-19).
Replace switch S2 (para 4-19).
Replace switch S2 (para 4-19).
Replace diode (para 4-19).

or 4-18h).

or 4-18h).

or 4-18h).
Replace switch S2 (para 4-19).
Rj)lfg;a defective component (para
R(?fgé defective component (para
Replace diode CR84 (para 4-19).
Repllage defective component (para

4-19).
Replace defective component (para
4-19).

Replace defective component (para
R%)Iiaz:e defective component (para
Replace defective component (para
Ré;;l%agcé defective component (par
Ré)]%cge' diode CR86 (para 4-19).

Rj)lfge defective component (para

Rj)lfge defective component (para
Ripllagé defective component (para
Replace defective component (para
j? 10 ponent (P

Ripllage defective component (para
Replacé defective component (para
4-19).

(fig.

eplace defective component (para
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Table 4-13. Control Power Supply Section Troubleshooting - Continued

Sep Trouble symptom

106 Multimeter indicates open circuit (step 166). Defective RIC BRDG - connector Replace defective conponent (para
J17, MASTER switch S1, or

Probable trouble Correction

3-13g. 4-18b, or 4-19)

CONFIGURATION switch S3.

107 Multimeter indicates open circuit (step 107). Defective RIC BRDG + connector Replace defective component (para
J16, MASTER switch S1, or

3-13g, 4-18b, or 4-19).

conflguran on switch S3.

108 Multimeter indicates open or short circuit Defective CONFIGURATION
switch S3 or diode CR87.
109  Multimeter indicates open or short circuit Defective diode CR89.

(step 108).

Repllz%ce defective component (para
Replace diode CR89 (para -19).

Sep 169), _
110 RELAY OPR indicator does not light (step Defective CONFIGURATION  Replace defective component (para
110). smltchQslj1 assembly Al, or tran-  4-19).
sistor

111 Multl meter indicates open or short circuitDefective CONFIGURATION

ep 111). switch S3 or diode CR88. 4-19). )
112 R LAY OPR indicator does not light (step Defective CONFIGURATION  Replace defective component (para
112). switch S3, diode CR103, assem-  4-19).
bly Al, or transistor QI4

113 Multimeter indicates open or short Ci rcuitDefective  CONFIGURATION
switch S3.

(step 113).

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 al 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.

Connegtor
J9 J11 Voltage
Pin Pun
ED 8 115 vac
f B,n +28 vde

(2) Resistance measurements. Table 4-15 [ists
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.
Continuity
From connector pins Toconnectur pins
J9 J10 J11 J9 J10
s E.D
E 8
G A
e z
w k
F h
Y y
f HH
X AA
Z GG

Replace switch S3 (para 4-19).

urements-Continu

onssssy

Table 4-15. Control-Power %g)ply Section Resistance Meas

From connectirpins Toconnector piny

J9 J10 J1t J9 J19
R i
N EE
S T
q M
dJ C
d w Z
y w
P FF
c X
g
K*
L*
i
X
BB k
CcC )
a*
b*
qo
cc
BB*
C'
B.
R*
N.
v
HH K
S*

*Grounded pin
4-12. Lens Cones Section Trouble-
shooting

a. Preliminary Procedures.
(1) Fabricate the variable voltage test fixture in
accordance with figure 4-1.

4-15

Replace defective component (para
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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
serve 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 connectoMake connections with

Table 4-16. Lens Cones Section Bench Test

Step

2D pee

4°

=3

12
13*
14°

15°

20

21

23

24

25
26

4-16

Procedure

Set TEST switch toSIC A.

Measure continuity between J8, pin C and RIC BRDG +
erminal using multimeter.

TEST switch toS/C B.

. wasure continuity between J8, pin F and R/C BRDG —
t:rminal, using multimeter.

Set TEST switch toCAL

Measure continuity between J6, pin J and DC VOLTS INPUT
terzninal, using multimeter.

Measure voltage onJ6, pin W using vivm

Set TEST switch to OPERATE.

iMeisure continuity between J8, pin T and R/C BRDG +
terminal, using multimeter.

Mepsure continuity between J6, pin W and DC VOLTS INPUT
ternung!, using multimeter.

Conuect varisble output voltage of +28 vdc momentarily to
J8, pinU.

Set TEST ewitch to PHOTO SENSOR.

Measure continuity b:tween J6, pin Z and DC VOLTS INPUT
terminal, using multimetesr.

Het FOOT-LAMBERTS control to 0; set RANGE switch to
0-10,000; and measure resistgnce between J6, pin Z, and
J7, pin C, using multimeter.

Sct RANGE switch to 0-100 and measure resistance between
J6,pinZ, an *J7, pinC, using multimeter.

Connect mul* -eter between J6, pin M and ground, and set

'HE 1 vitch toOVER.
uuetse between J6, pin L and ground, and set

h toUNDER.

vet at RX1 range) between J6, pin H (+)
and grouns (~), and set DC EXPOSURE switch te IN-
CREASE.

Connect multime :er (set at RX1 range) between J6, pin X (+)
and grovnd ¢\ ~; and set DC EXi"OSURE switch to DE-
CREASE.

Connect vty o, adjusved to measure + 28 vdc, between J8, pin
J and ground, then set DC EXPOSURE switch to IN-
CREASE.

Connect vivey, 2djusted to measure +28vdc, between J8, pin
N and grounl then set DC EXPOSURE switch to DE-
CREASE.

Apply the +2¢ volts de of variable voltage test fixture to J6,
pin T momerarily.

Connect a test ground to Ju, pin and apply the +28 volt de
ouztput of variabhle -oltage test fixture to J6, pin S
mormantarily

Connect a test grsund to J6, pin U, and connect the + 28 volts
dc output of variable voltage test fixture to J6, pin T,
inomentarily.

Cheerve 6 IN. \ndicator.

Connecta test ground toJ¢, pi: ¢, momentarily.

power off. Always disconnect the testtage
after observations are completed and before
proceeding to the next step.

NOTE

All switches remain in positions given unless
instructed otherwise. When making con-
tinuity of resistance measuremeatgays
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

Result/indication
R/C BRDG indicator lights.
Multimeter indicates zero resistance

RIC BRDG indicator lighits.
Multimeter indicates zero resistance.

DC VOLTS indicator lights.
Multimeter indicates zero resistance.

Vtvm indicates 35 + 1 millivoltsdc.
DC VOLTS indicator lights.
Multimeter indicates zero resistance.
Multimeter indicates zero resistance.
R/C BRDG indicator lights.

DC VOLTS indicator lights.
Multimeter indicates zero resistance.
Multimeter indicates 4. 99K ohms resistance.

Multi:neter indicates 499K ohms resistance.
Multimeter indicates zero resistance.
Multimeter indicates zero resistance.

Multimeter indicates approximately 15 ohms resistance,
Multimeter indicates approximately 15 ohms resistance.
Vtvm indicates + 28 vdc.
Vtvm ind . ates + 28vdc.

INCR indicator lights.

INCR LIM indicator lights.
DECR indicator lights

6 IN. indicator is lighted.
6 IN. indicator extinguishes and 12 IN. indicator lights.



Step

27
28

29

30
31

32

c. Lens Cones Section Troubleshooting Procedures.

Table 4-16. Lens Cones Section Bench Test - Continued

Procedure

Connect a test ground tod6, pin D, momentarily.
Conne: * - test ground toJ6, pin b, momentarily.

Connect a test ground toJ6, pin b, and apply the + 28 voltsdc

T™M 11-6760-239-34

Resultundwauon

6 IN. indicator extinguishes and 3 IN. indicator lights.
6 IN. indicator extinguishes, 44mm indicator lights, #n
DECR LIM indicator ¢ xtinguishes.

output of variable voltage test fixture to J6, pin R

momentarily.

Apply a + 15-volt dc output from the variable voltage test fix-

ture to J6, pin, F momentarily.

Apply a + 10-volt dc output from the variable voltage test fix-

ture to J6, pin F momentarily.

Apply a +20-vo't dc output from the variable voltage test

troubleshooti ng table are shown in the schematic dia-

and wiring diagrams (fig. FO-13

fixture toJ6, pin F, momentarily.

Steps referenced in the trouble symptom column tablgram
4-17 below, refer to the numbered steps in the benctand [FO-14
test (b above). Electronic parts referenced in the

Table 4-17. Lens Cones Section Troubleshooting

Item

1
2

3

15

16

17

19

Trouble symptom
R/C BRDG indicator does not light (step 1).

Multimeter indicates open circuit (step 2).

R/C BRDG indicator does not light (step 3).

Multimeter indicates open circuit (step4).

DC VOLTS indicator does not light (step 5).

Multimeter indicates open circuit (step 6).

a Vtvm indication out of tolerance specified
(step 7).

b. Vtvm indicates no voltage(step 7).

DC VOLTS indicator does not light (step 8).

Multimeter indicates open circuit (step9).

Multimeter indicates open circuit (step 10).

R/C BRDG indicator does not light (step 11).

DC VOLTS indicator does not light (step 12).
Multimeter indicates open circuit (step 13).
a. Multimeter indicates open circuit (step 14).

b. Multimeter indicates short circuit (step
a Mltltz;neber indicates open circuit (step 15).
b. Multimeter indicates short circuit (step
Multi::l.):ter indicates open circuit (step 16).
Multimeter indicates open circuit (step 17).
Multimeter indicates open circuit (step 18).
Multimeter indicates open circuit (step 19).

Vtvm indicates no voltage(step 20).

Probable trouble
Defective TEST switch S10 or
MASTER switch S1.
Defective TEST switch S10 or
MASTER switch S1.
Defective TEST switch S10 or
MASTER switch S1.
Defective TEST switch S10.

Defective TEST switch S10 or
MASTER switch S1.

Defective TEST switch S10, MAS-
TER switch S1 or resistor R13.

a. Simulated exposure feedback
circuit out of adjustment.

b. Defective TEST switch S10.

Defective TEST switch S10 or diode
CR1.

Defective TEST switch S10 or
MASTER switch S1.

Defective TEST switch S10 or resis-
tor R13.

Defective transistor Q1, resistor R1
or R2, or diode CR4.
Defective TEST switch S10.
Defective TEST switch S10.
a Defective RANGE switchS11 or
resistor R3.
b. Defective resistor R3.

a Defective resistor R4 or RANGE
switchS11.
b. Defective resistor R4.

Defective EXPOSURE switch S12,
or LAMP TEST switch S6.

Defective EXPOSURE switch S12.

Defective DC EXPOSURE switch
S13, or LAMP TEST switch
S6.

Defective DC EXPOSURE switch
S13 or diode CR6.

Defective DC EXPOSURE switch
S13.

UNDER indicator lights.

OVER indicator lights.

DECR LIM indicator lights.

OVER and UNDER indicators remain extinguished.

Corrections

Replace defective switch (para
4-18b).

Replace defective switch (para
4-18b).

Replace defective switch (para
4-18b).

Replace defective switch (para
4-18b).

Replace defective switch (para
4-18b).

Replace defective switch (para
4-18b) or resistor R13 (fig.
FO-12).

a. Adjust simulated exposure feed-

back circuit (para 3-15¢).

b. Replace:para4-18b).

Replace switch 510 (para 4-18b) or
diode CR1 (para4-19).

Replace defective switch (para
4-18b).

Replace switch S10 (para 4-18b) or
defective resistor R13 (para
4-19).

Replace efective component.

Replace switch S10 (para 4 -18b).

Replace switch S10(para4-18b).

a Replace defective component
(para3-13b or fig. 4-4).

b. Replace resistor R3 (22, fig.
FO-19 and fig. 4-4).

a Replace defective component
(fig. 4 -4 or para3-13b).

b. Replace resistor R4 (fig. 4-4).

Replace defective switch (para
3-13b).

Replace(para 3-13b).

Replace defective switch (para
3-13b)

Replace switch S13 (para 3-13b) or

diode CR6.
Replace switch S13 (para 3-13b).

4-17
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Item Trouble symptom

21 Vtvm indicates no voltage (s&-

22 INCR Indicator does not light (step 22).

23 INCR LIM indicator does not light (step 23).
24 DECR indicator does not light (step 24).

25 6 IN. indicator does not light (step 25).

26 a 12 IN. indicator does not light (step 26).

Table 4-17. Lens Cones Section Troubleshooting-Continued
Probable trouble Correction

Defective DC EXPOSURE switch Replace switch S13 (para 3-13b).
S13. -
Defective diode CR58, CR59, or Replace defective diode (para 4-19).

CR60. L .
Defective INCR LIM indicator cir- Repair wiring (fig. FO-13).
cuit wiring.
Defective transistor Q9, diode Replace defective component (pare
CR62 or CR63, or resistor 4-19).
R40.
Defectlve transistor Q5 or resistor Replaé:)e defective component (para

a Defectlve 12 IN. indicator circuita. Repair wiring (fig. FO-13).
wiring.

b. 6 IN. indicator does not extinguish (Step b. Defectlge diode CR49 or transis- b. Replace defective components)

26).
27 a 3 IN. indicator does not light (step 27).

Ing.
b. 6 IN. indicator does not extinguish (step b. Defectlve diode CR45.

21).

28 a6 Iy indicator does not extinguish (step a Defective diode CR48.

b. 44mm indicator does not light (step 28).

(para 4-19).

aDefectlves IN. indicator circuit Repalr wiring (fig. FO-13).
b. Replace diode CR45 (para 4-19).
a Replace diode CR48 (para 4-19).

b. Defective 44MM indicator cir- b. Repair wiring (fig. FO-13).
cuit wiring.

C. DECR LIM indicator does not extinguish c. Defective transistor Q3 or resis- ¢. Replace defective components.

29 DECFE LIM indicator does not tight (step 29).

tor R1L
Defective Zener diode CRG6, resis-
tor R37, transistor Q11, resis

Replace defective component (para
Tlg). ponent (1

tor R38, resistor R33, resistor
R34, or diodes CR64 and

CRG5.
Defective Zener diode CR51. tran-
sigtors Q7 and Q8, or resistors

30 UNDER indicator does not light (step 30).

Replace defective component (para
T o) P (p

R30 through R32.

31 UNDER indicator lights (step 31).

sistor

32 OVER indicator does not light (step 32).

d. Lens Cones Section Voltage and Resistance Meas-
urements Use the schematic diagram [(fig. FO-12), |
agram [(fig. FO-13)| and parts_[ocation dia-
gramleZSl -m and |[FO-19) as an
aid when making voltage and resistance measure
ments.

(1) Voltage measurement, Measure the voltage in
the lens cones section as follows. Connect the vtvm
from pin B of connector J6 to pin S of connector J8.
The vtvm should indicate + 28 volts dc.

(2) Resistance measurements. Table 4-18 lists
continuity measurements between the pins of connec-
tors associated with the lens cones section. Make all
measurements with power cable W9 disconnected
from POWER connector J1.

Table4-18. Lens ConesSection Resistance Mecsurements

Ce~tiauity
From connector pins Toconnector pine
J6 J8 J6 J7 J8
ye N*
A R
U L

Defective Zener diode CR51 or tran- v

Q7.

Defective resistor R27, Zener diode
CR50, resistor R29, or transis-
tor Q6.

Replace defective component (para
R?)Iace defective component (para

Table 4-18. Lens Cones Section Resistance Measurements-

Continued
Cantinty
From connector pins Taconnector ping
J6 J8 J6 J7 J8
T K
5 P
Hi+) N(-»
X(+) J(-~)
A -
M R
Z c

4-13. Camera Body Section Trouble-
shooting

a Preliminary Procedures.

(1) Fabri he varigble voltage test fixture in
accordance with

(2) Connect one end of a 2-foot long wire (black) to
the chassis of the test panel. Install a small aligator
clip to the other end of the wire. This connection will
serve as the test ground
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(3) Set MASTER switch to CAMERA BODY. proceedingto the next step.
(4) Set POWER switch to ON. NOTE
b. Bench Test. Perform the control-power supply All switches remain in positions unless in-
section bench test given in table 4-19. structed otherwise. When making continuity
WARNING or resistance measurements, always discon-
Be careful when applying voltage or grounds nect power cable W9 from POWER connector
to pins of connectors. Make connectiona with J1. An asterisk (*) next to the step number
power off. Always disconnect the teat voltage serves as a reminder to disconnect power
after observations are completed and before cable W9 from primary power source.

Table 4-19. Camera Body Section Bench Test

Step Procedure Resultfindication
1 Set MODE switch to AUTO. WIDTH, INTVL and SCOPE indicators light.
2 Set CYCLE PULSE switch to MANUAL momentarily. CYCLE PULSE indicator lights.
3 Pleasure resistance between J3, pin N and SCOPE VERT Multimeter indicates 2.7K ohms resistance.
terminal. using multimeter. _ o _
4 Measure resistance between J3, pin N and PULSE TIMER Multimeter indicates 3.7K ohms resistance.
PULSE terminal using multimeter. o ]
5 Apply a+ 28 volt dc output from the variable voltage text fix- AUTO TRIP indicator lights.
ture to J3, pin V- momentarily. _ o _
6* Set MODE switch at PULSE and measure continuity between Multimeter indicates zero resistance.
J3, pin Z and ground, using multimeter. _ o _
7* Measure ;;]esi stance between J3, pin N and SCOPE VERT Multimeter indicates 2.7K ohms resistance.
termin
8 Set MODE switch to PULSE IMC. DC VOLTS indicator lights.
9* Measlu_re continuity between J3, pin Z and ground, using Multimeter indicates zero resistance.
multimeter.
10 Measlu_re continuity between J3. pin X and ground, using Multimeter indicates zero resistance.
multimetey.
1 Meesjgle resistance between J3, pin N and SCOPE VERT ter- Multimeter indicates 2.7K ohms. resistance.
min
12° Set MODE switch to NIGHT and measure continuity befween Multimeter Indicates zero resistance.
J3, pin Z and ground, using multimeter. _ _
13* Measjgle resistance between J3, pin a and SCOPE VERT ter- Multimeter indicates 2.7K ohms resistance.
min
14* Measlu_re continuity between J3. pin X and ground, using Multimeter indicates zero resistance.
multimeter. _ . .
15 Measure continuity between J3, pin ¢ and ground using mul- Multimeter indicates zero resistance.
timeter.
16 Apply a+ 12-volt dc output from the varigble voltage test fix- NIGHT indicator lights.
tureto J3, pin Y momentarily. _ _ o _
17 Apply a+ 28-volt dc output from the variable voltage text fix- EXP RESET indicator lights.
ture to J3, pin T. o _
18 Apply a+ 28-volt dc output from the variable voltage teat fix- BODY OPR indicator lights.
tureto J3, pin B. - .
19 Apply a+ 28-volt dc output from the variable voltage test fix- BODY RDY indicator lights.
tureto J3, pin F. _ _ o )
20 Apply a+ JgS—_vo:\t/I dc output from the variable voltage test fix- FILM FAIL indicator lights.
ture to-J3 pin M. o .
21 Apply a+ 28-volt dc output from the variable voltage text fix- NIGHT INTLK indicator lights.
tureto J3, pin U. o _
22 Connect test ground to J2, pin K. B SIM OPR indicator lights.
23 Set TEST RIGHT ASSEMBLY switch at positions 6 through Multimeter indicates zero resistance.
8, and measure continity between J5, pin a and ground. o
24 TEST RIGHT ASSEMBLY  switch: Vivm indicates + 28 vdc.
Position Messure voltage hetween
1 J, pin N and ground.
2thru 8 J5, pin W and ground
2thru 8 J5, pin B and ground. o _
2 TEST RIGHT ASSEMBLY switch: , RIGHT B indicator lights
Position Ground pin
1 5, pin K
2 B, pinc
3 J5, pinL
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Step

25
(cont)

26

28

Table 4-19. Camera Body Section Bench Test - Continued

Prucedure

Puosituin
4andd
6
7
8

Ground pin
45, pinZ
J5, pind
J5, pine
J5, pinH

TEST RIGHT ASSEMBLY switd

Poslnon
2
3
4
5
6
7
8

Apply +2 dco it of card
%‘% voﬁalée teg ixture tu

B, pinT
%, pin M

TEST LEFT ASSEMBLY switch:

Position
1

~N O o1 whN

10

1

12

13
14
15
16

17
TEST LEFT ASSEMBLY switch:
Posttion

=~ PO —

~N o

Megsure continuity hetween

J4, pinnand J4, ping
J, pinA and JA. pina

J, pinnand 4, pin K
N pinnand J4, pin t

J4, pin Z and J4 pin P

X, pin e and ground

JA, pinZ and A, pin S

J4, pinnand }4, pin F
X, pin Z and J4, pin f
J4, pin e and ground
4, pinnand 4, pinC
U, pinZ and B4, pin T
J4 pin and J4, pin C
A, p|nZandJ4 pin T
u pin G and ground
J4, pinnand J4, pin C
HApinZand A4, pin T
J4, pini and ground
u, pinnand J4, pinC
A, meandJ4 pinb
J4 pini and ground
J4 pinnand J4, pinC
J, pinZ and 34, pinb
u, pin 1 and ground
J, pmnand J4, pin E
J, pinZ and B, pinb
J4 pinnand 4, pin F
34, pinZ and J4. pin h
M, pin Z and J4, pin F
J4 pin T and ground
J4, pinnand 4, pinC
J, pin Z and 34, pin
J4 pin T and groun
J pinZand }4, pint
M pnZand W, pin T

Connect + 28 vdc output of varc
ale voltage tedt Tuture to

JA. pinm
H pin’Y
J, pinB
) pinJ
34, pin U
4, pin M
J4, pinB

Result/indication

RIGHT A indicator lights.

Multimeter indicates zero resistance.

LEFT A indicator lights.



Step

28
(cont)

29

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

T™ 11-6760-239-34

Table 4-19. Camera Body Section Bench Test - Continued

Reault/indwation

LEFT B indicator lights.

Prucedure
Position Connect + 28 vde output of van-
able voltoge test fix ture to
8 J4, pind
9 J4,pinU
10 J4, pink
n J4, pind
12 J4, pina
13 J4, pinK
5 J4, pinP
16 J4, pinp
17 J4, pinb
TEST LEFT ASSEMBLY switch:

Position Ground pin
1 4, pinL
2 J4, pinD
3 J4, pinp
4 Jd4,pinh
5 J4,pinV
6 J4, pinc
7 J4, ping
8 J4,pinh
9 J4, ping

10 dd,pinV
11 J4,pinh
12 J4, pinp
13 J4,pinL
14 J4, pinL
15 J4,pinR
16 J4,pinR
17 J4,pinr

ang FO-14).

bench test (b above). Electronic parts referenced in the
Table 4-20. Camera Body Section Troubleshooting

Item

Trouble cymptom
a. WIDTH, SCOPE and INTVL indicators
does not light (step 1).
b. Any one of three indicators does not light
(step1).
CYCLE PULSE indicator dces not light (step

2).
a. Multimeter indicates open circuit (step 3).

b Multimeter indicates short circuit or less
than 2.7K ohms(step3).

Multimeter indicates open circuit (step 4).

AUTO TRIP indicator does not light (step 5).

Multimeter indicates open circuit (step 6).
Multimeter indicates open circuit (step 7).
DC VOLTS indicator does not light (step8).

Multimeter indicates open circuit (step9).
Multimeter indicates open circuit (step 10).
Multimeter indicates open(step 11).
Multimeter indicates open ciscuit (step 12)
Multimeter indicates open circuit (step 13).
Multimeter indicates open circuit (step 14).
Multimeter indicates open circuit (step 15).
NIGHT indicator does not light (step 16).

Probable trouble
a. Defective MODE switch S5.

b. Defective MASTER switchS1.

Defective CYCLE PULSE switch S2

ordiodeCR 7.
a. Defective MODE switch S5 or

MASTER switch S1.
b. Defective resistor R1.

Defective MASTER switch S1.
Defective MODE switch S5 or diode
CR19.
Defective MODE switch S5.
Defective MODE switch S5.
Defective MODE ewitch S5 or
MASTER switch S1.
Defective MODE switch S5.
Defective MODE switch S5.
Defective MODE switch S5.
Defective MODE switch S5.
Defective MODE switch S5
Defective MODE switch S5
Defective MODE switch S5
Defective diode CR23 or resistor
RS.

troubleshooting table are shown in the schematic dia-

gram and wiring diagrams [(fig_EQ-13

Correction

a. Replace switch S5(para4-1886).
b. ReplaceswitchS1(para4-18b).

Replace switch S2 (para 3-13b) or
diode CR7 (para4-19).
a. Replace defective switch (para
4-18b).
b. Replaceresistor R1 (para4-19).

Replace switch S1 (para4-18b).
Heplace switch S5 (para 4-18b) or
diode CR 19 (para 4-1%).
Replace switch S5 (para 4 -18b).
Replace switch S5 (para4-188).
Replace defective switch (para
4-18b).
Replace switch S5 (para 4-18b).
Replace switch S5 (para4 -18b).
Replace switck S5 (para4 -18b).
Replace switch S5 (para4-18b).
Replace switch 55 (para 4 -18b).
Replace switch S5(para 4 -18b).
Replace switch S5 (para4 -18b).
Replace defective component. (para
4-19).

4-21
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Table 4-20. Camera Body Section Troubleshooting-Continued

fee Trowhle s vmptom Probable trouble Correction
17 EXP RESET indicator does not light (step 17). Defective EXP RESET indicator Repair wiring(fig. FO-13).
wiring.
18 BODLY OPR indicator dees not light (step 18). Defective BODY OPR indicator wir- Repair wiring{fig. FO-13).
ing. o )
19 BODY RDY indicator does not light (step 19). Defective BODY RDY indicator Repair wiring (fig. FO-13).
wiring. N
20 FILM FAIL indicator does not light (step20). Defective FILM FAIL indicator wir- Repair wiring(fig. FO-13).
ing. i
21 NIGHT INTLK indicator does not light (step Defective NIGHT INTLK indicator Repair wiring (fig. FO-13).
21). wiring. o
22 SIM OPR indicator does not light (step22). Defective SIM OPR indicator wir- Repair wiring{fig. FO-13).
ing. .
23 Multimeter indicators cpen circuit in any or Defective TEST RIGHT AS- Replace switch S9 (para 4 -18b).
all switch positions(step 23). SEMBLY switch S9. .
24 Vtvm indicates zero voltage in any or all Defective TEST RIGHT AS- Replace switch S9 (para 4 -18b).
switch positions(step24). SEMBLY switchS9. )
25 RIGHT B indicator does not light in any or ali Defective TEST RIGHT AS- Replace switch S9 (parza 4 -18¢).
switch positions(step 25). SEMBLY switchS9. )
26 RIGHT Ajindicator does not light in any or all Defective TEST RIGHT AS- Replace switch S9 (para 4 -18b).
switch fositions (step 26). SEMBLY switch S9.
27 Muitimer indicates open circuit in any or all Defective TEST LEFT ASSEMBLY Replace switch S8 (para 4 -185).
swilch positions(step27). switch S8.
28 LE¥FT A |ndicator does not light in any or all Defective TEST LEFT ASSEMBLY Replace switch S8 (para 4 -18b).
switch/positions (step 28). awitchS8.
29 LEFT B jndicator does not light in any or all Defective TEST LEFT ASSEMBLY Replace switch S8({para 4-18b).
switch positions(step29). awitchS8.

I

d. Camera Body Section Voltage and Resistance
Measurements. Use the schematic diagram (fig

[E0-12)] wiring di ramd parts loca-
tion diagrams (ﬁ [4-3,[2-Z) EQ-17) and [FO-19)

Table 4-22. Camera Body Section Resistance Measurements-
Continued

Continuity

From connector ping To connectar ping

as an aid when making voltage and resistance mea 2 5 s Js Jo Ji ¥
surements. A
(1) Voltage measurements. Table 4-21 lists the :_
voltages present on the connector associated with the W b
camera body section. These voltages are present only p*
when MASTER switch is set to CAMERA BODY and A*
with power applied to the test panel. c
Table 4-21. Camera Body Section Voltage Measurements g,
~_ Connector Voltage X
X, pins E and W 28 volts dc . .
J, pinsW. H, N 28 volts dc Ground pin
J, pinFandY 28 volts dc 4-14. Camera Test Adapter GS Trouble-t
(2) Resistance measurements. Table 4-22 lists shooting

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

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 | he trouble symptom col-
umn table 4-23 below, refer to the numbered steps in

From connector pins conmety To cannector pins the bench test (para 3-9a). Electronic parts referenced
";. & s s s Je J5 in the table are shown in schematic diagram (fig.
M D FO-15) and wiring diagram (fig. FO-16).
dJ 3 NOTE
L H The GS troubleshooting procedures supple-

ma o a >
(- e

= >

4-22

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

ltem Troudie Probable troubls
1 OPR ON indicator does not light (step2). Diode CR20 defective.
2 FILM FA]L indica tor does not light (step 2). Diode CL 17 defective.
3 INTLK indicator dges not light (atep 2). Diode CR19 defective.
4 NIG HT ingdicator does not Light (step 2). Diode CR18 defective.
5 SYNC indicator does not light (s8tep 2). Diode CR14 defective.
8 CYCLE imdicator coes not Light (step 2). DiodeCFP ° defective. )
7 DATA indicator does not light (step 4). Transisw.. Q2 or associated circuit
defective.
8 FLASH indicator does not light (step5). Transistor Q1 or associated circuit
defective.
9 Vtvim does not indjcate 115 vac whenac input a. Powerrelay K2 defective.
to pc e transformer is checked (step 12). b. Power transformer T1 defective.
c. Exposure relay K1 solenoid de-
fective.
d Diode CR5 defective.
10 Incorrect vtvm ipdication for EXPOSURE Power supply rectifier or filter cir-
switch setting(steps 13, 14, 15,16). cuit defective
11 No vtvm ipdication when EXPOSURE switch a. Resistor R9 defective.
is setat44 MM CAL (step13). b Power supply rectifier, filter,
resistor load circuit defective.
c. Power transformer T1 defective.
12 No vtvm ipdication when EXPOSURE switch a Diode CR6 defective.
is setat3IN. CAL(step 14). b. EXPOSURE switch S2 defec
tive.
¢ Resistor R8 defective.
13 No vtvm ipdication when EXPOSURE switch e. Relay K1 contacts defective.
is setat6IN. CAL(step 15). b. Resistor R7 defective.
14 No vtvm indication when EXPOSURE switch a. Diode CR7 defective.

¢. Camera Test Adapter Voltage and Resistance

Megsurements, Use the schematic diagram (fig.

15 setat 12 IN.CAL (step 16).

b. Resistor R6 defective

Correction
Replace diode CR20 (para 4-24c).
Replace diode CR17 (para 4 -24c).
Replace diode CR19 (para 4-24c).
Replace diode CR18 (para 4-24c).
Replace diode CR14 (para 4-24c).
Replace diode CR16 (para 4 -24c).
Replace transistor or associated de-
fective component (para 4-24c¢).
Replace transistor or associated de-
fective component(para 4 -24¢).
a. Replace relay K2 (para4-24c).
b. Replace transformer (para
4-24q).
¢. Replace relay K1 (para4-24c).

d Replace diode CR5 (para4 -24c).

Replace defective component (para
4-24c¢).

a Repusce resistor R9 (para4 -24¢).

b Replace defective component
(para 4-24c).

c. Replace transformer Tl (pare
4-24q)

a Replacediode CR6 (para4 -24c).

b. Replaceswitch52 (para 4~245).

¢. Replace resistor R8 (pars 4-24¢).

a Replace relay K1 (para4-24c).

b. Replace resistor R7 (para
4-24¢)

a Replace diode CR7 (para4 -24c).

b. Replace resistor R6 (para
4-24¢).

(2) Resistance megsurements. Make all resistance
measurements with power cable W? disconnected

FO-15), wiring diagram (fig. FO-16), and parts loca-
tion diagram (fig. 3-7 and 4-5)as an sid when making
voltage and resistance measuremerts.

(1) Voltage meagurements. The tramsistor
termina) voltages listeq in table 4 -24 below are mad
with the multimeter. ‘The voltage measurements arc
taken with the camera test adapter front panel
POWER switch set to QN.

Table 4-24. Camera Test Adapter Voltage Measurements

Transgtor Volegge to ground

Emitter Collector Bace
A3Q1 0vdc +28 vde 0 vde
A3Q? 0vde ~28vdc 0 vde

from connector J1.
(a) The dc resistance of power transformer T1
windings are listed below:
Terminals Resisiance (chms)
1-2 130
3-4 11

(b) The resistance measurements of the camera

testadamtes connectoraaxedisterdntabled 25 balow.

Connector — pin teot points Rematance
P1-DtoP2-A 0 ohm
P1-EtoP2-N 0 ohm
P1-MtoP3-a 0 ohm
P1-HtoP1-Z 0 ohm

4-23
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Table 4-25. Camera Test Adapter Resistance Measurements - Continued

Coanerilor=—pin test poinis

Connector—pin test points Resistance
P2-S to P3-K (with POWER switch to OFF) Infinity
P2-S to P3-K (with POWER switch toON) 0 ohm
P2-W toJ4 (-~ TACH test point), P3-J 0 ohm
P2-Y toP3-M 0 ohm
P3-AtoP3-W,J1-H,L 0 ohm
P3-d toP2-P 0 ohm
P3-G toP2-b 0 ohm
J1-GtoP2-S 0 ohm

Section IV. GS MAINTENANCE OF CAMERA ANALYZER

Resiatance
P1-RtoP1-NY 0 ohm
J2-CtoP2-E 0 ohm
J2-CtoJctCR11 and CR12 0 obm
P2-AtoP2-V,R,B,C 0 ohm
P2-G toP3-H 0 ohm
P2-H to J3(EXPOSURE test point) 0 obm
P2-LtoP2-K 0 ohm
P2-M toP3-L 0 ohm
WARNING
Disconnect the power source from the equip-
ment when making repairs.
NOTE

GS maintenance includes all repair oper-
ations covered in TM 11-6760-239-12 and
DS maintenance as well as those covered in
this chapter.

4-15. Camera Analyzer GS Repair Proce-
dures

Most of the assemblies, subassemblies, and parts in the
camera analyzer can be reached easily and replaced
without the use of special tools. When replacing parts,
the general techniques and precautions in a through ¢
below apply.
WARNING

Acetone is toxic and flammable. Use only in

small quantities in a well-ventilated area. Do

not breathe vapors or allow liquid to contact

the skin. Do not use in the presence of open

flame or sparks.

a. To remove or loosen liquid staked parts, carefully
scrape away any vigible staking compound first, then
attempt to loosen part. If necessary, apply heat to the
screw using a soldering iron; heat only the staked part.
If heat fails, apply small quantities of acetone, Federal
Specification O-A-51, directly to the area with a
small brush. Remove acetone as soon as possible. To
apply liquid staking refer to paragraph 4-16b.

b. Use a pencil-type soldering iron with a 25-watt
maximum capacity. This equipment is transistorized.
If the iron must be used with ac, use an isolating trans-
former between the iron ard the line. Do not use a
soldering gun near the transistorized assemblies;
damaging voltages may be induced in the circuit com-
ponenta.

c. When soldering transistor leads, solder quickly.
Whenever wiring or parts permit, use a heat sink
(such as long-nosed pliers) between the solder point
and the transistor.

d After disassembiing the basic test panel (para
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3-13a), refer only to the paragraphs that contain in-
structions concerning the defective area.

4-16. Liquid Staking
Liquid staking (Glyptal 1201F) is a paste that ic ap-
plied to machine scraws, adjustments, nuts and other
fasteners to lock them in place.

a. Grade. Liquid staking grade 4 (Glyptal 1201F,
manufactured by General Electric Co., Schenectady,
New York) is the only grade used in the camera analyz-
er.

b. Application. Before it hardens, liquid staking can
be applied as follows:

(1) Using a brush, apply liquid staking to the
screw threads. Rerrove excess liquid staking.

(2) If the screw is placed in a blind hole, reverse
the rotation occasionally to allow trapped air to es
cape.

(3) If necessary to thin liquid staking, use Glyptal
1500 Thinner (manufactured by General Electric Co.,
Schenectady, New York).

(4) Approximately 12 hours curing time is re-
quired. Heat, not exceeding 212° F. from 3 to 5 hours,
may be used to accelerate curing.

4-17. Epoxy Coating
After any maintenance has been performed that re-
quires removal of the surface coating on printed cir-
cuit board and components assemblies, the exposed
areas must be recoated for fungus and moisture protec-
tion using the following procedure.

WARNING

Xylol is toxic and flammable, use it only in

small quantitis in a well ventilated area. Do

not breathe vapore or allow liquid to contact

the skin. Do not use in the presense of open

flame or sparks.

a. Part A (Resin). Measure 100 parts by weight of
Araldite 571CX (manufsctured by Ciba Co., Fair
Lawn, N.J.) with 28 parts by weight of Beetle 216-8
(manufactured by American Cyanamid Co.) and stir
well. Mix 27 parts by weight of Xylol (Federal Specifi-



cation TT-X-916) and stir well Mix 13 parts by
weight of Diacetone Alcohol (Federa Specification O-
D-306) and stir well Store in separate container.

b. Part B (Hardener). Measure 100 parts by weight
of Aradite 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 reguires 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 Analyzer GS Replacement
Procedures
a Replacement of POWER Connector J1, SYS SIM-
ULATOR Connector J2, BODY Connector J3, LEFT
ASSEMBLY Connector 4, 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
3-13a(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.
NOTE
Connectors J1, J3, J5, J7, J8 and J10 have
terminals installed on the mounting hard-
ware. When ingtalling a replacement connec-
tor, make sure the terminals are located in
the same position
NOTE
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 position.
(4) Remove connector (5) from behind front panel
(5) Replace connector (5) by reversing steps in
a2), (3), and (4).
(6) Replace the test panel in the combination case
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by replacing 14 screws.

b. Replacement of MASTER Switch S1, MODF
Switch S5, TEST LEFT ASSEMBLY Switch S8, TEST
RIGHT ASSEMBLY Switch S9, or TEST Switch SI0.
To replace these switches, proceed as follows:

(1) Perform the procedures in paragraph
3-13a(l), (2), and (3).

(2) Unsolder and carefully mark or tag all electri-
ca 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).

NOTE

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
position. When installing a replacement
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 case
by replacing 14 screws

c. Replacement of Lamp Sockets XDS1 Through
XD$A. 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 QI 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-
ca 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

)(4) Replace the transistor (44) by reversing steps
in (2) and (3).
(5) Replace the test pand in the combination case
by replacing 14 screws.
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e. Replacement of Transformer T2. To replace the
trausformer, proceed as follows:

(1) Perform the procedure in paragraph 3-13a(1),
(2), and (3).

(2} Remove the four screws (27, fig. FO-19) that
cecure the chassis and components assembly to the top
and bstiom support (33, 34).

(3) Remove the screw (35) and washer (36) :hat se-
cure the chassis and components assembly to the post

3.
NOTE

When performing step (4} below, avoid

and componeats assembly (29).

(4} Carefullv ylace the chassis and components as-
sembly (29) to a position suitable for removing the
transformer (50).

(5) Unsolder and carefully mark or tag all electri-
ca! connections on the transformer (50).

(6) Remove four screws (48) and four nuts {49)
that secure the transformer (50) to the chassis and
components asgembly.

(7) Remove the transformer (50).

{8 Replace the transformer by reversing steps in
(2) throurh(7) above.

(8) Replace the test panel in the combination case
by repiacing 14 screws.

f. Replacement of Transformer T1. To replace the
transformer, proceed as follows:

(1) Perform steps in e(1) through (4) above.

(2 Unsulder and carefully mark or tag all electri-
ca: coanections ou the transformer (47).

(3) Remove two screws (45) and two nuts (46) that
secure transformer (47) to the chassis and components
assembly.

(4) Remove transformer (47).

(5) Replace the transformer (47) by reversing
steps in (2), (3), and (4) above.

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

4-19. Disassembly of Printed Circuit
Board Components Assembly
Al6.
(fig. 4-2)
& Perfoim steps in paragraph 3-13a(1) through (3)
for access to compopents on assembly Al6.
b. Perform steps in paragraph 3-13i(2) through (7)
to remove assembly A16 from the camera analyzer.
¢. When replacing switches (11, 31, and 84, fig
4-2), unsolder and carefully ruark or tag all electrical
connections on wairs of switches.
NOTE
If the setting of any variable resistor (165,
167, 174, or 199} is disturbed during the dis-
assembling proces, perform the appropriate
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adj stment grocedure given in paragraph
3-15 after reassembling A16.
d. when replacing other components (resistors,
capacitors, diodes, transistors, relays, or integrated
circuit asserablies), similarly unsolder and carefully

mark or tag all electrical leads.

4-20. Reassembly of Printed Circuit
Board and Components Assembly
Al6.

c. Replace any component that was removed in the
reverse order of removal.
NOTE
If it is necessary to spray Epoxy coating, thin
with Xylol (Federal Specification TT-X-916).

b. Mask over 5/16-inch on both sides of connector
contacts before applying Epoxy coating(para4--17).

¢. Mask over screw adjustment of variable resistors
R2, Ri8, R20, and R23 (199, 174, 167 and 165, fig.
4-2) and the holes of test points TPl through TP6
(185, 188, 210, 170, 168 and 98) before applying
Epoxy coating(para4-17).

d. Replace A16 in the camera analyzer by reversing
steps in paragraph 3-i(2) through (7).

e. If any variable resistor is replaced or its contrcl
setting is disturbed during the disassembly of A16,
perform the appropriate adjustment procedure given
in paragraph 3-15.

[. After step e above is accomplished (if applicable),
repiace the test panel in the combination case by re-
placing 14 screws.

4-21. Disassembly of Chassis and

Component Assembly

a. Perform steps in paragraph 3-13g (1) through (3)
for access to chassis and component assembly.
NOTE
It may not be necessary to remove the chassis
and component assembly (29, fig FO-19)
completely from the camera analyzer for dis-
assembly purposes. If this is the case and dis-
assembly is attempted without unsoldering
all parts, pesition the assembly carefully af-
ter performing step in b above to prevent
strain on electrical wiring.
b. Release the chassis 1nd componert assembly by
removing four screws(27) and four nuts(28).
¢. Partially withdraw the chassis and component as-
sembly without producing sirain on its wire leads,
then ungolder and carefully mark or tag ali electrical
connections to the assembly.
d. To remove lamp sockets, perform steps in para-
graph4-18¢(2) through(5).
e. To remove transistors Q1 or Q2, perform steps in
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10 Diode(
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12 Diode
13 Diode(CR3’I)
i

74 Dwde(Cm
75 Diode(CR121)

76 Diode(CR39)

115 Diode(CR115)
ﬁg Zapacmr((‘l%)
118 Diode(CR59)
119 Diode(CR60)

145 Diode(CR101)
146 Diode(CR99)
147 Diode(CR66)
148 Diode(CR94)
149 Diode(CR97)
150 Diode(CR52)
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151 Diode(CR53)

)

165 Variable ruq-stnﬂRZi)
166 Tummorlm)

167 Varisble resistor (R20)
168 Test Point(TP5)

159 Resistor(R14)

170 Test point(TP4)

i Dy

173 Resister (R16)

174 Variable resistor (R18)
175 Resistor(R15)

197 Diode{CR29)
138 Diode(CR28)
199 Variable resistor (R2)

210 Test point.
211 Resistor(R7)
(R8

bor (R47)
221 Transistor(Q18}
222 Diode{(CR74)
223 Diode(CR30)
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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(4). Printed circuit board and component assembly A16. parts location (sheet 4 of 5).
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Key tofig. 4-3.

1 Transiator(Q1)
2 Transistor(Q2)

4 Resistor (R5)

5 Cepacitor(C2)

6 Resistor(R6)

7 Transformer(T2)
8 Capacitor(C1)

9 Diode(CR3)

18 Resistor(R2)
19 Recistor(R8)
20 Resistor (R9)
21 Resistor (R10)
22 Resistor(R7)

Figure 4-3. Chassis and component assembly, parts location
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paragraph 4-18d(2) and (3).

f. Toremove transformer T2, perform steps in para-
graph4-18e (5) through (7).

g. To remove transformer T1, perform steps in
paragraph 4-18f(2) through (4).

h. When replacingother componentsregistors,
capacitors, or diodes), similarly umsolder and carefully
mark and tag all electrical connections.

4-22. Assembly of Chassis and Com-
ponent Assembly
(fig. 4-3)
a Replace any component that was removed in es
sentially the reversard@r of removal.
NOTE
If it is necessary to spray Epoxy coating, thin
with Xylol (Federal Specification TT-X-916).
b. Mask over 19 terminas on both sides of the chas-
sis and component assembly before applying Epoxy
coating (para 4-17).
¢ 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.

‘©_O0 O
R3 Oz

=9

e= R4
G‘RZB

0l

'O 0 O

EL6760-239-34-TM-39

Figure 4-4, Assembly A15, parts location.
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Section V. GS MAINTENANCE OF CAMERA
TEST ADAPTER

WARNING
Disconnect the power source from the
equipment when making repairs.
NOTE

GS maintenanrce includes all repair opera-
tions covered in TM 11-6760-239-12 and
DS maintenance as well as those covered in
this chapter.

4-23. Camera Test Adapter GS Repair
Procedures

The camera test adapter repair procedures are iden-
tical to the camera analyzer GS repair procedures. Re-
fer to paragraph 4-15 for camera test adapter GS re-

pair procedures.

4-24. Camera Test Adapter GS Replacement
ment Procedures

[(fig—4-5) ]

a Replacement of Transformer T1. Replace trans

former T1 (2) as follows:

(1) Periorm the procedure in paragraph 3-19i(1)
through (4). :

(2) Unsolder and carefully mark or tag all electri-
cal connections to transformer T1 (2).

(3) Remove two nuts (3) and two washers (4)
securing transformer T1 (2) to chassis and carefully re-
move transformer.

1 2,3,4 9 22 19 16 15 17

| ]

L\

1 13 25 12 26

S

1 Mode and exposure board and switch assembly A3
2 Trunsformer T1

3 Nut(2)

4 Washer(2)

5 Switch, rotary, FSPOSURE S2
6 Switch, rotary. #* DES1

7 RelayK1,K2(2)

8 TransistorQl, Q2(2)

9 CapacitorC1

10 Capac torC2

11 CapacitorC3, C4(2)

12 Resistor R1, R4 (2)

13 Resistor R2, R5(2)

14 Deleted

24

EL6760m2 30 m3bemT M =37

15 Resistor R6

16 Resistor R7

17 Resistor R8

18 Resistor R9

19 Resistor R10

20 Resistor, variable R11

21 Resistor, variable R12

22 Resistor, R13

23 Resistor R14

24 Resistor R15

25 Diode (CR(I:RZthrough CR7, CR10 through CR14, and CR16
1

26 DiodeC
27 DiodeCR9

Figure 4-5. Mode and exposure board and switch assembly, parts location.
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(4) Install replacement transformer T1 by revers-
ing the procedures in(2) and (3) above.

(5) Reassemble the camera test adapter by revers-
ing the procedure in paragraph 3~19i(1) through (4).

b. Replacement of MODE Switc» S1 or EXPOSURE
Switch S2. Replace MODE switch S1 (6) or EXPO-
SURE switch S2 (5) as follows:

{1) Perform the procedure in paragraph 3-19i(1)
through (4).

(2) Unsolder and carefully mark or tag all electri-
cal connections to the switch.

{3) Unsolder the switch from the printed circuit
board and carefully remove awitch.

(4) Install a replacement switch by reversing the
procedures in (2) and (3) above.

(5) Reassemble the camera test adapter by revers-
ing the procedures in paragraph 3-19i(1) through (4).

¢. Replacement of Remaining Electronic Compo-
nents. Replace any of the remaining electronic compo-
nents as follows:

(1) Peiform the procedures in paragraph 3-19i(1)
through (4).

(2) Unsolder and carefully mark or tag all electri-
cal connections to the electronic component.

(3) Unsolder the electronic component in question
and remove.

(4) Install the replacement part by reversing steps
in(2) and (3) above.

NOTE

When replacing diodes or electrolytic capaci-

tors, be sure to observe the correct polarities.

(5) Reassemble the camera test adapter by revers-
ing the procedures in paragraph 3-19i(1) through (4).

4-25. Camera Test Adapter Adjustment
Procedures

a. The camera test adapter procedures consist of
adjustment of exposure test signal variable resistors
R11 and R12 (20, 21, fig. 4-5)] These adjustments are
required after GS repairs have been performed on the
equipment.

JUMPER
P/0
P2

b. The test equipment required to perform the
camera test adapter adjustment procedures are listed
below.

(1) Simulator, Control System, Camera LS-36A.
{2) Voltmeter, Electronic ME-202A/U (vivm),

4-26. Adjustment of Exposure Test Signal
Variable Resistors R11 and R12

a. Connect the vtvm positive lead to pin 17 of mode
and exposure and switch assembly A3; connect the
vtvm negative lead to pin 20.

b. Using a jumper cable, connect pins J and K of
camera test adapter connector P2.

c. Connect one end of cable assembly LM-110A
(part of LS-36A) to LS-36A connector J705 and the
other end to the 28 volts dc and 115 volts, 400 Hz
power sources.

d. Connect one end of power cable W9 (part of
LS-80A) to camera test adapter connector J1 and the
other end to a + 28 volts dc power source.

e Connect one end of cable assembly LA-174A
(part of LS-36A) to camera test adapter connector P3
and the other end to LS-36A connector J706.

/. Set LS-36A POWER awitch to ON.

8 Set camera test adapter EXPOSURE switch to
44MM CAL.

h. Set camera test adapter POWER switch to ON.
Allow the equipment to warm up for approximately 15
minutes.

i. On mode and exposure board and switch assembly
A3, adjust resistor R11 (20, fig. 4-5) for a +134 %6
millivolts (mv) indication on the vtvm.

J. Set camera test adapter EXPOSURE switch to
OPRALL.

£ On mode and exposure ard _and switch
assembly A3, adjust resistor R12 (21, for a

+2.5 £0.1 volt dc indication on the vtvm.

[ Set POWER switches on the LS-36A and camera
test adapter to OFF.

m. Disconnect test setup.

J
K

CAMERA
TEST ADAPTER
W~ = =
a3

| S

VOLTMETER,
ELECTRONIC

¥E-202a/70 *
(VTve)

SYSTEM SIMULATOR
CABLE ASSY (LS-364)
LA-I174A

(P/OLS-36A)

P3

J706

J705

POWER SOURCE

POWER CABLE W9
(P/OLS-80A) CABLE ASSEMBLY
Li-110A

(P/0L8-36A)

+28v0C TO0
+28vVDC
1I3VAC 400HI

POWER SOURCE
ELBT76D-239-34-Ti4-13

Figure 4-6. Camera test adapter adjustments.
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APPENDIX A

REFERENCES

The following publications contain information applicable to the direct support and general support repairman of
Test Set, Analyzer Camera LS-80A.

DA Pam 310-4 Index of Technical Manuals, Technical Bulletins, Supply Manuais (Types 7, 8,
and 9), Supply Bulletins, and Lubrication Orders.
DA Pain 310-7 U.S. Army Index of Modification Work Orders.

TM 11-1510-204-20-2-1 Organizational Maintenance Manual: Signal Electronic Equipment Configura-
tion, Army Model OV-1D Aircraft.

TM11-1510-204-35-2/1 Direct Support, General Svpport, and Depot Maintenance Manual: Signal Elec-
tronic Equipment Configuration, Army Model OV -1D Aireraft.

T™ 11-6625-203-12 Operator and Organizational Maintenance Manual: Multimeter AN/JURM-105,
and AN/URM 105C Including Multimeter ME-77/U.

T™ 11-6625-366-15 Operator’s Organizational, DS, GS, and Depot Maintenance Manual: Multimeter
TS-352B/U.

TM 11-6625-537-14-1 Operator’s, Organizational, Direct Support, General Support, and Depot

Maintenance Manuul: Voltmeter, Electronic ME-202A/U. (NSN
6625-00-709-0288) and ME-202B/U (NSN 6625-00-972-4046).

TM 11-6625-1703-15 Operator, Organizational, DS, GS, and Depot Maintenance Manual Including
Repair Parts and Specia! Tool Lists: Oscilloscope AN/USM-281A.
TM 11-6720-236-12 Operator's and Organizational Maintenance Manual: Camera, Still Picture

KA-76A and Lens Cones, Camera, Aerial Reconnaissance LA-370A,
LA-371A, and LA-372A.

TM 11-6720-236-35 DS, GS, and Depot Maintenance Manual Including Repair Parts and Special Tool
Lists: Camera, Still Picture KA-76A and Lens Cones, Camera, Aerial
Reconnaissance LA-370A, LA-371A, and LA-372A.

TM 11-6720-245-20 Organizational Maintenance Manual Including Repair arts and Special Tools
List: Photographic Surveillance Systcm, Airborne KS-104A (6720-890-7623)
and Photograpkic Surveillance System, Airborne KS-104B (6720-406-4653).

TM 11-6720-245-34 Direct Support and General Support Maintenance Manual Including Repair
Parts and Special Tools List: Photographic Surveillance System, Airborne
KS-104A (6720-890-7623) and Photographic Surveillance System, Airborne
KS-104B (6720-406-4653).

T™M 11-6720-250-12 Operator’s and Organizational Maintenance Manual Including Repair Parts and
Special Tools List: Photographic Surveillance System, Airborne KS-113A.
TM 11 -6720-250-35 Direct Support, General Support, and Depot Maintenance Manual Including

Repair Parts and Special Tools List: Photographic Surveillance System,
Airborne KS-113A.

TM 11-6760-220-12 Operator and Organizational Maintenance Manual: Test System, Photographic
Surveillance LS-34A; Analyzer, Still Picture Camera LS-44A; Test System,
Photographic Surveillance System LS-45A; Tool Kit, Still Picture Camera
Maintenance LS-48A; Test Set, Converter, Altitude-Ground Speed Ratio
IS5-50A; Test Set, Scanner Alignment LS-51A; and Test Set, Vacuum
Regulator Assembly LS-185A; as used for Testing Camera, Still Picture
KA-30A; and Photographic Surveillance Systems, Airbcrne KS-59( ) and

KS-61A.

TM 11-6760-238-12 Operator’s and Organizational Maintenance Manual Including Repair Parts and
Special Tool Lists for Test Set, Control Panel, Fecal Plane Shutter LS-78A.

TM11-6760-242-15 Operator’s, Organizational, DS, GS, and Depot Maintenance Manual Including
Repair Parts and Special Tool Lists: Timer, Digital Electronic LA -387A.

TM 11-6760-245-12 Operator’s and Organizational Maintenance Manual Including Repair Parts and
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TM 38-750
'T™M 55-1510-204-10/5

Special Tools Lists for Analyzer Set, Photographic Surveillance System
LS-89A (FSN 6760-462-3041).

The Army Maintenance Management System (TAMMS).

Operator’s Manual: OV-1D Aircraft.
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Figure FO-1. Camera test adapter, overall block diagram.
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Figure FO-1. Camera test adapter, overall block diagram.
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Night mode test, block diagram.
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Figure FO-13(2). Camera andyzer, wiring diagram (Sheet 2 of 2).
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Figure FO-15. Camera test adapter, schematic diagram.
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A. SWITCH SECTION WIRING DIAGRAM B. SWITCH SECTION WIRING DIAGRAM

TOP TOP

R1110987 654321 1211109 8 7 6 5 4 3 2 1
12
DETAIL
SECTION A16S1 A16S2 A1653
A A A A
B B A A
C A A A
D B A
E A
F B
G A
H B
J A
K A
L A
NOTE :

FOR PROPER ORIENTATION, VIEW DETAIL A OR B
AS REFERENCED BY THE ARROW IN TOP
VIEW OF A16 (SEE PART 1),

EL 6760-239-34-TM-27
Figure FO-14(4). Printed circuit board and component assembly, wiring diagram (sheet 4 of 4).
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NOYE 3

TM 11-6760-239-34

v/o
SWITCH 81

SECTION 8
1211100 876349321

VIEWED FROM REAR

v/o [CESHET)
swITCH 82
sECTION ®

20 ET e 2 1

Q

VIEWED FROM REAR

T % 5 %
T % LI
x A X2
¢ o o
3 % 3 %

-
N

—

VIEWED FROM TOP

VIEWED * J0M REAR

NOTES

1, ====WIRING ON FRONT SIDE OF PRINTED CIRCUIT BOARD
AND REARSIDE OF SWITCH WAFER SEZTIONS,
2,====WIRING ON BACK SIDE OF PRINTED CIRCUIT BOARD,

3. CR21 JUMPERED TOPIN 14,

Figure FO-16®. Camerq test adapter, wiring diagram.

*/o
SWITCH S¢
SECTION A

12111089 876 %543 2

VIEWED FROM REAR

EL6760-239-34.784.29 ()
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29(REF) 32

y@F iu Q@l
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3I1(REF)

29(REF)

36 (REF)

k14

E L6760=239 =34=T Mw=30

1 Screw(14).

2 Irndicator laamp 3sembly; INTERVAL PULSE. INTVL, and
FILM DRIVE lights (A14). (Mounting kardware included with in-
dicator assembly.j )

3 Switch,.pushbutton. PLUS OUTPUT S14. (Mounting hardware
included with switch.) .
4 Switch, pushbutton OPERATE OFF S15. (Keyway washer in-
cluded with switch.)

5 Facenat.

6 Washer (3).

7 Washer(3).

8 Indicator lamp assembly; MOUNT AC, CAM 28V. AC #A, and
Ac BB lights. (Mou.t ing hz:idvw are include with indicator assembly.)
9 Indicator lamp assenbly; INT VL PULSE, MAN PIC, VERT POS,
and RELAY OPR lights A12. (Mounting hard wzre included with in-
dicator assembly.)

10 Indicator lam Bazembly; SYS READY, ¥I XSH AC, NIGHT
EXP, and. ELASH DC lights All. (Mounting hardware included with
indicator assembly.)

11 Indicator lamp assembly; LEFT A, RIGHT A. LEFT R and
RIGHT El lights (A7). (Mounting hardware included with in.:cator
assembly.) )

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
DE(,;)Ill lights (A10). (Mounting hardware included with indicator as-
sembiyt,

14 - dicator lampassembly; 44MM, 3 IN. 6 IN., and 12 IN. lights
(A8) lounting hardware included with indicator &aﬂg.b

15 iadicator Tamp assembly; EXP RESET, SIM OPR. BODY RDY,
and BODY OPR lights (A4). (Mounting hardware included with indi-
cator assemblv.)

16 Indicatorr’ mmp ssembly; FILM FAIL, AUTO TRIP, NIGHT
INTLK, and NIGHT lights(A5). (Mounting hardware included with
indicator assembly.)

17 indicatormampembly: CYCLE PULSE and RECYCLE INI-
'l".Ag‘lE lights (A3). (Mounting hardware included with indicator as-
sembly.)

18 Indicator lamp assembly; R/IC BRDG and DC VOLTS lights
(Al). (Mount *:hardware included with indicator assemblg.)

19 Indicator lamp assembly; SCOPE, VOM DC, WIDTH, and
INTVL lights (A2). (Mounting hardware included with indicator as-
sembly.)

20 Indicator lamp assembly; DC POWER, and AC POWER lights

Figure FO-17. Cameraanaly:



B@zsrnsn

36 (REF)

37

E L6760e239 =34~T M=30

1 Scr
INTERVAL PULSE, INTVL, and
FILM DRIV ghts A14 Mountrng hardware included with in-

u PLUS OUTPUT S14. (Mounting hardware
mc?Ned: Wrﬁr ( g

ush utton OPERATE OFF S15. (K washer in-
cluded wrt switch) (Keyway

3 W%Qr (d
MOUNT A By, ACOAen 5

Ac Bﬁa?rts aSnI\Fountrn h/ardvvarerncu ewrth |n rcator assem
and RELAY OPR lights 12 (Mountr ng hardware rncluded Wrth in-

10Ind| a$efn Y'S READY FLASH AC NIGHT
LASH kI)rlyA?I ?Mor%ng hardware included with

|n I
Dk barcwats e ith inchcao

RIGII%"'BC‘I‘IBIISTX

our%ﬁfe inclu E(yWI%\{IIIE{\; cl\al%rj U’\lDblI:'P) I|?hthA9d
DECbrl I ts AlB a?semunYng hardware rncluge% Wrm rnd\fcatoraa]s-
14 I |cator lam 44MM 3IN. 6N, and 12 IN. lights

(15 n C%Irgpr]%# dwarer cluded with inglicator assen d%(?
g]at% rBODY OPR WA% %I%/Iountrng hadsrlrvare incl Wrth rnd
16 Inoel )I FILM FAIL, AUTO TRIP, NIGHT

&LK and NIGHT I ghts%AS) (Mounting hardware included with
17I I CYCLE PUL YCLE INI-
TIATETatﬂEs?ng) iMoun¥ Ing hardware inclu Wrt (In Icator as-

Inicator | ﬁemb RDG and DC VOL TS light

)lrzléﬂoucr){ma%r nguded:wrth ind rfjlcnator assemLI g

INTVL Icarrts Iﬂpmg hasrgrvare incl ud\éld wCh rnd?cator as-

smbly.
20 Indicator lamp assembly; DC POWER, and AC POWER lights

T™M 11-6760-239-34

Potentiometer, E V/H 0~ 50 VOLTS R3.
ultidia prelrﬂsr n (21 (AMP 18. AMP 19). Mounting hardware

ncluded with
2 tenrom er FO -LAMBERTS R4. (Mounting hardware in-

cluded with romet

248%1rr/]|tchd e§§r€l \NGE and BODY OPR. (Mounting hard-
g|5 Switc] I DC XPOSURE S13. (Mounting hardware in-
26 SNIICIP] toggle” EXPOSURE S12. (Mounting hardware included
rtch CPI%J 9(3 6\/2 SIIVI OPR S3 and POWER S7 (Mounting

CYCLE PI}LSE S2. (Mounting hardware includ-

%6 (tMountrn hardware Included with indicator assembly.)
22

eg Srvrtch

29 H Id f SPARE 3. XF4.

ﬁr . Fr#ge e%)?rrrdge i ?f JII/Iountrng hardware included
31 Holder. C (SFY). (‘Mounting hardware included with fuse

3 HolfdseérsrA s“épdd XF2§' (Mounting hardware included with fuse

34 Blndlr(ljg post black\;(} PULSE TIMER GRD J13. VOM J15.
RIC 7.DC VOLTS GRD J19. and SCOPE GRD J20.

g ountiny hardwarerncluded wrth brndr (%post

1l Do

R? Brn |Gg TIMER PUL J12. VOM + Ji4.
C BRDG + J16. DC VOLTS INPUT SCOPE VERT J2L

gM ounting hardware i ancl uded \fvrth bi ndr ng post)

Y PIatean termin:

B K

9 Sw

40
1

3 ch P AMPT ST S6.
PrI oggu lH mponent assemhl
41 Brad et and nut assembly right sde A24. racket and nut as-

semglé/ |eft c;r)a

ew
45 Conn or mount ﬁzket d nut assembly A22.
216 Lamp DSlt roug a{r

48 Teﬂ panel

LA.)

Figure FO - 17. Camera andyzer. DS maintenance, exploded view.
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48

Y b SENLTECTENY § A HREH

P2 7

]

-2
v
Ny

CABLE ASSEMBLY, SPECIAL PURPOSE, ELECTRICAL, W5

} ?_ EJ:::I,—' 2 CABLE ASSEMBLY, SPECIAL PURPOSE, ELECTRICAL, W2

-3
v
~

CABLE ASSEMBLY, SPECIAL PURPOSE, ELECTRICAL, W6

I =l=r==]. o

CABLE ASSEMBLY, SPECIAL PURPOSE, ELLECTRICAL, SHUTTER CONE JUWPER

\ CABLE ASSEMBLY, SPECIAL PURPOSE, ELECTRICAL, W8
6 C L=/ PR

CABLE ASSEMBLY, SPECIAL PURPOSE, ELECTRICAL, CAMERA JUMPER

I E— i — 1| PR 7

2

CABLE ASSEMBLY, SPECIAL PURPOSE, ELECTRICAL, W9
CABLE ASSEMBLY, SPECIAL PURPOSE, ELECTRICAL, W4

T3 g

B | A
P P2
] 3 P2
I [
CABLE ASSEMBLY, SPECIAL PURPOSE, ELECTRICAL. Wi 2
i 3
S B i PSSy s Y S—
A 2 CABLE ASSEMBLY, SPECIAL PURPOSE, ELECTRICAL, #3
CABLE ASSEMBLY, SPECIAL PURPOSE, ELECTRICAL, W7 EL6760-23¢ 34-TM-31

Figure FO-18. Camera andyzer. cable assemblies. parts location.
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Screw (4)

Washer (4)

Nut (4)

Terminal (2)

ConnectorJ1 )
Connector J3 (screw (4), washer (4), nvt (4), and terminal)
Connector J4 (screw (4), washer (4), nut(4)).

Connector J2 (screw (4), washer (4), nut (4)).

Connector J6 (screw (4), washer(4), nut(4).

Connector J5 (screw (4), washer (4), nut (4), and terminal).
11 Connector J8 (screw (4), washer (4), nut (4), and terminal).
12 Connector J7 (screw (4), washer (4), nut (4), and terminal).
13 Connector J9 (screw (2)).

14 Screw (2).

15 Washer(4).

16 Nut(4).

17 Bracket and component assembly A26.

18 Connector J10 (screw (4), washer(4), nut.(4), and terminal).

19 Connector J11 (screw (4), washer(4), nut{4)).

20 Switch S10 and component assembly, LENS CONE TEST A27.
(Mcunting hardware included with switch and component assem-

Swmqmmauww

ly.:
21 Kuob(5). (Mounting hardware included with knob.)
22 Printed circuit board and component assembly A15.
23 SwitchS8and gumper assembly, TEST LEFT ASSEMBLY A19.
%42 3 Switch S9 and jumper assembly, TEST RIGHT ASSEMBLY

25 Switch S5 and jumper assembly, MODE A18.
26 SwitchS1 and jumper assembly, MASTER A17.
27 Screw (4).

28 Nut(4).

29 Chassis and component assembly A21.
30 Screw(8).

31 Washer(8).

32 Nut(8).

33 Support, top.

34 Support, bottom.

35 Screw (2).

36 Washer (2).

37 Post.

38 Screw(4).

29 Nut(4).

40 Terminal (2).

41 Washer(2).

42 Sleeve(4).

43 ‘Washar, thermafiln:.

44 Transistor(2)(Q1, Q2).

45 Screw\?).

46 Nut(2).

47 TransformerT1.

48 Screw (4).

49 Nut(4).

50 Transformer T2.

51 Screw (8).

52 Nut(8).

53 Socket (4)(XDS1 through XDS4}.
54 Washer(3;.

55 Terminai(3).

56 Lamp(DS: through DS4).

Figure FO-19. Camera andyzer, GS maintenance, exploded view.



VST
SIGNIFICANT FIG |

20 SIGNIFILANT FIG

18T
SIGNIFICANT F.G
20 SIGNIFICANT FiG

SIGNIFICANT FiG
20 SIGNIFICANT FIG

MULTIPLIER MULTIPLIER MULTIPLIER
TOLERANCE TOLERANCE TOLERANCE
FAILURE-RATE LEVEL TERMINAL

{ESTABLISHED RELIABILITY
TYPES ONLY)

COLOR CODE MARKING FOR COMPOSITION TYPE RESISTORS COLOR- CODE MARKING FOR FiLM-

TYPE RESISTORS

TABLE |
COLOR COGE FOR COMPROSITION TYPE AND FILM TYPE RESISTORS.
BAND A B8AND 8 BAND C BAND O BAND E
FIRST SECOND RESISTANCE FAILURE
COLOR  |SIGNIFICANT]  COLOR  [SIGNIFICANT] COLOR [MULT.PLIER COLOR | TOLERANCE § COLOR | RATE TERM
FIGURE F IGURE {PERCENT } LEVEL
BLACK [+ BLACK o] BLACK ] BROWN M=1 0
CROWN ! BROWN ! BROWN 10 RED P=01
AEQ 2 RED 2 RED 100 ORANGE | R:=001
ORANGE 3 GRANGE 3 ORANGE 1,000 veLLOw | s-0 001
YELLOW 4 YELLOW a YEI AW 10,000 | SILVER | +10 (comMP  § wiiTe SOLD -
TYPE ONLY) ERABLE
GREEN 5 GREEN 5 GREEN 100,000 f GoLD. | +3
BLus 6 BLUE 6 8LUE 1,000,000 | RED +2 (NOT AP-
PURPLE 7 PURPLE 4 PLICABLE 0
(VIOLET) (VIOLET) ESTABL ISHED
GRAY 8 GRAY 8 SILVER ool RELIABILITY).
WHITE a WHITE N GOLD o1

BAND A — THE FIRST SIGNIFICANT FIGURE OF THE RESISTANCE VALUE
{BANDS A THRU . SHALL BE OF EQUAL WIDTH )

BAKD B — THE SECOND SIGNIFICANT FIGURE OF THE RES'STANCE VALUE

BAND C — THE MULTIPLIER ( THE MULTIPLIER 1S THE FACTOR BY WHICH THE
TWO SIGNIFICANT F!GURES ARE MULT!PLIED TO YIELD THE
NOMINAL RESISTANCE VALUE.)

BAND O — THE RESISTANCE TOLERANCE

HAND E — WHEN USED ON COMPOSITION RESISTORS, BAND E INDICATES
ESTABLISHED RELIABILITY FAILURE — RATE LEVEL { PERCENT FAILURE
PER 1,000 HOURS) ON FILM RESISTORS, THIS BAND SHALL BE APPROXIMATELY
i-4/2 TIMES THE WIDTH OF OTHER BANDS, AND INDICATES TYPE OF TERMINAL

RESISTANCES IDENT <1ED BY NUMBERS AND LEYTERS
(THESE ARE NOT COLOR CODED )

SOME RESISTORS ARE IDENTIFIED BY THREE OR FOUR DIGIT ALPHA NUMERIC
DESIGNATORS. THZ LETTER R IS USEC IN PLACE OF A DECIMAL POINT WHEN
FRACTIONAL VALUE. OF AN OHM ARE EXPRESSED. FOR £XAMPLE -

2R7 2 2.7 OHMS IORO = 10 0 OHMS

FOR WIRE - WOUND - TYPE RESISTORS COLOR CODING iS NOT USED, IDENTI-
FICATION MARKING 1S SPECIFIED IN EACH OF THE APPLICABLE SPECIFICATIONS

EXAMPLES OF COLOR CODING

(ET) { GEN)
* » *
A B CDE A B C 0 a8 CoOD E
w
wll z F1E3 « wlz w
2it-helisilz — —z{iSllo]l ghicfiallafl ¥ S
HEEE T i E ghelefel s | T
Sl ® Olls o[> @ Y Ol 3
oo o &g -7 Q e L =
8 a 25 $ o  souoEmnBLz
= e -t
NOMINAL RESISTANCE 3,500 CHMS NOMINAL RESISTANCE 1,400 OHMS NOMINAL RISISTANCE 3400 C IMS
RESISTANCE TOLERANCE 5% RESISTANCE TOLERANCE +I0% RESISTANCE TOLERANCE #5%

FAILURE RATE LEVEL M TERMINAL SOLDERABLE

COMPOSITION-TYPE RESISTORS FILM - TYPE RESISTORS
% IF BAND D 1S OMITTED, THE RESISTOR TOLERAANCE 1S * 20% ANMD THE RESISTOR IS NOT MIL-STD

A COLOR CODE MARKING FOR MILITARY STANDARD RESISTORS

MIL SPEC IDENT MIL SPEC IDENT

(SILVER) {SILVER)
N
/ 1IZIN\1

I1ST FIG.(GRAY) I1ST FIG '
DECIMAL 1GOLD) _j | {ORANGE ) _‘
2D FIG.(RED) J 20 FIG (ORANGE ) l
TOLERANCE {SILVER)

MULT (BROWN) ‘]
TOLERANCE (GOLD)
(A} B2UH £ 10% (B) 330UH 5%

COLOR CODING FOR TUBULAR ENCAPSULATED RF CHOKES. AT A, AN EXAMPLE OF
OF THE CODING FOR AN 8 2UH CHOKE IS GIVEN AT 8, THE COLOR BANDS FOR
A 330 UM INDUCTOR ARE ILLUSTRATED

COLOR CODING FOR TUB\E:IE\;EEﬁ(h\PSULATED R.F CHOKES

SIGNI=- INDUCTANCE

COLOR FICANT | MULTIPLIER TOLERANCE
FIGURE {PERCENT)

BLACK o |

BROWN | 10 i

RED 2 100 2

ORANGE 3 1,000 3

YELLOW 4

GREEN 5

BLUE 6

VIOLET 7

GRAY 8

WHITE 9

NONE 20

SILVER 10

GOLD DECIMAL POINT 3

MULTIPLIER 1S THE FACTOR BY WHICH THE TWO COLOR FIGURES
ARE MULTIPLIED TO OBTAIN THE INDUCTANCE VYALUE OF THE
CHOKE COIL.

B. COLOR CODE MARKING FOR MILITARY STANDARD INDUCTORS.

CAPACITORS, FIXED, VAL

CM

MIL iDENTIFIER (BLACK
IST SIGNIFICANT FIG!
ZD SIGNIFICANT F|

FRONT
HULTIPLIER
CAPACITANCE TOLERA

CHARACTERISTIC

DC WORKING VOLTAGE
OPERATING TEMPERAT\E

J&_i_gvmﬁnlou GRADE

MICA -DIELECTRIC

Figure FO-20. Color code ma



\PACITORS, FIXED, VARIOUS-DIELECTRICS, STYLES CM, CN, CY, AND CB.

(o]

-MiL IDENTIFIER (BLACK DOT)

1ST SIGNIFICANT FIGURE
‘l 2D SIGNIFICANT FIGURE

4

3

L MULTIPLIER
CAPACITANCE TOLERANCE
- CHARACTERISTIC

- DC WORKING VOLTAGE
OPERATING TEMPERATURE
{ VIBRATION GRADE

. 3.5}

MICA - DIELECTRIC

r TEMPERATURE COEFFICIENT

CN

r— MIL IDENTIFIER (SILVER LOT)
18T SIGNIFICANT FIGURE

I
r—l J 220 sonriT Fun
s & b

e ol
g1
L

{MULTCPL IER

CAPACITANCE TOLERANCE

PAPER-DIELECTRIC

cYy
MIL IDENTIFIER ( BLACK DOT)
I1ST SIGNIFICANT FIGURE
i 20 SIGN'FICANT FIGURE
(] )
»ow Y
JE:, INDICATGR
_?_{ METHOD A
| “wmuLtipuer
- CAPACITANCE TOLERANCE
L. OPERATING TEMPERATURE RANGE

GLASS-DIELECTRIC, GLASS CASE

cs

~—-— MIL IDENTIFIER {BLACK DQT)
—— 1 ST SIGNIFICAKT FIGURE
~- 20 SIGNIFICANT FIGURE
MULTIPLIER
CAPACITANCE TOLERANCE

\———- CHARACTERISTIC

MICA, BUTTON TYPE

TABLE 3 — FOR USE WITH STYLES CM, CN,CY AND 8.

™ 1

1-6760-239-34

2] _OC__ | OPERATING
15t | 20 \| CAPACITANCE TOLERANCE [CHARAC WwoR [VIBRATION
COLOR "",;' si6 | s16 {muLmipLigr] “APAC OLE c TERISTIC Yo iNe v GRADE
FIG. | FIG cM JCN [cv Jce Jcw]enlce| cm TV, CM [T
sLack MY o | o ] +20%| +20% 5 5800 +70°c| 10-55H2
BROWN [ 1 10 s le|s
RED 2 2 100 | 2% 2% t2%] C -55% o +85°C
ORANGE 3| 3 1,000 +30% o o | 300
YELLOW P 10,000 £ -85 +125%C|10-2,0001
GREEN s 1 s 5% £ =00
BLUE 6 | & ~58%7+150°C]
PURPLE 3 7
VIOLET)
GRAY 8 | e
WHITE 9 | o
GOLD ot 5% | 15%
SILVER CcN 0.01 |210%] t10% | *10% | 0%

TABLE 6 — TEMPLRATURE COMPENSATING, STYLE CC.

'ST SIGNIFICANT FIGURE

'—- 1ST SIGNIFICANT FIGURE
‘ 2D SIGNIFICANT FIGURE

MULTIPLIER
CAPACITANCE TOLERANCE

SIGNIFICANT FIGURE
MULTIPLIER

r TEMPERATURE COEFFICIENT

20
(‘ - CAPACITANCE TOLERANCE

MIL IDENTIFIER

Dbbod
T T

——— TEMPERATURE COEFFICIENT
fﬁ- IST SIGNIFICAXT FIGURE
- 1 [l v
Q o 01—— 2D SIGNIFICANY FIGURE
3 ?"‘ MULTIPLIER

\ CAPACITANCE TOLERANCE

(BLACK 0OT) FRONT MiL (DENTIFIER
( BLACK DOT )
MIL [DENTIFIER REAR FRONT
@] (BLACK DoT)
I T
REAR
AXIAL LEAD RADIAL LEAD DISK - TYPE

Figure FO-20. Color code marking for MIL-STD resistors, inductors and capacitors.

C.

COLOR CODE MARKING FOR MILITARY STANDARD CAPACITORS

APACITANCE TOLERANCE
COLOR | TEMPERATURE sic| 4| muLTiPLiER’ CAPACITANGE TOLERANC l L
COEFFICIENTY | Zo ] 2ie CAPACITANCES | CAPACITANCES | 1D
g hias OVER 10 UUF | 10 UUF OR LESS|
R
BLACK o ofo ' +z0uuF |cc
BROWN -30 i 10 +i%
RED -80 2|2 100 +2% +0.25 uuF
ORANGE -150 3|3 1,000
YELLOW -220 4| a
GREEN —330 5| s 5% £05 UUF
BLUE —470 6|6
PURPLE
IVIOLET) ~1%0 ri7
GRAY 8|8 oum*
WHITE 99 0% +10%
GCLD +100 0. +1.0 UUF
SILVER 0.01

THE MULTIPLIER 15 THE NUMBER BY WHICH THE TWO SiGNIFICANT (SIG) FIGURES ARE MULTIPLIED TO OBTAIN
THE CAPACITANCE IN UUF

LETTERS INDICATE THE CHARACTERISTICS DESIGNATED IN APPLICABLE SPECIFICATIONS: MiL-C-5,
WIL-C-25D, MI'L-C~112728, AND MIL-C -10950C RESPECTIVELY

LEVTERS INDICATE THE TEMPERATURE RANGE AND VOLTAGE - TEMPERATURE LIMITS DESIGNATED IN

MiL-C-

150152

TEMPERATURE COEFFICIENT IN PARTS PER MILLION PER DEGREE CENTIGRADE

OPTIOMAL CODING WHERE METALLIC PIGMENTS ARE UNDESIRABLE.

ESC-FM 913 73
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AND WHAT SHOULD BE DOME ABOUT IT:

Recommend trat trez installat,on antenna alignment

procedure be changed throu specify a 2° IFF
antenna lagz rather tnan 1°.

REASON: Experience '.as shown that with only a 1° lag,
tne antenna servc sy is too sensitive to wind
custing in excess o knots, and has a tendenecy to
rapidly accelerate a 2celerate as it hunts, causing

strain to the drive tr¥in. Hunting is minimized by
adjusting the lag to 2° witlout degradation of operationi

Ttem 5, Fune column. Change "2 db"4o "3gp."
REASON: justment procedure for the TRANS POWER
FAULT irdiea calls for a 3 db (500 watts) adjust-
ment to light the TRANS POWER FAULT indicator.

Adq step f.1 to read, "Replace cover plate removed
i .1, above."

KREASON: To replace the cover plate.
Zone C 3. On J1-2, change "+24 vIC to "+5 vDpC."

REASON: This is the output line of the 5 VDC power
supply. + 24 VDC is the input voltage.
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