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| TECHNICAL MANUAL

DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT MAINTENANCE MANUAL INCLUDING REPAIR PARTS AND SPECIAL TOOL LISTS PHOTOGRAPHIC SURVEILLANCE SYSTEM, AIRBORNE KS-113A

Be careful when working on the 115- volt ac, 400-Hz, three-phase, line connections and the 28-volt de equipment connections. Serious injury or death may result from contact with these terminals.


WARNING HIGH VOLTAGE

is used in this equipment



DEATH ON CONTACT

May result if safety precautions are not observed. Be careful not to contact high voltage capacitors when working inside the Pod Assembly, Flasher LA-338A. If capacitor charge lamps are lit inside LA- 388A, discharge the capacitors before proceeding.

EXTREMELY DANGEROUS VOLTAGES EXIST IN THE LA-388A DON'T TAKE CHANCES!

[image: Figure, page 2]
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CHAPTER 1 — INTRODUCTION


1-1. Scope


	a. This manual covers direct support, general support, and depot maintenance for Photographic Surveillance System, Airborne KS-113A (Camera control system). It includes instructions at direct support, general support, and depot levels of maintenance. It also lists tools, materials, and test equipment authorized for direct and general support and depot maintenance.

	b. The complete technical manuals for this equipment are listed in (1) through (5) below.

	(1) Organizational Maintenance Manual including Repair Parts and Special Tools List Flasher System Photographic Aircraft LS—59A (TM 11-6760-228-12).

	(2) DS, GS and Depot Maintenance Manual Flasher System Photographic Aircraft LS-— 59A (TM 11-6760-228-35-1).

	(8) Operator and Organizational Maintenance Marual Camera, Still Picture KA-76A and Lens Cones, Camera, Aerial Reconnaissance LA-370A, LA-871A, and LA-872A (TM 11- 6720-236-12).

	(4) DS, GS and Depot Maintenance Manual Camera, Still Picture KA~76A and Lens



Cones, Camera, Aerial Reconnaissance LA-370A, LA-871A and LA-372A (TM 11-6720-236-35).

(5) Operator and Organizational Maintenance Manual Photographic Surveillance System Airborne KS-113A (TM 11-6720-250-12).

For applicable forms and records, refer to paragraph 1-8, TM 11-6720-250- 12.



1-2. Reporting of Equipment Manual Improvements

The reporting of errors, omissions, and recommendations for improving this publication by the individual user is encouraged. Reports should be submitted on DA Form 2028 (Recommended Changes to Publications) and forwarded direct to Commanding General, U.S. Army Electronics Command, ATTN: AMSEL—ME-NMP-AD, Fort Monmouth, N.J. 07708.



1—3. Common Names and Unit Numbers

The following common names and unit numbers have been assigned to the major components of Photographic Surveillance System, Airborne KS— 113A.









	Nomenclature
	Common name
	Unit No.




	'Photographic Surveillance System, Airborne KS-118A
	Camera control system
	



	Control, Height-Ground Speed Ratio C—8340/A
	Manual V/H control panel
	Ti



	Panel, Photo Junction (134A V75060-5)
	Photo junction panel
	8



	Control Master, Aircraft LA—432A
	Photo control panel
	3



	Control, Power Supply LA—406A
	Photo system assembly
	1



	Actuator Assembly, Rotary Mount Positioning LA—409A
	Rotary mount actuator
	2



	Actuator-Electro-MECH Linear (3 used)
	Left door actuator, Right door actuator,

Vertical door actuator
	4



	Light Sensor, Aircraft Camera LA-407A (3 used)
	Left light sensor, Right light sensor,

Vertical light sensor.
	5



	Panel, Camera Pulse (134A V81400-1 or 1844 V81400—3)
	Camera pulse panel
	6



	Pod Assembly, Flasher LA-388A
	Pod assembly
	10



	Camera, Still Picture KA—-76A
	Camera
	9



	Mount, Aircraft Camera LA—408A
	Camera mount A
	11



	Mount, Aircraft Camera LA—408B
	Camera mount B
	12



	Tracker, Flight Line LA-178A
	Flight line tracker
	13



	Sight, Oblique, Photo (Right) LA-163A
	Right oblique sight
	14



	Sight, Oblique, Photo (Left) LA-162A
	Left oblique sight
	15





quired to apply the vertical, right oblique or left oblique light sensor (Unit 5) exposure (brightness) signal through the photo junction panel (Unit 8) to the camera (Unit 9). This exposure (brightness) signal drives the camera shutter curtains to the desired slit width opening and also the lens cone diaphragm (except LA-870A, 1 3/4-inch lens cone) to the desired opening (f/ stop). Operation of the preselected camera door actuator relay 8K2, 8K3 or 8K4 will inhibit the exposure (brightness) signal of the remaining light sensors from control over the exposure circuitry of the camera (Unit 9).

(5) If desired, the camera (Unit 9) can be tripped manually, when in the pulse or pulse IMC mode, with one exposure made for each depression of the camera pulse switch on the pilot's stick or one depression of the CAMERA pushbutton switch located on the observer's camera pulse panel (Unit 6).

(6) The pilot may make visual observation through the erected flight line tracker (Unit 13) to assure him that the vertically positioned camera (Unit 9) is taking film frame exposures of terrain immediately beneath the aircraft. The pilot may use his left oblique sight (Unit 15) for observation purposes to assure himself that the left oblique positioned camera (Unit 9) is taking film frame exposures of the intended left oblique target area. The observer's right oblique sight (Unit 14) may be used in a similar manner when taking right oblique film frame exposures. Aircraft aerodynamic altitude corrections will assure the pilot of adequate target coverage.

b. Typical Night Mission (fig. 2-2). In the typical night photo mission, all major components of the camera control system are used except the three light sensors (Unit 5), flight line tracker (Unit 13), left oblique sight (Unit 15), and right oblique sight (Unit 14). The purely optical flight line tracker, left oblique sight (Unit 15), right oblique sight (Unit 14) and light sensors (Unit 5) cannot effectively be used during night mode operation. Limited use of these major components may be possible during the twilight and dawn hours. Use of pod assem- bly (Unit 10) artificial] lighting to obtain opti- mum night film frame exposures limits aircraft altitude to a maximum of 2,000 feet above . terrain.

(1) A manual E V/H signal, generated by the manual V/H control panel (Unit 7), is routed through the photo junction panel (Unit 8) and photo control panel (Unit 3) and applied to the photo system assembly (Unit 1). The Sys tem E V/H signal from the photo system assembly (Unit 1) is applied to the pod assembly (Unit 10). The photo system assembly (Unit 1) operates to develop + and — film drive voltages having a magnitude dependent upon the magnitude of the applied system E V/H signal and tachometer feedback signal from camera (Unit 9). The + and — film drive voltages provide power to the camera film drive motor which drives film at the prescribed rate to effectively compensate for apparent image motion during film frame exposure. In addition, a cycle pulse output signal is also produced that has a pulse repetition rate which is directly dependent upon the magnitude of applied system E V/H. Cycle pulse interval time determines the ultimate rate at which the camera is tripped and film frame coverage percentage of overlap.

(2) A night mode ground signal, generated within the photo control panel (Unit 3), is applied through the photo junction panel (Unit 8) to the night relay 1K4 in photo system assembly (Unit 1). This action causes relay 1K4 to energize, providing the night exposure increase (ground) to the camera (Unit 9). Application of the night exposure increase (ground) signal causes the camera shutter curtains to drive to their fullest open (1/60 second) position.

Since only the LA-870A (1 38/4-inch lens cone) is used in the night mode, no variable diaphragm is present.

(3) With the photo control panel (Unit 3) MOUNT switch in the 90° position, +28-volt de power is routed through the doors ground safety relay 8K1, nose gear up-lock switch S2 to the vertical camera door actuator relay 8K4. Opera- — ' tion of this relay applies +28 volt de power to the vertical door actuator (Unit 4) which mechanically opens the vertical camera window door. A vertical door actuator limit signal is applied to the photo system assembly (Unit 1). The 90° mount position ground signal utimately results in rotary mount actuator (Unit 2) operation which mechanically positions the rotatable mount to the 90° (vertical) position.

(4) The system E V/H signal from within the photo system assembly (Unit 1) is applied to the pod assembly (Unit 10) to program the il- luminator modules and control the illumination intensity level.

NOTE : The pod assembly (Unit 10) contains three separate illuminator modules which are used to provide variable amounts of terrain illumination depending upon the system E V/H signal (aircraft speed and altitude). The illuminator modules can be fired one at a time, in pairs or all at once, depending upon the illumination required. At high altitudes, the camera cycle rate is slow and illumination requirements are high, all illuminator modules are fired.

[image: Figure, page 8]

When the magnitude of the applied system E V/H signal is low or minimum, maximum flash illumination is generated, a slow flash trigger rate results and slow IMC film travel occurs in the camera (Unit 9). When the magnitude of the applied system E V/H signal is high, minimum flash illumination occurs at a fast trigger rate and fast ICM film travel occurs.


	(5) Cycle pulse application to the camera (Unit 9) causes camera cycling, thereby actuating the shutter curtains for a film frame exposure. Each camera shutter operation generates a pod assembly trigger I pulse output to the pod assembly (Unit 10), thus causing a pod assembly illumination flash in synchronism with camera shutter operation.

	(6) If desired, the camera (Unit 9) can be tripped manually, when in the night mode, by each depression of the camera pulse switch on pilot's stick or each depression of the CAMERA pushbutton switch located on the observer's camera pulse panel (Unit 6). Each depression of either switch generates a manual picture pulse which is processed by the photo system assembly (Unit 1) and developed into a cycle pulse ((5), above).





2-2. Camera Control System Analysis

The camera control system requires 115-volt ac, 400-Hz, phase B and phase C power, +28-volt de power and +5-volt de panel lamp power for operation. Primary +28-volt de and 1115-volt ac, 400-Hz, phase B and phase C power are applied to the camera control system from the aircraft re- mote circuit breaker and ac-de junction panel which the +5-volt de panel illuminate power is received from the aircraft internal and external lights panel. Primary ac and de power is applied throughout the camera control system when the photo control panel (Unit 3) SYS PWR switch is set to either READY or OPERATE position.

a. Primary Ac Power (fig. 2-3). Primary 115 volt ac, 400-Hz, phase B power from the aircraft remote circuit breaker and ac-de junction panel is applied to the photo system assembly (Unit 1) and manual V/H control panel (Unit 7). The 115-volt ac, 400-Hz, phase B power from the photo system assembly (Unit 1) is applied directly to the camera (Unit 9), photo control panel (Unit 3) and either station number 5 pod assembly (Unit 10) or station numbers 1 and 2 pod assemblies (Unit 10). Primary 115-volt ac, 400-Hz, phase C power from the aircraft remote circuit breaker and ac-de junction panel is applied through the photo system assembly (Unit 1) to the rotary mount actuator (Unit 2).

b. Primary De Power (fig. 2-4). Primary panel illuminate +5-volt dc, camera door +28 volt de and camera dc +28-volts power application are discussed as follows:

(1) Panel illuminate +5 volts de from the aircraft internal and external lights panel is applied directly to the photo control panel (Unit 3), camera pulse panel (Unit 6) and manual V/ H control panel (Unit 7).

(2) Camera door +28 volts de from the aircraft remote circuit breaker and ac-de junction panel is routed through doors ground safety relay 8K1 (when energized in the photo junction panel (Unit 8) and applied to contacts at the vertical, left and right camera door actuator relays 8K4, 8K3 and 8K2 respectively. Camera door +28 volts de from the aircraft remote circuit breaker and ac-de junction panel is routed through the photo junction panel (Unit 8), actuated left access door interlock switch S1 and then reapplied to the coil of doors ground safety relay 8K1 in the photo junction panel (Unit 8).

(3) Camera door +28 volts de from the doors ground safety relay 8K1 is applied through either an energized KA~76A override relay K4 or nose gear up-lock switch S2, then through photo junction panel (Unit 8) to the photo system assembly (Unit 1).

(4) Photo system assembly (Unit 1) developed vertical door open, left door open and right door open (+28 volts dc) power are applied through the photo junction panel (Unit 8) to the coils of the vertical camera door actuator relay 8K4, left camera door actuator relay 8K3 and right camera door actuator relay 8K2, located within the photo junction panel (Unit 8).

(5) Camera door +28 volts de from the vertical camera door actuator relay 8K4, when energized, is applied to the vertical door actuator (Unit 4). Camera door +28 volts de is applied to the left door actuator (Unit 4) or right door actuator (Unit 4) in a manner similar to that given for the vertical door actuator.

[image: Figure, page 10]

[image: Figure, page 11]

Figure 2-3. Primary ac power circuit, block diagram.


	(6) Camera de +28 volts from the aircraft remote circuit breaker and ac-dc junction panel is routed through the photo junction panel (Unit 8) and applied to the manual V/H control panel (Unit 7), photo control panel (Unit 3) and _ photo system assembly (Unit 1).

	(7) The +28-volt de camera power from the photo system assembly (Unit 1) is applied through photo junction panel (Unit 8) to the coil windings of camera pulse relay K2 and KA— 76A override relay K4. The +28-volt de camera power from the photo junction panel (Unit 8) is also applied to the camera (Unit 9) and aft junction panel.

	(8) A data request common (+28 volts dc) from the aft junction panel, is applied through the photo system assembly (Unit 1) to the camera (Unit 9).

	(9) Pod assembly +28 volts de from the photo system assembly (Unit 1) is applied through the photo junction panel (Unit 8) to station number 1, 2 or 5 for pod assembly (Unit




	10) operation, dependent on aircraft configuration.

	(10) When actuated, the gear down override switch S83 applies a ground through- the photo junction panel (Unit 8) to the coil winding of KA-~76A override relay K4 which energizes and is held energized through its own contacts.

	(11) When the MODE switch 383 in the photo control panel (Unit 3) is in either the PULSE or PULSE IMC position, a pulse mode ground signal is applied through the photo junction panel (Unit 8) to camera pulse relay K2 and photo system assembly (Unit 1). The pulse mode ground signal from the photo system assembly (Unit 1) is applied to the camera (Unit 9).



Figure 2-4. Primary de power circuit, block diagram. [Located in back of manual]

c. Exposure Servo Loop (fig. 2—5).. The ex- posure servo loop circuitry provides the expo- sure control necessary to adjust the camera shut- ter speed and the LA-871A (32-inch lens cone),

LA-374A (6-inch lens cone) or LA-372 (12-inch lens cone) aperture iris diaphragm when operating the camera control system in any mode except night. The complete exposure servo control circuit is comprised of the left, right and vertical light sensor (Unit 5), photo junction panel (Unit 8) and camera (Unit 9). Each light sensor (Unit 5) generates a continuous exposure (brightness) signal which is applied to the photo junction panel (Unit 8). Selection of the MOUNT switch 8S2 on photo control panel (Unit 3) ((1), (2) or (3) below determines which light sensor exposure (brightness) signal is routed through the photo junction panel (Unit 8) and applied to the camera (Unit 3). Refer to TM 11-6720—236-35 for the exposure servo loop discussion within the camera (Unit 9).

(1) With the MOUNT switch 3S2 on photo control panel (Unit 3) in R15° or R30° position, right door open (+28 volts dc) is applied to right camera door actuator relay 8K2 in photo junction panel (Unit 8), energizing the relay. This action applies the exposure (brightness) signal from 'the right light sensor (Unit 5) through the right 'camera door actuator relay 8K2 in photo junction /panel (Unit 8) to the camera (Unit 9).

(2) With the MOUNT switch 382 on photo lcontrol panel (Unit 3) in 90° (vertical) position, 'vertical door open (+28 volts dc) is applied to 'vertical camera door actuator relay 8K4 in photo 'junction panel (Unit 8), energizing the relay. 'This action applies the exposure (brightness) 'signal from the vertical light sensor (Unit 5) (through the vertical camera door actuator relay '8K4 in photo junction panel (Unit 8) to the cam- 'era (Unit 9).


	(3) With the MOUNT switch 8S2 on the 'photo control panel (Unit 3) in L15° or L80° 'position, left door open (+28 volts dc) is applied 'to left camera door actuator relay 8K3 in photo 'junction panel (Unit 8) energizing the relay. 'This action applies the exposure (brightness) 'signal from the left light sensor (Unit 5) 'through the left camera door actuator relay 8K3 in photo junction panel (Unit 8) to the camera '(Unit 9).

	dad. Film Drive Servo Loop (fig. 2-6). The \film drive servo loop circuitry provides the image 'motion compensation (IMC) and forward overlap either automatically ((1) below) or manually ((2) below).





(1) Automatic. :

| (a) Auto E V/H de analog signal, devel- 'oped by either the Airborne Data Annotation 'System AN/AYA-10 or Airborne Radar Naviga tion Air System AN/APN-171, is applied through the photo junction panel (Unit 8) to the manual V/H override relay K3.


	(b) With manual V/H override relay K3 energized, the automatic E V/H signal is applied through the photo junction panel (Unit 8), photo system assembly (Unit 1) to the photo control panel (Unit 3).

	(c) With the V/H switch 3581 on photo control panel (Unit 3) in the AUTO position, the auto E V/H signal is applied through the switch as system E V/H signal to the printed circuit board and component assembly module 1A3 within the photo system assembly (Unit 1). The printed circuit board and component assembly module 1A8 produces the compensated E V/H signals.

	(d) With both -tachometer feedback signal from camera (Unit 9) and compensated E V/H signal from the printed circuit board and component assembly module 1A3 applied the film drive amplifier module 1A2 produces the + and — film drive voltages which are supplied to the camera (Unit 9). The magnitude of the generated output drive voltages is dependent upon the magnitude of the applied -tachometer feedback and system E V/H input signals.





(2) Manual.


	(a) Manual E V/H de analog voltage, manually controlled and developed within the manual V/H control panel (Unit 7), is routed through the photo junction panel (Unit 8) and simultaneously applied to the manual V/H override relay K8 and the photo control panel (Unit 3).

	(b) With the V/H switch 3S1 on photo control panel (Unit 3) in the MANUAL position, manual E V/H is routed through the V/H switch 3S1 and is designated system E V/H signal.

	(c) The system E V/H signal from the photo control panel (Unit 3) is processed in the same manner as the auto E V/H signal ((1) (ce) and (d) above).

	(d) If the automatic E V/H signal is lost, manual V/H override relay K8 is deenergized, the manual E V/H signal is routed through the manual V/H override relay K8, photo junction panel (Unit 8) and photo system assembly (Unit 1) and applied to the photo control panel (Unit 83) even if the V/H switch 381 is in the AUTO position. The system E V/H signal from the photo control panel (Unit 3) is processed in the same manner as the auto E V/H signal ((1) (c) and (d) above).
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Figure 2-5. Exposure servo loop, block diagram.
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Figure 2-6. Film drive servo loop, block diagram.


	'e. Night Control Circuits (fig. 2-7). Manual E V/H signal, manually controlled and generated at the manual V/H control panel (Unit 7), is applied through the photo junction panel (Unit 8) to the photo control panel (Unit 3). This signal is converted to a system E V/H signal. The system E V/H signal is then applied through the photo system assembly (Unit 1) to the pod assembly (Unit 10).

	(1) With the MODE switch 383 on photo control panel (Unit 3) in NIGHT position, a night mode ground signal is applied through the photo junction panel (Unit 8) to the photo system assembly (Unit 1). The photo system assembly (Unit 1) processes this night mode ground signal to develop a night exposure increase (ground) signal which is applied to the camera (Unit 9). Application of this ground signal causes the camera shutter curtains to be driven to their widest opening and slowest shutter speed (1/60 second) position.

	_ (2) The pod assembly trigger I pulses and system E V-/H signal, from the photo system assembly (Unit 1), are constantly applied to the pod assembly (Unit 10) in all modes of operation. When night mode ground is applied, the photo system assembly (Unit 1) completes the required circuitry to apply pod assembly +28 volts de (system energized) and pod assembly 115-volt ac, 400-Hz, phase B power to the pod assembly (Unit 10). When the +28-volt de pod interlock circuitry is functioning normally, pod assembly ready (+28 volts dc) power is applied to the photo system assembly (Unit 1) which functions to supply a ready indicate (+28 volts dc) signal to the photo control panel (Unit 3).

	(8) The system E V/H signal, from the photo control panel (Unit 3), is applied to the photo system assembly (Unit 1) which generates + and — film drive voltages and cycle pulse output signal. The + and — film drive voltage determines the amount of ICM, while the cycle pulse trips the camera shutter thereby initiating film frame exposure. As the shutter curtains travel over the film format area, the camera (Unit 9) generates a pod assembly trigger I output which is applied through the photo system assembly (Unit 1) to the pod assembly (Unit 10). Application of the pod assembly trigger I pulse causes the pod assembly (Unit 10) to create a flash burst in synchronization with shutter operation.

	f. Camera Mount Positioning Circuit (fig. 2- 8). The camera mount positioning circuits are contained in the photo control panel (Unit 3), photo junction panel (Unit 8), photo system as-




	sembly (Unit 1), and rotary mount actuator (Unit 2). The camera mount A (Unit 11) or camera mount B (Unit 12) (with camera secured inside) is mechanically connected to the rotary mount actuator (Unit 2). With 115 volts ac, 400 Hz, phase C power applied to the photo system assembly (Unit 1), and camera de (+28 volts) power applied through photo junction panel (Unit 8) to the photo system assembly (Unit 1), the camera mount position circuit will function in the following manner:

	(1) The camera de +28-volt power is applied to the photo system assembly (Unit 1) and allows passage of the mount position voltage (error signal) through the photo system assembly (Unit 1).

	(2) The camera mount 115-volt ac, 400-Hz, phase C power from the photo system assembly (Unit 1) is applied to the rotary mount actuator (Unit 2) as mount 115 volts ac, 400 Hz.



Vertical window is used with LA370A (1 3/4 inch) lens cone.


	(3) When the LA-370A -(1-3/4 inch) lens cone is installed, the camera mount 115 volts ac, 400 Hz, phase C is removed from the rotary mount actuator (Unit 2). However, a power input ground is applied through-the normally-open contacts of the left access door interlock switch S4, photo junction panel (Unit 8) to the rotary mount actuator (Unit 2).

	(4) When a different mount position is selected with the MOUNT switch 8S2 on the photo control panel (Unit 3), the selected mount command signal is applied through the photo junction panel (Unit 8) to the photo system assembly (Unit 1), as the selected mount switch position signal. This action applies the mount position voltage (error signal) from the rotary mount actuator (Unit 2) through the photo system assembly (Unit 1), photo junction panel (Unit 8), as the mount position (error) signal, back to the rotary mount actuator (Unit 2). The rotary mount actuator (Unit 2) electronics processes the mount position (error) signal and applies the necessary corrective signal to the rotary mount actuator (Unit 2.) drive motor to cause the motor to drive the camera mount A (Unit 11) or camera mount B (Unit 12) to the selected position.

	g. Camera Window Door Circuit (fig. 2-9). The three camera window door circuits are identical, therefore the following description is applicable to all circuits (left, vertical, and right).
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Figure 2-7. Night control circuitry, block diagram.
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Figure 2-8. Camera mount positioning circuits, block diagram.

The camera window door circuits are operated by +28 volts de from the aircraft remote circuit breaker and junction panel when the system power switch is in READY or OPERATE position. Camera window doors are opened and closed in 'the following manner:

(1) Selecting the camera position with the MOUNT switch 382 on the photo control panel (Unit 8) enables the selected mount command signal to be applied through the photo junction panel (Unit 8) to the photo system assembly (Unit 1), thereby energizing the selected relay (30° left relay 1A3K8, 30° right relay 1A3K9,

15° left relay 1A8K10 or 15° right relay 1A3K-11). This action allows the camera de (+28 volts) power to be applied through the photc junction panel (Unit 8) to the photo system assembly (Unit 1) as camera +28 volts de. The _ doors open power from the photo junction panel (Unit 8) is now applied through the photo system assembly (Unit 1) as left, right or vertical door open power, to the selected door actuator (Unit 4).

(2) The camera door +28 volts de is applied through the photo junction panel (Unit 8) to the left access door interlock switch S1 (the left access door must be closed or the left access door interlock switch S1 manually overridden in 'order to enable +28 volts de through this switch). From the left access door interlock switch S1, the +28 volts de is applied to and energizes the doors ground safety relay 8K1. This switches the +28 volts de through the photo junction panel and applies +28 volts de to the nose gear up-lock switch S2 and the KA-76A override relay K4. Closing either nose gear uplock switch S2 or gear down override switch $3 allows the camera door +28-volt de power to be applied through the photo junction panel (Unit 8) as doors open power to the photo system assembly (Unit 1). Left, right or vertical door open power is applied from the photo system assembly (Unit 1) to left, right or vertical camera door actuator relays 8K2, 8K3, or 8K4 in the photo junction panel (Unit 8). Door close or open power is then applied to the door actuator (Unit 4).

: (8) The window door actuators either extend (close door) or retract (open door) depending on which door circuit (left, right, or vertical) is receiving the door open power. When a parti cular camera window door receives door open power, the remaining doors (if open) will be automatically closed.

h. Monitoring Circuits (fig. 2-10). The photo control panel (Unit 3) and manual V/H control panel (Unit 7) provide visual indications of camera control system operation. Camera control system monitoring circuits are the ready circuit ((1) below), the operate and frames remaining circuits ((2) below), and the auto fail circuit ((8) below).


	(1) Ready circwit. The ready circuit functions as follows:

	(a) When ready ground from the photo control panel (Unit 3) is applied to the photo system assembly (Unit 1), +28-volt de camera power is applied to the camera (Unit 9).

	(b) When the film cassettes are properly installed and film is appropriately threaded through the camera (Unit 9), camera interlock (+28 volts dc) power is applied to the photo system (Unit 1).

	(c) After the preselected left, right or vertical door actuator (Unit 4) has opened its camera door and the rotary mount actuator (Unit
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Figure 2-9. Camera window door circuits, block diagram.


	2) and mount have been properly positioned, a mount ready ground from rotary mount actuator (Unit 2) is applied to the photo system assembly (Unit 1).

	(d) With the camera door open, a door open ground signal is routed through the photo junetion panel (Unit 8) and applied as a doors open interlock (ground) to the photo system assembly (Unit 1).

	(e) With ready ground, mount ready ground, camera interlock (+28 volts dc) applied to the photo system assembly (Unit 1), preselected camera door open and the rotary mount actuator (Unit 2) appropriately positioned, the photo system assembly (Unit 1) generates a ready indicate (+28 volts dc) signal to the photo control panel (Unit 3), thereby causing the READY indicator 3DS2 to light.



During night mode operation the pod assembly (Unit 10) ready signal must also be applied to the photo system assembly (Unit 1) for the READY indicator 3DS2 in photo control panel (Unit 3) to light.


	(2) Operate and frames remaining circuit. The operate and frames remaining circuits function as follows:

	(a) When the camera shutter is tripped, the camera (Unit 9) develops an operate indicate (+28 volts dc) output pulse.

	(b) The camera operate indicate (+28 volts de) pulse is routed through the photo system assembly (Unit 1) and applied as an operatefail indicate simultaneously to the OPERATE indicator 3DS1 and FRAMES REMAINING counter 83M1 located in the photo control panel (Unit 3). Each camera trip operation causes the OP-ERATE indicator 3DS1 to flash and _ the FRAMES REMAINING counter 3M1 to decrease its count by one digit.

	(3) Auto fail circuit. The auto fail circuit functions as follows:

	(a) Altimeter fail control relay K1' and manual V/H override relay K3 process Airborne Data Annotation System AN/AYA-10 and Airborne Radar Navigation Air System AN/APN- 171 generated output signals and applies a con- trol signal to the logic circuit TA5A2 within the manual V/H control panel (Unit 7).

	(6) Logic circuit 7A5A2, located in manual V/H control panel (Unit 7), operation applies a pulsed signal to the AUTO FAIL indica-



tor causing it to flash. Manually depressing the AUTO FAIL indicator cover 783, resets the logic circuitry 7A5A2 thereby causing the indicator to remain continuously lit at a reduced intensity. The AUTO FAIL indicator remains lit until primary power is removed or until normal Airborne Data Annotation System AN/AYA-10 and Airborne Radar Navigation Aid System AN/APN-171 input signals are applied again.



2—3. Mechanical Functions

a. Rotary Mount Actuator (Unit 2) (fig. 2- 11). The rotary mount actuator mechanism consists basically of a gear train with a 430 to 1 ratio, a gear driven potentiometer 2R3, a gear driven limit switch 2S1, and a pinion gear at the output end. The entire mechanism is driven by electric motor 2B1 (para 2-6e). The gear motion functions, from helical gear 1 to the output at the pinion gear, as follows:

(1) With helical gear 1 rotating in a CW direction (as viewed from the shaft end of motor 2B1), helical gear 2 rotates as shown, transmitting its rotational force through the helical gear 2 shaft to gear 1. Gear 1 causes gear 2 and gear 3 to rotate as shown. Gear 2 and 8 output shaft transmits its rotational force to the pinion gear. This pinion gear engages a sector gear which is secured to the aft bulkhead of the camera compartment.

(2) As gear 3 rotates, it drives a no spring anti-backlash gear which is secured to, the shaft of five turn potentiometer 2R3. Five revolutions are required to drive the wiper arm of potentiometer 2R3 from one stop to the other.


	(8) As the no spring antibacklash gear on the shaft of 2R3 rotates, it drives another antibacklash gear in the direction as shown. This antibacklash gear is secured to the shaft of five turn limit switch 2S1. Five revolutions are required to rotate the limit switch 2S1 shaft from one open switch position to the other open switch position. These open switch positions are provided to remove power from motor 2Bl1. These limit switches open when the camera mount reaches its maximum right or maximum left position so as to prevent the camera mount from being driven beyond its maximum mechanical position.

	b. Door Actuator (Unit 4) (fig. 2- 12). The actuator shaft assembly of the door actuator (Unit 4) is attached to the left, right, or vertical camera door. With application of +28 volts de to the door close field winding of the drive motor 4B1, the gears in the door actuator mechanism
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Figure 2-11. Rotary mount actuator mechanisms.

rotate as shown in figure 2-12. This rotation causes extension of the actuator shaft assembly to open the door. With +28 volts de applied to the door open field winding, the gears rotate in the opposite direction to retract the actuator shaft assembly and close the door. When a limit switch is opened, power is removed from drive motor 4B1, stopping the action of the actuator shaft assembly. The door actuator mechanism functions in the following manner: 5 (1) The splined end of the drive motor en- gages a train of spur gears (1, 2 and 3) causing them to rotate in the direction shown. Spur gear (3) has engaged on the right side, through a flange clutch, the driving mechanism for retracting or extending the actuator shaft assembly.

Spur gear (3) has engaged on the left side through a worm gear, the driving mechanism fo} actuating three limit switches (4S2 through 484)


	(2) Spur gear (3) transmits the rotationa force through the flange clutch and bearing shaft to the acme screw. The acme screw rotates caus: ing the actuator shaft assembly (consisting of the 'acme nut, nut tube and fitting assembly) to re. tract.

	(8) Spur gear (3) also transmits the rota. tional force to the worm gear which is secure to the end of the bearing shaft. The worm gea! is engaged to four.traveler screws which are en gaged to four switch actuator guides.



Three switch actuator guides are used with limit switches 4S2 through 4S4. A fourth switch actuator guide is supplied as a spare.

As the worm gear rotates it causes all the traveler screws to rotate. The traveler screws cause the switch actuator guides to move up or down depending on the direction of rotation of the drive motor 4B1. As the switch actuator guides move they apply force to the limit switch actuators, causing the limit switches 4S2 through 4584 to open and close in the following manner. When the actuator shaft assembly is fully extended, limit switch 482 will open, limit switch 483 will close, and limit switch 4S4 will open. Refer to paragraph 2-6f for electrical operation of door actuator.

c. Camera (Unit 9). Refer to TM 11-6720- 236-85 for mechanical functioning of camera.



2—4. Optical Functions


	a. Right Oblique Sight (Unit 14). The right oblique sight provides the observer with a visual determination of the terrain objects passing the axes of the camera in the 15° right or 30° right position. The right oblique sight does not show the camera's field of coverage but it does indicate the central areas of the fields by means of concentric rings. The concentric rings are formed by light passing through bi-fringent material and polarized glass which causes optical interference that results in concentric rings.

	(1) The right oblique sight has a depression angle scale that is calibrated at 0, 15, and 30 degrees. This permits aligning the sight with the optical axis of the camera in the 15° right or 30° right position.

	(2) During automatic camera operation, aircraft flight is controlled so the image of a point or object to be photographed passes through the
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Figure 2-12. Door actuator mechanisms.

approximate center of the sight lens ring pattern. For manual operation, the appropriate camera switch is actuated when the object to be photo graphed is centered within this pattern.

b. Left Oblique Sight (Unit 15). The left oblique sight is identical in all respects to the right oblique sight (a above), except that it is oriented to operate in conjunction with the camera in the 15° left or 30° left position, and is used by the pilot.

c. Camera (Unit 9). Refer to TM 11-6720-

236-85 for optical functioning of camera.



2-5. Modes of Operation

The mode of operation for a particular mission is determined prior to the flight because of the inaccessibility (in flight) of various major components of the camera control system. Preflight mode selection is made at the camera (Unit 9). Four operational modes are available; they are autocycle (a below) and pulse (b below) and pulse IMC (c below) for day operation, and night electronic flash (d below) for night operation. In all modes of operation, a 60 percent exposure forward overlap of vertical exposures is made for an accurate scale, exsured coverage, and stereoscopic viewing of the photographs.


	a. Autocycle Mode (fig. 2-18). The autocycle mode of operation is obtained by setting the mode selector switch on camera (Unit 9) to AUTO REMOTE, the MODE switch 3S3 on photo control panel (Unit 3) to AUTO, V/H switch 3S1 on photo control panel (Unit 3) to either AUTO or MANUAL dependent upon desired E V/H input, SYS PWR switch 3S4 on photo control panel (Unit 3) to READY, POW-ER switch 781 on manual V/H control panel (Unit 7) to ON, OVERRIDE switch 7S2 on manual V/H control panel (Unit 7) to appropriate AUTO or MANUAL position, and VE-LOCITY-KNOTS and ALTITUDE-FEET thumbwheels on manual V/H control panel (Unit 7) adjusted as required by mission flight requirements.

	(1) Film transport. In the autocycle mode of operation, the camera shutter is tripped automatically at a rate dependent upon measured film travel. Film moves through the camera (Unit 9) at the IMC rate during exposure and during the interval between exposures. During the recycle period, the film is transported at a greatly increased rate. In this operational mode, a 60 percent overlap of vertical exposures is automatically provided.




	(2) Power and control circuits. Primary power application circuits (para 2-2a and b), camera mount positioning circuits (para 2-2f), camera window doors circuits (para 2-29), exposure control circuits (para 2—2c) and monitoring circuits (para 2-2h) are used during this mode of operation.

	(3) Initiate circuits. Autocycle mode of operation is initiated by setting the SYS PWR switch 8S4 on photo control panel (Unit 3) to OPERATE position. This action applies operate ground through the photo system assembly (Unit 1) to the camera (Unit 9).

	(4) Image motion compensation (E V/H signal). Image motion compensation (IMC) depends directly on Airborne Data Annotation System AN/AYA-~10 or Airborne Radar Navigation Aid System AN/APN-171 externally generated auto E V/H signal or manual V/H control panel (Unit 7) generated manual E V/H signal, camera mount depression angle and focal length of installed lens cone. The IMC rate (speed at which film is moved) is determined by the magnitude of the applied auto E V/H or manual E V/H signal as described in subparagraph (5) and (6) below.

	(5) Image motion compensation (auto EH V/H signal). The image motion compensation (IMC) rate as determined by the use of externally generated auto E V/H signal is as follows:



The AN/AYA-10 processes inertial information (V/H) in digital form to analog. The AN/AYA-10 and AN/ APN-171 energize or deenergize the manual V/H override relay K3 with reliable or fail outputs.


	(a) Airborne Data Annotation System AN/AYA-10 and Airborne Radar Navigation Aid System AN/APN-171 externally generated auto E V/H signal is applied through the V/H switch 8S1 (AUTO position) on photo control panel (Unit 3), designated system E V/H, and then applied to the photo system assembly (Unit ab fe

	(b) A mount position command signal from the MOUNT switch 382 on photo control panel (Unit 3) is applied to the photo system assembly (Unit 1). A camera lens cone focal length ground signal is also applied to the photo system assembly (Unit 1). These signals control internal circuitry which compensates the applied system E V/H signal for the camera depression



angle and also focal length of the lens cone installed on the camera (Unit 9).


	' (c) The film drive amplifier module 1A2 'within the photo system assembly (Unit 1) processes the internally compensated system E V/H signal to establish the + film drive (IMC) control voltages. The + and — film drive voltage is applied to the camera (Unit 9) film drive circuits which transport film at the correct IMC rate. The camera (Unit 9) generates the -tachometer feedback (IMC) signal which is applied to the film drive amplifier module 1A2 within the photo system assembly (Unit 1) to maintain the correct value of IMC control signal voltage.

	(6) Image motion compensation (manual E V/H signal). The image motion compensation rate using a manual E V/H signal is established as follows:

	(a) The VELOCITY-KNOTS and ALTI-TUDE-FEET thumbwheels on manual V/H control panel (Unit 7) are manually adjusted to indicate aircraft altitude and velocity (obtained from aircraft instruments). The ALTITUDE-FEET and VELOCITY-KNOTS thumbwheels adjust the output voltage such that it is directly representative of aircraft altitude and velocity. Generated manual E V/H signal is routed through the V/H switch 381 (MANUAL position) on- photo control panel (Unit 3), designated system E V/H and applied to the photo System assembly (Unit 1).

	(b) The IMC rate is then established as described in a(5)(c) (above).

	b. Pulse Mode (fig. 2-14). Camera control system pulse mode operation is obtained by setting the mode selector switch on camera (Unit 9) to AUTO REMOTE, the MODE switch 3S3 on photo control panel (Unit 3) to PULSE, V/H switch 3S1 on photo control panel (Unit 3) to either AUTO or MANUAL dependent upon desired E V/H input, SYS PWR switch 3S4 on photo control panel (Unit 3) to READY, POW-ER switch 7S1 on manual V/H control panel (Unit 7) to ON, OVERRIDE switch 7S2 on manual V/H control panel (Unit 7) to appropriate AUTO or MANUAL position, and VE-LOCITY-KNOTS and ALTITUDE-FEET thumbwheels on manual V/H control panel (Unit 7) adjusted as required by mission flight requirements.

	(1) Film transport. In the pulse mode of operation, exposures are taken at regular inter- 'vals controlled by cycle pulses from the intervalometer module 1A1 within the photo system as- 'sembly (Unit 1). For each cycle pulse generated




	by the intervalometer module 1A1 within the photo system assembly (Unit 1) and applied to the camera (Unit 9), one film frame exposure is made and then the camera automatically recycles. Film remains stationary until the next input cycle pulse actuates the camera (Unit 9). A 69 percent overlap of vertical exposures is provided by the intervalometer module 1A1.

	(2) Power and control circuits. Primary power application circuits (para 2-2a and b) camera mount positioning circuits (para 2-2f), camera window doors circuits (para 2-29), exposure control circuits (para 2-2c) and monitoring circuits (para 2-2b) are used during this mode of operation.

	(3) Initiate circuits. Pulse mode ground from the MODE switch 383 (PULSE position) on the photo control panel (Unit 3) is applied to the camera pulse relay K2 and the photo system assembly (Unit 1). Pulse mode operation is initiated by setting the SYS PWR switch 3S4 on photo control panel (Unit 3) to the OPERATE position. This action applies operate ground to the intervalometer module 1A1 within the photo system assembly (Unit 1) and also to the pulse mode selection circuits within the camera (Unit 9). The intervalometer module 1Al1 develops a cycle pulse which is applied to the camera (Unit 9).

	(4) Interval between exposures. The interval between exposures depends directly on the magnitude of the system E V/H signal applied to the photo system assembly (Unit 1). The interval between exposures is established by the use of auto E V/H signal ((a) below) or manual E V/H signal ((b) below).

	(a) Interval between exposures (auto E V/H signal). Airborne Data Annotation System AN/AYA-10 or Airborne Radar Navigation Aid System AN/APN-171 generated auto E V/ H signal is routed through the V/H switch 3S1 (AUTO position) on photo control panel (Unit 3), designated system E V/H, and applied to the intervalometer module 1A1 within photo system assembly (Unit 1). Application of a mount position command and lens cone focal length ground signals to the photo system assembly (Unit 1) causes compensation of the applied system E V/ H signal for mount depression angle and focal length of the installed lens cone. The intervalometer module 1Al1 processes the compensated E V/H signal to produce a cycle pulse output signal having a pulse interval time duration directly dependent on the magnitude of the compensated E V/H signal.
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	(b) Interval between exposures (manual E V/H signal). The ALTITUDE-FEET and VELOCITY-KNOTS thumbwheels on manual V/H control panel (Unit 7) are manually adjusted to indicate the aircraft altitude and velocity (obtained from aircraft instruments). The ALTITUDE-FEET and VELOCITY-KNOTS thumbwheels adjust the output voltage such that it is directly representative of aircraft altitude and velocity. Generated manual V/H signal is routed through the V/H switch 3S1 (MANUAL position) on photo control panel (Unit 3), designated system E V/H signal and applied to the photo system assembly (Unit 1). The cycle pulse output signal of the intervalometer module 1A1 is applied to the camera (Unit 9).

	(5) Single exposures. Single film frame ex- 'posures are made by momentarily pressing either the CAMERA pushbutton switch 6S1 on camera pulse panel (Unit 6) or the camera pulse switch 'on the pilot's stick. Pressing either of these switches applies a manual picture pulse (ground) through the photo junction panel (Unit 8) to the photo system assembly (Unit 1), thereby energizing the manual picture relay 1K7 in the photo system assembly (Unit 1). With the relay energized, a cycle pulse is applied to the camera (Unit 9). Holding either of these switches depressed causes the camera (Unit 9) to operate at its maximum cycling rate. In the pulse mode of operation, the camera pulse switch on the pilot's stick overrides the normal interval between exposures established by the intervalometer module 1A1 within photo system assembly (Unit 1). Releasing the pressed switch restores camera (Unit 9) operation to the normal interval between exposures.

	c. Pulse IMC Mode (fig. 2-15). Camera control system pulse IMC mode operation is obtained by setting the mode selector switch 9A1A-351 on camera (Unit 9) to AUTO REMOTE, the MODE switch 383 on photo control panel (Unit 3) to PULSE IMC, V/H switch 3S1 on photo control panel (Unit 3) to either AUTO or MANUAL dependent upon desired E V/H input, SYS PWR switch 354 on photo control panel (Unit 3) to READY, POWER switch 7S1 on manual V/H control panel (Unit 7) to ON, OVERRIDE switch 7S2 on manual V/H control panel (Unit 7) to appropriate AUTO or MAN-UAL position, and ALTITUDE-FEET and VE-LOCITY-KNOTS thumbwheels on manual V/ H control panel (Unit 7) adjusted as required by mission flight requirements.




	(1) Film transport. In pulse IMC mode of operation, exposures are taken at regular intervals and controlled by cycle pulses from the intervalometer module 1A1 within the photo system assembly (Unit 1) and film is transported through the camera (Unit 9) at an IMC rate. For each cycle pulse received by the camera (Unit 9) from the intervalometer module 1A1, one exposure is made and then the camera automatically recycles. A 60 percent overlap of vertical exposures is provided by the intervalometer module 1A1. Film moves through the camera (Unit 9) during the film frame exposure and also during the time interval (recycle period) between exposures. During the recycle period, film is transported at a greatly increased speed.

	(2) Power and control circuits. Primary power application circuits (para 2-2a and )), camera mount positioning circuits (para 2-2f), camera window doors circuits (para 2-29), exposure control circuits (para 2-2c) and monitoring circuits (para 2-2h) are used during this mode of operation.

	(3) Initiate circuits. The pulse IMC mode of operation is initiated by setting the SYS PWR switch 3S4 on the photo control panel (Unit 3) 'to the OPERATE position. This action applies operate ground to the intervalometer module 1A1 within the photo system assembly (Unit 1) and also to the pulse IMC mode selection circuits within the camera (Unit 9). The intervalometer module 1A1 develops a cycle pulse which is applied to the camera (Unit 9).

	(a) Interval between exposures. The interval between exposures is established as discussed in b(4) above.

	(b) Image motion compensation. Image motion compensation is established as discussed in a(4) above.

	(c) Single exposures. Single exposures are taken as discussed in b(5) above.

	d. Night Mode (fig. 2-16). Camera control system night mode operation (night electronic flash) is obtained by setting the mode selector switch on camera (Unit 9) to AUTO REMOTE, the MODE switch 3838 on photo control panel (Unit 3) to NIGHT, V/H switch 3S on photo control panel (Unit 3) to MANUAL, SYS PWR switch 8S4 on photo control panel (Unit 3) to READY, POWER switch 7S1 on manual V/H control panel (Unit 7) to ON, OVERRIDE switch 7S2 on manual V/H control panel (Unit 7) to MANUAL position and ALTITUDE-FEET and VELOCITY-KNOTS thumbwheels on



49019 'apow asjng *7I-Z aun, manual V/H control panel (Unit 7) adjusted as 'required by mission flight requirements.


	(1) Film transport. In the night mode of operation, the camera shutter is tripped automatically at a rate dependent upon measured film travel. Film moves through the camera at the IMC rate during exposure and during the interval between exposures. Camera shutter tripping action produces a pod assembly trigger I pulse output signal which causes the pod assembly to produce flash illumination in synchronism with shutter operation. Magnitude of the applied system E V/H signal determines pod assembly flash illumination intensity level. During the recycle period, film is transported at a greatly increased rate. In this operational mode, a 60 percent overlap of vertical exposures is automatically provided.

	(2) Power and control circuits. Primary power application circuits (para 2-2a and b), camera mount positioning circuits (para 2-2/), camera window doors circuits (para 2-29), exposure control circuits (para 2—2c) and monitoring circuits (para 2-2h) are used during this mode of operation.

	(3) Initiate circuits. The night mode of operation is initiated by setting the SYS PWR switch 8S4 on photo control panel (Unit 3) to the OPERATE position. This action applies operate ground through the photo system assembly (Unit 1) to the camera (Unit 9).

	(4) Image motion compensation (manual E V/H signal). Image motion compensation depends directly on the magnitude of the generated manual E V/H signal, camera depression angle and focal length of the installed lens cone (LA-— 370A, 1 3/4 inch). The IMC rate (speed at which film is moved) is determined by the magnitude of the applied manual E V/H signal. This IMC rate is established as follows:

	(a) The VELOCITY-KNOTS and AL-TITUDE-FEET thumbwheels on manual V/H control panel (Unit 7) are manually adjusted to indicate aircraft altitude and velocity (obtained from aircraft instruments). Generated manual E V/H signal is routed through the V/H switch 3881 (MANUAL position) on photo control panel (Unit 3), designated system E V/H, and i. applied to the photo system assembly (Unit 1).

	(b) A mount position command signal from the MOUNT switch 382 on photo control panel (Unit 3) is applied to the photo system assembly (Unit 1). A camera lens cone focal



length ground signal is also applied to the photo system assembly (Unit 1). These signals control internal circuitry which compensates the applied system E V/H signal for camera depression angle (90°, vertical) and also focal length of the LA-870A (1 3/4 inch) lens cone installed on the camera (Unit 9). This compensated system E V/ H signal is applied internally to the film drive amplifier module 1A2 within the photo system assembly (Unit 1) and externally to the pod assembly (Unit 10).


	(c) The film drive amplifier module 1A2 within the photo system assembly (Unit 1) processes the internally compensated system E V/H signal to establish the + and — film drive (IMC) voltages. The + and — film drive voltage is applied to the camera (Unit 9) film drive circuits which transport film at the correct IMC rate. The camera (Unit 9) generates the —tachometer feedback (IMC) signal which is applied to the film drive amplifier module 1A2 within photo system assembly (Unit 1) to maintain the correct value of IMC control signal voltage.

	(5) Pod assembly flash triggering. Flash trigger control of the pod assembly (Unit 10) is controlled through camera shutter operation. Each time the camera shutter is tripped, a pod assembly trigger I pulse is generated. This pulse is routed through the photo system assembly (Unit 1) and applied to the pod assembly (Unit 10). Application of this pulse results in a pod assembly (Unit 10) flash. The intensity level of the pod assembly (Unit 10) flash and illuminator module flash triggering sequence are directly dependent on the magnitude or the applied system E V/H signal.





2—6. Electronic Circuit Functions


	a. Manual V/H Control Panel (Unit 7) (fig. 2-17).

	(1) General. The manual V/H control panel provides visual warning when the automatic E V/H signal input to the camera control system has failed, generates a manual E V/H output signal, provides switching that allows manual overriding of the automatic E V/H signal, and generates the necessary de operational voltages required for panel circuit. Functionally, the manual V/H control panel consists of the de power and distribution circuit ((2) below), automatic E V/H fault detector circuit and automatic E V/H fault indicator and reset circuit ((8) below) —5-volt de regulator circuit, +128 volts de regulator circuit and manual E V/H output circuit ((4) below).
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	(2) De power and distribution circuit. The de power and distribution circuit utilizes 115 volts ac, 400 Hz, phase B input to generate five de operating voltages of -3.3 volts de, +5 volts de, -24 volts de, -110 volts de and +150 volts de required by circuits in the manual V/H control panel. Operating voltages of —24 volts de, —110 volts de, and +150 volts de used in circuits which generate the manual E V/H signal are referenced to signal ground. Signal ground is isolated from chassis ground which is the reference for the remaining circuit voltages. The de power and distribution circuit also routes +28 volts de used as a switching voltage and +5 volts de panel lamp voltage from external sources to the appropriate manual V/H control panel circuits.

	(3) Automatic HE V/H fault circuits. The automatic E V/H fault circuits consists of the automatic E V/H fault detector circuit and the automatic E V/H fault indicator and reset circuit. When either the radar altimeter fails (from Airborne Radar Navigation Aid System AN/ APN-171). or automatic E V/H fails (from Air borne Data Annotation System AN/AYA-10), external circuitry removes the automatic E V/H signal from the camera control system and applies manual E V/H signal. External circuitry also applies the appropriate fail signal to the automatic E V/H fault detector circuit. The fail input signal causes the gated output of the automatic E V/H fault detector circuit to change from an open to an alternating open-ground. This alternating open-ground is applied to the automatic E V/H fault indicator and reset circuit which causes the front panel AUTO FAIL indicator to flash. The indicator will continue to flash until either the fail input signal is removed by external circuitry or reset is manually initiated in the automatic E V/H fault indicator and reset circuit. If reset is manually initiated, the gated output of the automatic E V/H fault detector circuit changes from an alternating output to a constant ground output. The constant ground causes the AUTO FAIL indicator to cease flashing and remain constantly lit. The dim command from external circuitry, when initiated causes a decrease in AUTO FAIL indicator brightness. The automatic E V/H fault indicator and reset circuit also applies a manual E V/H switching signal to external circuitry. When manually ini- tiated, the manual E V/H Switching signal causes external circuitry to remove automatic E V/H signal from the camera control system and apply manual E V/H signal.

	(4) Manual E V/H circuits. The manual E V/H circuits consist of the —5-volt de regulator circuit, +128 volts de regulator circuit, and manual E V/H output circuit. The manual E V/H circuits are capable of supplying manual E V/H output signal over the required range of +0.600 volt de to +100.6 volts de. These circuits utilize ~24 volts de, -110 volts dc, and +150 volts de from the de power and distribution circuit to generate the manual E V/H signal. The —24 volts dec and +150 volts de are applied to separate regulator circuits to obtain the -5 volts de and +128 volts de, respectively. These two voltages along with the -110 volts de are applied by the manual E V/H output circuit. The manual E V/H output circuit consists of an operational amplifier controlled by the front panel VELOC-ITY-KNOTS and ALTITUDE-FEET thumbwheels. Settings on the thumbwheels determine the voltage applied to the operational amplifier input. This input voltage level determines the operational amplifier output voltage which is the manual E V/H signal.

	b. Photo Junction Panel (Unit 8) (fig. 2-18). The photo junction panel is used as a terminal board and switching device for various signals and voltages in the camera control system. These signals and voltages as well as pssar ae circuits are discussed below.

	(1) Door ground safety relay 8K1. When the left access door interlock switch S1 is actuated, camera door +28 volts de is applied to the doors ground safety relay 8K1, thereby energizing the relay. This action applies the camera door +28 volts de from the camera door circuit breaker CB88 to contacts of KA-76A override relay K4, nose gear up-lock switch S2, left camera door actuator relay 8K8, right camera door actuator relay 8K2 and vertical camera door actuator relay 8K4.

	(2) Right camera door actuator relay 8K2. With the right camera door actuator relay 8K2 deenergized, camera door +28 volts de from doors ground safety relay 8K1 is applied, as close door input, to the right door actuator (Unit 4). The right door open signal from the photo system assembly (Unit 1), via KA~76A override relay K4 or nose gear up-lock switch S2, is applied to the right camera door actuator relay 8K2, thereby energizing the relay. Circuit operation is as follows:

	(a) Exposure (brightness) signal from the right light sensor (Unit 5) is applied to the camera (Unit 9). _
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Figure 2-17. Manual V/H control panel, block diagram.


	(b) Exposure signal return from the camera (Unit 9) is applied to the right light sensor (Unit 5).

	(c) Camera door +28 volts de from the nose gear up-lock switch S2 is applied, as open door input, to the right door actuator (Unit 4).

	(8) Left camera door actuator relay 8K8. With the left camera door actuator relay 8K8 deenergized, camera door +28 volts de from doors ground safety relay 8K1 is applied, as close door input, to the left door actuator (Unit 4). The left door open signal from the photo system assembly (Unit 1), via KA~76A override relay K4 or nose gear up-lock switch S2, is applied to the left camera door actuator relay 8K38, thereby energizing the relay. Circuit operation is as follows:

	(a) Exposure (brightness) signal from the left light sensor (Unit 5) is applied to the camera (Unit 9).

	(b) Exposure signal return from the camera (Unit 9) is applied to the left light sensor EUnit 5);




	(c) Camera door +28 volts de from the nose gear up-lock switch S2 is applied, as open door input, to the left door actuator (Unit 4).

	(4) Vertical camera door actuator relay &8K4. With the vertical camera door actuator relay 8K4 deenergized, camera door +28 volts de from doors ground safety relay 8K1 is applied, as close door input, to the vertical door actuator (Unit 4). The vertical door open signal from the photo system assembly (Unit 1), via KA-76A override relay K4 or nose gear up-lock switch S82, is applied to the vertical camera door actuator relay 8K4, thereby energizing the relay. Circuit operation is as follows:

	(a) Exposure (brightness) signal from the vertical light sensor (Unit 5) is applied to the camera (Unit 9).

	(b) Exposure signal return from the camera (Unit 9) is applied to the vertical light sensor (Unit 5).

	(c) The +28 volts de from KA-76A override relay K4 or doors ground safety relay 8K1 is applied, as open door input, to the vertical door actuator (Unit 4).
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Figure 2-18. Photo junction panel, block diagram.


	c. Photo Control Panel (Unit 3) (fig. 2-19). The photo control panel provides the means to control operation of the camera control system, select camera mode of operation, and select the desired camera position for vertical or oblique photography.

	(1) The de ground from the photo system assembly (Unit 1) is applied to the MODE switch 883, SYS PWR switch 384, panel light 3Al, FRAMES REMAINING counter 3M1, OPERATE indicator 3DS1 and READY indicator 3DS2.

	(2) Mount interlock ground from the KA-— 76A override relay K4 is applied to the MOUNT switch 3S2.

	(3) Panel illuminate (+5 volts dc) from the internal and external lights panel is applied to the panel light 3A1, thereby causing the lamps to light.

	(4) The manual E V/H from manual V/H control panel (Unit 7) and automatic E V/H from the Airborne Data Annotation System is applied to the V/H switch 381.

	(5) When the SYS PWR 884 switch is set to the OPERATE position, an operate ground signal is supplied to the photo system assembly (Unit 1), which in turn provides the operating power for the camera (Unit 9) and pod assembly (Unit 10) (if used). Upon operation of the camera (Unit 9), an operate pulse signal is applied to the OPERATE indicator 3DS1 and FRAMES REMAINING counter 3M1 in the photo control (Unit 3), thereby causing the indicator to flash momentarily, and the counter will subtract one digit. If a malfunction occurs, during operation of the camera (Unit 9) a continuous fail signal (+28 volts de from the camera, Unit-9), is applied to the OPERATE indicator 3DS1, thereby causing the indicator to light continuously. The FRAMES REMAIN-ING counter 3M1 blocks this signal and prevents operation of its digital mechanism.

	d. Photo System Assembly (Unit 1) (fig. 2- 20). The photo system assembly receives input power signals from the camera control system and develops output control voltages and signals
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Figure 2-19. Photo control panel, block diagram.

necessary to operate the camera control system. These voltages and signals as well as associated circuits are discussed below.


	(1) Camera +28 volts dc. The camera +28 volts de from the aircraft remote circuit breaker and ac-de junction panel is applied, as camera dc +28 volts, through the CAMERA DC 15 AMP fuse 1F1 and filter 1FL7 as follows:

	(a) Direct to the one side of the coil and two contacts on de power relay 1K1.

	(b) Direct to the one side of the coil of ac power relay 1K2.

	(2) Ready ground signal. When the SYS PWR switch 384 on the photo control panel (Unit 3) is set to READY position, ready ground Signal is applied to the other side of the coils of de power relay 1K1 and ac power relay 1K2 energizing the relays.

	(a) With de power relay 1K1 energized, camera dc +28 volts is applied through the nor-



mally open contacts of de power relay 1K1 and filter 1FL1 to the following: pins D and F of connector 1XA1 of intervalometer module 1A1; pin N of connector 1XA2 of film drive amplifier module 1A2; pin 2 of connector 1XA3 of printed circuit board and component assembly module 1A3. Camera dc +28 volts from filter 1FL1 is applied to the following: one side of the coil of interlock relay 1K3; one side of the coil and one contact on night relay 1K4; one contact on ready relay 1K5; and one side of the coil and two contacts on manual picture relay 1K7. Camera dc +28 volts from the normally open contacts of dc power relay 1K1 is also applied to the camera (Unit 9), as +28-volt de camera power.

(b) With ac power relay 1K2 energized, door open power (camera door +28 volts de from aircraft remote circuit breaker and ac-dc junction panel) is applied through DOOR 2 AMP fuse 1F6, filter 1FL38 and normally open contacts of ac power relay 1K2 to pin 21 of connector 1XA3 of printed circuit and component assembly mod- 'ule 1A8. The 115 volts ac, 400 Hz, phase B is applied through CAMERA AC 5 AMP fuse 1F4, filter 1FL4 and normally open contacts of ac power relay '1K2 to the following: pin H of connector 1XA1 of intervalometer module 1A1; one contact on night relay 1K4; camera (Unit 9); and HOURS meter indicator 1M1. The 115 volts ac, 400 Hz, phase B from the normally-open contacts of ac power relay 1K2 is also applied through filter 1FL2 to pin H of connector 1XA2 of film drive amplifier module 1A2.


	(8) Mount ready ground signal. The mount ready ground signal from the rotary mount actuator (Unit 2) is applied to the other side of the coil of interlock relay 1K38, thereby energizing the relay. With interlock relay 1K3 energized, camera interlock (+28 volts dc) from camera (Unit 9) is applied through the normally open contacts of interlock relay 1K8, normally closed contacts of night relay 1K4 to the movable contact-on pod assembly interlock relay 1K6, and one side of the coil of ready relay 1K5.

	(4) Doors open interlock (ground) signal. The doors open interlock (ground) signal from either the left, right or vertical door actuator (Unit 4) is applied to the other side of the coil of ready relay 1K5, thereby energizing the relay. With ready relay 1K5 energized, circuit operation is as follows:

	(a) Camera dc +28 volts from filter 1FL1 is applied through the normally open contacts of ready relay 1K5 to the READY indicator 3DS2 on photo control panel (Unit 3), thereby causing the indicator to light.

	(b) When the SYS PWR switch 384 on the photo control panel (Unit 3) is set to OP-ERATE position, operate ground is applied through the normally open contacts of ready relay 1K5 to pin K of connector 1XA1 on interpyhoacee module 1A1 and to the camera (Unit

	(5) Night mode ground signal. When the MODE switch 383 on photo control panel (Unit 3) is set to NIGHT position, night mode ground signal is applied to the other side of the coil of night relay 1K4, thereby energizing the relay. With night relay 1K4 energized, circuit operation is as follows:

	(a) Camera de +28 volts from filter 1FL1 is applied through the normally open contacts of night relay 1K4 to the pod assembly (Unit 10), as pod assembly +28 volts de.




	(b) Camera interlock (+28 volts dc) from interlock relay 1K3 is applied through the: normally-open contacts of night relay 1K4 to a) stationary contact on pod assembly interlock relay 1K6. The camera interlock (+28 volts dc) is now removed from the movable contact on pod| assembly interlock relay 1K6 and one side of the: coil of ready relay 1K5.

	(c) The 115 volts ac, 400 Hz, phase B from normally open contacts of ac power relay 1K2 is now applied through the normally-open | contacts of night relay 1K4 to the pod assembly (Unit 10). .

	(d) Chassis ground is applied through' the normally-open contacts of the night relay 1K4 'to the camera (Unit 9), as night exposure: increase.

	(6) Pod assembly ready (+28 volts dc). When the ready interlock on the pod assembly closes, pod assembly ready +28 volts de is applied to the other side of the coil of pod assembly interlock relay 1K6, thereby energizing the relay. With pod assembly interlock relay 1'K6 energized, camera interlock (+28 volts dc) from the normally-open contacts of night relay 1K4 is applied through the normally open contacts of pod assembly interlock relay 1K6 to one side of! the coil of ready relay 1K5. With ready relay 1K5 energized, circuit operation is the same as: discussed in ((4)(a) and (6). above).

	(7) System E V/H. When V/H switch 381 on the photo control panel (Unit 3) is set to either MANUAL or AUTO position, system E V/H is applied to pin 12. of connector 1XA3 on printed circuit board and component assembly module 1A3, and to pod assembly: (Unit 10).

	(8) Negative tachometer feedback. The —tachometer feedback signal from the camera (Unit 9) is applied to pin K of connector 1XA2 on film drive amplifier module 1A2.

	(9) Mount switch 15°L, 30°L, 15°R or 380°R ground. When MOUNT switch 8S2 on photo control panel (Unit 3) is set to either L15°, L30°, R30° or R15°, mount switch ground is applied to pin 28, 19, 24 or 34, respectively, of connector 1XA3 on printed circuit board and component assembly module 1A3.

	(10) Mount 115 volts ac, 400 Hz, phase C. The mount 115-volt ac, 400-Hz, phase CG power from the aircraft remote circuit breaker and ac de junction panel is applied through MOUNT 2 AMP fuse 1F5, filter 1FL4 to pin 10 of connector 1XA3 on printed circuit board and component assembly module 1A8.




	(11) Mount 15°L, 30°L, 90° (vertical), 15°R or 30°R volts. The mount 15°L, 30°L, 90°, 15°R or 30°R (position) volts from the rotary mount actuator (Unit 2) is applied to pins 29, 16, 18, 35 or 25, respectively of connector 1XA3 on printed circuit board and component assembly module 1A38.

	(12) Compensated E V/H. The compensated E V/H signal, developed by the printed circuit board and component assembly module is applied to pin T of connector 1XA1 of intervalometer module 1Al1 and pin M of connector 1XA2 on film drive amplifier module 1A2.

	(18) LA-370A, LA-871A and LA-872A focal length ground. The LA-870A (1 3/4 inch), LA-371A (3 inch) or LA-872A (12 inch) focal length ground from the camera (depending on lens cone used) is applied to pins 7, 6 or 5, respectively, of connector 1XA3 on printed circuit board and component assembly module 1A3. In addition, LA-370A (1 3/4 inch), LA-871A (3 inch) or LA-872A (12 inch) focal length ground is applied to the Airborne Data Annotation System AN/AYA-10.

	(14) Manual picture pulse (ground). When CAMERA switch 681 on the camera pulse panel (Unit 6) or the camera pulse switch on the pilot's stick is actuated, manual picture pulse (ground) is applied to the other side of the coil of manual picture relay 1K7, thereby energizing the relay. With manual picture relay 1K7 energized, the circuit operation is as follows:

	(a) Camera de +28 volts from filter 1FL1 is applied through the normally-open contacts of 'Manual picture relay 1K7 to the camera (Unit 9), as a cycle pulse.



When manual picture relay 1K7 is deenergized, the cycle pulse from pin E of connector 1XA1 on intervalometer module 1Al1 is applied through filter 1FL5 and normally-closed contacts of manual picture relay 1K7 to the camera (Unit 9).

(b) Camera de +28 volts from filter 1FL1 is applied through normally-open contacts of 'manual picture relay 1K7 to the camera (Unit 9), as a + film drive voltage.

When manual picture relay 1K7 is deenergized, the + film drive voltage, pin

R of connector 1XA2 on film drive amplifier module 1A2, is applied through normally-closed contacts of manual picture relay 1K7 to the camera (Unit 9).

(c) Chassis ground is applied through normally open contacts of manual picture relay 1K7 to the camera (Unit 9), as — film drive voltage.

When manual picture relay 1K7 is deenergized, the — film drive voltage from pin P of connector 1XA2 on film drive amplifier module 1A2 is applied through normally-closed contacts of manual picture relay 1K7 to the camera (Unit 9).

(15) Pulse IMC mode ground. When MODE switch 383 on the photo control panel (Unit 3) is set to PULSE IMC position, pulse IMC mode ground is applied through normallyclosed contacts of manual picture relay 1K7 to the camera (Unit 9).

Figure 2-20. Photo system assembly, block diagram. [Located in back of manual]


	e. Rotary Mount Actuator (Unit 2) (fig. 2- 21):

	(1) General. The rotary mount actuator allows 'the camera mount A (Unit 11) or camera mount B (Unit 12) to be set to any one of five fixed positions. The rotary mount actuator consists of a dec motor, gearbox, and motor control and positioning circuits. The rotary mount actuator detects a change in newly selected camera mount position and the actual camera mount position. This action enables appropriate de motor positioning circuits which cause the motor to rotate the camera mount to the newly selected camera mount position. The control circuits determine the slew rate of the dec motor while repositioning the camera mount. Functionally, the rotary mount actuator consists of the power and distribution circuit ((2) below), mount position error signal output circuit ((8) below), error and slew comparator amplifier circuit ((4) below), de motor control and mount ready circuits ((6 below), and driver and de motor circuit and gearbox ((6) below).



In the following discussion, clockwise rotation of the dc motor moves the camera mount to the left; counterclockwise rotation moves the camera mount to the right.


	(2) Power and distribution circuit.

	(a) The power and distribution circuit uses the mount 115-volt, 400-Hz, phase C input to develop six de voltages, two phase-related ac voltages, and two drive pulse trains.

	(b) Two of the six de output voltages +12 volts de and -6 volts de, are unregulated and used as circuit operating voltages. The +9 volts de and —5.1 volts de are regulated and used as reference voltages in the mount position error signal output, and the error and slew comparator amplifier circuits. The +100-volt de and —100 volt de outputs are also used as reference voltages in the mount position error signal output circuit. Of the six de voltages developed in the power and distribution circuit, all except +100 volts de and —100 volts de are referenced to de ground and chassis ground. The +100-volt dc and -100-volt de outputs are isolated from ground.

	(c) The power and distribution circuit also develops two 115-volt ac, 400-Hz voltages (180° out of phase with each other) which are required by the driver and de motor circuit.

	(d) The power and distribution circuit also develops two drive voltages consisting of two 400-Hz pulse trains. These pulse trains are required by the 800 pulses-per-second (PPS) generator in the mount ready and multivibrator circuit.

	(8) Mount position error signal output circuit. Mount position error signal output circuit develops five mount position voltages (error signal). The five de mount position voltages electrically represent selected camera mount positions of 15° left, 30° left, 90° vertical, 30° right, and 15° right. When a new camera mount position is manually selected by the photo control panel (Unit 3), the difference between the voltage representing the newly selected camera mount position and the voltage representing the actual camera mount position is algebraically summed. The resultant summed voltage is routed through external circuitry from the mount position (error) signal output circuit to the error and slew comparator amplifier circuit. The error and slew comparator amplifier circuit, through asso ciated de motor control circuitry, causes the de motor to rotate the camera mount A (Unit 11) or camera mount B (Unit 12) to the newly selected position. As the de motor repositions the camera mount, a wiper on a followup potentiometer in




	the mount position error signal output circuit is also repositioned by the de motor. When the voltage, present at the wiper of the followup | potentiometer, is the same as the voltage representing the selected camera mount position, the algebraic sum is zero (null). When the null is obtained, the error and slew comparator ampli- | fier circuit through associated gating circuits cause the de motor to stop.

	(4) Error and slew comparator amplifier circuit. The error and slew comparator amplifier circuit consists of four comparator amplifiers and associated circuitry. An algebraic sum of the voltage representing the newly selected camera mount position and the voltage representing the actual camera mount position is applied as the mount position (error) signal to the error and slew comparator amplifier circuit. If the mount position (error) signal is positive, the counterclockwise error and slew comparator amplifiers output voltage will change from negative to positive in polarity. If the mount position (error) signal is negative, the clockwise error and slew comparator amplifiers output voltage will change from negative to 'positive in polarity. The output of the two appropriate error and slew comparator amplifiers will remain positive until the: mount position (error) signal decreases to a predetermined comparator amplifier reference level. At this time, the comparator amplifiers output will change from positive to negative in polarity. Due to circuit alignment, the slew comparator amplifier output will change from positive to: negative in polarity before the corresponding error comparator amplifier output changes from positive to negative in polarity. The positive and negative outputs of the four comparator amplifiers are used to enable or disable appropriate dc: motor control and mount ready circuits.

	(5) De motor control and mount ready circuits. The de motor control and mount ready circuit consists of the mount ready and multivibrator disable circuit, 800 pulses-per-second generator and multivibrator circuit, clockwise gate and trigger circuit and counterclockwise gate and trigger circuit. In the following discussion it is assumed that the selected camera mount position) has been changed, thereby requiring a clockwise: - rotation of the de motor to reposition the camera. mount. The counterclockwise circuit functions are identical to the clockwise circuit functions, therefore need not be discussed. he

	(a) The clockwise error and slew signals from the error and slew comparator amplifier cir-



cuit change from negative to positive polarity. The positive clockwise error signal enables the clockwise gate and trigger circuit and opens the mount ready ground through the mount ready and multivibrator disable circuit. The positive clockwise slew signal prevents the nonsymmetrical multivibrator output in the 800 pulses-persecond generator and multivibrator circuit from being applied to the clockwise gate and trigger circuit. The clockwise gate and trigger is enabled; the 800 pulses-per-second from the 800 pulses-per-second generator and multivibrator circuit is the only input to the clockwise gate and trigger circuit, and the output applied to the driver and de motor circuit is a function of this input.


	(b) When the actual camera mount position nears the newly selected camera mount position, the clockwise slew signal from the error and slew comparator amplifier circuit changes from positive to negative polarity. The negative clockwise slew signal is applied to the mount ready and multivibrator disable circuit. The negative clockwise slew signal enables the nonsymmetrical output of the multivibrator in the 800 pulses-per-second generator and multivibrator circuit to be applied to the input of the clockwise gate and trigger circuit. This results in both the '800 pulses-per-second generator output and the monsymmetrical multivibrator output being applied to the clockwise gate and trigger circuit input. However, due to a difference in pulse duration and frequency, the nonsymmetrical multivibrator output is the controlling input. As a result, the clockwise trigger output applied to the driver and dc motor circuit is a function of the nonsymmetrical multivibrator output. This re- 'sults in a decrease in frequency of the clockwise trigger output.

	(c) When the actual camera mount position is the same as the newly selected camera mount position, the clockwise error signal from the error and slew comparator amplifier circuit changes from positive to negative polarity. The negative clockwise error signal disables the clockwise gate and trigger circuit, thereby removing the clockwise trigger output to the driver and de circuit. In addition, the negative clockwise 'error signal is applied to the ready and multiviorator' disable circuit and results in a ground deing applied to the mount ready ground output.

	(6) Driver and de motor circuit gearbox. The driver and de motor circuit consists of two dhase-controlled rectifiers, two limit switches, ind a reversible dc motor. The de motor drives a



430 to 1 gearbox. When the selected camera mount position is changed, either the clockwise gate and trigger circuit or the counterclockwise gate and trigger circuit applies a trigger pulse train to the driver and de motor circuit. The gate and trigger circuit which applies the trigger pulse train depends on the direction the de motor has to be rotated to reposition the camera mount. The trigger pulse train activates one of two phase-controlled, full-wave rectifier networks which applies a de voltage to the de motor. If the de motor has to rotate clockwise, the phasecontrolled, full-wave rectifier network applies a negative dc voltage; if the dc motor has to rotate counterclockwise, the phase-controlled, full-wave rectifier network applies a positive dc voltage. As the actual camera mount position nears the newly selected camera mount position, the frequency of the trigger pulse train from the appropriate gate and trigger circuit decreases. This decrease in trigger pulse frequency results in a decrease in de voltage applied to the motor and causes it to rotate at a slower speed. A cam-operated limit switch is in series with each phasecontrolled, full-wave rectifier network. If electrical misalignment occurs, the de motor could mechanically overdrive the motor-driven parts. If this occurs, the appropriate limit switch will open the circuit to the de motor, thereby preventing any mechanical damage. The de motor drives a 430 to 1 gearbox which mechanically positions the camera mount, the followup potentiometer in the mount position error signal output circuit, and operates the cam associated with the limit switches.


	f. Door Actuator (Unit 4) (fig. 2-22). The left door actuator, right door actuator and vertical door actuator are identical. Each door actuator opens and closes the respective camera window door. Depending on the position of the MOUNT switch on the photo control panel (Unit 3), appropriate drive power (open and close) is applied to the door actuator (Unit 4) through the camera door actuator relays 8K2, 8K3 or 8K4 in the photo junction panel (Unit 8). The following discussion applies to any door actuator (Unit 4).

	(1) When power (+28 volts dc) is applied to pin A of connector J1, the door open brake and field windings of motor Bl are energized. Energizing the brake and field windings disengages the brake, removing brake action from the motor armature. This permits the armature to rotate and retract the door actuator shaft, opening the camera window door. When the camera win-
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GDUp 49079 'L07DNIID yunow h107,07F *Te-S a4NG1, dow door is fully opened, retract limit switch S3 (connected in series with the door open brake and field windings) is opened, disconnecting power (+28 volts dc) to and deenergizing the door open brake and field windings. As a result, braking action is applied to the motor armature, stopping the motor. When the camera window door is fully opened, the following takes place; door open interlock ground limit switch S4 is closed providing a ground through pin E of connector J1 to the ready relay in the photo system assembly (Unit 1); extend limit switch S2 closes, enabling the door close circuit.

(2) When power (+28 volts dc) is applied to pin B of connector J1, the door close brake and field windings of motor Bl' are energized. Energizing the brake and field windings disengages the brake, removing the brake action from the motor armature. This permits the armature to rotate and extend the door actuator shaft, closing the camera window door. When the camera window door is fully closed, the extend limit switch '(connected in series with the door close brake and field windings) is opened, disconnecting power (+28 volts dc) to the door close brake and field windings and deenergizing them. As a re- 'sult, braking action is applied to the motor armature, thus stopping the motor Bl. When the 'camera window door is fully closed, the following takes place; door close interlock ground limit 'switch is opened removing the ground (through 'pin E of connector J1) to the ready relay 1K5 in the photo system assembly (Unit 1); retract limit 'switch 83 closes, enabling the door open circuit.

(8) Capacitors C1 and C2 are used to short circuit and reverse surge current to ground when the limit switches are opened. RF filter FL1 eliminates RF interference in the power line.

g. Light Sensor (Unit 5) (fig. 2-23). The light sensor consists of a photo cell V1 that produces an output signal voltage when triggered by light reflected from the terrain or object to be photographed. This signal voltage, which is proportional to light intensity, is coupled to the camera (Unit 9) for use as an exposure (brightness) signal. The positive terminal of photo cell V1 is connected to ground through pin C of pendant connector P1. The negative or signal terminal of the photo cell is applied to the camera exposure circuit through pin B of connector Pl. The cable shield is connected to ground through pin A of connector Pl.

h. Camera Pulse Panel (1384AV81400-1 or 184AV81400-8) (Unit 6) (fig. 2-24). Camera pulse panels 134A V81400-1 and 134AV81400-3 are identical with the exception of length of interconnecting wiring. The CAMERA pulse switch S1 may be used when the camera control system is operated in either pulse or pulse IMC mode. When depressed, CAMERA pulse switch SI applies a ground through the photo junction panel (Unit 8) which causes the camera (Unit 9) to operate at the maximum cycle rate as long as the switch is depressed. The two front panel edge lamps DS1 and DS2 receive +5 volts de from the internal and external lights panel.

i. Pod Assembly (Unit 10). Refer to TM 11- 6760—228-35-1, for electronic circuit functioning of pod assembly. Refer to figures 2-37 and 2-88 for aircraft wiring of pod assemblies (Unit 10) installed at aircraft wing stations 1, 2 or 5.

j. Camera (Unit 9). Refer to TM 11-6720- 236-35 for electronic circuit functioning of camera.
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Figure 2-23. Left, right, or vertical light sensor, schematic diagram.
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Figure 2-24. Camera pulse panel, schematic diagram.



Section Il. 'STAGE FUNCTIONING


2-7. Manual V/H Control Panel (Unit 7) Circuits

a. De Power and Distribution Circuit (fig. 2- 25).


	(1) General. The de power and distribution circuit generates five de output voltages and routes +28 volts de switching voltage and +5 volt de lamp voltage from external circuitry to appropriate manual V/H control panel circuits. The circuit consists of POWER switch S1, 0.5 AMP fuse F1, three power transformers, three rectifiers with associated filters and four regulators. Parts comprising the de power and distribuion circuit are located on the front panel, rear panel, module Al, and chassis of the manual V/H control panel.

	(2) Power application. The input 115 volts jac, 400 Hz, phase B from the aircraft remote cir cuit breaker and ac-de junction panel is applied through 0.5 AMP fuse F1 and filter FL1 to POWER switch $1. When POWER switch S81 is



set to ON, 115 volts, ac, 400 Hz, phase B is applied to one side of the primary of power transformers Tl through T8. The ac ground is applied to the other side of the primary of power transformers T1 through T3.

The ac ground and de ground are connected together internally. The shield ground and chassis ground are also connected together internally. Signal ground, however, is isolated from chassis ground.

(8) +150 vde and -110 vde power supplies. The output of the secondary of transformer T1 is applied across a bridge rectifier consisting of diodes A1CR1 thru A1CR4. The +150-volt de output from the bridge rectifier (junction of A1ICR1 and AlCR2) is filtered by capacitors A1C3 and A1C4 and applied across resistor bleeder network A1R3, A1R4 to the +128 volt de regulator circuit (e below) and test jack A1TP6. The -—150-volt de output from the bridge rectifier (junction of A1CR3 and AlCR4) is filtered by capacitors A1C1, A1lC2 and applied across resistor bleeder network A1R1, A1R2 and through series resistor A1R5 to -110-volt dc Zener diode regulator VR1. The regulated —110 volt de output is applied to the manual E V/H output circuit (f below) and test jack AITP2. The common (signal ground) for both the +150 volt de and -110-volt de outputs is obtained from a center tap on the secondary of power transformer T1 and test jack A1TP7. Test jacks AITP6 (+150 volts de), A1TP2 (-110 volts dc), and A1TP7 (signal ground) are provided to allow external monitoring of the two power supply outputs.


	(4) -24 vde power supply. The output of the secondary of transformer T3 is applied to a full-wave rectifier consisting of diodes A1CR9 and A1CR10. The negative output from the fullwave rectifier, filtered by capacitors C8 and A1C5, is applied through series resistor A1R8 to —24-volt de Zener diode regulator A1VR3. The regulated —24-volt de output is applied to the —5-volt de regulator circuit (d below) and test jack A1TP1. Test jack A1TP1 (-24 volts dc) and A1TP7 (signal ground) are provided to allow monitoring of the —24-volt de output.

	(5) +5 vde and -3.3 vde power supplies. The output of the secondary of transformer T2 is applied across a bridge rectifier consisting of diodes A1CR5 thru A1CR8. The positive output from the bridge rectifier, filtered by capacitor C7, is applied through series resistor A1R6 to +4.7 volt zener diode regulator A1VR1. The regulated +4.7-volt de output is applied to the automatic E V/H fault detector circuit and test jack A1TP4, as the +5 volt de input (b(2) below). The negative output from the bridge rectifier, filtered by capacitor C9, is applied through series resistor A1R7 to 3.3-volt Zener diode regulator A1VR2. The regulated -3.3 vde output is applied to the automatic E V/H fault detector circuit (b(2) below) and test jack AITP5. Test jacks A1TP4 (+4.7 volts dc), A1TP5 (-3.3 volts dc) and A1TP8 (chassis ground) are provided to allow monitoring of the power supply outputs.




	(6) +28 vde and +5 vde power distribution. The +28 volts de from the aircraft remote circuit breaker and ac-de junction panel is applied through line filter FL2 to the automatic E V/H fault indicator and reset circuit (c(2)(a) below). The +5 volts dec from the internal and external lights panel is applied to the front panel edge lamps and to VELOCITY-KNOTS and ALTI-TUDE-FEET indicator lamps in 85 and S6, respectively. Both the +28 volts de and +5 volts de are referenced to chassis ground.

	b. Automatic E V/H Fault Detector Circuit (fig. 2-26).





(1) General.


	(a) The automatic E V/H fault detector circuit is activated when a failure occurs in either" the Airborne Radar Navigation Aid System AN/- APN-171 or Airborne Data Annotation System AN/AYA-10. During normal operation, with no detected failure, the gated output of the auto- matic E V/H fault detector circuit is open. When a failure occurs, the gated output alternates between an open circuit and ground at an approximate frequency of 1 Hz. The alternating output will continue until the failure is corrected or a reset is initiated in the automatic E V/H fault indicator and reset circuit. When the failure is corrected, the automatic E V/H fault detector circuit gated output changes to an open circuit. If reset occurs before the failure is eorrected, the gated output changes to a constant ground.

	(b) The automatic E V/H fault detector circuit also contains AUTO FAIL TEST switch. S4 which, when activated, simulates a failure in the Airborne Radar Navigation Aid System AN/ APN-171. Parts comprising the automatic E V/ H fault detector circuit are located on the front panel and module A5A2 of the manual V/H control panel. The chart in (2) below lists the 'various voltage levels used in the description of logic circuits.

	(2) Logic voltage levels. For purposes of describing logic circuitry operation in the automatic E V/H fault detector circuit, the following chart defines the various high and low input and output voltage levels.
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	(3) Normal circuit conditions. The followjag E V/H fault detector circuit conditions exist jrhen there is no failure in either the Airborne )adar Navigation Aid System AN/APN-171 or jae Airborne Data Annotation System AN/

	)YA-10. | (a) The radar altimeter fail input (+28 holts de) at pin K of connector J1 is applied jirough resistor R5, normally closed contacts of |\UTO FAIL TEST switch S4, pin D of connecjor J2, to the input of two series inverters conisting of transistors Q6 and Q5. The two series jiverters change the +28 volt de high input to a '5 volt de high output.

	(b) The automatic E V/H fail (0 volts )2) input at pin F of connector J1 is applied jough pin J of connector J2 to the input of injerter Q7 and results in a high inverter output.

	(c) The high outputs of inverters Q5 and 17 are combined and applied to the toggle injit on the flip-flop (terminal 2 of Z2) and to ke input of NAND gate D (terminal 9 of Z1). hhe "1" output of the flip-flop (terminal 1 of (2) is low and the "0" output (terminal 9 of 2) is high. The high at the toggle input does ot cause the flip-flop Z2 to change from the jprmal "0" state to the "1" state. The "1" outjit of the flip-flop (terminal 1 of Z2) is high. ne "0" latch input to the flip-flop (terminal 5 | Z2) remains high because reset has not been Jitiated and therefore does not affect circuit eration.

	| (d) NAND gate A in Z1 receives a low }put (terminal 1 of Z1) from the flip-flop "1" itput (terminal 6 of Z2) and a second input terminal 2 of Z1) from the output of a free- 'ning multivibrator consisting of transistors (+ and Q4. Since the input from the flip-flop 1+ is low, the gate is not enabled which results la high output (terminal 3 of Z1).

	| (e) NAND gate B in Z1 receives a high Wout (terminal 12 of Z1) from the flip-flop "0"




	output (terminal 9 of Z2). This results in a low output (terminal 11 of Z1).

	(f) Both NAND gates A and B outputs (terminals 3 and 11 of Z1) are combined and applied to the input of NAND gate C (terminal 4 of Z1). The NAND gates A and B outputs are opposite (one high, one low); however, when 'combined the low is the controlling level and is applied to the input of NAND gate C.

	(g) The low input to NAND gate C (terminal 4 of Z1) results in a high output (terminal 6 of Z1).

	(h) The high input to NAND gate D (terminal 9 of Z1) from the combined output of inverters Q5 and Q7 results in a low output (terminal 8 of Z1).

	(4) Both NAND gate C high output (terminal 6 of Z1) and NAND gate D low output (terminal 8 of Z1) are combined and applied to one input of the NAND gate. Since the low output is the controlling level, a low is applied to the NAND gate input.

	(j) The output NAND gate consists of a pair of diodes CR1 and CR2 which function as an AND gate, and a pair of Darlington-connected transistors Q1 and Q2 which function as an inverter and lamp drivers. When combined, the diodes and transistors function as a NAND gate. One input to the output NAND gate is high (+5 volts dc) and the other input (terminals 6 and 8 of Z1) is low (ground). Therefore, the gate is disabled and the resulting output is high (open).

	(4) Detected failure circuit conditions. A failure occurring in the Airborne Radar Navigation Aid System AN/APN-171 results in a fail indication (+28 volts dc) at pins K (0 volts dc) and F (+28 volts dc) of connector J1. If the Airborne Data Annotation System AN/AYA-10 fails, a fail indication will be received only at pin F of connector J1. In either case, the combined
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3907Q 41NIL19 U077NQLLISIP PUD Lamod Iq -63- ainbig sutput of inverters Q5 and Q7 will be the same, 1. low. This results in the same output of the jutomatic E V/H fault detector circuit. In the ollowing discussion, it will be assumed that the \irborne Radar Navigation Aid System AN/ 4PN-171 has failed.


	(a) The radar altimeter fail low input at vin K of connector J1 is applied through resistor 15, normally-closed contacts of AUTO FAIL TEST switch $4, pin D of connector J2 to the inut of two series inverters Q6 and Q5. This reults in a low output from the second inverter.

	(6) The Airborne Data Annotation Sysem AN/AYA-10 fail high input at pin F of onnector Jil is applied through pin J of connecor J2 to the input of inverter Q7 which results 1a low output.

	(c) Since both inverter outputs Q5 and V7 are low, the combined output is low. Howver, if either inverter output was low while the 'ther was high, the resultant combined output rould still be low.

	| (d) The low outputs of inverters Q5 and a are combined and applied to the toggle input in the flip-flop (terminal 2 of Z2) and to JAND gate D input (terminal 9 of Z1). The »w at the toggle input causes flip-flop Z2 to mange from the normal "0" state to the "1" sate. When this occurs, the "1" output (termiial 6 of Z2) is high and the "0" output (termiial 9 of Z2) is low. The "0" latch input to the jip-flop (terminal 5 of Z2) remains high beause reset has not been initiated and therefore, oes not affect circuit operation.

	(e) NAND gate A in Z1 receives a high uput (terminal 1 of Z1) from the flip-flop "1" yitput (terminal 6 of Z2). The second input erminal 2 of Z1) to NAND gate A is the outjat of the free-running multivibrator consisting 'transistors Q3 and Q4. The multivibrator outjit alternates between high and low at an apjroximate frequency of 1 Hz. When both inputs ) NAND gate A are high, the gate output (terinal 3 of Z1) is low; when one input is high id the other input is low, the gate output is igh. Therefore, the output of NAND gate A 'erminal 3 of Z1) alternates between high and iw at an approximate frequency of 1 Hz.

	| (f) NAND gate B in Z1 receives a low bput (terminal 12 of Z1) from the flip-flop "0" 'tput (terminal 9 of Z2). This results in a high tput (terminal 11 of Zi1).

	(g) Both NAND gates A and B outputs erminals 3 and 11 of Z1) are combined and aphied to the input of NAND gate C (terminal



4 of Z1). The NAND gate A output is alternating between high and low while NAND gate B output is high. The low is the controlling level when the two outputs are combined. Therefore, the combined output (terminal 4 of Z1) is low when the output of NAND gate A is high.

(h) The input to NAND gate C (terminal 4 of Z1) is alternating between high and low at an approximate frequency of 1 Hz. This results in a gate output (terminal 6 of Z1) of an alternating high and low at the same frequency.

(2) The low input to NAND gate D (terminal 9 of Z1) from the combined output of inverters Q5 and Q7 results in a high output (terminal 8 of Z1).


	(7) The outputs of NAND gates C and D are combined and applied to one input of the output NAND gate. NAND gate C output (terminal 6 of Z1) is alternating between high and low while NAND gate D output (terminal 8 of -Z1) is high. Since low is the controlling level, the combined outputs of NAND gates C and D alternates between high and low.

	(k) The alternating high and low (terminals 6 and 8 of Z1) is applied to one input of the output NAND gate. The second input to the output NAND gate is high (+5 volts dc). When both NAND gate inputs are high, the output is low (ground); when one input is high and one input is low, the output is high (open). Therefore, the NAND output is alternating between high (open) and low (ground) at an approximate frequency of 1 Hz.





(5) Reset circuit conditions.

(a) After a failure occurs in either or both Airborne Radar Navigation Aid System AN/APN-171 and Airborne Data Annotation System AN/AYA-10, a reset can be initiated. Before reset occurs the automatic E V/H fault detector circuit conditions are as described in (4), above. When reset is manually initiated in the automatic E V/H fault indicator and reset circuit, a ground (low) is applied to the "0" latch input on the flip-flop (terminal 5 of Z2) in the automatic E V/H fault detector circuit. The low (ground) at the "0" latch input causes the flip-flop Z2 to change from the '1" state to a "0" state. The flip-flop Z2 will remain in the "0" state as long as the "0" latch input remains grounded. With the flip-flop Z2 in the "0" state, the "1" and "0" outputs and NAND gate A, B and C outputs are the same as described in normal circuit operation with NAND gate C output (terminal 6 of Z1) being high. A low (ground) however, is present at the input to NAND gate D resulting in a high output (terminal 8 of Z1). The two high outputs (terminals 6 and 8 of Z1) are combined and applied to the output NAND gate. This results in both inputs to the output NAND gate being high. Therefore, the NAND gate output will be a constant low (ground) instead of alternating between high and low as was the condition before reset.


	(b) When the fail signals at pins K and F of connector J1 return to normal (no failure condition) the automatic E V/H fault indicator circuit returns to normal circuit conditions. If reset has been initiated, the ground at the flip-flop Z2 "0" latch input (terminal 5 of Z2) is removed and the gated output returns to an open circuit.

	(6) Fail test circuit. The automatic E V/H fault detector circuit contains the AUTO FAIL TEST switch S4. This switch is provided to simulate a failure in the Airborne Radar Navigation Aid System AN/APN-171. When depressed, the switch interrupts the high (+5 volts dc) from pin K of connector J1 to inverter Q6 input causing a high output. The resulting automatic E V/ H fault detector circuit conditions are the same as described in (4) above, with the gated output alternating between ground and open. When the AUTO FAIL TEST switch S4 is released, normal circuit conditions return.

	c. Automatic E V/H Fault Indicator and Reset Circuit (fig. 2-27).

	(1) General. The automatic E V/H fault indicator and reset circuit consists of the AUTO FAIL indicator P/O 88, PRESS TO RESET switch P/O 88, lamp dim circuitry, and OVER-RIDE switch 82. When the automatic E V/H information to the camera control system fails, AUTO FAIL indicator flashes at an approximate rate of one flash per second. After reset is initiated by momentarily depressing the PRESS TO RESET switch, the AUTO FAIL indicator stops flashing and remains constantly lit. When automatic E V/H information input to camera control system is restored, the AUTO FAIL indicator goes out. The lamp dim circuitry in the automatic EK V/H fault indicator and reset circuit, when activated, reduces intensity of the AUTO FAIL indicator. The OVERRIDE switch S2 in MANUAL position causes removal of automatic E V/H information from the camera control system and applies manual E V/H information from the camera control system output circuit. Parts comprising the automatic E V/H fault indicator and reset circuit are located on the front panel and module A5A2 of the manual V/H control panel.




	(2) Indicator and reset circuit operation. The following ((a) thru (e) below) describe operation of the AUTO FAIL indicator P/O 83 and the PRESS TO RESET switch P/O S38. It is assumed in the following description that lamp dim relay is deenergized.

	(a) During normal circuit operation, with automatic E V/H information being applied to the camera control system, +28 volts de is applied from de power and distribution circuit (a (6) above) to pin E of connector J2, pin E of connector P2, and normally closed contacts (A2 and A8) of reset relay K2, normally closed contacts (B2 and B3) of lamp dim relay K1, pin A of connector P2, pin A of connector J2 to the AUTO FAIL indicator (terminal E). The return for the AUTO FAIL indicator (terminal A) is obtained through pin L of connector J2, pin L of connector P2 from the gated output of the automatic E V/H fault detector circuit. Since the automatic E V/H is being applied to the camera control system, the gated output is open. Therefore, the return path for the AUTO FAIL indicator is open and the indicator is not lit. Reset relay K2 remains deenergized since both sides of the coil (terminals X1 and X2) are open.

	(b) When a failure occurs in the automatic E V/H input to the camera control system, the gated output from the automatic E V/H fault detector circuit changes from an open to an alternating open-ground condition. This alternating open-ground signal is applied through pin L of connector P2, pin L of connector J2 to AUTO FAIL indicator (terminal A) causing the AUTO FAIL indicator to flash at a rate of approximately once-per-second. The alternating open-ground signal is also applied to one side of the coil (terminal X2) of reset relay K2. However, the reset relay K2 remains deenergized since the other side of the coil (terminal X1) is still open.

	(c) Reset occurs when PRESS TO RE-SET switch is momentarily depressed. When depressed, +28 volts de from the de power and distribution circuit is applied through normally open contacts (terminals B and D) of PRESS TO RESET switch, pin H of connector 7J2 and pin H of connector P2 to one side of the coil (terminal X1) of reset relay K2. When the al ternating open-ground at the other side of the coil (terminal X2) is ground, the relay ener gizes. With reset relay K2 energized, +28 volts de is applied through its normally open contacts (A2 and Al), and diode CR4 to its coil (termi- nal X1) as a self-latching voltage. Normal
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4909 1047U09 pun 2160] 'Loz0030p open contacts (B2 and B1) of reset relay K2 apply a ground to the automatic E V/H fault detector circuit which results in the gated output changing from an alternating open-ground to a constant ground. The constant ground is applied to AUTO FAIL indicator (terminal A) causing the indicator to stop flashing and remain constantly lit. The constant ground is also applied to the coil (terminal X2) of reset relay K2. Reset relay K2 is self-latched through normallyopen contacts (A2 and All). Therefore, when the PRESS TO RESET switch is released, reset relay K2 will remain energized.


	(d) After reset occurs, +28 volts dc is applied through normally-open contacts (A2 and Al) of reset relay K2, diode CR3, resistor R6, normally closed contacts (B2 and B38) of lamp dim relay K1, pin A of connector P2 and pin A of connector J2 to the AUTO FAIL indicator (terminal E). The addition of resistor R6 in series with the +28 volts dc to the AUTO FAIL indicator causes a reduction in indicator intensity as compared to indicator intensity during flashing.

	(e) When the automatic E V/H input to the camera control system is restored, the gated output from the automatic E V/H fault detector circuit changes from a ground to an open. When ground is removed, the AUTO FAIL indicator goes out, reset relay K2 deenergizes, and the reset ground to the automatic E V/H fault detector circuit is removed. Therefore, the automatic E V/H fault indicator and reset circuit returns to the normal condition.

	(3) Lamp dim circuitry. If desired, the intensity of the AUTO FAIL indicator P/O S8 may be reduced while the indicator is either flashing or constantly lit. The dim command (+28 volts dc) from the internal and external lights panel is applied through pin J of connector J1, pin B of connector J2 and pin B of connector P2 to one side of the coil (terminal X1) of lamp dim relay K1. Since chassis ground is connected to the other side of the coil (terminal X2) of lamp dim relay K1 the relay energizes. With lamp dim relay K1 energized, +28 volts de is applied through normally closed contacts (A2 and A83) of reset relay K2, normally open contacts (B2 and B1) of lamp dim relay K1, resistor R7, pin A of connector P2 and pin A of connector J2 to the AUTO FAIL indicator (terminal E). The addition of series resistor R7 results in a reduced intensity of the AUTO FAIL indicator.

	(4) Manual override circuitry. OVER-RIDE switch S2 allows application of the manual



E V/H signal to the camera control system in place of the automatic E V/H signal. When OVERRIDE switch S2 is set to AUTO position, . +28 volts de from the de power and distribution circuit is applied to pin M of connector J1 as manual E V/H override signal to an external relay. The +28 volts de causes an external relay to energize if the Airborne Data Annotation System AN/AYA-10 and the Airborne Radar Navigation Aid System AN/APN-171 are properly. functioning. When OVERRIDE switch S2 is set to MANUAL position, the +28 volts de is removed from pin M of connector J1 causing the external relay to deenergize. When deenergized, the external relay applies manual E V/H output circuit at pin E of connector J1 to the camera control system in place of the automatic E V/H signal (fig. 3-2). The AUTO FAIL indicator P/O 93 and fault detector circuitry (fig. 2-27) operates independently of OVERRIDE switch S2. When OVERRIDE switch S2 is placed in MAN-UAL position. the AUTO FAIL indicator remains off. If a failure occurs in either the Airborne Radar Navigation Aid System AN/APN-171 or Airborne Data Annotation System AN/ AYA-10 with OVERRIDE switch S2 in the MANUAL position, the AUTO FAIL indicator will flash.

d. -5 Vde Regulator Circuit (fig. 3-2). :


	(1) The —5-volt de regulator circuit utilizes the -—24-volt de output from the de power and distribution circuit (a(4) above) to provide the manual E V/H output circuit with a regulate —5 volts de. Regulation is obtained by using "4 operational amplifier connected as a differential amplifier. Parts comprising the —5-volt de regulator circuit are located in module A5A8 of the manual V/H control panel. ta

	(2) The —24 volts de at pin P of connector J2.is applied through terminal 13 of module A5A3 to the (V—) input (terminal 4) of amplifier AR1 and to a voltage divider consisting of resistors R4 and Rl, potentiometer R2, and resistor R8. Signal ground at pin T of connector J2 is applied through module A5A8 (terminal 14) to the other end of the voltage divider at resistor R3 and to the (V+) input (terminal 7) of amplifier AR1. Zener diode VR1 maintains ' —6.2-volt de potential across resistor R1, potentiometer R2, and resistor R3 in the voltage divider. The reference voltage for amplifier AR1 is established at the wiper arm of potentiometer R2 and applied to the non-inverting input (ter: minal 3) of amplifier AR1. Therefore, the out: put voltage at terminal 12 of the —5-volt de reg:
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"Ups bnUp 9140ULAaY IS parfyduas 91n9119 7aS8aL pun L0zDIUpUL WND{ A/A ulator circuit can be varied by adjusting potentiometer R2. The differential voltage for amplifier AR1 is obtained through resistor R6 which is connected between the output (terminal 6) of amplifier AR1 and the differential input (terminal 2) of amplifier AR1. Input frequency compensation is provided by resistor R5 and capacitor C1. Capacitor C2 provides output frequency compensation. In case of a malfunction, extreme regulator output voltages (at terminal 12) are prevented by diodes CR1 and CR2. Diode CR1 limits the negative output voltage by preventing the differential input voltage (terminal 2) of amplifier AR1 from being more negative than the reference voltage of -6.2 volts dc. Diode CR2 prevents the regulator output from going positive.


	e. +128 Vde Regulator Circuit (fig. 3-2).

	(1) The +128-volt de regulator circuit utilizes the +150-volt de output of the dc power and distribution circuit (a(3) above) to provide a regulated +128 volts de to the manual E V/H output circuit. Regulation is obtained using transistor Q1 as a series regulator and a regulator control AR1. Parts comprising the + 128-volt de regulator circuit are located in module A5A4 of the manual V/H control panel.

	(2) The +150-volt de input, applied through terminal 17 of module A5A4 from the de power and distribution circuit is applied to the collector of series regulator transistor Q1. The +128 volt de regulator circuit output (terminal 15) of module A5A4 is obtained from the emitter of transistor Q1 through resistor R6. The de return (terminal 16) for the +128 volt de regulator circuit is signal ground. Resistor R6, in series with the regulator circuit output (terminal 15), is the load sensing resistor for regulator contro] AR1. Changes in the load on the +128 volt de regulator circuit are reflected by changes in the voltage drop across load sensing resistor R6. These voltage drop changes are processed in regulator control AR1 and result in a corresponding change in the positive regulator control output voltage (terminal 6) of regulator control AR1. The regulator control voltage is applied to the base of series regulator transistor Q1 through sensor diode VR2 as forward bias. Zener diode VR2 prevents application of forward bias to transistor Q1 when the output of the reg- ulator control AR1 is less than +6.2 volts dc.

	(3) The various de voltages required for operation of regulator control AR1, except the V+ voltage (terminal 8) and Vc voltage (termi-



nal 7), are developed across a voltage divider consisting of resistors R38, R2, R4, and R1. Resistor R3, at one end of the voltage divider, is connected to the +128-volt de regulator circuit output (terminal 15); resistor Rl, at the other end of the voltage divider, is connected to signal ground (terminal 16) of module A5A4. In addition to the +128 volts de across the voltage divider, an output reference voltage (terminal 4) from regulator control AR1 is algebraically summed with the de voltage present at the junction of resistors R2 and R4. Collector voltage (Vc) (terminal 7) and V+ voltage (terminal 8) for regulator control AR1 are obtained from the +150-volt de input (terminal 17) of module A5A4 through resistor R5. Zener diode VR1 protects the series regulator transistor Q1 from damage due to an overload condition. If an overload occurs, the +128-volt de output voltage (terminal 15) of module A5A4 decreases which results in an increased voltage drop across zener diode VR1. When the voltage drop across Zener diode VR1 increases to 33 volts de, zener diode' VR1 conducts and provides a shunt current path around series regulator transistor Ql. The shunt current path between the +150 volts de input (terminal 17) and the +128-volt de output (ter- minal 15) of module A5A4 is through resistor | R5 and Zener diode VRI1. — f. Manual E V/H Output Circuit (fig. 2-28).


	(1) The manual E V/H output circuit send erates. manual E V/H voltages, ranging from +0.6 volt de to +100.6 volts dc. The manual E V/H voltage is required by the camera control system when the automatic E V/H fails or is not used. This circuit consists of operational ampli- fier AR1, the VELOCITY-KNOTS thumbwheel P/O 85, and the ALTITUDE-FEET thumbwheel - P/O S86. Parts comprising the manual E V/H > output circuit are physically mounted on the chassis and front panel of the manual V/H control panel.

	(2) The regulated -110-volt de input and signal ground from the de power and distribution circuit (a(3) above) are applied to the — input and the differential input (terminal 2), respectively of operational amplifier AR1. The +128 volts de from the +128-volt de regulator | circuit is applied to the + input of operational amplifier AR1 and test jack TP9. The —5 volts de from the -5-volt de regulator circuit is applied to ALTITUDE-FEET thumbwheel and test jack | TP8. Potentiometer R1 is the adjustment for op-. erational amplifier AR1. The positive output voltage (terminal 4) from operational amplifier



AR1 is applied to pin E of connector J1 for external use, and to test jack TP10. Reference for the manual E V/H output is signal ground at pin D of connector J1. Diode CR1 prevents the manual E V/H output voltage from going negaive. Test jacks TP8 (-5 volts dc), TP9 (+128 volts dc), and TP10 (+E V/H output voltage) are provided to allow monitoring of the manual ) V/H output circuit.

(3) The positive output voltage (terminal 1) of operational amplifier AR1 is determined oy the settings on the VELOCITY-KNOTS fhumbwheel and the ALTITUDE-FEET thumbwheel. The VELOCITY-KNOTS thumbwheel sonsists of three thumbwheel switches representng velocity in hundreds, tens, and units. The ALTITUDE-FEET thumbwheel consists of five shumbwheel switches representing altitude in ten fhousands, thousands, hundreds, tens, and units. changing a thumbwheel switch setting changes she total resistance of the associated thumbwheel oy switching in various fixed values of resistance. Since the input to the VELOCITY-KNOTS chumbwheel is connected to the positive output voltage (terminal 4) operational amplifier AR1, che resultant switch module output voltage will de positive. The ALTITUDE-FEET thumbwheel 36 receives a regulated —5-volt de input; therefore the resultant switch module output voltage will be negative. The two thumbwheel outputs (one positive, one negative) are algebraically summed and applied to the summing input (terminal 1) on operational amplifier AR1. Under normal circuit conditions, the summed voltage will always be positive. If the VELOCITY-KNOTS thumbwheel setting is increased, the module resistance increases and results in a decrease in the summed voltage. As a result the output voltage (terminal 4) of operational amplifier ARI will increase. If the ALTITUDE-FEET thumbwheel setting is increased, the module resistance increases and results in a decrease in the summed voltage. As a result the output voltage (terminal 4) of operational amplifier ARI will decrease.



2-8. Photo System Assembly (Unit 1) Modules

a. Film Drive Amplifier Module 1A2 (fig. 2- _ 29). The film drive amplifier module 1A2 receives a compensated E V/H signal from printed circuit board and component assembly module 1A8 and a —tachometer feedback signal from the camera (Unit 9) and processes these signals to develop sufficient + and — film drive voltage to control the film drive motor in the camera (Unit 9).

(1) Primary input 115-volt, 400-Hz, phase B ac power is applied to the primary winding of

[image: Figure, page 50]

Figure 2-28. Manual E V/H output circuit, simplified schematic diagram.

power transformer T1. The secondary voltage from power transformer T1, is applied to three separate fullwave rectifier circuits consisting of diodes CR1i and CR6, CR2 and CR5, and CR3 and CR4.


	(2) Full-wave rectified pulsating positive de voltage, developed by diodes CR1 and CR6, is filtered by capacitor C2 and applied through resistor R2 to zener diode CRY. Zener diode CRI produces a regulated +6.2 volts de which is then applied to the collector of differential transistors A1Q1A and A1QiB and potentiometer R9. Filtered de power from capacitor C2 is also applied to the collectors of differential transistors Al-Q2A and A1Q2B and the emitters of transistors Q1 and Q2. Full wave rectified pulsating negative de voltage developed by diodes CR3 and CR4 is filtered by capacitor C3 and applied through resistor R7 to zener diode CR10. Zener diode CR10 produces a regulated -6.2 volts dc which is then applied to emitters of differential transistors A1Q1A, A1Q1B, A1Q2A _ and A1Q2B.

	(8) The compensated E V/H signal from the printed circuit board and component assembly module 1A8 is applied to the base of differential amplifier transistor A1Q1A. A —tachometer feedback signal from the camera (Unit 9) is applied through resistor R17, to the base of transistor A1Q1A. The junction of resistor R17, base of transistor A1Q1A and diodes CR11 and CR12 serves as a summing point for the applied compensated E V/H signal and -tachometer feedback signal. Diodes CR11 and CR12 function to limit the algebraically summed signal level such that differential amplifier A1Q1A is not overdriven.

	(4) A bias voltage is applied to the base of transistor A1QIA, is supplied by potentiometer R9.

	(5) The algebraic sum of the compensated E V/H signal and the -tachometer feedback signal, when positive, causes increased conduction in transistor A1Q1A which in turn results in decreased conduction in transistor A1Q1B since both transistors are common emitter coupled. Decreased conduction in transistor A1Q1B results

	in an increased conduction in transistor A1Q2A. (6) Decreased current conduction in transis- tor A1Q2B causes a decreased conduction in transistor Q1. Increased conduction in transistor A1Q2A results in an increased conduction in transistor Q2.

	(7) Increased current through transistor Q2 causes capacitor C4 to charge through the



transistor towards the positive de power source. When the charge developed across capacitor C4 is of sufficient magnitude, unijunction transistor conducts, thereby producing a current pulse through the primary winding of pulse transformer A2T1.


	(8) Pulse power, developed in the primary winding of pulse transformer A2T1, is coupled across resistors A2R1 and A2R2 (fig. 3-1/1) to the gate and cathode leads of silicon control rectifiers A2Q2 and A2Q1 respectively. Resistors A2R1 and A2R2 provide an impedance match between the transformer secondary windings and the low impedance input of the silicon rectifiers.

	(9) Application of a positive signal to the gate and a negative signal to the cathode causes each silicon control rectifier to conduct whenever its anode is positive or its cathode is negative. When a reverse voltage, developed by rectifier diodes A2CR1 and A2CR2 (fig. 2-29), is of sufficient magnitude and polarity (negative to anode of A2Q2 and positive to cathode of A2- Q1), conduction ceases in both silicon control rectifiers.



Figure 2-29. Film, drive amplifier module 1A2, block diagram.


	b. Intervalometer Module 1A1 (fig. 2-30). Intervalometer module 1A1 processes an operate ground input and a compensated E V/H signal to produce a cycle pulse signal.for camera operation. The amplitude and width of the cycle pulse are constant while the pulse repetition frequency is determined by the magnitude of the compensated E V/H input signal. When the compensated E V/H signal is high, the pulse repetition frequency of the cycle pulse train is high and vice versa. ;

	(1) Primary 115-volt ac, 400-Hz, phase B power is applied to a power supply which consists of diodes CR1 and CR12 which operate as a halfwave rectifier. Pulsating halfwave rectified power is filtered by capacitors C1 and C5. Posi- tive filtered +158 volts de from the junction of filter capacitor C1 and diode CRI is applied to resistor R1 while negative filtered —153 volts de from the junction of filter capacitor C5 and diode CR12 is applied to resistor R20. Zener diode CR2 and resistor R1, connected in series, func tion to regulate the applied +153 volts de to a +39-volt de level. This regulated +39-volt dc power is applied through resistor R2 to zener diode A1CR1 which regulates the voltage to a +6.2-volt de level. Resistors Rl and R2 act as current limiters for Zener diodes CR2 and Ai-



SR1 respectively. Diode CR10 and Zener diode OR7 are connected in series with resistor R20 and oroduce —87.8-volt de and -87.2-volt de output oower. Negative 37.8-volt de power is applied to resistor R8 and zener diode AlCR4 to produce regulated —6.2-volt de power.


	(2) Camera de +28 volts is applied through liodes CR16 and CR9 to one side of the coil of yperate relay K1 and the emitter of pulse generaor transistor Q2, respectively. Camera dc +28 rolts is also applied to one side of thermistor AIRT1.

	(8) An operate ground signal from the shoto control panel (Unit 3) is applied to the sther side of the coil of operate relay K1, enerrizing the relay and enabling operation of inter-7alometer module 1A1.

	(4) The compensated E V/H signal is aplied directly to the base of differential amplijer transistor AlQ4A. Diodes A1iCR2 and A1CR3 clamp the incoming compensated E V/H signal to a maximum positive and negative level such that the differential amplifier is not overlriven.

	(5) A positive E V/H signal input causes conduction within transistor A1Q4 to increase, hereby decreasing conduction within transistors A1Q8A and A1Q4B. Decreased conduction in ransistor A1Q4B causes an increased conduction hrough transistor A1Q3B. Transistors A1Q3A and A1Q3B function as a second differential amlifier. Resistors AiR3 and A1R4 are the load resistors to the collectors for transistors A1Q3A ind A1Q3B respectively, while resistor A1R12 is ihe common lead for the emitters of both transisors.

	(6) Decreased conduction in transistor A1Q3A results in decreased conduction in trantistor A1Q1. Increased conduction in transistor A1Q3B results in increased conduction in tranistor A1Q2.

	(7) When the negative-going portion of iransistor amplifier A1Q2 output signal is apblied to the series network consisting of zener liode CR4 and resistor R4, Zener diode CR4 »reakdown occurs, thereby applying a reduced »ositive voltage to the base of transistor Ql. When the positive-going portion of the transisjor amplifier A1Q2 output signal is applied to lhe series network consisting of Zener diode '7R4 and series resistor R4, Zener diode CR4 vonduction does not occur and transistor ampli- 'ier Q1 is cut off.

	(8) During the time that transistor ampli- "ier Q1 is nonconducting, an integrating com-



pensation capacitor 1C1 (located within the circuitry in the photo system assembly (Unit 1)), functions in conjunction with transistor amplifier Q1 to form a saw-tooth voltage generator, which is sensed by threshold diode CR13 to control the one-shot multivibrator comprised of transistors Q4 and Q6.


	(9) When a positive E V/H signal is applied, integrating compensation capacitor 1C1 charges in a linear manner through a network consisting of diode CR6 and resistor R26, to the ~158-volt de power source and back to one side of the capacitor. When transistor Q1 conducts, the integrating compensation capacitor 1C1 discharges through the conducting transistor Ql and a parallel connected network consisting of resistor R5 and capacitor C3. The negative sawtooth voltage waveform, developed at the junction of resistor R5 and the collector of transistor Q1, causes zener diode CR6 to break down, developing a reduced amplitude negative saw-tooth voltage waveform across resistor R26.

	(10) This negative polarity saw-tooth voltage is applied through resistor R22 and diode CR14 to four-layer threshold diode CR13. Application of this voltage causes break-down of CR13 which produces a negative pulse that is applied to the one-shot multivibrator. The quiescent state of operation of the one-shot multivibrator is as follows:

	(a) Transistor Q6 is conducting at saturation due to the forward bias applied through resistor R24.

	(b) Conduction of transistor Q6 provides reverse bias to transistor Q4 through resistor R15, thereby preventing transistor Q4 conduction. With transistor Q6 conducting and transistor Q4 nonconducting, capacitor C6 charges up to approximately —37.8 volts de through the external load to ground, then up through the emitter and base of conducting transistor Q6 and diode CR11 to one side of capacitor C6.

	(11) When a negative polarity pulse is applied to the base of transistor Q6, transistor conduction decreases, thereby causing its collector to become less negative. The less negative collector voltage is then coupled through resistor R15 to the base of transistor Q4, thereby causing transistor conduction. This action instantaneously places approximately —74 volts de across capacitor C6. Simultaneously, diode CR1i continues to conduct until the anode goes from -—36 volts de to -38 volts de at which time the diode stops conducting, thereby blocking the base current of transistor Q6 and preventing conduction. With



transistor Q6 nonconducting, capacitor C6 starts to discharge through transistor Q4 toward -37.8 volts de to ground, and up through thermistor RT1 and resistor R14 to the other side of capacitor C6. The pulse width is determined by the RC time constant (R14 and C6) during discharge of capacitor C6.


	(12) As soon as capacitor C6 is discharged, transistor Q6 is allowed to conduct, thereby preventing transistor Q4 from conducting. In this condition, the multivibrator has returned to its quiescent state; it is held in readiness for the application of another negative trigger pulse input, and an output positive-going square wave signal is present at the collector of transistor Q4.

	(18) When the negative-going portion of the output signal is present, zener diode CR15 breakdown occurs and produces a negative-going signal voltage across resistor R19. This negativegoing voltage causes transistor Q3 to conduct, thereby developing a negative-going pulse across resistor R17. The negative-going pulse, developed across resistor R17, causes transistor Q2 to conduct, thereby producing a positive polarity output voltage (cycle pulse), which is applied to the camera (Unit 9).

	(14) The negative square wave signal voltage, present at the collector of transistor Q6, is applied to the base of reset amplifier transistor Q5. As a result of the applied negative square wave signal, transistor Q5 is alternately nonconducting and conducting, thereby producing an unsymmetrical negative square wave output signal. Each time transistor Q5 conduction occurs, capacitor 1C1 discharges through variable resistor R21 and resistors R12, R9 and R6 and automatically resets the integrator output to zero. The integration operation then starts over.

	(15) When operate relay K1 is deenergized, relay contacts open the emitter circuit of transistor Q4, thereby disabling generation of cycle pulses. This action creates a steady state negative voltage as a direct result of transistor Q5 conducting heavily. The resultant negative voltage is applied to the base of transistor amplifier A1Q4A and across diode A1CR8. Application of this negative voltage nullifies the effect of incoming positive compensated E V/H signal.

	(16) When the negative-going portion of multivibrator transistor square wave signal output waveform is applied as feedback to the input of differential amplifier A1Q4A, diode AICR8 effectively clamps the signal to ground. The summed signal, present at the base of tran-



sistor A1Q3A, appears as a very low amplitude square wave having a negative-going portion whose width is dependent upon the multivibrator output square wave signal.

Figure 2-30. Intervalometer module 1A1, block diagram. [Located in back of manual]


	c. PC Board and Component Assembly Module 1A3 (fig. 2-81). The PC board and component assembly module 148 supplies the power required to operate the vertical or oblique camera doors, and rotary mount actuator (Unit 2). The assembly is designed with an auxiliary circuit which consists of relays and resistor networks. The auxiliary circuit is used to apply a resistance to the applied system E V/H input to compensate for depression angle and focal length of various lens cones used with the camera, and thereby provides a compensated E V/H output to the intervalometer module 1A1 and film drive amplifier module 1A2.

	(1) Camera de +28 volts. The camera de +28 volts is applied to one side of the coils of LA-370A (1 3/4 inch) relay K7, LA-317A (3 inch) relay K6, ANY 30° relay K1, ANY 15° relay K2, LA-872A (12 inch) relay K5, ANY 30° relay K3 and ANY 15° relay K4.

	(2) LA-374A (6-inch lens cone) in 90° position. When the LA-374A (6-inch lens cone) is installed and the MOUNT switch 3S2 on the photo control panel (Unit 3) is set to 90° position, circuit operation is as follows:

	(a) Camera de +28 volts. Camera de +28 volts is applied through the normally closed contacts of the LA-3870A (1 3/4 inch) relay K7 to one side of the coils of 30° left relay K8, 30° right relay K9, 15° left relay K10 and 15° righ relay K11. r

	(b) Mount vertical voltage (error signal). The mount vertical voltage (error signal) is applied through the normally-closed contacts of 30° left relay K8, normally-closed contacts of 30° right relay K9, normally-closed contacts of 15° left relay K10, normally-closed contacts of 15° right relay K11 and pin 36 of connector 1AX8 to the rotary mount actuator (Unit 2), as mount position (error) signal.

	(c) Mount 115-volt ac, 400-Hz, phase C power. The mount 115-volt ac, 400-Hz, phase C power is applied through the normally-closed contacts of LA-870A (1 3/4 inch) relay K7 and pin 9 of connector 1XA3 to the rotary mount actuator (Unit 2), as mount 115 volts ac, 400 Hz.

	(d) System E V/H signal. The system E V/H signal is applied to two circuits as follows:



to the intervalometer module 1A1 as compensated E V/H signal through normally-closed contacts of LA-870A (1 3/4 inch) relay K7, normally-closed contacts of LA-371A (3 inch) relay K6, normally-closed contacts of LA-872A (12 inch) relay K5, focal length and depression angle resistor R12, normally-closed contacts of ANY 30° relay K38, normally-closed contacts of ANY 15° relay K4 and pin 31 of connector 1XA3, and (2) to the film drive amplifier module 1A2 as compensated E V/H signal through normally-closed contacts of LA-870A (1 3/4 inch) relay K7, normally-closed contacts of LA-371A (3 inch) relay K6, normally-closed contacts of LA-872A (12 inch) relay K5, focal length and depression angle resistor R2, normally closed contacts of ANY 30° relay K1, normally-closed contacts of ANY 15° relay K2, and pin 1 of connector 1X A3. .


	(e) Camera door +28 volts dc. The camara door +28 volts dc is applied through normally-closed contacts of 30° left relay K8, normally closed contacts of 30° right relay K9, normally-closed contacts of 15° left relay K10, normally-closed contacts of 15° right relay K11 and pin 88 of connector 1X A8 to the vertical camera door actuator relay 8K4 in the photo junction panel (Unit 8), as vertical door open power.

	(8) LA-874A (6-inch lens cone) in L 15° sosition. When the LA-374A (6-inch lens cone) S installed and the MOUNT switch 3S2 on the shoto control panel (Unit 3) is set to L15° posision, circuit operation is as follows:

	(a) Camera dec +28 volts. Camera de +28 volts is applied in the same manner as mentioned 'or LA-874A in 90° position ((2)(a) above).

	(6) Mount switch 15°L (ground) signal. [The mount switch 15°L (ground) signal is apdlied to the other side of the coil of 15° left reay K10, thereby energizing the relay. With 15° eft relay K10 energized, circuit operation is as 'ollows: the mount 15° left voltage (error sig-1al) is applied through normally-open contacts Mf 15° left relay K10, normally-closed contacts of [5° right relay Kil and pin 36 of connector [XA8 to the rotary mount actuator (Unit 2), as nount position (error) signal, the camera door +28 volts de is applied through normally-closed ontacts of 80° left relay K8, normally-closed 'ontacts of 30° right relay K9, normally-open 'ontacts of 15° left relay K10 and pin 20 of con-1ector 1X'A3 to the left camera door actuator reay 8K3 in the photo junction panel (Unit 8), as the left door open power and chassis ground is



applied through normally-open contacts of 15° left relay K10 to the other side of the coils of ANY 15° relays K2 and K4, thereby energizing both relays.


	(c) Mount 115-volt ac, 400-Hz, phase C power. Mount 115-volt ac, 400-Hz, phase C 'power is applied in the same manner as mentioned for LA-374A in 90° position ((2) (c) above).

	(d) System E V/H signal. The system E V/H signal is applied to two circuits as follows: to the intervalometer module 1Al1 as compensated E V/H signal through normally-closed contacts of LA-370A (1 3/4 inch) relay K7, normally-closed contacts of LA-871A (8 inch) relay K6, normally-closed contacts of LA-872A (12 inch) relay K5, focal length and depression angle resistor R18, normally-open contacts of ANY 15° relay K4 and pin 381 of connector 1XA3, and to the film drive amplifier module - 1A2 as compensated E V/H signal through normally-closed contacts of LA-870A (1 3/4 inch) relay K7, normally-closed contacts of LA-871A (3 inch) relay K6, normally-closed contacts of LA-372A (12 inch) relay K5, focal length and depression angle resistor R8, normally-open contacts of ANY 15° relay K2 and pin 1 of connector 1XA3.

	(4) LA-374A (6-inch lens cone) in R15° position. When the LA-374A (6-inch lens cone) is installed and the MOUNT switch 3S2 on the photo control panel (Unit 3) is set to R15° position, circuit operation is as follows:




	(a) Camera de +28 volts. Camera de +28 volts is applied in the same manner as mentioned for LA-874A in 90° position ((2) (a) above).




	(b) Mount switch 15°R (ground) signal. The mount switch 15°R (ground) signal is applied to the other side of the coil of 15° right relay Kil, thereby energizing the relay. With 15° right relay K11 energized, circuit operation is as follows: the mount 15° right voltage (error signal) is applied through normally open contacts of 15° right relay K1'1 and pin 36 of connector 1XA8 to the rotary mount actuator (Unit 2), as mount position (error) signal, the camera door +28 volts dc is applied through normallyclosed contacts of 30° left relay K8, normallyclosed contacts of 30° right relay K9, normallyclosed contacts of 15° left relay K10, normally open contacts of 15° right relay K11 and pin 32 of connector 1XA3 to the right camera door actuator relay 8K2 in the photo junction panel (Unit 8), as the right door open power,






and (3) chassis ground is applied through normally-open contacts of 15° right relay K11 to the other side of the coils of ANY 15° relays K2 and K4, thereby energizing both relays.

(c) Mount 115-volt ac, 400-Hz, phase C power. Mount 115-volt ac, 400-Hz, phase C power is applied in the same manner as mentioned for LA-874A in 90° position ((2)(c) above).


	(d) System E V/H signal. The system E V/H signal is applied in the same manner as mentioned for LA-374A in L15° position ((8) (d) above).

	(5) LA-374A (6-inch lens cone) in L30° position. When the LA-374A (6-inch lens cone) is installed and the MOUNT switch 3S2 on the photo control panel (Unit 3) is set to L80° position, circuit operation is as follows:

	(a) Camera de +28 volts. Camera de +28 volts is applied in the same manner as mentioned for LA-874A in 90° position ((2)(a) above).

	(b) Mount switch 30°L (ground) signal. The mount switch 30°L (ground) signal is applied to the other side of the coil of 30° left relay K8, thereby energizing the relay. With 30° left relay K8 energized, circuit operation is as follows: the mount 30° left voltage (error signal) is applied through normally-open contacts of 30° left relay K8, normally-closed contacts of 30° right relay K9, normally-closed contacts of 15° left relay K10, normally-closed contacts of 15° right relay K11 and pin 36 of connector 1XA3 to the rotary mount actuator (Unit 2), as mount position (error) signal; the camera door +28 volts de is applied through normally-open contacts of 30° left relay K8 and pin 20 of connector 1XA3 to the left camera door actuator relay 8K8 in the photo junction panel (Unit 8), as the left door open power; and chassis ground is applied through normally-open contacts of 30° left relay K8 to the other side of the coils of ANY 30° relays K1 and K3, thereby energizing both relays.

	(c) Mount 115-volt ac, 400-Hz, phase C power. Mount 115-volt ac, 400-Hz, phase C power is applied in the same manner as mentioned for LA-3874A in 90° position ((2)(c) above).

	(d) System E V/H signal. The system E V/H signal is applied to two circuits as follows: to the intervalometer module 1A1 as compensated E V/H signal through normally-closed contacts of LA-370A (1 3/4 inch) relay K7, normally-closed contacts of LA-871A (3 inch) relay K6, normally-closed contacts of LA-872A (12 inch) relay K5, focal length and depression




	angle resistor R11, normally-open contacts of ANY 30° relay K3, normally-closed contacts of ANY 15° relay K4 and pin 31 of connector 1XA3; and to the film drive amplifier module 1A2 as compensated E V/H signal through normally-closed contacts of LA-3870A (1 3/4 inch) relay K7, normally-closed contacts of LA-3871A (3 inch) relay K6, normally-closed contacts of LA-872A (12 inch) relay K5, focal length and depression angle resistor R1, normally-open contacts of ANY 30° relay Ki, normally-closed contacts of ANY 15° relay K2, and pin 1 of connec-

	tor 1XA3. (6) LA-374A (6-inch lens cone) in R30° position. When the LA-374A (6-inch lens cone) is installed and the MOUNT switch 382 on the photo control panel (Unit 3) is set to R30° position, circuit operation is as follows:

	(a) Camera de +28 volts. Camera de +28 © volts is applied in the same manner as mentioned | for LA-874A in 90° position ((2)(a) above). —

	(b) Mount switch 30°R (ground) signal. . The mount switch 30°R (ground) signal is applied to the other side of the coil of 30° right relay K9, thereby energizing the relay. With 30° right relay K9 energized, circuit operation is as follows: the mount 30° right voltage (error signal) is applied through normally-open contacts of 30° right relay K9, normally-closed contacts of 15° left relay K10, normally-closed contacts of 15° right relay Kil, and pin 386 of connector 1XA8 to the rotary mount actuator (Unit 2), as mount position (error) signal; the camera door +28 volts de is applied through normally-closed contacts of 30° left relay K8, normally-open contracts of 30° right relay K9 and pin 32 of connector 1XA8 to the right camera door actuator relay 8K2 in the photo junction panel (Unit 8), as the right door open power; and chassis ground is applied through normally-open contacts of 30° right relay K9 to the other side of the coils of ANY 30° relays K1' and K3, thereby energizing both relays.

	(c) Mount 115-volt ac, 400-Hz, phase C power. Mount 115-volt ac, 400-Hz, phase C power is applied in the same manner as mentioned for LA-374A in 90° position ((2)(c) above).

	(d) System E V/H signal. The system E V/H signal is applied in the same manner as mentioned for LA-874A in L30° position ((5) (d) above).

	(7 ) LA-370A (1 3/4-inch lens cone) in 90° position. When the LA-870A (1 3/4-inch lens cone) is installed and the MOUNT switch 382.



on the photo control panel (Unit 3) is set to 90° position, circuit operation is as follows:

The LA-370A is used only in the 90° (vertical) position.


	(a) LA-870A (1 3/4 inch) focal length ground. The LA-370A (1 3/4 inch) focal length ground is applied to the other side of the coil of LA-3870A (1 3/4 inch) relay K7, thereby energizing the relay. With LA-870A (1 3/4 inch) relay K7 energized, circuit operation is as follows: the camera dc +28 volts is removed from one side of the coils of 30° left relay K8, 30° right relay K9, 15° left relay K10 and 15° right relay K11; the mount 115-volt ac, 400-Hz, phase C power is removed from the rotary mount actuator (Unit 2) through pin 9 of connector 1XA3; and the system E V/H signal is applied through normally-open contacts of LA-3870A (1 3/4 inch) relay K7, focal length and depression angle resistor R7 and pin 1 of connector 1XA3 to the film drive amplifier module 1A2, as compensated E V/H signal. In addition, E V/H signal is applied through the normally open contacts of LA-870A (1 3/4 inch) relay K7, focal length and depression angle resistor R17 and pin 31 of connector 1XA3 to the intervalometer module 1A1, as compensated E V/H signal.

	(b) Camera door +28 volts dc. The camera door +28 volts de is applied in the same manner as mentioned for LA-874A in 90° position ((2)(e) above).

	(8) LA-371A (38-inch lens cone) in 90° position. When the LA-871A (38-inch lens cone) is installed and the MOUNT switch 3S2 on the photo control panel (Unit 3) is set to 90° position, the operation is the same as mentioned for LA-374A in 90° position ((2) above), except that the LA-871A (3 inch) focal length ground is applied to the other side of the coil of LA— 371A (8 inch) relay K6, thereby energizing the relay. With LA-371A (3 inch) relay K6 energized, the system E V/H signal is applied as follows:

	(a) Through normally-closed contacts of LA-870A (1 8/4 inch) relay K7, normally-open contacts of LA-871A (4 inch) relay K6, focal length and depression angle resistor R15 normally-closed contacts of ANY 30° relay K3, normally-closed contacts of ANY 15° relay K4 and pin 31 of connector 1XA8 to the intervalometer module 1A1, as compensated E V/H signal.

	(b) Through normally-closed contacts of LA-3870A (1 3/4 inch) relay K7, normally-open




	contacts of LA-371A (3 inch) relay K6, focal length and depression angle resistor R5, normally-closed contacts of ANY 30° relay K1, normally-closed ecntacts of ANY 15° relay K2 and pin 1 of connector 1X A383 to the film drive amplifier module 1A2, as compensated E V/H signal.

	(9) LA-371A (83-inch lens cone) in L15° position. When the LA-871A (8-inch lens cone) is installed and the MOUNT switch 3S2 on the photo control panel (Unit 3) is set to L15° position, the operation is the same as mentioned for LA-874A in L15° position ((3) above), except that the LA-371A (3 inch) focal length ground is applied to the other side of the coil of LA-871A (8 inch) relay K6, thereby energizing the relay. With LA-371A (3 inch) relay K6 energized, the system E V/H signal is applied as follows:

	(a) Through normally-closed contacts of LA-3870A (1 3/4 inch) relay K7, normally-open contacts of LA-871A (3 inch) relay K6, focal length and depression angle resistor R19, normally-open contacts of ANY 15° relay K4 and pin 31 of connector 1XA3 to the intervalometer module 1A1, as compensated E V/H signal.

	(b) Through normally-closed contacts of LA-3870A (1 3/4 inch) relay K7, normally-open contacts of LA-3871A (8 inch) relay K6, focal length and depression angle resistor R9, normally-open contacts of ANY 15° relay K2 and pin 1 of connector 1XA3 to the film drive amplifier module 1A2, as compensated E V/H signal.

	(10) LA-371A (38-inch lens cone) in R15° position. When the LA-371A (3-inch lens cone) is installed and the MOUNT switch 3S2 on the photo control panel (Unit 3) is set to R15° position, the operation is the same as mentioned for LA-374A in R15° position ((4) above), except for the system E V/H signal. System E V/H signal application is the same as mentioned for LA— 371A in L15° position ((9)(a@) and (6) above).

	(11) LA-371A (38-inch lens cone) in L30° position. When the LA-871A (38-inch lens cone) is installed and the MOUNT switch 3S2 on the photo control panel (Unit 3) is set to L30° position, the operation is the same as mentioned for LA-374A in L30° position ((5), above), except that the LA-871A (8 inch) focal length ground is applied to the other side of the coil of LA-371A (3 inch) relay K6, thereby energizing the relay. With LA-371A (8 inch) relay K6 energized, the system E V/H signal is applied as follows:

	(a) Through normally-closed contacts of LA-3870A (1 3/4 inch) relay K7, normally-open



contacts of LA-371A (38 inch) relay K6, focal length and depression angle resistor R14, normally-open contacts of ANY 30° relay K8, normally closed contacts of ANY 15° relay K4 and pin 31 of connector 1XA3 to the intervalometer module 1Al1, as compensated E V/H signal.


	(b) Through normally-closed contacts of LA-3870A (1 3/4 inch) relay K7, normally-open contacts of LA-871A (3 inch) relay Ké6, focal length and depression angle resistor R4, normally-open contacts of ANY 30° relay K1, normally-closed contacts of ANY 15° relay K2 and pin 1 of connector 1XA8 to the film drive amplifier module 1A2, as compensated E V/H signal.

	(12) LA-871A (38-inch lens cone) in R30° position. When the LA-371A (3-inch lens cone) is installed and the MOUNT switch 3S2 on the photo control panel (Unit 3) is set to R80° position, the operation is the same as mentioned for LA-874A in R80° position ((6) above), except for the system E V/H signal. System E V/H signal application is the same as mentioned for LA-871A in L80° position ((11) (a) and (b) above).

	(13) LA-372A (12-inch lens cone) in 90° position. When the LA-872A (12-inch lens cone) is installed and the MOUNT switch 3S2 on the photo control panel (Unit 3) is set to 90° position, the operation is the same as mentioned for LA-874A in 90° position ((2) above), except that the LA-872A (12 inch) focal length ground is applied to the other side of the coil of LA-— 372A (12 inch) relay K5, thereby energizing the relay. With LA-872A (12 inch) relay K5 energized, the system E V/H signal is applied as follows:

	(a) Through normally-closed contacts of LA-370A (1 3/4 inch) relay K7, normally-closed contacts of LA-871A (3 inch) relay K6, normally-open contacts of LA-872A (12 inch) relay K5, focal length and depression angle resistor R13, normally-closed contacts of ANY 30° relay K3, normally-closed contacts of ANY 15° relay K4 and pin 31 of connector 1XA8 to the intervalometer module 1Al1, as compensated E V/H signal.

	(b) Through normally-closed contacts of LA-3870A (1 3/4 inch) relay K7, normallyclosed contacts of LA-371A (8 inch) relay K6, normally-open contacts of LA-372A (12 inch) relay K5, focal length and depression angle resistor R8, normally-closed contacts of ANY 30° relay K1, normally-closed contacts of ANY 15° relay K2 and pin 1 of connector 1XA8 to the film drive amplifier module 1A2, as compensated E V/H signal.




	(14) LA-872A (12- inch lens cone) in L15° position. When the LA-872A (12-inch lens cone) is installed and the MOUNT switch 3S2 on the photo control panel (Unit 3) is set to L15° position, the operation is the same as mentioned for LA-374A in L15° position ((3) above), except that the LA-372A (12 inch) focal length ground is applied to the other side of the coil of LA-372A (12 inch) relay K5, thereby energizing the relay. With LA-372A (12 inch) relay K5 energized, the system E V/H signal is applied as follows:

	(a) Through normally-closed contacts of LA-870A (1 8/4 inch) relay K7, normallyclosed contacts of LA-871A (3 inch) relay K6, normally-open contacts of LA-872A (12 inch) relay K5, focal length and depression angle resistor R20, normally-open contacts of ANY 15° relay K4 and pin 31 of connector 1XA3 to the intervalometer module 1Al1, as compensated E V/H signal.

	(b) Through normally-closed contacts of LA-370A (1 38/4 inch) relay K7, normallyclosed contacts of LA-871:A (3 inch) relay K6, normally-open contacts of LA-872A (12 inch) relay K5, focal length and depression angle resistor R10, normally-open contacts of ANY 15° relay K2 and pin 1 of connector 1XA8 to the film drive amplifier module 1A2, as compensated E V/H signal. ;

	(15) LA-372A (12-inch lens cone) in R15° position. When the LA-872A (12-inch lens cone) is installed and the MOUNT switch 3S2 on the photo control panel (Unit 3) is set to R15° position, the operation is the same as mentioned for LA-874A in R15° position ((A4), above), except for the system E V/H signal. System E V/H signal application is the same as mentioned for LA-372A in L15° pete ((14) (a) and (b) above).

	(16) LA-372A (12-inch lens cone) in L30° position. When the LA-872A (12-inch lens cone) is installed and the MOUNT switch 382 on the photo control panel (Unit 3) is set to L30° position, the operation is the same as mentioned for LA-874A in L80° position ((5) above), except that the LA-372A (12 inch) focal length ground is applied to the other side of the coil of LA-872A (12 inch) relay K5, thereby energizing the relay. With LA-372A (12 inch) relay K5 energized, the system E V/H signal is applied as follows:




	(a) Through normally-closed contacts of UA-3870A (1 8/4 inch) relay K7, normally- 'losed contacts of LA-871A (3 inch) relay K6, 1ormally-open contacts of LA-372A (12 inch) -elay K5, focal length and depression angle resistor R16, normally-open contacts of ANY 30° -elay K8, normally-closed contacts of ANY 15° -elay K4 and pin 31 of connector 1XA8 to the ntervalometer module 1A1 as compensated E V/ I signal.

	(b) Through normally-closed contacts of sA-870A (1 3/4 inch) relay K7, normally- 'losed contacts of LA-371A (8 inch) relay K6, 10rmally-open contacts of LA-372A (12 inch) 'elay K5, focal length and depression angle reiistor R6, normally-open contacts of ANY 30° 'elay K1, normally-closed contacts of ANY 15° 'elay K2 and pin 1 of connector 1XA38 to the ilm drive amplifier module 1A2, as compenated E V/H signal. |

	(17) LA-372A (12-inch lens cone) in R30° iosition. When the LA-372A (12-inch lens one) is installed and the MOUNT switch 3S2 m the photo control panel (Unit 3) is set to %30° position the operation is the same as menioned for LA-372A in R30° position ((6) ibove), except for the system E V/H signal. Sysem signal application is the same as mentioned or LA-372A in L30° position ((16)(a) and (b) bove). 3



Figure 2-31. Printed circuit board and component assembly module 1A8, block diagram. [Located in back of manual]



9. Rotary Mount Actuator (Unit 2) Circuits

a. Power and Distribution Circuit (fig. 2-32).

(1) General. The power and distribution ircuit develops two de operating voltages, four ic reference voltages, two drive voltages for a 100 pulse-per-second generator, and two ac voltwes required by the driver and de motor circuit. tequired dc circuit voltages are obtained by itilizing a single power transformer T8, two fullvave rectifier circuits, two zener diode rectifier ircuits, and a full-wave bridge rectifier circuit. "he two ac voltages are obtained from two autovindings on the power transformer T3.

(2) Power application and ac output volt- ges. The mount 115-volt ac, 400-Hz, phase C wer from the aircraft remote circuit breaker ind ac-de junction panel is applied through pin € of connector P1, filter FL1 to terminal 2 (prinary winding) of power transformer T3. The nount interlock (ground) from the left access


	door interlock switch S4 is applied through pin M of connector P1, filter FL1 to terminal 4 (primary winding) of power transformer T3. With 115-volt ac, 400-Hz, phase C power applied, voltage is induced into two secondary windings and two primary autowindings of power transformer T3. The two primary autowindings output voltages are obtained between terminals 1 and 3 and 5 and 3 on power transformer T3. Each primary autowindings output (terminals 1 of 5) is 115 volts ac with reference to ac neutral (terminal 3) on power transformer T3 and are 180° out-ofphase with each other. The two 115-volt ac outputs (terminals 1: and 5) and ac neutral (terminal 3) on power transformer T3 are applied to the driver and de motor circuit.

	(3) +12-volt de and regulated +9-volt de power supply. The voltage induced in the secondary winding (terminals 6 and 10) on power transformer T3 is applied through terminals ' ALE1 and A1E5 on module Al to a full-wave rectifier circuit consisting of diodes AlCR2 and A1ICR7. The +12 volt de output from the fullwave rectifier, filtered capacitors A1C1 and A1C13, is the operating voltage required by rotary mount actuator (Unit 2) circuits. The regulated +9-volt de reference voltage is obtained by applying the +12-volt de output voltage through limiting resistor A1R3 to a +9 volt Zener diode A1CR1. Zener diode A1CR1, functioning as a voltage regulator, establishes a 9 volt de level which is used as a reference voltage in the mount position error signal output circuit, and the error and slew comparator amplifier circuit. The +12-volt de and regulated +9-volt de outputs are referenced to de ground and chassis ground (terminal 8) on power transformer T3.

	(4) 800 pulses-per-second generator drive voltage. The drive voltage for the 800 pulsesper-second generator is obtained by applying two 400-Hz, 180° out-of-phase sine wave signals (terminals 6 and 10) on power transformer T3 to the input of two identical rectifier circuits using Zener diodes A1CR6 and A1CR5, respectively. The following discussion pertains to the rectifier circuit using Zener diode A1lCR5 and associated circuitry.

	(a) Assuming that the 400-Hz sine wave (terminal 10) on power transformer T3 is going positive, the signal present at the cathode of Zener diode A1CR5 will also be going positive. When the voltage at the cathode of Zener diode A1CR5 reaches +8.2 volts, the Zener diode con-



ducts applying a portion of the positive halfcycle through limiting resistor A1R6 to one of the 800 pulses-per-second generator drive inputs. The positive voltage reverse biases negative limiting diode A1CR8. Capacitor A1C11 shunts any interference to ground. When the voltage of the positive half-cycle, present at the cathode of zener diode A1CR5, decreases below the +8.2 volt level, zener diode AlCR5 is cut off. Therefore, the positive voltage is removed from the first 800 pulses-per-second drive input. As the negative half-cycle of the 400-Hz signal is applied to the cathode of Zener diode A1CR5, the Zener diode becomes forward biased and starts to conduct. The negative half-cycle is applied through limiting resistor A1R6 and forward biases negative limiting diode Al1CR8. When forward biased, negative limiting diode A1CR8 shunts the negative half-cycle to de ground. Therefore the output applied to the first drive input to the 800 pulses-per-second generator is positive pulses occurring at a 400-Hz rate.


	(b) The rectifier circuit consisting of Zener diode A1CR6, limiting resistor A1R7, filter capacitor Al1C12, and negative limiting diode A1CR9 operation is identical to that described in (a) above. Since the cathode of Zener diode A1l-CR6 is connected to terminal 6 on power transformer T3, the 400 Hz sine wave input signal is 180° out-of-phase as compared to the input 400- Hz sine wave applied to the cathode of zener diode A1CR5. Therefore, the positive pulse output applied to the second 800 pulses-per-second generator drive input is delayed in time by 180° as compared to the first input positive drive pulse. Both input drive pulses are referenced to de ground and chassis ground (terminal 8) on power transformer T3.

	(5) -6-volt de and regulated —5.1-volt dc power supply. The voltage induced in the secondary winding (terminals 7 and 9) on power transformer T3 is applied through terminals A1E2 and A1E4 on module Al to a full-wave rectifier circuit consisting of diodes A1CR4 and AICR38, respectively. The —6-volt de output of the full-wave rectifier, filtered by capacitors Al- C2 and A1C14, is the -6-volt de operating voltage required by rotary mount actuator (Unit 2) circuits. The regulated —5.1-volt de reference voltage is obtained by applying the -—6-volt de output through limiting resistor A1R18 to —5.1 volt Zener diode A1CR25. Zener diode A1CR25, functioning as a voltage regulator, establishes a —5.1-volt de level which is used as a reference



voltage in the mount position error signal output circuit, and the error and slew comparator amplifier circuit. The —6-volt de and regulated _5.1-volt de outputs are referenced to de ground and chassis ground (terminal 8) on the power transformer T3.

(6) +100-volt de and -100-volt de power supply. The voltage induced in the secondary winding (terminals 11 and 12) on power transformer T3 is applied to a full-wave bridge rectifier circuit consisting of diodes CR1 through CR4. The full-wave bridge rectifier circuit output is +10 volts de and -100 volts de after being applied to two series limiting resistors R1 and R2. Filtering action is provided by capacitor Cl which is connected between the —100-volt de output of the full-wave bridge rectifier and the two limiting resistors. The +100-volt de and —100 volt de outputs are used as reference levels in the mount position error signal output circuit. The +100-volt de and -100-volt de output voltages are isolated from de ground and chassis ground (terminal 8) of the power transformer T38.

Figure 2-32. Power and distribution circuit, block diagram.


	b. Mount Position Error Signal Output Cir- cuit (fig. 2-33).

	(1) General. The mount position error signal output circuit establishes five de output voltages which electrically represent the five-fixed camera mount positions of 15° left, 30° left, 90° (vertical), 30° right, and 15° right. The circuit consists of followup potentiometer R38, vertical adjust potentiometer R6, and associated circuitry. —

	(2) Mount position voltage (error signal). The —100-volt de and +100-volt de reference volt- , ages from the power and distribution circuit are applied to terminals 1 and 8, respectively, on followup potentiometer R3. Therefore, the voltage drop across followup potentiometer R3 from terminal 1 to center terminal 6 is —100 volts de and from terminal 8 to center terminal 6 is +100 volts de. Two negative voltages, that electrically represent camera mount positions of 15° left (terminal 4) and 30° left (terminal 5), are ob- tained from followup potentiometer R3. These two negative voltages are applied to pins C and D, respectively of connector P1. Two positive voltages, that electrically represent camera mount positions of 15° right (terminal 8) and 30° right. (terminal 7), are obtained from followup poten- tiometer R3. These two positive voltages are ap- plied to pins B and E, respectively, of connector —



1. The 0 volt de that electrically represents camra mount position of 90° (vertical) (terminal oe is obtained from followup potentiometer R3. The 0 volt de is applied to pin A of connector Pl. 'he vertical adjust potentiometer R6 is provided o compensate for any unbalanced circuit condiion. The reference voltages of +9 volts de and 5.1 volts de from the power and distribution ircuit, along with chassis ground, are used to btain a OQ-volt de reference level adjustment. \ny unbalanced circuit condition will be repreented by a voltage other than 0 volt de (termiial 6) on followup potentiometer R3 when the amera mount is in the 90° position and MOUNT switch 3S2 on the photo control panel Unit 3) is set to 90° position. When mechanical lignment of followup potentiometer R3 is corect, the center tap (terminal 6) and the wiper terminal 2) are electrically at the same position. the voltage caused by unbalanced circuit is presnt at the wiper (terminal 2) on the followup potentiometer R38. The wiper (terminal 2) on the vertical adjust potentiometer R6 and the wiper terminal 2) on the followup potentiometer R3 ire electrically connected together. By adjusting rertical adjust potentiometer R6 any voltage bresent at terminal 6 on followup potentiometer 33 may be nulled out.

(3) Followup votentiometer operation. Voltage present at the wiper of followup potenjometer R38 (terminal 2) electrically represents he actual camera mount position. The voltages it the five taps (terminals 4 through 8) on folpwup potentiometer R38, electrically represent ive selectable camera mount positions. When a ew camera mount position is selected by the MOUNT switch on the photo control panel (Unit 3), the voltage present at the appropriate 'erminal on followup potentiometer R3 is ap- \lied through connector Pl, by the external witching circuitry, to the input of the error and lew comparator amplifier circuit as the mount sosition (error) signal. The mount position volt- )ge (error signal) is a resultant of an algebraic 'uummation of two voltages. The first voltage \lectrically represents the actual camera mount position present at the wiper (terminal 2) of folmowup potentiometer R38. The second voltage lectrically represents the selected camera mount osition present at the externally selected tap on ollowup potentiometer R3. As the de motor reiositions the camera mount through the 430 to ' gearbox, it also repositions the wiper (termijal 2) on followup potentiometer R38. When the 'ctual camera mount position nears the newly selected camera mount position, the mount position voltage (error signal) nears a null. When the mount position voltage (error signal) is at a null, the wiper (terminal 2) on followup potentiometer R3 is electrically at the same position as the followup potentiometer R3 terminal previously selected by the external switching circuitry. At this time, the de motor stops. The mount position voltage (error signal) remains at a null until a new camera mount position is externally selected.


	c. Error and Slew Comparator Amplifier Circuit (fig. 2-34).

	(1) General. When a difference in the actual camera mount position and the newly selected camera mount position is detected, the error and slew comparator amplifier circuit determines the direction and speed (slew rate) of de motor rotation to reposition the camera mount. _ The error and slew comparator amplifier circuit consists of four identical comparator amplifiers (AR1 through AR4) on input voltage divider network, and associated circuitry. Comparator amplifiers AR1 and AR4 function as counterclockwise and clockwise error comparator amplifiers respectively. Comparator amplifiers AR2 and AR3 function as counterclockwise and clockwise slew comparator amplifiers, respectively.





(2) Circuit input voltages.


	(a) The mount position (error) signal from the mount position error signal output circuit is applied to pin H of connector Pl. When the actual camera mount position is the same as the newly selected camera mount position, the input mount position (error) signal is at a null. The input mount position (error) signal goes positive when counterclockwise rotation of the de motor is required to reposition the camera mount. Conversely, the input mount position (error) signal goes negative when clockwise rotation of the de motor is required to reposition the camera mount.

	(b) The +12-volt de and —6-volt de operating voltages, regulated +9-volt de reference voltage, and regulated —5.l-volt de reference voltage are the operating and reference voltages required for the error and slew comparator amplifier circuit. All operating and reference voltages are obtained from the power and distribution circuit (para 2-9a). The +12-volt de and —6 volt de operating voltages along with chassis ground are applied to terminals 8, 4 and 1, respectively, of the four comparator amplifiers AR1 through AR4. The regulated +9-volt de ref-



[image: Figure, page 61]

Figure 2-38. Mount position error signal output circuit, simplified schematic diagram.

erence voltage is applied through voltage divider resistors R4 and R5d to the inverting input (terminal 3) of the counterclockwise error comparator amplifier AR1. In addition, regulated +9-volt de reference voltage is also applied through voltage divider resistors R8 and R9 to the inverting input (terminal 3) of the counterclockwise slew comparator AR2. A positive reference level is established at both inverting inputs (terminal 3) of comparator amplifiers AR1 AR2. The regulated —5.1-volt de reference voltage is applied through voltage divider resistors R32 and R33 to the noninverting input (terminal 2) of clockwise slew comparator amplifier AR8. In addition, regulated —5.1-volt de reference voltage is also applied through voltage divider resistors R40 and R47 to the noninverting input (terminal 2) of clockwise error comparator amplifier AR4. A negative reference level is established at both noninverting inputs (terminal 2) of comparator amplifiers AR8 and AR4.



(8) Circuit operation.

(a) When the input mount position (error) signal at pin H of connector P1 is other than null, the error signal is applied across an input voltage divider network consisting of a limiter circuit in parallel with two voltage divider circuits as follows: the limiter circuit consists of two 3.8-volt Zener diodes CR21 and CR24, connected cathode-to-cathode. The input mount position (error) signal at pin H of connector P1 is applied across Zener diodes CR21 and CR24 to chassis ground. If the input mount position - (error) signal exceeds approximately +3.9 volt dc, Zener diode CR24 breaks down through forward biased Zener diode CR21. Conversely, if the input mount position (error) signal goes more negative than -3.9 volts de, Zener diode CR21 breaks down, forward biasing Zener diode CR24. Therefore, the limiter circuit limits the input mount position (error) signal applied to the two input voltage dividers to an approximate maximum of 3.9 volts de in either the positive or negative direction from null. When the mount position (error) signal is less than approximately +3.9 volts de, and less negative than approximately -3.9 volts dc, the limiter circuit appears as an open circuit; the first input voltage divider network consist of potentiometer R25 and resistor R15. The total input mount position (error) signal at pin H of connector P1, between approx-. imately +3.9 volts'de and —3.9 volts de, is applied — cross this voltage divider. Therefore, a portion f the input mount position (error) signal, presnt at the wiper on potentiometer R25, is applied o the noninverting input (terminal 2) of counerclockwise slew comparator amplifier AR2. In \ddition, a portion of the input mount position error) signal is also applied to the inverting injut (terminal 3) of clockwise slew comparator mplifier AR3. The adjustment of potentiometer 825 determines the input sensitivity of counterlockwise and clockwise slew comparator amplijers AR2 and AR3, respectively; and the second nput voltage divider network consists of resisor R48, potentiometer R42, and resistor R46. 'he total input mount position (error) signal at in H of connector Pl, between approximately + 3.9 volt de and -3.9 volts dc, is applied across his voltage divider. A portion of the input nount position (error) signal,, present at the viper of potentiometer R42, is applied to the loninverting input (terminal 2) of counterclockvise error comparator amplifier AR1. In addiion, a portion of the input mount position (eror) signal is also applied to the inverting input terminal 3) of clockwise error comparator amlifier AR4. The adjustment of potentiometer °42 determines the input sensitivity of counterlockwise and clockwise error comparator amplijers AR1 and AR4, respectively.

(b) When the input mount position (eror) signal at pin H of connector P1 is at a null, 'comparator amplifiers AR1 through AR4 all iave balanced inputs. The comparator amplifier uutputs at terminal 7 will all be approximately 0.5 volt de. If the mount position (error) signal roes positive, a portion of this voltage is applied xy the two input voltage dividers to the noninverting input (terminal 2) of counterclockwise 'rror and slew comparator amplifiers AR1 and AR2, respectively. The two voltage dividers also wply a portion of this positive voltage to the inverting input (terminal 3) of clockwise slew ind error comparator amplifiers AR3 and AR4, vespectively. Since the polarity of the input nount position (error) signal is positive and the reference level established at the inverting input 'terminal 3) of counterclockwise error and slew 'omparator amplifiers AR1 and AR2, respective-7, is positive, only these two comparator ampli- 'lers will sense an unbalanced input. When the inbalanced input occurs, the outputs (terminal ') of counterclockwise error and slew amplifiers AR1 and AR2, respectively change from an approximate —0.5 volt de to an approximate +3.2 volts de. The outputs (terminal 7) of the coun terclockwise error and slew comparator amplifier AR1 and AR2 are the counterclockwise error and slew signals, respectively. These two signals applied through the mount ready and multivibrator disable circuit, and the counterclockwise gate and trigger circuit cause the de motor to rotate counterclockwise at a maximum slew rate. If the input mount position (error) signal at pin H of connector P1 goes negative, clockwise slew and error comparator amplifiers AR38 and AR4, respectively, sense the unbalanced input. When the unbalanced input occurs, the outputs (terminal 7) of clockwise slew and error comparator amplifiers AR3 and AR4, change from an approximate —0.5 volt de to an approximate +8.2 volts de. The outputs (terminal 7) of the clockwise slew and error comparator amplifiers AR3 and AR4 are the clockwise slew and error signals, respectively. These two signals applied through _ the mount ready and multivibrator disable circuit, and the clockwise gate and trigger circuit cause the de motor to rotate clockwise at a maximum slew rate.

(c) When the actual camera mount position nears the newly selected camera mount position, the input mount position (error) signal at pin H of connector Pi nears a null. Due to circuit characteristics and alignment, the appropriate slew comparator amplifier (AR2 or AR8) will sense a balanced input before the corresponding error comparator amplifier (AR1 or AR4). At this time, the output (terminal 7) of the affected slew comparator amplifier (AR2 or AR8) will change from an approximate +3.2 volt de to an approximate -—0.5 volt dc. This change in the appropriate slew signal is applied to the mount ready and multivibrator disable circuit and causes the de motor slew rate to decrease. When the actual camera mount position is the same as the newly selected camera mount position, the input mount position (error) signal at pin H of connector Pl is at null. When this occurs, the appropriate error comparator amplifier (AR1 or AR4) will sense a balanced input. At this time, the output (terminal 7) of the affected error comparator amplifier (AR1 or AR4) will change from an approximate +3.2 volts de to an approximate —0.5 volt de. This change in output level is applied to the mount ready and multivibrator disable circuit, and the appropriate (clockwise or counterclockwise) gate and trigger circuit, causing the de motor to stop rotating.

Figure 3-34. Error and slew comparator amplifier circuit, simplified schematic diagram. [Located in back of manual]

d. 800 Pulses-per-second Generator and Multivibrator Circuit (fig. 2-35).

Refer to figure 2-36 for typical pulse train waveforms mentioned in this discussion.


	(1) General. The 800 _ pulses-per-second generator and multivibrator circuit furnishes two output pulse trains which are used to determine the slew rate of the dc motor in the driver and de motor circuit. Both the 800 pulses-per-second generator (Q4 and Q5) and the multivibrator (Q10 and Q1i1) operate continuously as long as power is applied to the rotary mount. actuator (Unit 2). However, the two output pulse trains are controlled by appropriate gating circuits.

	(2) 800 wulses-per-second generator. The 800 pulses-per-second generator consists of transistors Q4 and Q5 and buffer-inverter amplifier Q6. Two 400-Hz pulse train inputs (waveforms A and B) from the power and distribution circuit are applied as the two drive inputs to the 800 pulses-per-second generator. The two input pulse trains consist of positive-going pulses. However, the pulses in the second pulse train (waveform) are delayed in time by 180° as compared to the pulses in the first pulse train (waveform A). Therefore, the 800 pulses-per-second generator is driven at an 800 Hz rate. This results in a negative-going 800-Hz pulse train output (waveform C) which is applied as the input to buffer-inverter amplifier Q6. The output of the buffer-inverter amplifier Q6 is an 800 Hz positive-going pulse train (waveform D). The positive-going pulse train (waveform D) is applied as one input to a NOR gate consisting of diodes CR13, CR14 and CR15, and transistor Q2; this NOR gate is located in the counterclockwise gate and trigger circuit. In addition, the positive-going pulse train (waveform D) is also applied as one input to a NOR gate consisting of diodes CR17, CR18 and CR20, and transistor Q12; this NOR gate is located in the clockwise gate and trigger circuit.

	(3) Multivibrator. The free-running multivibrator consists of transistors Q10 and Q11, and associated circuitry. Due to an unbalance in the multivibrator stages, the output (waveform E) is nonsymmetrical. This nonsymmetrical pulse train output (waveform E) is applied as one input to a NOR gate consisting of resistor R34, diodes CR10 and CR16, and transistor Q9, which is located in the mount ready and multivibrator disable circuit.



Refer to figure 2-36 for typical pulse train waveforms mentioned in this discussion.


	e. Mount Ready and Multivibrator Disable Circuit (fig. 2-85). :

	(1) General. The mount ready and multivibrator disable circuit applies a mount ready ground to pin N on connector Pl when the actual camera mount position is the same as the selected camera mount position. This circuit also controls application of the nonsymmetrical pulse train from the multivibrator, in the 800 pulsesper-second generator and multivibrator circuit, to the clockwise and counterclockwise gate and trigger circuits. The mount ready and multivibrator disable circuit consists of the mount ready NOR gate consisting of diodes CR11 and CR19, and transistor Q7; the inverter-driver amplifier consisting of transistor Q8; and the multivibrator disable NOR gate consisting of resistor R34, diodes CR10 and CR16, and transistor Q9.

	(2) Mount ready circuitry. The clockwise and counterclockwise error signals from the error and slew comparator amplifier circuit are applied as the inputs to the mount ready NOR gate (Q7). When the actual camera mount position is the same as the selected camera mount position, both the clockwise and counterclockwise error signals are approximately —0.5 volt (low). With both inputs to the mount ready NOR gate (Q7) low, the NOR gate (Q7) output will be +12 volts de (high). This high output is applied to the input of inverter-driver amplifier transistor Q8 resulting in a ground (low) output. The ground (low) output of inverter-driver Q8 is applied to pin N on connector Pl as the mount' ready ground. When the actual camera mount position is not the same as the newly selected camera mount position, the appropriate error signal (counterclockwise or clockwise) input to the mount ready NOR gate (Q7) will be approximately +3.2 volts de (high). With eigher input to the mount ready NOR gate (Q7) high, the NOR gate (Q7) output will be approximately +0.6 volt de (low). This low NOR gate (Q7) output is applied to the input of inverter-driver amplifier Q8 and results in an open circuit (high) output. Therefore, the mount ready ground at pin N on connector P1 is open when the actual camera mount position is not the same as the newly selected mount position.

	(3) Multivibrator disable NOR gate. The input signals to the multivibrator disable NOR



rate consisting of resistor R34, diodes CR10 and JR16, and transistor Q9 are the nonsymmetrical yulse train from the multivibrator (Q10 and Y¥11); and the clockwise and counterclockwise lew signals from the error and slew comparator mplifier circuit.


	(a) When the actual camera mount posiion is the same as the selected camera mount sition, the counterclockwise and clockwise lew signals from the error and slew comparator mplifier circuit are approximately —0.5-volt dc low). These two low signals along with the sonsymmetrical pulse train output (waveform 1) from the multivibrator (Q10 and Q11) reults in a multivibrator disable NOR gate (Q9) utput of an inverted nonsymmetrical pulse train 'waveform F). The output (waveform F) of the NOR gate (Q9) is applied as one input to a NOR gate consisting of diodes CR18, CR14 and JR15, and transistor Q2. This NOR gate (Q2) 's located in the counterclockwise gate and trigver circuit. In addition, the output (waveform 7) is also applied as one input to a NOR gate onsisting of diodes CR17, CR18 and CR20, and transistor Q12. This NOR gate (Q12) is located a the clockwise gate and trigger circuit.

	(b) When the actual camera mount posiion is not the same as the newly selected camera nount position, either the clockwise or counterllockwise slew signal from the error and comiarator amplifier circuit will change from an apiroximate —0.5 volt de (low) to an approximate -3.2 volts de (high). This high is applied as one nput to the multivibrator disable NOR gate (Q9) and results in a NOR gate (Q9) output of jpproximately +0.6 volt dc (low). Therefore, the nultivibrator output (waveform E) which is also 'ne input to the multivibrator disable NOR gate (Q9) is effectively disabled. The low output of ne multivibrator disable NOR gate (Q9) is ap-Tied to the NOR gates (Q2 and Q12) in the »ounterclockwise and clockwise gate and trigger jircuits instead of the nonsymmetrical pulse vain (waveform F), as discussed in (a) above.

	| (c) As the actual camera mount position ears the newly selected camera mount position, ae appropriate slew signal (counterclockwise or "ockwise) from the error and slew amplifier cir- 'ait changes from an approximate +3.2 volts de high) to an approximate -0.5 volt de (low). \7ith both the counterclockwise clockwise slew wgnals low, the multivibrator (Q10 and Q11), jonsymmetrical output pulse train (waveform \) is enabled by the multivibrator disable NOR



gate (Q9). Therefore, the output of the multivibrator disable NOR gate (Q9) (waveform F) is as previously discussed in (a) above.

f. Clockwise and Counterclockwise Gate and Trigger Circuits (fig. 2-35).

Refer to figure 2-36 for typical pulse train waveforms mentions in this discussion.


	(1) General. The clockwise and counterclockwise gate and trigger circuits are two identical circuits which, when activated, apply trigger pulses to the driver circuitry in the driver and de motor circuit. The clockwise gate and trigger circuit consists of an inverter amplifier transistor Q14, a NOR gate consisting of diodes CRI17, CR18, and CR20, and transistor Q12, a unijunction transistor Q13; the primary of transformer _T1, and associated circuitry. The counterclockwise gate and trigger circuit consists of an inverter and amplifier transistor Q1; a NOR gate consisting of diodes CR13, CR14 and CR15, and transistor Q2, a unijunction transistor Q3; the primary of transformer T2, and associated circuitry. Since the clockwise and counterclockwise gate and trigger circuits are identical, only the operation of the clockwise gate and trigger circuit is discussed in (2) below.

	(2) Clockwise gate and trigger circuit operation.

	(a) When the actual camera mount position is the. same as the selected camera mount position, the clockwise error signal from the error and slew comparator amplifier circuit is approximately —0.5-volt de (low). This low input is applied to inverter amplifier transistor Q14 and results in a +12-volt de (high) output. This high output is one of three inputs to the NOR gate (Q12). The second input to the NOR gate (Q12) is an 800 pulse-per-second pulse train (waveform D) from the 800 pulse-per-second generator. The third input to the NOR gate (Q12) is a nonsymmetrical pulse train (waveform F) from the NOR gate (Q9) in the mount ready and multivibrator disable circuit. Since the high output from inverter amplifier Q14 to the first NOR gate (Q12) input functions as a disabling voltage, the NOR gate (Q12) output will be approximately +0.6-volt de (low). This low output from NOR gate (Q12) is applied through resistor R39 to the emitter of unijunction transistor Q13 and to one side of capacitor C10. Capacitor C10, connected between —6 volts de from the



power and distribution circuit and the emitter of unijunction transistor Q13 is charged to an approximate level of 6.6 volts de. This voltage level is not sufficient to trigger unijunction transistor Q13.

(b) When the actual camera mount position is not the same as the newly selected camera mount position and assuming clockwise rotation of the de motor is required to reposition the camera mount, the clockwise error signal from the error and slew comparator amplifier circuit is approximately +3.2 volts de (high). This high input is applied to inverter amplifier transistor Q14 and results in an approximately +0.6-volt de (low) output. This low output is one of the three inputs to the NOR gate (Q12) and is used to enable the gate. The second input to the NOR gate (Q12) is the 800 pulse-per-second pulse train (waveform D) as previously discussed in (a) above. The third input to the NOR gate (Q12) is a low from a NOR gate (Q9) in the mount ready and multivibrator disable circuit. Since two inputs to the NOR gate (Q12) are low, the NOR gate (Q12) output (waveform G) will be a function of the 800 pulse-per-second pulse train input. The 800 pulse-per-second pulse train output of the NOR gate (Q12) (waveform G) is applied through resistor R39 to the emitter of unijunction transistor Q13 and to one side of capacitor C10. When the pulse train at the emitter of unijunction transistor Q13 is going positive (waveform G), capacitor C10 starts to charge to 18 volts de from the -6 volt de on one side to the +12 volts, through resistor R39 and R26, on the other side. At some instant before the potential across capacitor C10 reaches 18 volts, unijunction transistor Q13 is triggered. When unijunction transistor Q13 is triggered, capacitor C10 discharges through the primary winding of transformer T1, from terminal 1 to terminal 2, and through base B1 to the emitter of unijunction transistor Q13. The discharging of capacitor C10 produces a large negative-going spike in the primary of transformer T1. When the 800 pulse-per-second pulse train (waveform D) applied to the input of the NOR gate (Q12) goes positive, unijunction transistor Q13 is cut off. During this period, capacitor C10 recharges to approximately 6.6 volts de. Therefore; when the next positive-going pulse occurs at the emitter of unijunction transistor Q13, the above cycle will repeat itself.

(c) When the actual camera mount position nears the newly selected camera mount position, the input to the NOR gate (Q12) from the

NOR gate (Q9) in the mount ready and multivibrator disable circuit changes from a low to a nonsymmetrical pulse train (waveform F). Therefore, the three inputs to the. NOR gate (Q12) are a low, an 800 pulse-per-second pulse train (waveform D) and a nonsymmetrical pulse train (waveform F). Since the low input to the NOR gate (Q12) is an enabling voltage, the NOR gate output (Q12) (waveform H) will be a function of the two pulse train inputs (waveforms D and F). The nonsymmetrical pulse train input (waveform F) disables the NOR gate (Q12) for 220 milliseconds and enables the NOR gate (Q12) for 80 milliseconds. During the time the NOR gate (Q12) is disabled (220 milliseconds) the NOR gate (Q12) output (waveform H) will be approximately +0.6 volt de (low). Therefore, unijunction transistor Q13 can not be triggered during this time. During the time the NOR gate (Q12) is enables (80 milliseconds), the NOR gate (Q12) output (waveform H) will be 2 function of the 800 pulse-per-second pulse train. At this time unijunction transistor Q13 is triggered as discussed in (b) above. As the actual camera mount position nears the newly selected camera mount position, unijunction transistol Q13 is triggered for 80 milliseconds out of ap. proximately every 300 milliseconds.

(d) When the actual camera mount position is the same as the newly selected camer mount position, the clockwise error signal from the error and slew comparator amplifier circuit disables the NOR gate (Q12). The clockwisée gate and trigger circuit conditions are as dis: cussed in (a) above.

(8) Counterclockwise gate and trigger circuit operation. 'The counterclockwise gate ané trigger circuit functions in the same manner as discussed for clockwise gate and trigger circuit ((2) above), except that the NOR gate (Q2) is enabled or disabled by the counterclockwise er: ror signal from the error and slew comparatol amplifier circuit.

g. Driver and De Motor Circuit (fig. 2-35), (1) General. The driver and de motor cir: cuit utilizes trigger input pulses from either the clockwise or counterclockwise gate and triggel circuits to develop and apply de drive voltages of correct polarity to de motor Bt. Through & 430 to 1 gearbox, de motor B1 repositions the camera mount to the newly selected position The de motor through the 430 to 1 gearbox als¢ repositions followup potentiometer R3 in the mount position error signal output circuit anc operates a cam in limit switch S1. The driver an¢ te motor circuit consists of secondary windings bn transformers Tl and T2, four silicon-controlled rectifiers CR7 through CR10, limit }witch S1, dc motor and brake B1, 430 to 1 gearox, and associated circuitry.


	| (2) Driver and de motor circuit operation.

	(a) De motor B1 stopped.






The following circuit description assumes that the actual camera mount position is the same as the selected camera mount position.

lIhere are no trigger pulses developed across \ther the primary of transformer T1, part of the hockwise gate and trigger circuit, or the priary of transformer T2, part of the counterhockwise gate and trigger circuit. There are no duced voltages in the secondary windings of ther transformer T1 or transformer T2. Siliconpntrolled rectifiers CR7 through CR10 remain jated off and, no de motor drive voltages are javeloped.

(b) Clockwise de motor B1 rotation.

~The following circuit description assumes that the actual camera mount position is not the same as the newly selected camera mount position and clockwise rotation of de motor B1 is required to reposition the camera mount.

yegative-going pulses (f(2)(b) above) at an \)0-Hz rate are developed across the primary of jansformer T1. When terminal 1 on transformer | is negative with respect to terminal 2, the )!Itage spike induced in the secondary windings hsults in terminal 3 being negative with respect | terminal 4, and terminal 5 being negative with )spect to terminal 6. At the same time if it is sumed that terminal 1 on power transformer 3 is positive with respect to terminal 5, siliconpntrolled rectifier CR7 will be gated on by the 'sitive voltage at terminal 6 on transformer T1. jie negative voltage present at terminal 5 on wer transformer T3 is applied through silicon- )ntrolled rectifier CR7 (cathode to anode), the l'rmally closed A section (clockwise) contacts of lait switch S1 to the red terminal on de motor . When the voltage present at terminal 1 on wer transformer T3 is negative with respect to '2 voltage present at terminal 5, silicon-connlled rectifier CR8 is gated on by the positive Itage at terminal 4 on power transformer T1.

The negative voltage present at terminal 1 on power transformer T3 is applied through siliconcontrolled rectifier CR8 (cathode to anode), normally-closed A section (clockwise) contacts of limit switch S1 to the red terminal on de motor Bl. At the time silicon-controlled rectifier CR7 is gated on, the positive voltage present at terminal 1 on power transformer T3 is applied to the cathode of silicon-controlled rectifier CR8. This positive voltage acts as reverse bias, thereby preventing silicon-controlled rectifier CR8 from being gated on. Conversely, when silicon-controlled rectifier CR&8 is gated on, the positive voltage present at terminal 5 on power transformer T3 is applied to the cathode of siliconcontrolled rectifier CR7. This positive voltage acts as reverse bias, thereby preventing siliconcontrolled rectifier CR7 from being gated on. Since at this time the voltage spikes that gate on -silicon-controlled rectifiers CR7 and CR8 are being induced in the secondary windings of transformer T1 at an 800-Hz rate, full wave rectification of the 115 volts ac 400 Hz, present at terminals 1 and 5 on power transformer T3 is obtained. This full wave rectification results in a negative de voltage being applied to the red terminal on the de motor Bl. The black terminal on de motor B1 is connected to ac neutral (terminal 3) on power transformer T3. A negative drive voltage is applied to dc motor Bl causing the motor to rotate clockwise.

The following circuit description assumes that the actual camera mount position is not the same as the newly selected camera mount position and counterclockwise rotation of the de motor is required to reposition the camera mount.

(c) Counterclockwise de motor rotation. Negative-going pulses (f(3) above) at an 800- Hz rate are developed across the primary of transformer T2. When terminal 1 on transformer T2 is negative with respect to terminal 2, the voltage spike induced in the secondary windings results in terminal 3 being negative with respect to terminal 4, and terminal 5 being negative with respect to terminal 6. At the same time it is assumed that terminal 1 on power transformer T3 is positive with respect to terminal 5, silicon-controlled rectifier CR9 will be gated on by the positive voltage at terminal 4 on transformer T2. The positive voltage present at terminal 1 on power transformer T3 is applied through silicon controlled rectifier CR9 (anode to cathode), the normally-closed B_ section (counterclockwise) contacts of limit switch S1 to the red terminal on dc motor Bl. When the voltage present at terminal 1 on power transformer T3 is negative in respect to the voltage present at terminal 5, siliconcontrolled rectifier CR10 is gated on by the positive voltage present at terminal 6 on transformer T2. The positive voltage at terminal 5 on power transformer T3 is applied through silicon-controlled rectifier CR10 (anode to cathode), normally closed B section (counterclockwise) contacts of limit switch S1 to the red terminal on de motor B1. At the time silicon-controlled rectifier CR9 is gated on, the negative voltage present at terminal 5 on power transformer T3 is applied to the anode of silicon-controlled rectifier CR10. This negative voltage acts as reverse bias, thereby preventing silicon-controlled rectifier CR10 from being gated on. Conversely, when siliconcontrolled rectifier CR10 is gated on, the negative voltage present at terminal 1 on power transformer T3 is applied to the anode of siliconcontrolled rectifier CR9. This negative voltage acts as reverse bias, thereby preventing siliconcontrolled rectifier CR9 from being gated on. As discussed in (b) above, the 115 volts ac, 400 Hz, present at terminais 1 and 5 on power transformer T3 is full-wave rectified and results in a positive drive voltage applied to the red terminal on de motor Bl. This positive drive voltage results in counterclockwise de motor B1 rotation.


	(d) Decreased dc motor slew rate. As the actual camera mount position nears the newly selected camera mount position, the de motor Bl slew rate (speed) decreases. This is accomplished by only applying trigger pulses (800 pulses-persecond) to the appropriate transformer (T1 or T2) 80 milliseconds out of every 300 milliseconds. Therefore, the activated silicon-controlled rectifier circuit, either CR7 and CR8 or CR9 and CR10, will supply drive voltage to the dc motor B1 80 milliseconds out of every 300 milliseconds. This results in the de motor B1 seeing a lower average dc drive voltage and therefore causes a slower rotation of the de motor.

	(8) De motor brake. The de motor brake is an electromechanical device that stops the rotation of dec motor B1 within 10 revolutions: after the drive voltage is removed. The brake is not released until the drive voltage,. present at the red terminal on de motor B1, is 96 volts de. This de motor B1 holding action insures that the mo-: tor drive voltage is sufficient to overcome the initial mechanical inertia.



(4) Limit switch S1. Limit switch Sl! prevents damage to motor driven parts, such as the followup potentiometer R3 in the mount position error signal output circuit, caused by overdriving. If an electrical malfunction or electrical, circuit misalignment occurs, the de motor BL could continue to rotate in either the clockwise or counterclockwise direction beyond the normal mechanical limits of the motor driven parts. However, before mechanical damage is caused, a cam-operated limit switch S1 will open the de motor B1 drive voltage circuit causing the de motor to stop. The cam in limit switch S1 is mechanically operated by dec motor Bl through the 430 to 1 gearbox.

Figure 8-35. De motor control and positioning and mount ready circuits, simplified schematic diagram. [Located in back of manual]

[image: Figure, page 67]

Figure 2-36. Dc motor control and positioning and mount ready circuits, waveforms.

Figure 2-37(1). Camera control system, wiring diagram (aircraft No. 68-16990-01 and subsequent) (part 1 of 2). [Located in back of manual]

Figure 2-37(2). Camera control system, wiring diagram (aircraft No. 68-16990-01 and subsequent) (part 2 of 2). [Located in back of manual]

Figure 2-38(1). Camera control system, wiring diagram Figure 2-38(2). Camera control system, wiring diagram || (aircraft No's. 67-18998N, 67-18899N, 67-18902N and (aircraft No's. 67-18998N, 67-18899N, 67-18902N and 67-18905N) (part 1 of 2). 67-18905N) (part 2 of 2). [Located in back of manual] [Located in back of manual]
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CHAPTER 3 — DIRECT SUPPORT MAINTENANCE ste a ae ee eS


-1. Scope of Direct Support Maintenance


	a. The maintenance duties assigned to the dict support maintenance repairman of camera mtrol system major components are listed bew together with references to the paragraphs ering specific maintenance functions. Priarily, the duties are limited to—

	(1) Manual V/H control panel (Unit 7). erform an operational checkout (para 3-5a), oubleshooting procedures (para 3-5b), voltage id resistance measurements (para 3-5c), disasmbly procedures (para 3-12a), and reassembly ocedures (para 3-12b).

	(2) Photo junction panel (Unit 8). Perrm an operational checkout (para 3-6a), troueshooting procedures (para 3-66), resistance easurements (para 3-6c), disassembly proceres (para 3-138a), and reassembly procedures ara 3—-138b).

	(3) Photo control panel (Unit 3). Perform 1 operation checkout (para 3—7a), troubleshootg procedures (para 3-7b), voltage and resistice measurements (para 3-7c), disassembly ocedures (para 3-14a), and reassembly proceires (para 3-14b).

	(4) Photo system assembly (Unit 1). Perrm an operational checkout (para 3-8a), troueshooting procedures (para 3-8b), voltage and sistance measurements (para 3-8c), disassemy procedures (para 3-15a), and reassembly 'ocedures (para 3-15b).

	(5) Camera pulse panel (134AV81400-1 or 4AV81400-3) (Unit 6). Perform an operamal checkout (para 8-9a), troubleshooting ocedure (para 3—-9b), resistance measurements ara 3-9c), disassembly procedures (para 3— @), and reassembly procedures (para 3-16b).

	(6) Pod assembly (Unit 10). Direct suprt maintenance instructions for the pod assemy (Unit 10) are given in TM 11-6760-228-35-




	(7) Camera (Unit 9). Direct support maintenance instructions for the camera (Unit 9) are given in TM 11-6720-236-35.

	b. Direct support maintenance is not performed on the major components listed below.



'Refer to higher category maintenance for these major components.


	(1) Rotary mount actuator (Unit 2).

	(2) Left, right, and vertical door actuators (Unit 4).

	(3) Left, right, and vertical light sensors (Unit 5).

	(4) Camera mount A (Unit 11) or camera mount B (Unit 12).

	(5) Flight line tracker (Unit 13).




	(6) Right oblique sight (Unit 14) and left oblique sight (Unit 15).





3-2. Tools, Test Equipment, and Material Required


	a. Tools.

	(1) Tool Kit, TK-77/GF.




	(2) Tool Kit, TK-109/GF.




	b. Test Equipment.

	(1) Multimeter TS-352B/U.




	(2) Power source, 108 to 118 volts ac, single phase, 400 Hz.

	(8) Power source, 109 to 116.5 volts ac, three phase, 400 Hz.

	(4) Power source, +24 to +28.5 volts de.




	c. Materials.

	(1) Connector, MS3106E-—22-21S.




	(2) Connector, MS3106-22-55P.




	(8) Connector, MS3126F-14-19S.




	(4) Connector, MS3126F-18-32S.







	(5) Electrical clip, Type TCI per Federal Specification W—C—440.

	(6) Lamp, MS25231-3138 (7 required).




	(7) Lamp socket, MS90287-8 (2 required).







	(8) Resistor, RW24V100 (2 required).

	(9) Switch, MS24655-221 (9 required).

	(10) Switch, MS25089-1A (MIL-S-8805/3) (3 required).

	(11) Switch, MS25103-24 (3 required).




	(12) Switch, MS35058-22 (4 required).




	(18) Terminal board, MIL-T-55164/14, type 8TB6.

	(14) Terminal board, MS27212-1-11.




	(15) Terminal board, MS27212-1-20.







	(16) Terminal board, MS27212-1-23.

	(17) Zener diode, 1N1600 (2 required).

	(18) Wiring, No. 16 AWG (as required).

	(19) Wiring, No. 18 AWG (as required)

	(20) Wiring, No. 22 AWG (as required).

	(21) Cleaning compound (Federal stock Ne 79303959542).

	(22) Battery, 6 volt (Federal stock Ne 6135-643-1310). |





Section II. DIRECT SUPPORT TROUBLESHOOTING

Dangerous voltages exist in the pod assembly high voltage circuits after power has been removed. Use a ground rod with a series 5-kilohm, -10-watt resistor, and discharge all high voltage circuits before touching any of the components. The grounding is accomplished between the xenon flashlamp metal connecting arms and the illuminator module chassis.

Be careful when working on the 115-volt ac, 400-Hz, line connections and the 28 volt de connections. Serious injury or death may result from contact with these | terminals. .


3-3. General


	a. Troubleshooting at direct support maintenance includes all the techniques outlined for organizational maintenance and any special or additional techniques required to isolate a defective part. The direct support maintenance procedures are not complete in themselves but supplement the procedures outlined in TM 11-6720-250-12. This chapter provides troubleshooting procedures which must be performed by the direct support maintenance repairman.

	b. Troubleshooting may be performed after the major components (or parts of them) have been removed from service. When trouble occurs certain observations and measurements can be made that will help to determine the source of trouble. Usually, when troubleshooting (sectionalization) is performed while the camera control system is operating, it is done at the organizational level (TM 11-6720-250-12). Paragraph 3-4 describes the systematic procedure to be followed which will enable the direct support maintenance personnel to isolate the cause of the trouble and correct the fault.





3-4. Organization of General Troubleshooting Procedures

a. General. Three steps are used in troubleshooting any type of equipment. They are: sec-


	tionalization, localization and isolation. Sectiot alization means tracing the fault to the majo component. Localization means tracing the fau to the defective section or stage within a majc ) component. Isolation means tracing the fault the defective part. Some faults can often be is lated by sight, touch, or hearing. The majorit of faults, however, must be isolated by detaile electrical, mechanical, and electronic checks. —

	b. Sectionalization Checks. Sectionalization ¢ troubles is started with a troubleshooting char provided in TM 11-6720-250-12. a

	c. Localization Checks. After the trouble ha been sectionalized to a major component, make | general operational check (a of paras 8= through 8-9). The overational check serves as check of the localization technique. In addition assemblies or subassemblies in some instance parts can be localized within the major comp( nents by the methods listed (1) through (3) by low.

	(1) Visual Inspection. The purpose of i ual inspection is to locate faults without testin or measuring circuits or components. All visu signals should be analyzed to help locate th fault to a particular subchassis, stage, or pat Mechanical faults are most often localize through visual inspection. : (2) Troubleshooting charts. The trouk symptoms listed in the troubleshooting charts

	



paras 3-5 through 3-9) will aid in localizing ouble in a major component to a defective part, bassembly, or assembly.


	(3) Signal substitution. Signal substitution ocedures quickly enable localization of a trou-2. An oscilloscope, RC bridge, or differential Itmeter may be used in signal substitution produres.

	d. Isolation Checks. Isolation checks for indilual assemblies and subassemblies will be perrmed at the direct support maintenance level. fective parts can be isolated by the methods ted in (1) through (2) below.

	(1) Voltage and resistance measurements. serve all cautions given to prevent transistor mage. Make voltage and resistance measureants in this equipment only as specified. When sasuring voltages, use tape or sleeving to inlate the entire test prod except for the extreme A momentary short circuit can ruin the trantor. (For example, if the base to collector is orted out, excessive current would ruin the insistor). Use voltage and resistance charts (c 'paras 3-5 through 3-9) to find normal readys, and compare them with readings taken. All 'voltages measured with the multimeter should taken from the approximate range jack on the 300 OHMS PER VOLT DC jacks column. All ivoltage should be taken from the 1000 OHMS 1R VOLT AC DC jacks column.

	(2) Intermittent troubles. In all tests, the ssibility of intermittent troubles should not be *rlooked. If present, this type of trouble may 'en be made evident by tapping or jarring the lipment. Check the wiring and connections to assemblies and subassemblies of the major 'aponent under test.



The equipment is transistorized. To prevent possible damage or destruction of transistors by excessive current, use only the RX100 range on the multimeter to make circuit resistance measurements.

_ When measuring positive voltages, con- -nect the negative lead of multimeter to _ chassis ground. When measuring negative voltages, connect the positive lead of the multimeter to chassis ground.



3-5. Manual V/H Control Panel (Unit 7) Troubleshooting

Direct support troubleshooting procedures for the manual V/H control panel are given below. a. Operational Check.

Make sure that 115-volt ac, 400-Hz, and +28-volt de power sources are off before performing steps (1) through (4) below. Dangerous voltages of 115 volts ac, 400 Hz and +28 volts de are present at terminals when power sources are on.


	(1) Fabricate a test cable as shown in figure 3-1.

	(2) Set switches on manual V/H control panel as follows:

	(a) POWER switch 7S1 to OFF position.




	(b) OVERRIDE switch 782 to MAN-UAL position.

	(c) VELOCITY-KNOTS thumbwheels to 200.

	(d) ALTITUDE-FEET thumbwheels to 00100.

	(3) Set switches S1, S2, S3, and S4 on test cable to their off (open) positions.

	(4) Connect test cable to ac and de power sources as shown in figure 3-1. Connect connector P1 on test cable to connector 7J1 on manual V/H control panel.

	(5) Turn on ac and de power sources. Set switch S1 on test cable to on (closed) position. Allow 15 minutes for warmup.

	(6) Observe the manual V/H control panel. The front panel edge lamps, VELOCITY-KNOTS thumbwheel lamps, and ALTITUDE-FEET thumbwheel lamps should light.

	(7) Set POWER switch 781 on manual V/ H control panel to ON. The AUTO FAIL indi- cator should flash at approximate rate of one flash-per-second.

	(8) Momentarily depress PRESS TO RE- SET switch 783 on manual V/H control panel. The AUTO FAIL indicator should stop flashing and remain lit constantly.

	(9) Set switch S4 on test cable to on (closed) position. The AUTO FAIL indicator on manual V/H control panel should go out.

	(10) Set switch S2 on test cable to on (closed) position. The AUTO FAIL indicator on manual V/H control panel should flash at approximate rate of one flash-per-second.

	(11) Momentarily depress PRESS TO RE-SET switch 783 on manual V/H control panel.



The AUTO FAIL indicator should stop flashing and remain lit constantly.


	(12) Set switch S8 on test cable to on (closed) position. The AUTO FAIL indicator on manual V/H control panel should remain lit but dimly.

	(183) Set switches S2 and S8 on test cable to off (open) position. The AUTO FAIL indicator on manual V/H control panel should go out.

	(14) Depress and hold AUTO FAIL TEST pushbutton switch 784 on mnaual V/H control panel. The AUTO FAIL indicator should flash at approximate rate of one flash-per-second.

	(15) Release AUTO FAIL TEST pushbutton switch 784. The AUTO FAIL indicator should go out.



In the following steps, use the multimeter to make circuit voltage measurements.


	(16) Using multimeter on the +50-volt de range, measure voltage between terminals (P) (—) and M (+) on terminal board TB1 on test cable. Multimeter should indicate 0 volt dc. Leave multimeter connected to' terminals TB1—P and TB1-M.

	(17) Set OVERRIDE switch 7S2 on manual V/H control panel to AUTO position. Multimeter should indicate from +26.5 to +29.5 volts de.




	(18) Set OVERRIDE switch 7S2 on manual V/H control panel to MANUAL position and disconnect multimeter from terminal board TBI,

	(19) Using multimeter on the +250-volt dc range, measure voltage between terminals TB1- D(-) and TB1-E(+). Multimeter should indicate from +98 to +102 volts dc. Leave multimeter connected to terminals TB1-D and TB1-E.

	(20) On manual V/H control panel, set VELOCITY-KNOTS thumbwheels to 050 and ALTITUDE-FEET thumbwheels to 00050.

	(21) Using multimeter on the +250-volt dc range, multimeter should indicate from +48 tc +52 volts de.

	(22) On manual V/H control panel, set VELOCITY-KNOTS thumbwheels to 450 and ALTITUDE-FEET thumbwheels to 49990.

	(23) Using multimeter on the +2.5-volt de range, multimeter should indicate from +0.4 te +0.6 volt de.

	(24) Set POWER switch 7S1 on manual V/ H control panel to OFF position. Set all switches on test cable to their off (open) positions.

	(25) Turn off ac and de power sources, and disconnect test setup.

	b. Troubleshooting Chart. Steps referenced in the Trouble symptom column refer to numbered subparagraphs in the operation check (a above). Electronic parts referenced in the troubleshooting chart and associated circuits are shown in the schematic diagram (fig. 3-2) and wiring diagram (fig. 3-3).












	Item No.|
	Trouble symptom
	Probable cause
	Checks and corrective measures




	1
	Front panel edge lamps

VELOCITY-KNOTS

thumbwheel lamps, and

ALTITUDE-FEET

thumbwheel lamps all

remain out (step 6).
	re

Defective wiring

CL eee

eee
	Corrective measures are not within

the capabilities of direct support

maintenance repairman. Refer to

higher category of maintenance.

'4



	2
	Individual lamps in either

VELOCITY-KNOTS

thumbwheel or

ALTITUDE-FEET

thumbwheel remain out

(step 6).
	Ibefactive lamp(s): 2c
	Check lamp and replace if defective.

|



	3
	Only one front panel edge

lamp is lit (step 6).
	Defectivellamiwee:

oan eee}

ae
	Check lighting panel assembly

134PEP81500-1 and replace if

defective.



	4
	Both front panel edge

lamps are off (step 6).
	a. Defective connector 7J3 or
	7P3la. Check for continuity through

connectors 7J3 and 7P3. If con

nectors 7J3 resistance is high,

repair or replace defective

connector. If connector 7P3 re

_

sistance is high, replace defective

lighting panel assembly 134—

PE81500-1.














	
	Trouble symptom
	Probable cause
	Checks and corrective measures




	a ane
	apeooe
	b. Defective module 7A5 ~

c. Defective ALTITUDE-FEET

thumbwheels.

d. Defective VELOCITY-KNOTS

thumbwheels.
	TAITP2, and +150 +20 volts de

at TA1TP6. If voltages are out

of tolerance, replace defective

module.

b. Check for -6 +1 vde at 7TP8

and +128 +5 volts de at 7TP9.

If voltages are not correct,

replace defective module.

c. Replace thumbwheels.

d. Replace thumbwheels.



	20
	(Multimeter does not indi-

cate from +48 to +52

volts de (step 21).
	Same as item No. 19 'Same as item No. 19.
	



	21
	(Multimeter does not indi-

cate from +0.4 to +0.6

volts de (step 238).
	Same as item No. 19
	Same as item No. 19.






	c. Voltage and Resistance (V & R) Measurements.

	(1) Voltage measurements. The voltage measurements listed in the following chart are obtained with the manual V/H control panel connected in the test cable shown in figure 3-1. Switches S1, S2, S83, and S4 on the test cable (fig. 3-1) all are in the on (closed) position. On the manual V/H control panel, the POWER switch 781 is in the ON position, the VELOCITY-KNOTS thumbwheels are in the 100 position, and the ALTITUDE-FEET thumbwheels are in the 00100 position. Voltage measurements for : Ra = OP Sean



connector 7J1 on the manual V/H control pane are obtained at the corresponding terminal or test cable terminal board TB1. The following voltage chart lists the TB1 terminal and als gives the corresponding pin on connector 7J1 it parentheses. The voltage measurements are ob tained using a multimeter.

Be careful when making connections to terminal board TB1 on test cable. Dangerous voltages of 115 volts ac, 400 Hz and +28 volts dc are present at terminals.




	
	Multimeter
	




	TA1TP4
	7A1TP8
	+4 to +6 vde



	TAITP3
	TA1ITP5
	—2.64 to -3.96 vde -



	TA1TP7
	7TAITP1
	-19 to -29 vde



	7A1TP7
	TA1TP2
	-90 to -130 vde



	TAITP6
	TA1TPT7
	+130 to +170 vde



	7TTP9
	TAITP7
	+128 to +133 vde



	7TTP10
	7A1TP7
	+48 to +52 vde



	7TA1TP7
	TAITP8
	—4 to -6 vde



	TB1-F (7J1-F)
	TB1-A (7J1-A)
	+26.5 to +29.5 vde



	TB1-G (7J1-G)
	TB1-A (7J1-A)
	0 vde



	TB1-H (7J1-H)
	TBI-A (7J1-A)
	0 vde



	TB1-J (7J1-J)
	TB1-A (7J1-A)
	+26.5 to +29.5 vde



	TB1-K (7J1-K)
	TB1-A (7J1-A)
	+26.5 to +29.5 vde



	TB1-L (7J1-L)
	TB1-A (7J1-A)
	+3.7 to +5.7 vde



	TB1-M (7J1-M)
	TB1-A (7J1-A)
	0 vde*



	TB1-M (7J1-M)
	TB1-A (7J1-A)
	+'26.5 to 29.5 vde>



	TB1-N (7J1-N)
	TBI-A (7J1-A)
	+ 26.5 to 29.5 vde



	TB1-B (7J1-B)
	TB1-C (7J1-C)
	110 to 120 vac



	TB1-E (7J1-E)
	TB1-D (7J1-D)
	+48 to +52 vde





*® The following indication is obtained with OVERRIDE switch 7S2 in MANUAL position. > The following indication is obtained with OVERRIDE switch 7S2 in AUTO position.
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NOTES:

1. USE THE FOLLOWING PARTS:


	2. USE CONVENIENT LENGTHS WIRE AS REQUIRED.

	3. PART AND TERMINAL DESIGNATIONS ARE FOR REFERENCE PURPOSES ONLY,



Figure 3-1. Manual V/H control panel, cable fabrication diagram and test setup.

'e measurements in the following chart are tained with no power applied to the manual (2) Resistance measurements. The resist- V/H control panel and with no external connec tions to connector 7J1. A multimeter is used to make the following resistance measurements.









	Multimeter
	Range
	Resistance

:




	
	
	b





ition, a The following resistance measurement is made with the POWER switch 7S1 in ON posi > The following resistance measurement is made with the OVERRIDE switch 7S2 in AUTO position.

Figure 3-2. Manual V/H control panel, schematic diagram.

[Located in back of manual]

Figure 3-3. Manual V/H control panel, wiring diagram. [Located in back of manual]



3-6. Photo Junction Panel (Unit 8) Troubleshooting

Direct support troubleshooting procedures for the photo junction panel are given below.


	a. Operational Check.

	(1) Fabricate a test cable as shown in figure 3-4 to permit application of +28 volts de to the relay coils of the photo junction panel. Do not turn on the +28-volt de power source and do not connect the test leads,

	(2) Using a multimeter on RX1 ohms range, check for continuity between the following relay contacts of right door actuator relay 8K2, left door actuator relay 8K8, and vertical door actuator relay 8K4 with the relays deenergized. See figure 3-5.

	(a) Terminals A2 and A3.




	(b) Terminals B2 and B38.




	(c) Terminals C2 and C3.




	(d) Terminals D2 and D8.




	(3) Connect the test leads fabricated in (1) above to terminals X1 and X2 of doors ground safety relay 8K1.




	(4) Turn on the +28 volt de power supply Using a multimeter on RX1 ohms range, checl between relay contacts Al and A2 of doors ground safety relay 8K1 for continuity to insur the relay is energized.

	(5) Turn off the +28-volt de power suppl} and transfer the test leads from relay 8K1 to ter minals X1 and X2 on right door actuator relay 8K2. |

	(6) Turn on the +28-volt de power supply Using a multimeter on RX1 ohms range, cheel between the following relay, contacts of righ door actuator relay 8K2 for continuity to insur the relay is energized.

	(a) Terminals Al and A2.




	(b) Terminals B1 and B2.




	(c) Terminals C1 and C2.




	(d) Terminals D1 and D2.




	(7) Repeat steps (5) and (6) above ti check left door actuator relay 8K38 and vertica door actuator relay 8K4. (8) Turn off the +28-volt de power uP

	and disconnect the test setup.

	b. Troubleshooting Chart. Steps referenced i the Trouble symptom column refer to numbere subparagraphs in the operational check ( above). Electronic parts referenced in the trou bleshooting chart and associated circuits ar shown in the wiring diagram (fig. 3-5).












	
	Trouble symptom
	Probable cause
	Checks and corrective measures




	
	No continuity of relay

contact(s)

(step 2).
	Defective relays 8K2, 8K3, 8K4
	Check relay(s) and replace if defective.

a



	2
	No continuity of relay

contact(s) (step 4).
	Defective relay 8K1
	Check relay and replace if defective.



	8
	No continuity of relay

contacts (step 6).
	See

Defective relay 8K2

i. =.
	—

ees Check relay and replace if defective.



	4
	No continuity of relay

contacts (step 7).
	Defective coil and/or contacts on

relays 8K3 or 8K4.
	Check relay(s) and replace if defective:
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NOTES:

|, USE THE FOLLOWING PARTS.








	
	DESCRIPTION OR

MIL STANDARD



	ELECTRICAL

cLips
	TYPE TCI PER

FED SPECIFICATION

W-C- 440



	
	NO. 16 AWG






2. USE CONVENIENT LENGTHS OF WIRE AS REQUIRED

EL6720-250- 35-TM-39

Figure 3-4. Photo junction panel, cable fabrication diagram and test setup.

. Voltage and Resistance (V & R) Measurents.














	
	
	
	Resistance (ohms)
	8TB8&6-6
	8K4-B2
	
	0




	
	8TB82-10
	RX1
	0
	8TB86-7
	8K4—C2
	
	0



	82-14
	8TB82-16
	RX10,000
	midscale de-
	8TB86-8

8ST B86-9
	8K3-B2
	
	0



	
	
	
	flection to
	
	8K3-C2
	
	0



	
	
	
	infinite.
	8TB86-10:
	8K2-B2
	
	0



	582-16
	8TB86-15
	RX1
	0
	8TB86-11
	8K2-C2
	
	0



	383-9
	8TB83-10
	RX1
	
	8TB&6—-12
	8TB86-18,
	
	0



	I83-15
	8TB83-16
	
	0
	
	14, 15
	
	



	84-2
	8K1-X1
	RX'1
	0
	8TB86-15
	KA76-
	
	0



	84-4
	
	RX100
	500 (min)
	
	107A16N
	
	



	384-10
	8TB85-11
	RX1
	0
	
	Ground

stud
	
	



	
	8TB84-11
	RX1
	0
	
	
	
	



	184-12
	8TB84-13
	RX1
	0
	
	
	
	



	384-14
	| 8TB84-15
	RX1
	0
	3-7.
	Photo Control Panel (Unit 3)
	
	



	85-1
	| 8K1-A3
	RX1
	9
	
	Troubleshooting
	
	



	585-2
	8K1-Al
	RX1
	0
	
	
	
	



	185-3
	8K3-A3
	RX1
	0
	Direct
	support
	troubleshooting
	procedures

for



	185-4
	8K3-A1
	RX1
	0
	
	the photo control panel are given below.
	
	



	185-5

95-6
	BKA_Ad 8K4-A8
	RX1

RX1
	0

0
	
	a. OVERLAY Check.
	
	



	
	
	
	
	
	
	
	lye



	185-7
	8K2-X1
	RX100
	500 (min)
	
	
	
	(1) Fabricate a test cable as shown in figure



	185-8
	8K3-X1
	RX100
	500 (min)
	
	
	
	3-6. Do not make connections to the +28-volt de



	185-9
	8K4-X1
	RX100
	500 (min)
	
	power source and 6 volt battery.
	
	



	-
	aan
	sig
	
	
	
	
	



	385-13
	8TB85-11
	RX1
	ny

24 to 38
	
	;
	ie
	(2) Set switches S1, S2 and S4 through S6



	'85-11
	8TB85-13
	RX10,000
	Infinite
	
	on test cable to their off positions.
	
	

















	
	. Voltage and Resistance
	
	(V & R) Measure
	
	
	



	nts.
	
	
	
	
	
	



	
	(1)

Voltage

measurements.

Not

applicable.
	
	Resistance (ohms)




	
	;

(2) Resistance
	measurements.
	;

The

resist-
	8TB86-1
	8K3-B1
	0



	
	e measurements

in the following
	ST R861
	8K2_B1
	0



	chart

are

power
	8TB86—1
	8K4-B1
	0
	



	ained
	with

no
	applied
	to the

photo
	8TB86-2
	8K2-C1
	0



	
	
	
	ction panel and with no external connections
	8T B86—2
	8K3-Cl1
	0



	terminal
	boards
	8TB82

through
	8TB86.

A
	
	sakura gale = Sem |
	y



	
	
	
	Itimeter is used to make 'the following resist-
	BIBER
	| oc men
	°



	
	e measurements.
	
	
	8T B8&6-3

ST B86—4
	8K3-A2
	0



	
	
	
	
	
	8K1-Al
	0



	
	
	
	
	8TB&6-4
	8K4-A2
	0



	
	Multitctes
	
	
	8TB86-5
	8K1-A2
	0



	
	
	
	Resistance (ohms)
	8TB8&6-6
	8K4-B2
	0



	
	8TB82-10
	
	
	8TB86-7
	8K4—C2
	0



	82-14
	8TB82-16
	RX1
	0
	8TB86-8
	8K3-B2
	0



	
	
	RX10,000
	midscale de-
	8ST B86-9
	8K3-C2
	0



	
	
	
	flection to
	8TB86-10:
	8K2-B2
	0



	
	
	
	infinite.
	8TB86-11
	8K2-C2
	0



	582-16
	8TB86-15
	RX1
	0
	8TB&6—-12
	8TB86-18,
	0



	383-9
	8TB83-10
	RX1
	0
	
	14, 15
	



	I83-15
	8TB83-16
	RX'1
	0
	8TB86-15
	KA76-
	0



	84-2
	8K1-X1
	RX100
	500 (min)
	
	107A16N
	



	84-4
	8TB85-11
	RX1
	0
	
	Ground

stud
	



	384-10
	8TB84-11
	RX1
	0
	
	
	






	

	185-7 8K2-X1 RX100 500 (min) (1) Fabricate a test cable as shown in figure 185-8 8K3-X1 RX100 500 (min) 3-6. Do not make connections to the +28-volt de 185-9 8K4-X1 RX100 500 (min) power source and 6 volt battery.
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. . . . . f Figure 8-5. Photo ; | junction panel, wiring diagram. a | + (8) Connect the fabricated test cable to mnector 3J1 of the photo control panel.

(4) Connect test cable (fig. 3-6) to +28- olt de power source and 6 volt battery.

(5) Turn on de power source. Allow 15 inutes for warm up,


	(6) Set switch S4 on test cable to its on slosed) position, and momentarily depress EADY and OPERATE indicators 3DS2 and DS1 on the photo control panel. Both indicars should light momentarily.

	(7) Set V/H switch 3S1 on photo control anel to MANUAL position and set switch S1 1 test cable to its on (closed) position. Lamp S1 on the test cable should light.

	(8) Set V/H switch 3S1 on photo control anel to AUTO position. Lamp DS1 on test ible should go out momentarily and then light rain.

	(9) Return switch S1 on test cable to its off ypen) position. Lamp DS1 on test cable should 9 out.

	(10) Set MOUNT switch 3S2 on photo con- 'ol panel to L15° position and set switch S2 on st cable to its on (closed) position. Lamp DS2 n test cable should light.

	(11) Set MOUNT switch 38S2 on photo conol panel to L30° position. Lamp DS2 on test able should go out momentarily and then light gain. :

	(12) Set MOUNT switch 3S2 on photo conrol panel to 90° position. Lamp DS2 on test able should go out and remain off.

	(18) Set MOUNT switch 3S2 on photo conrol panel to R30° position. Lamp DS2 on test able should light.

	(14) Set MOUNT switch 3S2 on photo conrol panel to R15° position. Lamp DS2 on test able should go out momentarily and then light gain.

	(15) Return MOUNT switch 382 on photo ontrol panel to 90° position and switch S2 on est cable to its off (open) position.

	(16) Set MODE switch 383 on photo control anel to AUTO position. Lamp DS3 on test cable hould remain out,

	(17) Set MODE switch 3S3 on photo control ianel to PULSE position. Lamp DS3 on test 'able should light.




	(18) Repeat step (17) with MODE switch 383 on photo control panel set to PULSE IMC, and then the NIGHT position.

	(19) Return MODE switch 383 on photo control panel to AUTO position. Lamp DS3 on test cable should go out.



Note the FRAMES REMAINING counter 8M1 reading on the photo control panel.


	(20) Momentarily depress switch S3 on test cable. The OPERATE indicator 3DS1 on photo control panel should light and FRAMES RE-MAINING counter 8M1 should subtract one digit. :

	(21) Set switch S5 on test cable to its on (closed) position. The READY indicator 3DS2 on photo control panel should light.

	(22) Set switch S5 on test cable to its off (open) position. The READY indicator 3DS2 should go out.

	(23) Set SYS PWR switch 384 on photo control panel to READY position. Lamp DS4 on test cable should light.

	(24) Set SYS PWR switch 384 on photo control panel to OPERATE position. Lamps DS3 and DS4 on test cable should light.

	(25) Set SYS PWR switch 384 on photo control panel to OFF position. Lamps DS3 and DS4 on test cable should go out.

	(26) Set switch S6 on test cable to its on (closed) position. Panel lights on photo control panel should light.

	(27) Set switch S6 on test cable to its off (open) position. Panel lights on photo control panel should go out.

	(28) Turn off the +28 volt dc power source and disconnect the test setup.

	b. Troubleshooting Chart. Steps referenced in the Trouble symptom column refer to numbered subparagraphs in the operational check (a above). Electronic parts referenced in the troubleshooting chart and associated circuits are shown in the schematic diagram (fig. 3-7) and the wiring diagram (fig. 3-8).











	Trouble symptom
	Probable cause
	Checks and corrective measures




	When depressed, OPERATE

indicator 8DS1 and

READY indicator 3DS2

do not light (step 6).
	a. Defective OPERATE indicator

8DS1 and READY indicator

3DS2.

EER. beneath: Phew

b. Defective coil 3L1
	a. Check indicator(s) and replace if

defective.

D b. 'Check coil and replace if defective.



	
	
	3-11














	Item No.
	Trouble symptom
	Probable cause
	(Checks and corrective measures



	
	
	Defective wiring between coil 3L1

C.

and eonnector pin A of connector

3J1.
	Repair or replace wiring if defective.




	
	When depressed, OPERATE

indicator 8DS81 lights but

READY indicator 3DS2

remains off (step 6).
	a. Defective READY indicator 83DS2}.a.

b. Defective wiring between READY

indicator 8D'S2 and connector

pin R of connector 3J1 or coil

8Li.
	Check indicator and replace if

defective.

. Repair or replace wiring if defective.

b



	
	When depressed, READY

indicator 3DS2 lights but

OPERATE indicator

3DS1 remains off (step 6).
	a. Defective OPERATE indicator

8DS1.

b. Defective filter FL1 —~ b.

c. Defective wiring between filter

8FL1 and OPERATE indicator

38DS81.
	. Check indicator and replace if

a

defective.

Check filter and replace if defective.

. Repair or replace wiring if defective.

(of



	
	Lamp DS1 on test cable

does not light (step 7).
	a. Defective V/H switch 381 ~1- a.

b. Defective wiring between V/H

switch 381 and pin H of con

nector 3J1.
	Check switch and replace if defective.

. Repair or replace wiring if defective.

b



	
	Lamp DS1 on test cable does

not light (step 8).
	a. Defective V/H switch 3S1 ~4- a.

b. Defective wiring between V/H

switch 8S1 and pin c of con

nector 3J'11.
	Check switch and replace if defective.

. Repair or replace wiring if defective.

b



	
	Lamp DS1 on test cable

does not light with V/H

switch 8S1 set to MAN

UAL or AUTO (steps 7

and 8).
	a. Defective V/H switch 3S11]. a.

b. Defective wiring between V/H

switch 3S1 and pin M of con

nector 3J1.
	Check switch and replace if defective.

. Repair or replace wiring if defective.

b



	
	Lamp DS2 on test cable

does not light (step 10).
	a. Defective MOUNT switch 3S2La.

b. Defective wiring between MOUNT

switch 3S2 and pin q of con

nector 3J1.
	Check switch and replace if defective.

. Repair or replace wiring if defective.

b



	
	Lamp DS2 on test cable

does not light (step 11).
	a. Defective MOUNT switch 382

b. Defective wiring between MOUNT

switch 382 and pin b of con

nector 3J1.
	. Check switch and replace if defective.

a

. Repair or replace wiring if defective.

b



	
	Lamp DS2 on test cable does

not light (step 13).
	a. Defective MOUNT

switch 392 a

b. Defective wiring between

MOUNT switch 382 and pin C

of connector 3J1.
	. Check switch and replace if defective.

b

. Repair or replace wiring if defective.



	10
	Lamp DS2 on test cable does

not light (step 14).
	a. Defective MOUNT switch 382| a

b. Defective wiring between MOUNT

switch 3S2 and pin d of con

nector 3J1.
	. Check switch and replace if defective

b

. Repair or replace wiring if defective.



	11
	Lamp DS2 on test cable

does not light at any

MOUNT

switch 382

setting (steps 7 thru 11

and 13 thru 14).
	a. Defective MOUNT switch 382 a

b. Defective wiring between

MOUNT

switch 3S2 and pin S

of connector 3J1.
	. Check switch and replace if defective.

. Repair or replace wiring if defective.

b



	12
	Lamp DS3 on test cable

does not light (step 17).
	a. Defective MODE switch 383|. a

b. Defective wiring between MODE

switch 388 and pin P of

connector 3J1.
	. Check switch and replace if defective.

Repair or replace wiring if defective.

b.



	13
	Lamp DS3 on test cable

does not light when MODE

switch 383 on photo con

trol panel is set at

PULSE IMC position

(step 18).
	a. Defective MODE switch 383 |. a

b. Defective wiring between MODE

switch 3S3 and pin B of

connector 3J1.
	. Check switch and replace if defective.

Repair or replace wiring if defective.

b.



	14
	Lamps DS8 on test cable does
	a. Defective MODE switch 383| a
	. Check switch and replace if defective. —














	ar
	
	Probable cn
	'Checks and corrective measures




	
	not light when MODE

switch 383 on photo con

trol panel is set at

NIGHT position (step 18).
	b. Defective wiring between MODE

switch 383 and pin N of con

nector 3J1.
	b. Repair or replace wiring if defective.



	15
	Lamp DS3 on test cable

does not light for any

setting of MODE switch

3S3 on photo control

panel (step 17 and 18).
	a. Defective MODE switch 3S8|. a.

b. Defective wiring between MODE

switch 383 and coil 3L1.
	Check switch and replace if defective.

b. Repair or replace wiring if defective.



	16
	FRAMES REMAINING

counter 3M1 on photo

control panel operates but

OPERATE indicator

does not light (step 20).
	a. Defective OPERATE indicator

3DS81.

b. Defective wiring between

OPERATE indicator 83DS1 and

junction of 3M1 and diode

8CR11.
	a. Check indicator and replace if

defective.

b. Repair or replace wiring if defective.



	17
	OPERATE indicator 3DS1

on photo control panel

lights but FRAMES RE

MAINING counter does

not operate (step 20).
	a. Defective FRAMES REMAIN

ING counter 3M1.

b. Defective wiring between

FRAMES REMAINING

counter 3M1 and filter 3FL1.
	a. Check counter and replace if

defective.

b. Repair or replace wiring if defective.



	18
	FRAMES REMAINING

counter does not operate

and OPERATE indicator

on photo control panel

does not light (step 20).
	Defective wiring between pin K

of connector 3J1 and junction of

FRAMES REMAINING counter

3M1 and OPERATE indicator

38DS81.
	Repair or replace wiring if defective.



	19
	READY indicator 3DS2 on

photo control panel does

not light (step 21).
	a. Defective READY indicator 3DS2

b. Defective wiring between READY

indicator 8DS2 and pin G of

connector 3J1.
	.a. 'Check indicator and replace if

defective.

b. Repair or replace wiring if defective.



	
	Lamp DS4 on test cable

does not light (step 23).
	. Defective SYS PWR switch 3S4

oa

. Defective wiring between SYS

PWR switch 384 and pin V

of connector 3J1.
	a. Check switch and replace if defective.

b. Repair or replace wiring if defective.



	21
	Lamp DS8 on test cable

does not light (step 24).
	a. Defective SYS PWR switch 3S4

b. Defective wiring between SYS

PWR switch 384 and pin F of

connector 3J1.
	a. Check switch and replace if defective.

b. Repair or replace wiring if defective.



	22
	Panel lamps on photo control

panel do not light (step 26).
	a. Defective panel lamp assembly

3Al.

b. Defective wiring between panel

lamp assembly 3A1 and pin L

of connector 3J1.
	a. Check panel lamp assembly and

replace if defective.

b. Repair or replace wiring if defective.







c. Voltage and Resistance (V&R) Measureents.

(1) Voltage measurements. easurements listed in the following chart are dtained with the photo control panel connected 'the test cable shown in figure 3-6. Switches S1 id S82, and S4 through S6 on the test cable (fig. The voltage -6) are set to the on (closed) position. On the 1oto control panel, the V/H switch 381 is set ' the AUTO position, the MOUNT switch 3S2 set at the L15° position, the MODE switch $3 is set at the AUTO position, and the SYS

PWR switch 384 is set at the OFF position. Voltage measurements for connector 3J1 on the photo control panel are obtained at the corresponding terminal on test cable terminal board TB1. The following chart lists the TB1 terminal and also gives the corresponding pin on connector 3J1 in parentheses. The voltage measurements are obtained using a multimeter.

Be careful when making connections to terminal board TB1 on test cable. Dangenerous voltages of +28 volts de are present at terminal.

[image: Figure, page 83]

|. USE THE FOLLOWING PARTS.

PART DESCRIPTION OR MIL STANDARD CONNECTOR: P| MS3126F-18-32S LAMP SOCKET: MS90287-8 XOSI THRU XDS4 SWITCH: S3 MS25089-1A (MIL-S-8805/3) TERMINAL BOARDTBIL MS27212-I-I! LAMP: DS! THRU 0S 4 SWITCH: SI, $2 $4, $5, S6


	2. USE CONVENIENT LENGTHS OF WIRE AS REQUIRED.

	3. PART AND TERMINAL DESIGNATIONS ARE ASSIGNED FOR REFERENCE PURPOSES ONLY. EL6720-250-35-TM- 44



Figure 3-6. Photo control panel, cable fabrication diagram and test setup.

{Voltage obtained with switch S6 on test cable set to on (closed) position. 3-14

Ea oltage oy obtained with switch S2 on test test cable cab set to on (closed) position iti and SYS PWR switch } 8S4 on photo control panel set to READY)

¢ Voltage obtained with switch S2 test cabl iti i postelon. c on test cable set to on (closed) position and SYS PWR switch 3S4 on photo control panel set to ae 2 | (2) Resistance measurements. The resistince measurements in the following chart are yotained with no power applied to the photo conrol panel, with no external connections to conector 3J1, and with the controls set to the same ositions as in (1) above. A multimeter is used o make the following resistance measurements.




	
	Multimeter
	
	Resistance



	
	
	
	(ohms)




	
	
	
	Infinite



	J1-A
	
	
	:



	J1i-A
	
	
	,



	Ji-A
	
	
	Infinite



	J1i-A
	
	
	40°



	J1-—A
	
	
	4,04



	J1-A
	
	
	4.0°



	Ji-A
	
	
	Infinite



	J1—A.
	
	
	4.0°



	J1-A
	
	
	Infinite



	J1-A
	
	
	4,08



	J1-A.
	
	
	



	J1-M
	
	
	0



	J1-M
	
	
	Infinite



	J1—M
	
	
	0»



	J1i-J
	
	
	0



	J1-—J
	
	RX10,000
	Infinite



	
	Z,e,f,9,h,
	
	



	
	je
	
	





®Resistance taken with OPERATE indicator 3DS1 depressed. bResistance taken with READY indicator 8DS2 depressed. Resistance taken with MODE switch 3S3 set at PULSE position. resistance taken with MODE switch 8S8 set at PULSE IMC posi- ion.

*Resistance taken with MODE switch 3S3 set at NIGHT position. 'Resistance taken with SYS PWR switch 3S4 at READY position. eae taken with SYS PWR switch 3S4 set at OPERATE osition. hResistance taken with V/H switch 3S1 set at MANUAL position.

Figure 3-7. Photo control panel, schematic diagram. [Located in back of manual]



-8. Photo System Assembly (Unit 1) Troubleshooting

irect support troubleshooting procedures for he photo system assembly are given below.

a. Operational Check.

Make sure that 115-volt ac, three-phase, 400-Hz, and +28-volt de power sources are off before performing steps (1) through (4), below. Dangerous voltages of 115 volts ac and +28 volts dc are present at terminals when power sources are on.

(1) Fabricate a test cable as shown in fig- 're 3-9.


	(2) Set switches S1 through S3 and S5 through S7 on test cable to their off positions.

	(3) Connect the test cable to connectors 1J1 and 1J2 on photo system assembly.

	(4) Connect test cable (fig. 3-9) to 115 volt ac and +28-volt de power sources.

	(5) Turn on ac and 'de power sources. Allow 15 minutes for warmup.

	(6) Set switch Sl of test cabies to on (closed) position. Lamp DS3 on test cable should light.

	(7) Set multimeter to 250-volt ac range.




	(8) Set switch S2 on test cable to on (closed) position, and connect positive lead of multimeter to terminal 21 of test cable terminal board TB1. Connect negative lead of multimeter to terminal 1. Multimeter should indicate from 109 to 116.5 volts ac.

	(9) Connect positive lead of multimeter to - terminal 19 on test cable terminal board TB1. Multimeter should indicate from 109 to 116.5 volts ac.

	(10) Set switch S2 on test cable to off (open) position. Multimeter should indicate 0 volt ac.




	(11) Set switch S38 on test cable to on (closed) position, and connect positive lead of multimeter to terminal 20 on test cable terminal board TB1. Multimeter should indicate from 109 to 116.5 volts ac.




	(12) Set switch S3 on test cable to off (open) position, then disconnect multimeter from test cable terminal board TB1.




	(13) Momentarily depress switch S4 on test cable. Lamp DS1 on test cable should light momentarily.




	(14) Momentarily depress switch S8 on test cable. Lamps DS1 and DS2 on test cable should light momentarily.




	(15) Sequentially set switches S5, then S6 on test cable to on (closed) positions. Lamp DS2 should light.




	(16) Using a multimeter on RX1 ohms range, check for continuity between terminals 11 and 18 on test cable terminal board TB1.




	(17) Set switch S5 on test cable to off (open) position. Lamp DS2 on test cable should go out.

	(18) Sequentially set switch S5, then S7 on test cable to on (closed) position. Lamp DS2 should light.

	(19) Repeat step (16) above.




	(20) Set switches S1, 85, S6, and S7 on test cable to off (open) position. Lamps DS2 and DS3 on test cable should go out.

	(21) Turn off ac and de power sources and disconnect test setup.



b. Troubleshooting Chart. Steps referenced in the Trouble symptom column refer to numbered in the operational check (a above). Electronic parts referenced in the trousubparagraphs bleshooting chart and associated circuits are shown in the schematic diagram (fig. 3-10) and | the wiring diagram (fig. 3-14).

[image: Figure, page 86]
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USE THE FOLLOWING PARTS:








	PART
	DESCRIPTION OR MIL STD




	CONNECTOR: PI
	MS 3IOGE - 22-55P



	CONNECTOR: P2
	MS 3I06E- 22-215



	LAMP: DSI,DS2, DS3
	MS25231I-313



	LAMP SOCKETS
	MS90287-8



	XDS1, XDS2 ,XDS3
	



	SWITCHES SI,S3,S5, AND S6
	MS24655-22]



	SWITCHES S2 AND S7
	MS 25103-2494



	SWITCHES S4 AND S8
	MS25089-1A



	
	(MIL-S-8805/3)



	TERMINAL

BOARD: TBI
	MS 27212-1-23



	WIRE (PWR GRD AND DC GRD
	



	+28 VDC POWER)
	



	WIRE (AC PWR, SHIELD,
	



	GRD,AND

DC GRD )
	






	2. USE CONVENIENT LENGTHS OF WIRE AS REQUIRED.

	3. PART AND TERMINAL DESIGNATIONS ARE ASSIGNED FOR REFERENCE PURPOSES ONLY.



Figure 3-9. Photo system assembly, cable fabrication diagram and test setup.










	
	Trouble symptora
	Probable cause
	Checks and corrective measures




	
	Lamp DS2 on test cable

does not light (step 15).
	a. Defective relay 1K8, 1K4, or 1K5l.a. Check relay(s) and replace if
	defective.



	
	
	ppieerective Wiring
	2 Ye b. Repair or replace wiring if

defective.



	9
	Multimeter does not in-

dicate continuity (step
	a. Defective relay 1K5] a. Check relay and replace if
	defective.



	
	16).
	De berective Wiring ee b. Repair or replace wiring if
	defective.



	10
	Lamp DS2 on test cable

does not light (step 18).
	a. Defective relay 1K4 or 1K61. a. Check relay(s) and replace if
	defective.



	
	
	Pmerectime wiring b. Repair or replace wiring if
	defective.






	c. Voltage and Resistance (V & R) Measure- TB1. The following voltage chart lists the TB1

	measurements listed in the following chart are surements are obtained using a multimeter. obtained with the photo system assembly connected to the test cable shown in figure 3-9. Wes Ne Switches $1, S2, and S83 on test cable (fig, 3-9) Be careful when making connections to are all in the on (closed) position. Voltage mea- terminal board TB1 on test cable. Dan- 'surements for connectors 1J1 and 1J2 on the gerous voltages of 115 volts ac, 400 Hz 'photo system assembly are obtained at the corre- and +28 volts de are present at termi- 'sponding terminals on test cable terminal board nals.



ments. terminal and also gives the corresponding pin on (1) Voltage measurements. The voltage connector 7J1 in parentheses. The voltage mea-










	Multimeter
	Range
	Voltage



	'i
	A

OL
	
	




	''TB1-1(1J31-q)
	TB1—21(1J2-D)
	250 vac
	110 to 120 vac



	'TB1-1(1J1-q)
	TB1-19(1J2-E)
	250 vac
	110 to 120 vac



	'TB1-1(1J1-q)
	TB1-20(1J2-—C)
	250 vac
	110 to 120 vac



	TB1-9(1J1-F)
	TB1-22(1J2-f)
	50 vde
	+26.5 to +29.5 vde



	'TB1-9(1J1-F)
	TB1-16(1J2-Z)
	50' vde
	+ 26.5 to +29.5 vde*



	'TB1-9(1J1-F)
	TB1-16(1J2-n)
	50 vde
	+26.5 to +29.5 vde*



	''TB1-9 (1J1-F)
	TB1-17(1J2—m)
	50 vde
	+ 26.5 to +29.5 vdc*



	TB1-9(1J1-F)
	TB1-17(1J2-LL)
	50° vde
	+26.5 to +29.5 vde?





8 Voltage obtained with switch S8 on test cable depressed momentarily. ¢Voltage obtained with switch S4 on test cable depressed momentarily.

Figure 3-10. Photo system assembly, schematic [Located in back of manual] diagram.

(2) Resistance measurements. The resist- Figure 3-18. PC board and component assembly

ments. Figure 3-14(2). Photo system assembly, wiring diagram (sheet 2 of 2).









	
	(Multimeter
	



	Figure 3-11. Film drive amplifier module 1A2,

schematic diagram.
	
	Resistance (ohms)




	[Located in back of manual]
	
	



	Figure 3-12. Intervalometer module 1A1, schematic
	
	



	diagram.

[Located in back of manual]
	
	





bVoltage obtained with switches S5 and S6 on test cable closed.

ance measurements in the following chart are TT ee aE | obtained with no power applied to the photo system assembly and with no external connections Figure 3-14(1). Photo system assembly, wiring diagram to connectors 1J1, 1J2, and 1J3. A multimeter is KeleGk Oley ; ' [Located in back of manual] used to make the following resistance measure-









	Multimeter
	
	



	
	
	Resistance

(ohms)




	1J3-EE, FF

133-GG
	RX10,000

RX10,000
	







3-9. Camera Pulse Panel (Unit 6) Troubleshooting

'Direct support troubleshooting procedures for 'tthe camera pulse panel are given below.

a. Operational Check.

A multimeter is used to make resistance : measurements in the following steps.


	(1) Using a multimeter on the RS10, 000 iohms range, measure resistance between lug end vof wire connected to CAMERA pushbutton switch on camera pulse panel and ground termimal on rear of its front panel (fig. 3-16). Mul- 'timeter should indicate infinite.

	(2) Using the multimeter on the RX1 ohms




	(3) Release CAMERA pushbutton switch on camera pulse panel then disconnect multimeter.

	(4) Fabricate test cable as shown in figure 3-15. Do not connect test cable to +28-volt dc power source.

	(5) Set switch S1 on test cable to off (open) position.

	(6) Connect test cable between camera pulse panel and the +28 volt dc power source in figure o—15.

	(7) Turn on +28-volt de power source and set switch S1 on test cable to on (closed) position. Allow 15 minutes for warmup, The camera pulse panel front panel edge lamps should light.

	(8) Set switch S1 on test cable to off (open) position.

	(9) Turn off +28-volt de power source and disconnect the test setup.

	b. Troubleshooting Chart. Steps referenced in the Trouble symptom column refer to numbered subparagraphs in the operational check (a above). Electronic parts referenced in the troubleshooting chart and associated circuits are shown in the schematic diagram (fig. 2-24) and the wiring diagram (fig. 3-16).












	item (No.
	Trouble symptom
	Probable cause
	\Checks and corrective measures




	iL
	Multimeter indicates less

than infinite (step 1).
	Defective CAMERA pushbutton

switch 6S1.
	Check switch and replace if defective.



	2
	Multimeter indicates

infinite (step 2).
	. Defective CAMERA pushbutton

switch 6S1.

eee

. Defective wiring

Sows. oe
	a. Check switch and replace if

defective.

_b. Repair or replace wiring if

defective.



	3
	Front panel edge lamps

of camera pulse panel

do not light (step 7).
	. Defective panel lamps(s) ~|L a. Check lighting panel assembly


	134A VP81011-1 and replace

if defective.



	
	
	224

mmetective wiring
	b. Repair or replace wiring if

defective.






	c. Voltage and Resistance V&R Measure-

	(1) Voltage measurements. Not applicable.




	(2) Resistance measurements. The resistjance measurements in the following chart are



obtained with no power applied to the camera pulse panel and with no external connection to the unit. A multimeter is used to make the following resistance measurements.










	
	Multimeter
	Range
	Resistance



	+
	=
	
	(ohms)




	wamp terminal
	Ground terminals on rear panel of

camera pulse panel.
	
	



	switch terminal
	.Ground terminal on rear panel of

camera pulse panel.
	RX10,000
	Infinite



	mwitch terminal
	-Ground terminal on rear panel of

camera pulse panel.
	RX1
	0*





| * Multimeter indication obtained with CAMERA pushbutton switch on camera pulse panel depressed,

[image: Figure, page 91]

. USE THE FOLLOWING PARTS:







	DESCRIPTION OR

PART

MIL STANDARD

RW EAMES)

RESISTOR: RI

10 OHMS, =10%

9IW WIRE

WOUND

ZENER DIODE

VRi

TERMINAL

MIL-T-55164/14

TYPE 8TB6

BOARD: TBI






np . USE CONVENIENT LENGTHS OF WIRE AS REQUIRED.

3. PART AND TERMINAL DESIGNATIONS ARE FOR REFERENCE PURPOSES ONLY. EL6720-250-35-TM-54

Figure 8-15. Camera pulse panel (184A V81400-1 or 184A V81400-3), cable fabrication diagram and test setup.

[image: Figure, page 91]

Figure 3-16. Camera pulse panel (134A V81400-1 or 184A V81400-3), wiring diagram.

High voltage is used in this equipment. Be careful when working on the 115-volt ac, 400 Hz, three-phase and +28-volt de equipment connections. Serious injury or death may result from contact with these terminals.



3-10. General Replacement Techniques

Most parts of the major components can be reached and replaced without special procedures. The general directions given in a through f below apply.

Cleaning compound is flammable and its fumes are toxic. Do not use near a flame; provide adequate ventilation.


	a. Clean dirty switch contacts and corroded terminal connections with a clean cloth dampened '(not wet) with cleaning compound (Federal istock No. 7930-395-9542).

	b. Disassemble a major component only to the extent needed to clean, adjust, repair, or replace 'the defective part.

	c. Before a part is removed, note the position of the part and its leads. Wire the replacement parts in essentially the same position to avoid undesired coupling and shorting together of wires.

	d. When removing electrical parts from major 'components, mark or tag all unsoldered electrical Jeads for reference purposes.

	e. When repair work requires the removal of va dust cover, perform the work in a dust free area.



Do not use a soldering gun; damaging voltages may be induced in circuit components.

| f. Certain major components contain transiscors and semiconductor diodes. Use an ac-de encil-type soldering iron with a 25-watt maximum capacity. If the iron must be used with aljternating current, use an isolating transformer \oetween the iron and the line.



/s-1 1. Considerations Before Disassembly


	a. Repairs by the direct support maintenance repairman that can be made by disassembly of the »articular parts that operate as a group to per- \/orm a function are outlined in (1) through (7) velow. After removal of the defective major com- »onent from the aircraft (TM 11-1510-204—20- '/1), refer to the paragraphs concerning the desective major component. Repair or replace the vefective part or parts; then reassemble the iaajor component.

	(1) Manual V/H control panel (Unit 7). Kepairs are made to the manual V/H control panel after removal from the aircraft. Refer to laragraph 3-12 for disassembly and reassembly



of the manual V/H control parts shown in figure 3-17.

(2) Photo junction panel (Unit 8). Repairs are made to the photo junction panel after removal from the aircraft. Refer to paragraph 3- 13 for disassembly and reassembly of the photo junction panel parts shown in figure 3-18.

(3) Photo control panel (Unit 3). Repairs are made to the photo control panel after removal from the aircraft. Refer to paragraph 3- 14 for disassembly and reassembly of the photo control panel parts shown in figure 3-19.

(4) Photo system assembly (Unit 1). Repairs are made to the photo system assembly after removal from the aircraft. Refer to paragraph 3- 15 for disassembly and reassembly of the photo system assembly parts shown in figure 3-20.

(5) Camera pulse panel (184AV81400-1 or 134AV81400-3) (Unit 6). Repairs are made to _ the camera pulse panel after removal from the aircraft. Refer to paragraph 3-16 for disassembly and reassembly of the camera pulse panel parts shown in figure 3-21.

(6) Pod assembly (Unit 10). Refer to TM 11-6760-228-35-1 for repairs on pod assembly.

(7) Camera (Unit 9). Refer to TM 1l1- 6720-236-35 for repairs on camera.

b. Direct support repairs are not performed on the major components listed below.

Refer to higher category maintenance for these major components.


	(1) Rotary mount actuator (unit 2).

	(2) Left, right, and vertical door actuators (Unit 4).

	(3) Left, right, and vertical light sensors (Unit 5).

	(4) Camera mount A (Unit 11) or camera mount B (Unit 12).

	(5) Flight line tracker (Unit 18).




	(6) Right oblique sight (Unit 14) and left oblique sight (Unit 15).





3-12. Manual V/H Control Panel (Unit 7), Disassembly and Reassembly (fig. 3-17)

a. Disassembly. To disassemble the manual V/H control panel, proceed as follows:

(1) Remove 12 screws (1) securing top cover (2) to chassis (42). Remove top cover (2) from chassis (42).

(2) Remove 12 screws (1) securing bottom cover (3) to chassis (42). Remove bottom cover (3) from chassis (42).

(3) Disconnect connector 7P1 (4) from module board assembly 7A1 (5).

(4) Remove module board assembly 7A1 (5) from chassis (42) by pulling it straight down. It is held by friction fit only.

(5) Remove module board assembly 7A5 (6) from chassis (42) by lifting it straight up. It is held by friction fit only.

(6) Remove cap of fuse holder (8).

(7) Remove fuse 7F1 (7) from fuse holder (8).

(8) Unsolder and carefully mark or tag all electrical connections to fuse holder (8).

(9) Remove nut (8) and washer (8) securing fuse holder (8) to chassis (42). Remove fuse holder (8) from chassis (42).

(10) Remove three screws (9) securing panel (10) to panel (41).

(11) Remove panel (10) from panel (41) by pulling connector 7J3 (31).

Use care when separating panel (41) from chassis (42) to prevent damage to interconnecting wires.


	(12) Remove five screws (11) securing panel (41) to chassis (42). Carefully move panel (41) away from chassis (42) to allow access to rear of panel.

	(18) Unsolder and carefully mark or tag all electrical connections to switch 783 (18).

	(14) Remove two screws (12) securing switch 783 (13) to panel (41). Remove switch 783 (13) from panel (41).

	(15) To remove two lamps (14) from switch 783 (18), rotate legend retainer and extract lamps.

	(16) Unsolder and carefully mark or tag all electrical connections to resistor 7R5 (16), capacitor 7C14 (17), and switch 784 (18).

	(17) Remove nut (18) and key washer (18) securing switch 7S4 (18) to panel (41). Remove switch 7S4 (18) and seal washer (15) from panel (41).

	(18) Unsolder and remove resistor 7R5 (16) and capacitor 7014 (17) from switch 7S4 (18).

	(19) Unsolder and carefully mark or tag all electrical connections to resistor 7R3 (19), capacitor 7012 (17), and switch 7S2 (20).

	(20) Remove nut (20) and key washer (20) securing switch 7S2 (20) to panel (41). Remove switch 7S2 (20) and seal washer (15) from panel (41).

	(21) Unsolder and remove resistor 7R3 (19) and capacitor 7C12 (17) from switch 782 (20).



(22) Unsolder and carefully mark or tag all. electrical connections to switch 781 (21). » (23) Remove nut (21) and key washer (21) securing switch 751 (21) to panel (41). Remove switch 781 (21) and seal washer (15) from panel (41). (24) Unsolder and carefully mark or tag all.

electrical connections to switch 785 (26). :

(25) Remove four nuts (22), four washers" (23), four washers (24), and four screws (25) ~ securing switch 785 (26) to panel (41). Remove | switch 785 (26) from panel (41).

(26) Remove three lamps (27) from switch |

7S5 (26).

(27) Unsolder and carefully mark or tag all" electrical connections to switch 7S6 (28).

(28) Remove four nuts (22), four washers" (23), four washers (24), and four screws (25) securing switch 7S6 (28) to panel (41). Remove switch 7S6 (28) from panel (41).

(29) Remove five lamps (27) from switch

7S6 (28).


	(30) Unsolder and carefully mark or tag all electrical connections to connector 7J3 (31) and associated terminal (29). |

	(31) Remove nut (31), washer (30), and terminal (29) securing connector 7J3 (81) to" panel (41). Remove connector 7J3 Se from panel (41).

	(82) Unsolder and carefully mark or tag af electrical connections to terminal (33). (33) Remove screw (32) securing terminal |

	(83) to panel (41). Remove terminal (33) ae panel (41).

	(34) Remove screw (34), washers (385 and 36) and clamp (37). (35) Remove screw (38) and threaded "—

	(39).

	(36) Press out four panel fastener stud semblies (40) from panel (41).

	(37) For further disassembly of chassis (42), refer to higher category of maintenance.

	b. Reassembly. To reassemble the manual 'a H control panel, proceed as follows:



Refer to the wiring diagram (fig. 3-3) to obtain correct electrical connections and parts location.

(1) Install four panel fastener stud ssc blies (40) on panel (41).

(2) Install threaded spacer (39) to panel (41) using screw (38). ; (3) Install clamp (37) to other end o |

threaded spacer (39) using washer (36), Nhe (35), and screw (34). 3


	(4) Install terminal (33) on panel (41) using screw (32), then solder appropriate electrical connections to terminal (33).

	(5) Install connector 7J3 (381) and assotiated terminal (29) on panel (41) using washer (30) and nut (31).

	(6) Solder appropriate electrical connec- 'tions to connector 7J3 (31) and terminal (29).

	(7) Install five lamps (27) in switch 7S6 (28).

	(8) Install switch 7S6 (28) on panel (41) he four screws (25), four washers (24), four 'washers (23), and four nuts (22).

	(9) Solder appropriate electrical connec- 'tions to switch 786 (28) terminals.

	(10) Install three lamps (27) in switch 785 (26).

	(11) Install switch 785 (26) on panel (41) using four screws (25), four washers (24), four 'washers (23), and four nuts (22).

	(12) Solder appropriate electrical connec- 'tions to switch 7S5 (26) terminals.

	(183) Install switch 7S1 (21) on panel (41) j\using seal washer (15), key washer (21), and jinut (21). SS ee EE

	(14) Solder appropriate electrical connec- |'tions to switch 781 (21) terminals.

	(15) Solder resistor 7R3 (19) and capacitor 7C12 (17) to appropriate-switch 7S2 (20) terminals.

	(16) Install switch 782 (20) on panel (41) \using seal washer (15), key washer (20), and mut (20).

	(17) Solder appropriate electrical connecitions to switch 782 (20) terminals, resistor 7R3 \((19), and capacitor 7C12 (17).

	(18) Solder resistor 7R5 (16) and capacitor 7C14 (17) to appropriate switch 784 (18) terminals.

	(19) Install switch 7S4 (18) on panel (41) jusing seal washer (15), key washer oe and 'nut (18).

	| (20) Solder appropriate electrical connecsions to switch 784 (18) terminals, resistor 7R5 (16), and capacitor 7014 (17).

	) (21) Install two lamps (14) in switch 7S3 1(18).

	(22) Install switch 783 (13) on panel (41)




	| (23) Solder appropriate electrical connec- | 'dons to switch 783 (18).

	(24) Install panel (41) on chassis (42) using "ive screws (11).




	(25) Align panel (10) against panel (41) so hat connector 7P8 (part of panel (10)) mates ')vith connector 7J3 (31).




	(26) Secure panel (10) to panel (41) using three screws (9).

	(27) Install fuse holder (8) on chassis (42) using washer (8) and nut (8).

	(28) Solder appropriate electrical connections to fuse holder (8) terminals.

	(29) Install fuse (7) in fuse holder (8), then secure fuse in place with cap (8).

	(30) Install module board assembly 7A5 (6) in chassis (42).

	(31) Install module board assembly 7A1 (5) in chassis (42) by sliding up through bottom of chassis (42).

	(82) Connect connector 7P1 (4) to module board assembly 7A1 (5).

	(33) Install bottom cover (3) to chassis (42) using 12 screws (1).

	(34) Install top cover (2) to chassis (42) using 12 screws (1).





3-13. Photo Junction Panel (Unit 8), Disassembly and Reassembly (fig. 3-18)


	a. Disassembly. To disassemble the photo junction panel, proceed as follows:

	(1) Release the four Dzus fasteners (5) to free the cover (7). The cover (7) cannot be separated completely from the panel (65) until the cover chain is removed.

	(2) Remove nuts (1), two washers (2) and two screws (3) to release the chain (4) from the cover (7) and panel (65).

	(3) Remove four fasteners (5) and grommets (6) from cover (7).

	(4) Unsolder and carefully mark or tag all electrical connections to the terminals on the bottom of relay 8K1 (14) and relays 8K2 through 8K4 (15).

	(5) To release the cover (11) from relay 8K1 (14), remove four screws (8), four washers (9), and four nuts (10).

	(6) To release relay 8K1 (14) from the panel (65), remove four screws (12) and four washers (13). Remove the relay 8K1 (14) by lifting it off the panel (65) ledge.

	(7) To release relay 8K2, or 8K4 (15) from the panel (65), remove the four nuts (16), four washers (17), and four lockwashers (18) provided with each relay. Remove each relay 8K2, 8K3 or 8K4 (15) by lifting it straight up until its mounting studs clear the panel (65) ledge.

	(8) Remove 16 nuts (19) from terminal board 8TB82 (27).

	(9) Remove terminal connecting link (20) from terminal board 8TB82 (27).
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Figure 3-17(1). Manual V/H control panel, exploded view (. sheet 1 of 2).

Note. Prefix all reference designations for the manual V/H control panel with 7. 
1 Screw (24) 
2 Cover, top (1) 
3 Cover, bottom (1) 
4 Connector (P1) (1) 
5 Board assembly (A1) (1) 
6 Board assembly (A5) (1) 
7 Fuse (F1 and spare) (2) 
3 Fuse holder (XF1 and spare) (2) (nut and 
      washer supplied with fuse holder) 
y Screw (3) 
» (Panel (1) 
. Serew (5) 
+ Screw '(2) 
} Switch (S83) (1) 
   Lamp (2) (P/o item 18) 
   Seal washer (3) 
| IResistor (R5) (1) 
   Capacitor (C12 and C14) (2) 
'} Switch (S4) (1) (nut and key washer supplied 
     with switch) 
   Resistor (R8) (1) 
   Switch (S2) (1) (nut and key washer supplied 
     with switch) 
                                                            21 Switch (S1) (1) (nut and key washer supplied 
                                                                    with switch) 
                                                                 Nut (8) 
                                                                 Washer (8) 
                                                                 Washer (8) 
                                                                 Serew (8) 
                                                                 Switch (S5) 
                                                                 Lamp (8) Switch (S6) 
                                                                 Terminal (1) 
                                                                 Washer (1) 
                                                                 Connector (J3) (1) (nut supplied with 
                                                                   connector) 
                                                                 Screw (1) 
                                                                 Terminal (2) 
                                                                 Screw (1) 
                                                                 Washer (1) 
                                                                 Washer (1) 
                                                                 Clamp (1) 
                                                                 Screw (2) 
                                                                 Threaded spacer (1) 
                                                               ' Stud assembly (4) 
                                                                 Panel (1) 
                                                                 Chassis (1)


	Figure 3-17(2)—Continued.

	(10) Remove capacitor 8C1 (21) and clamp 22) from terminal board 8TB82 (27).

	(11) To gain access to terminal board counting screw (26) remove four washers (23), vo insulators (24) and insulator (25).

	. (12) To release terminal board 8TB82 (27) ud identification strip (28), remove three screws 6).

	| (18) To release mounting plate (29), remove \iree screws (30). The three spacers (31) will ven fall free.

	(14) Remove 16 nuts (32) from terminal ward 8TB83 (38).

	(15) Remove two terminal connecting links 3) from terminal board 8TB83 (38).

	(16) To gain access to terminal] board mount-Is screws (87) remove four washers (34), two isulators (35) and one insulator (36).

	| (17) To release terminal board 8TB83 (38) id identification strip (39), remove three screws 7).

	| (18) Remove 16 nuts (32) from terminal lard 8TB8&4 (40).

	} (19) Remove four terminal connecting links

	sulators (35) and one insulator (36).

	| (21) To release terminal board 8TB84 (40) i/d identification strip (41), remove three screws 7).




	(22) To release mounting plate (42), remove three screws (48). The three spacers (44) will then fall free.

	(23) The removal of terminal boards 8TB85 and 8TB86 (45 and 46) and their identification strips (47 and 48) are the same as terminal boards 8TB83 and 8TB84 (88 and 40) except for the quantity and type of terminal connecting links. Terminal board 8TB85 (45) has no terminal connecting links but does have diode 8CR1 (49). Terminal board 8TB86 (46) has terminal connecting links (50 and 51).

	(24) To release nut plates (52 or 53) from the panel (65), punch out associated rivets (54).

	(25) To release panel fastener receptacle (55), punch out associated rivets (56).

	(26) To completely clear panel (65) of remaining hardware, remove grommet (57), grommet (58), two self-locking nuts (59), two terminals (60), two nuts (61), two washers (62), two lockwashers (63), and two screws (64).

	b. Reassembly. To reassemble the photo junction panel, proceed as follows:



Refer to the wiring diagram (fig. 3-5 to obtain correct electrical connections and parts location.

(1) Assemble two screws (64), two lockwashers (63), two washers (62), and two nuts (61) to panel (65).
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EL6720-250-35-TM-58 (2)

Figure 3-17(2). Manual V/H control panel, exploded view (sheet 2 of 2).


	(2) Place one terminal (60) on each screw (64) and secure using self-locking nut (59).

	(8) Install four receptacles (55) in place on panel (65) using eight rivets (56). Two rivets (56) are required for each receptacle (55).

	(4) Install nine nut plates (52) on pan (65) using rivets (54). Two rivets (54) are r quired for each nut plate (52).

	(5) Install four nut plates (58) on the w derside of the panel (65) top ledge using rive




	'54). Two rivets (54) are required for each nut plate (53).

	: (6) Install two grommets (58 and 57).

	(7) To install mounting plates (42), place lhree spacers (44) behind mounting plate (42) ynd secure to panel (65) using three screws 143).

	(8) Place terminal board 8TB83 (38) on identification strip (89) and secure to mounting late (42) using three screws (37).

	(9) Place terminal board 8TB84 (40) om Mentification strip (41) and secure mounting late (42) using three screws (387).

	((10) Place terminal board 8TB85 (45) on Mentification strip (47) and secure to mounting

	(11) Place terminal board 8TB86 (46) on ilentification strip (48) and secure to mounting \late (42) using three screws (37).

	| (12) Place one insulator (36) on terminals 8

	| (18) Place insulator (85) on terminals 1 and (6 of terminal boards 8TB83 through 8TB86 (38, 0, 45, and 46). Orientate insulator (35) so tab if insulator covers the head of screw (37) adjabent to it.

	| (14) Place one washer (34) on terminals 1, |, 9, and 16 of terminal boards 8TB83 through ITB86 (38, 40, 45, and 46).

	| (15) Place two terminal connecting links 138) on terminal board 8TB83 (38). Two are rejuired. Install one link (38) on terminals 9 and 10, and the other on terminals 15 and 16.

	| (16) Install 16 nuts (32) (one on each terjtinal) to terminal board 8TB83 (38). |

	| (17) Place terminal connecting links (33) on jwrminal board 8TB84 (40). Four are required. jistall first link (33) on terminals 4 and 5, the cond link (38) on terminals 10 and 11, the juird link on terminals 12 and 18, and the fourth nk (33) on terminals 14 and 15.

	| (18) Install 16 nuts (32) (one on each ter- \inal) to terminal board 8TB84 (40).

	| (19) Solder diode (49) to terminals 11 and 3 of terminal board 8TB85 (45). Cathode end '' diode to be connected at terminal 11.

	(20) Install 16 nuts (82) (one on each terinal) to terminal board 8TB85 (45).

	_ 1(21) Place terminal connecting link (51) on frminals 18, 14, 15, and 16 of terminal board /[B86 (46).




	(22) Place terminal connecting link (50) on terminals 3 and 4 of terminal board 8TB86 (46).

	(23) Install 16 nuts (32) (one on each terminal) to terminal board 8TB86 (46).

	(24) To install mounting plate (29), place three spacers (31), behind mounting plate (29), and secure using three screws (380).

	(25) Place terminal board 8TB82 (27) on identification strip (28), and secure to mounting place (29), using three screws (26).

	(26) Place insulator (25) on terminals 8 and 9 of terminal board 8TB82 (27).

	(27) Place two insulators (24) on terminals 1 and 16 of terminal board 8TB82 (27).

	(28) Place four washers (23) on terminals 1, 8, 9, and 16 of terminal board 8TB82 (27).

	(29) Place terminal connecting link (20) on terminals 9 and 10 of terminal board 8TB82 _ (27).

	(30) Place capacitor 8C1 (21) in clamp (22) and install clamp (22) on terminal 15 of terminal board 8TB82 (27). Connect positive lead of capacitor 8C1 (21) to terminal 14 and negative lead to terminal 16 of terminal board 8TB82 (27).




	(31) Attach sixteen nuts (19) (one of each terminal) to terminal board 8TB82 (27).

	(32) Install relays 8K2 through 8K4 (15) and secure using four lockwashers (18), four washers (17) and four nuts (16) provided with each relay.

	(33) Install relay 8K1 (14) and secure using four washers (13) and four screws (12).

	(34) Position cover (11) on relay 8K1 (14) and secure using four screws (8), four washers (9), and four nuts (10).

	(35) Install grommet (6) and fastener (5) on cover (7).

	(36) Install chain (4) to cover (7) and panel (65) using two screws (3), two washers (2), and two nuts (1).

	(37) Position cover (7) on panel (65) and secure with Dzus fasteners (5).





3-14. Photo Control Panel (Unit 3), Disassembly and Reassembly (fig. 3-19)


	a. Disassembly. To disassemble the photo control panel, proceed as follows:

	(1) To remove the cover (1), loosen two captive fasteners located on back of cover, and slide cover toward rear mounting plate (8).

	(2) Loosen two setscrews (2) in knobs (2), then remove the knobs.
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Note. Prefix all reference designations for the photo junction panel with 8. Se Six Rous gee 1 EOOe Saba ZEA
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Figure 3-18. Photo junction panel, exploded view.


	Washer (4) Nut (4) Cover (1) Serew (4) Washer (4) Relay (K1) (1) 15 Relay (K2 through K4) (8) Nut (12) (P/o item 15) 17 Washer (12) (P/o item 15) 18 Lockwasher (12) (P/o item 15) i9 Nut (16) 20 ~=Link (1) 21 Capacitor (C1) (1) 22 Clamp (1) 23 Washer (4) 24 Insulator (2) 25 Insulator (1) 26 Screw (8) 17 Terminal board (TB82) (1) Tdentification strip (1) 29. Mounting plate (1) 30 «Screw (3) 31 Spacer (3) 32 Nut (64) 38 Link (56) 14 Washer (16) 5 Insulator (8) 46 Insulator (4) 37 Screw (12) Terminal board (TB83) (1) Identification strip (1) Terminal board (TB84) (1) Identification strip (1) Mounting plate (2) Screw (6) Spacer (6) Terminal board TB85 (1) Terminal board TB86. (1) Identification strip (1) Identification strip (1) Semiconductor device, diode (CR1) (1) Link (1) Link (1) Nut plate (9) Nut plate (4) Rivet (26) Receptacle (4) Rivet (8) Grommet (1) Grommet (1) Nut, self-locking (2) Terminal (2) Nut (2) Washer (2) Lockwasher (2) 'Serew (2) Panel (1)

	Figure 3—18—Continued.




	(8) Remove indicator caps XDS1 and XDS2 (10 and 11) by rotating them countertlockwise, then remove associated lamps DS1 and 982 (8).

	(4) Removing four. screws (4), separate 'ront panel Al (5).from panel mounting plate '26).



Before disconnecting any wire leads, secure a tag to each lead to identify its terminal location.


	(5) To provide access to rear of components jnounted on panel mounting plate (26). release "ear mounting plate (8) by removing four screws 6) and two ~-rews (7).

	(6) To remove switch 3S1 (9), unsolder ind disconnect leads from switch and remove the \ .ttaching nut (9), lockwasher (9), and key washir (9).

	| (7) To remove indicator 3XDS1 (10), unolder and disconnect leads from indicator and remove the attaching nut (10) and lockwasher \110).

	(8) To remove indicator 3XDS2 (11), unvolder and disconnect leads from indicator and remove the attaching nut (11) and lockwasher 111).




	(9) To remove switch 8S3 (12), unsolder and disconnect leads from switch and remove the attaching nut (12), lockwasher (12), and key washer (12).

	(10) To remove switch 3S4 (13), unsolder and disconnect leads from switch and remove the attaching nut (13), lockwasher (13), and key washer (13).

	(11) To remove switch 3S2 (14), unsolder and disconnect leads from switch and remove the attaching nut (14), lockwasher (14), and key washer (14).

	(12) To remove counter 3M1 (15) from panel mounting plate (26), unsolder and disconnect leads from counter and remove two screws (16).

	(13) Remove nut (17) securing bracket (18) to counter 3M1 (15). Remove bracket (18), washer (19), and washer (20).

	(14) To remove connector 3J2 (21), unsolder and disconnect leads from connector and remove nut (21) and lockwasher (21).

	(15) To remove filter 83FL1 (22) from bracket and component assembly (25), unsolder and disconnect leads from filter and remove nut (22).

	(16) Unsolder and disconnect coil 3L1 (23), and two diodes 8CR1 and 8CR2 (24) from bracket and component assembly (25).



b. Reassembly. To reassemble the photo control panel, proceed as follows:

Refer to the wiring diagram (fig. 3-8) to obtain correct electrical connections and parts location.


	(1) Solder two diodes 3CR1 and 3CR2 (24) and coil 3L1 (23) to bracket and component assembly (25).

	(2) Install connector 3J2 (21) on panel mounting plate (26) and secure using lockwasher (21) and nut (21).

	(38) Install filter 83FL1 (22) on bracket and component assembly (25) and secure using nut (19).

	(4) Assemble washer (20), washer (19), and bracket (18) on counter 3M1 (15) and secure using nut (17).

	(5) Guide knurled shaft of counter 3M1 (15) through hole in panel mounting plate (26) and secure counter 3M1 (15) using two screws (16).

	(6) Install switch 352 (14) and _ panel mounting plate (26) and secure using key washer (14), lockwasher (14), and nut (14).

	'((7) Install switch 3S4 (18) on panel mount ing plate (26) and secure using key washer (13), lockwasher (13), and nut (18).

	(8) Install switch 383 (12) on panel mounting plate (26) and secure using key washer (12), lockwasher (12), and nut (12).

	(9) Install light indicators 3XDS2 (11) on panel mounting plate (26) and secure using lockwasher (11) and nut (11).

	(10) Install light indicator 3XDS1 (10) on panel mounting plate (26) and secure using Jockwasher (10) and nut (10).

	(11) Install switch 3S1 (9) and secure using key washer (9), lockwasher (9), and nut (9).

	(12) Solder all wires to their respective components and secure wires with cable ties or harness string.

	(13) Position: rear mounting plate (8) and secure using two screws (7) and four screws (6).

	(14) Align front panel 3A1 (5) with panel mounting plate (26) and secure using four screws (4).

	(15) Install lamps DS1 and DS2 (8) and indicator caps (10 and 11) on light indicators BXDS1 (10) and 8XDS2 (11).

	(16) Install two knobs (2) on switch 3S8 (12) and switch 382 (14), and secure using setscrews (2).



(17) Install cover (1) over chassis and lock in place with the two captive fasteners provide on the cover.



3-15. Photo System Assembly (Unit 1), Disassembly and Reassembly (fig. 8-20)

a. Disassembly. To disassemble the photo system assembly, proceed as follows:

The tray and shock mount assembly ~ (items 1 through 7) need not be dis- assembled in conjunction with the photo system assembly. Similarly, the tray and shock mount assembly can be repaired without disassembling the photo system assembly, unless a situation exists that requires disassembly of both units.

(1) To remove a shock mount (2), remov screw (1) and detach the ground strap (8). q


	(2) To remove block (5), remove twe screws (4). Then, using a center punch, pust lout pin (6) from block (if removal ji necessary ). '

	(8) If the tray and shock mount coon to be disassembled in conjunction with the pho : system asembly, proceed with the followi procedure; otherwise, reassembly the tray an shock mount assembly by reversing the proce dures in (1) and (2) above.

	(4) Loosen the captive fasteners on back 0 cover (8) and remove the cover by sliding i backward and off the unit. a

	(5) To remove intervalometer module 1A (9), film drive amplifier module 1A2 (10), an the PC board and component assembly modul 1A8 (11), hold the component firmly with fin ger tips and carefully lift straight up to disen gage component from connector. *



Before disconnecting any wire leads, note or tag each lead to identify its ter- minal location.


	(6) To remove RF filter 1FL5 (12), solder leads from filter and remove nut (12) an washer (12). : z

	(7) Remove bracket (13) by removing tw nuts (14) and two screws (15).

	(8) Remove bracket and guide assem). (16), remove eight screws (17), eight nuts (18



and terminal (19) to provide access to remaining zomponents on chassis (69).


	(9) Unsolder and remove capacitor 1Cl 20) and seven diodes 1CR38, 1CR5, 1CR6, (CR8 through 1CR11 (21).

	(10) To remove relays 1K3, 1K5 and 1K6 122), unsolder leads and remove two screws 123) and two nuts (24) from each relay.

	(11) To remove relays 1K4 and 1K7 (25), msolder leads and remove four screws (26) and sour nuts (27) for each relay.

	(12) Unsolder and remove two diodes 1CR4 ind 1CR7 (28) from relays 1K4 and 1K7 (25). (18) To remove RF filter 1FL2 (29), un-

	older leads and remove two screws (30) and wo nuts (381).

	(14) To remove RF filters 1FL6 and 1FL7 32), unsolder leads and remove nut (32) and vasher (32). :

	| (15) To remove each bracket (33), remove (vo screws (34).

	(16) To remove fuse holders 1XF1 through (XF6 (85) and spares (35), unscrew fuse holder jup (85) and remove fuses 1F1 through 1F6 /36) and three spares (36). Unsolder leads from \ise holder (85) and remove nut (35), lockiasher (35), and washer (35).

	| (17) To remove HOURS indicator meter )M1 (87), unsolder leads and remove two nuts $8), two washers (39), and two screws (40).

	| (18) To remove connector cap (41), remove 'rew (42) and nut (48).

	| (19) To remove handles (44), remove two irews (45) and two washers (46) from each undle (44).

	| (20) Remove two screws (47), screw (48) hid nut (49) to provide access to components on gle mounting bracket (68).

	| (21) To remove RF filter 1FL4 (50), un- \lder leads and remove two screws (51) and lo nuts (52).

	| (22) To remove RF filter 1FL1 (53), un- \lder leads and remove two screws (54), termi- )1 (55), and two nuts (56).

	| (23) To remove RF filter 1FL3 (57), unsider leads and remove two screws (58) and ho nuts (59).

	| (24) To remove relay 1K2 (60), unsolder lids and remove two screws (61) and two nuts 2).

	(25) Unsolder and remove diode 1CR2 (63) 'om relay 1K2 (60).

	, (26) To remove relay 1K1 (64), unsolder Kids and remove two screws (65) and two nuts NB).



(27) Unsolder and remove diode 1CR1 (67). b. Reassembly. To reassemble the photo system assembly, proceed as follows:

Refer to wiring diagram (fig. 3-14) to obtain correct electrical connections.


	(1) Solder diode 1CR1 (67) to standoff terminal on angle mounting bracket (68). Cathode end of diode (67) to be toward bottom of angle mounting bracket (68). |

	(2) Install relay 1K1 (64) using two nuts (66) and two screws (65).

	(8) Solder diode 1€R2 (63) between unnumbered terminal with colored lead and terminal No. 13 of relay 1K2 (60). Cathode end of diode (63) shall be attached to unnumbered terminal with colored lead.

	(4) Install relay 1K2 (60) using two nuts (62) and two screws (61).

	(5) Install RF filter 1FL3 (57) with terminal 2 facing relay 1K2 (60) and secure using two nuts (59) and two screws (58).

	(6) Install RF filter 1FL1 (53) with terminal L facing relay 1K2 (60) and secure using two nuts (56), termnal (55), and two screws (54).

	(7) Install RF filter 1FL4 (50) with terminals L facing relay 1K2 (60) and secure using two nuts (52) and two screws (51).

	(8) Solder appropriate electrical connections to terminals on relays 1K1 and 1K2, and RF filters 1FL1, 1FL3 and 1FL4.

	(9) Secure angle mounting bracket (68) to chassis (69) using nut (49), screw (48), and two screws (47).

	(10) Install each handle (44) using two washers (46) and two screws (45).

	(11) Install connector cap (41) and secure using nut (48) and screw (42).

	(12) Install HOURS indicator meter 1M1 (37) and secure using two screws (40), two washers (39), and two nuts (38).

	(13) Install washer (85) (provided with fuse holder) on fuse holder 1XF1 through 1XF6 (35) and three spares (85).

	(14) Install fuse holders 1XF1 through 1XF6 (35) and three spares (85) and secure using lockwasher (35) and nut (85).

	(15) Install fuses 1F1 through 1F6 and three spares (36) in their respective fuse holders and secure using fuse cap (385).

	(16) Install bracket (33) using two screws (34).

	(17) Install RF filters 1FL6 and 1FL7 (382) and secure using washer (82) and nut (82).
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Note. Prefix all reference designations for the photo control panel with 3.


	

	2 Knob (2) (setscrews supplied with knobs) 4 Screw (4)

	1 Cover (1) 3 Lamp (DSi, DS2) (2)

	






Figure 3-19. Photo control panel, exploded view.

Panel, front (A1) (1)

Serew (4)

Serew (2)

Plate, rear mounting (1)

Switch (S1) (1) (nut, washer and key washer supplied with switch)

Indicator, light (XDS1) (1) (nut and washer supplied with indicator)

Indicator, light (XDS2) (1) (nut and washer supplied with indicator)

Switch (S38) (1) (nut, washer, and key washer supplied with switch)

Switch (S4) (1) (nut, washer and key washer supplied with switch)

Switch (S2) (1) (nut, washer and key washer supplied with switch) ET I SS RP SSS SSS SRI RS SEF SSS SRE SS 6 SS SS

Counter (M1) (1)

Serew (2)

Nut (1)

Bracket (1)

Washer (1)

Washer (1)

Connector (J2) (1) (nut and washer supplied with connector)

Filter (FL2) (1) (nut supplied with filter)

Coil (L1) (1)

Semiconductor device, diode (CR1, CR2) (2)

Bracket and component assembly (1)

Plate, panel mounting (1)



Figure 3-19—Continued.


	(18) Install RF filter 1FL2 (29) with termi-1 L-toward front panel and secure using two ts (81) and two screws (30).

	(19) Solder diode 1CR4 and 1CR7 (28) to lays 1K4 and 1K7 (25) respectively. Diodes 2 installed between terminals 1 and 7 with the thode of diode connected to terminal 7.

	| (20) Install relays 1K4 and 1K7 (25) and 'ure using four nuts (27) and four screws (26) / each relay.

	| (21) Install relays 1K8, 1K5 and 1K6 (22) 1 secure using two nuts (24) and two screws 3), for each relay.

	(22) Solder seven diodes. 1CR3, 1CR5, 1CR6, (R8 through 1CR11 (21) and capacitor 1C1 ))) in place. Refer to figure 3-14 for orientain of cathodes on diodes (21) and polarity of pacitor 1C1 (20).

	\\(23) Install bracket and guide assembly (16) jl secure using eight nuts (18), terminal (19), i'l eight screws (17).

	((24) Install bracket (18) and secure using

	l) screws (15) and two nuts (14). | (25) Install RF filter 1FL5 (12) and secure ng washer (12) and nut (12).

	| (26) Solder appropriate electrical conneclis to terminals on HOURS indicator meter E\1; fuse holders 1XF1 through 1XF6; RF filfs; 1FL2, and 1FL5 through 1FL7; and relays t}} through 1K7. Secure wire handles with tle ties or harness string.

	+) (27) Install PC board and component assem- 'module 1A3 (11), film drive amplifier mod- ! 1A2 (10), and Intervalometer module 1A1 | into their corresponding connectors. Be sure #1 module mates properly and firmly into its j Gaector.

	(28) Install cover (8) on chassis (69) and Cire using captive fasteners located on rear of Ger (8).




	(29) If the tray (7) was disassembled in conjunction with the photo system assembly, press pin (6) into block (5).

	(80) Install block (5) and secure using two screws (4).

	(81) Place ground strap (3) between tray (7) and shock mount (2) and secure shock mount (2) using screw (1).

	(32) Install the photo system assembly on tray and lock in place with the knurled clamps of the tray.





3-16. Camera Pulse Panel (Unit 6) Disassembly and Reassembly (fig. 3-21)


	a. Disassembly. To disassemble the camera pulse panel, proceed as follows:

	(1) Remove the two screws (1) securing panel (4) to plate (10).

	(2) Carefully separate panel (4) from plate (10) by disconnecting male connector (2) from female connector (5).

	(3) Remove screw (5) and washer (5) securing wire lug to female connector (5). Mark or tag removed wire.

	(4) Remove nut (5) and lockwasher (5) securing female connector (5) to plate (10). Remove female connector (5) from plate (10).

	(5) Remove and carefully mark or tag electrical connections to switch 6S1 (6).

	(6) Remove nut (6) and lockwsaher (6) securing switch 6S1 (6) to plate (10). Remove switch 6S1 (6) from plate (10).

	(7) Remove end nut (7) on terminal (7) that secures terminal wiring. Remove and mark or tag terminal wiring.

	(8) Remove remaining nut (7), flat washer (7), and lockwasher (7) securing terminal (7) to plate (10). Remove terminal (7) from plate (10).
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Figure 8-20(1). Photo system assembly, exploded view (sheet 1 of 4).

Vote. Prefix all reference designations for the photo system assembly with 1.

Screw (4) 
 Mount, shock'(4) 
 Strap, ground (2) 
 Screw (4) 
 Block (2) 
 Pin (2) 
 Tray (1) 
 Cover (1) 
 Intervalometer module (A1) 
 Film drive amplifier module (A2) 
 (PC board and component assembly module (A3) 
 Filter, RF (1FL5) (1) (nut and washer sup-
    plied with filter) 
 Bracket (1) 
 Nut (2) 
 Screw (2) 
 Bracket and guide assembly (1) 
 Screw (8) 
 Nut (8) 
 Terminal (1) 
 Capacitor (C1) (1) 
 Semiconductor device, diode (CR3, CR5, 
    GR6, CR8 through CR11) (7) 
 Relay (K3, K5 and K6) (38) 
 Serew (6) 
 Nut (6) 
Relay (K4, K7) (2) 
'Serew (8) 
| Nut (8) 
'Semiconductor device, diode (CR4, CR7) (2) 
| Filter, RF (FL2) (1) 
{Serew (2) 
!Nut (2) 
| Filter, RF (FL6, FL7) (2) (nut and washer 
   supplied with filter) 
|'Bracket (2) 
'Serew (4) 
                                                            35 Fuse holders (XF1 through XF6) (9) (nut 
                                                                   and washers supplied with fuse holder) 
                                                                Fuse (F1 through F6, 3 spares) (9) 
                                                                 Meter, HOURS indicator (M1) (1) 
                                                                Nut (2) 
                                                                Washer (2) 
                                                                Screw (2) 
                                                                Cap, connector (1) 
                                                                Screw (1) 
                                                                Nut (1) 
                                                                Handle (2) 
                                                                Screw (4) 
                                                                Washer (4) 
                                                                Screw (2) 
                                                                Serew (1) 
                                                                Nut (1) 
                                                                Filter, RF (FL4) (1) 
                                                                Serew (2) 
                                                                Nut (2) 
                                                                Filter RF (FL1) (1) 
                                                               Screw (2) 
                                                                Terminal (1) 
                                                                Nut (2) 
                                                                Filter, RF (FL8) (1) 
                                                                Screw (2) 
                                                                Nut (2) 
                                                                Relay (K2) (1) 
                                                                Screw (2) 
                                                                Nut (2) 
                                                                Semiconductcr device, diode (CR2) (1) 
                                                                Relay (K1) (1) 
                                                                Serew (2) 
                                                                Nut (2) 
                                                                Semiconductor device, diode (CR1) (1) 
                                                                Bracket, angle mounting (1) 
                                                                Chassis (1)

: Figure 3—20(1)—Continued. ener ore ree ne ee es (9) Remove two grommets (3) from panel |. and two nut plates (9) from plate (10). | Reassembly. To reassemble the camera ve panel, proceed as follows:

| Be sure all wires are connected to their | respective terminals in accordance with | the wiring diagram (fig. 3-16).


	| (1) Install two nut plates (9) to plate (10) \g two rivets (8) for each nut plate.

	|\(2) Install terminal (7) to plate (10) using ! lockwasher (7), flat washer (7), and nut

	(3) Connect appropriate wires to terminal and secure with remaining nut (7).




	(4) Install switch 6S1 (6) to plate (10) using a lockwasher (6) and nut (6).

	(5) Solder appropriate electrical connections to switch 6S1 (6) terminals.

	(6) Install female connector (5) to plate (10) using lockwasher (5) and nut (5).

	(7) Connect wire lug to female connector (5) using washer (5) and screw (5).

	(8) Install two grommets (8) to panel (4).




	(9) Place panel (4) against plate (10) so that male connector (2) mates with female connector (5).

	(10) Secure panel (4) to plate (10) using two screws (1).
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Figure 3-20(2) Photo system assembly, exploded view (sheet 2 of 4).
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Figure 8-20(3). Photo system assembly, exploded view (sheet 3 of 4).
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Figure 3-20(4). Photo system assembly, exploded view (sheet 4 of 4).

[image: Figure, page 110]

te. Prefix all reference designations for the camera pulse panel with 6.

oerew (2) onnector, male (1) "rommet (2) Yanel (1) onnector, female (1) (hardware supplied with connector)


	6 Switch (S1) (1) (nuts and lockwasher supplied with switch)

	Terminal (1) (hardware supplied with terminal)

	Rivet (4)

	Nut plate (2)

	1 oon Plate (1)



Figure 8-21. Camera pulse panel, exploded view.
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CHAPTER 4 — DIRECT SUPPORT TESTING PROCEDURES


Section |. GENERAL


4—1. General


	a. Testing procedures are prepared for use by Signal field maintenance shops and Signal service organizations responsible for direct support maintenance of electronic equipment to determine the acceptability of repaired electronic equipment. These procedures set forth specific requirements that repaired electronic equipment must meet before it is returned to the using organization.

	b. The testing procedures for major components within the capabilities of the direct support maintenance repairman are listed below, together with references to their respective paragraphs or applicable technical manuals.

	(1) Manual V/H control panel (Unit 7) (paras 4—4 and 4-5).

	(2) Photo junction panel (Unit 8) (paras 4-6 and 4-7).

	(8) Photo control panel (Unit 3) (paras 4— 8 and 4-9).

	(4) Photo system assembly (Unit 1) (paras 4-10 and 4-11).

	(5) Rotary mount actuator (Unit 2). Testing procedures are not within the capabilities of the direct support maintenance repairman, refer to higher category of maintenance.

	(6) Door actuator (Unit 4). Testing procedures are not within the capabilities of the direct support maintenance repairman, refer to higher category of maintenance.

	(7) Light sensor (Unit 5). Testing proce-Jures are not within the capabilities of the direct support maintenance repairman, refer to higher vategory of maintenance.

	(8) Camera pulse panel (134AV81400-1 or ams (Unit 6) (paras 4-12 and 4—

	(9) Pod assembly (Unit 10). Refer to TM 11-6760-228-35-1 for testing procedures on pod assembly.

	(10) Camera (Unit 9). Refer to TM 11- 3720-236-35 for testing procedures on camera.




	(11) Camera mount A (Unit 11) or camera mount B (Unit 12). Testing procedures are not within the capabilities of the direct support maintenance repairman, refer to higher category of maintenance.

	(12) Flight line tracker (Unit 13). Testing procedures are not within the capabilities of the direct support maintenance repairman; refer to higher category of maintenance.

	(13). Right oblique sight (Unit 14) and left oblique sight (Unit 15). Testing procedures are not within the capabilities of the direct support maintenance repairman, refer to higher category of maintenance.

	c. Comply with the instructions preceding the body of each chart before proceeding to the chart. Perform each step of each test procedure in sequence. For each step, perform all the actions required in the Test equipment and Equipment under test columns; then perform each specific test procedure and verify it against its performance standard.





4-2. Special Requirements

Test cables must be fabricated to permit operation of equipment in accordance with the test procedures contained in this chapter. Ac and de power sources also must be supplied. The wiring details and listing of parts needed to fabricate these test cables are included in drawings for the following listed equipment. Power source requirements also form a part of these drawings.


	a. Manual V/H Control Panel (Unit 7). Figure 3-1 shows the test cable fabrication details and test setup which are necessary to permit operational testing of the manual V/H control panel.

	b. Photo Junction Panel (Umit 8). Figure 3-4 shows the test lead fabrication details and test setup which are necessary to permit operational testing of the photo junction panel.

	c. Photo Control Panel (Unit 3). Figure 3-6 shows the test cable fabrication details and test



setup which are necessary to permit operational testing of the photo control panel.

d. Photo System Assembly (Unit 1). Figure 3-9 shows the test cables fabrication details and test setup which are necessary to permit operational testing of the photo system assembly.

e. Camera Pulse Panel (134AV81400-1 or 1344AV81400-3) (Unit 6). Figure 3-15 shows the test lead fabrication details and test setup which are necessary to permit operational testing of the camera pulse panel.



4—3. Modification Work Orders

Not applicable.




Section Il. MANUAL V/H CONTROL PANEL {UNIT 7)


4—4. Physical Tests and Inspection


	a. Test Equipment and Materials.

	(1) Tool Kit TK-77/GF.




	(2) Vacuum cleaner (Federal stock number 7910-215-5786).

	(3) Cleaning compound (Federal stock number 7930-895-9542).

	(4) Lint free cloth (Federal stock number 8305-170-5062).




	(5) Ethyl alcohol (grade IJ, class B, Federal Specification O-E-760).

	(6) Camel's hairbrush (Federal stock number 8020-245—4509).

	b. Test Connections and Conditions.




	(1) Disconnect and remove manual V/H control panel from the installation in aircraft as directed in TM 11-1510-204-20-2/1.

	(2) Disassemble the manual V/H control panel to the degree necessary for accomplishing physical tests and inspection (para 3-12).





4—5. Electrical Test


	a. Test Equipment and Materials.

	(1) Switch MS25103-24.




	(2) Switch MS35058-22 (3 required).




	(3) Terminal board MS27212-1-20.




	(4) Connector MS3126F-14—-198S.




	(5) Resistor RW24V100.




	(6) Zener diode 1N1600.




	(7) Wiring, No. 18 AWG (as required).




	(8) Connector MS3126F-14-19S.




	(9) Multimeter TS-352 B/U.




	(10) Power source, 108 to 118 volts ac, single phase, 400 Hz.

	(11) Power source, +24 to +28.5 volts de.




	(12) Tool Kit TK-77/GF.




	b. Test Connections and Conditions.






Make sure that 115-volts ac, 400-Hz, and +28-volt de power sources are off before performing steps (1) through (4), be low. Dangerous voltages of 115 volts ac, 400 Hz, and +28 volts de are present at terminals when power sources are on.


	(1) Fabricate test cable as shown in figure 3-1.

	(2) On manual V/H control panel, set switches as follows:

	(a2) POWER switch to OFF position.




	(b) OVERRIDE switch to MANUAL position.

	(c) VELOCITY KNOTS thumbwheel switches to 200.

	(d) ALTITUDE FEET thumbwheel switches to 00100.

	(3) On test cable, set switches S1, S2, 83, and S4 to open positions.

	(4) Connect ac and de power sources to test cable as shown in figure 3-1. Connect P1 of test cable to connector 7J1 on manual V/H control panel.

	(5) Turn on ac and dc power sources.









Section Ill. PHOTO JUNCTION PANEL (UNIT 8)


4—6. Physical Tests and Inspection


	a. Test Equipment and Materials.

	(1) Tool Kit TK-77/GF.




	(2) Vacuum cleaner (Federal stock number 7910—-215-5786).

	(3) Cleaning compound (Federal stock number 7930-395-9542).

	(4) Lint free cloth (Federal stock number 8305-170-5062).

	(5) Ethyl alcohol (grade II, class B, Federal Specification O-E-760).




	(6) Camel's hairbrush (Federal stock num ber 8020-245-4509).

	b. Test Connections and Conditions.




	(1) Disconnect and remove photo junction panel from aircraft as directed in TM 11-1510- 204-20-2/1.

	(2) Disassemble the photo junction panel to the degree necessary for accomplishing physical tests and inspection (para 3-18).



'QIN PIIOL °d



-7. Electrical Test


	a. Test Equipment and Materials.

	(1) Multimeter TS-352 B/U.




	(2) Tool Kit TK—77/GF,




	(3) Electrical clips, type TCI per Federal specification W-—C-440 (2 required).

	(4) Wiring, No. 16 AWG (as required).




	(5) Power source, +24 to 28.5 volts de.







	b. Test Connections and Conditions.

	(1) Fabricate a test cable as shown in figure 3-4. Do not make connections to dc power source.

	(2) Remove the front cover of the photo junction panel as directed in paragraph 3-21 for access to its internal circuits.

	(3) Connect test cable (fig. 3-4) to +28-volt de power source.

	c. Initial Test Equipment Calibration. Check zero indication on multimeter for accuracy.



"Pp




Section IV. PHOTO CONTROL PANEL (UNIT 3)


4-8. Physical Tests and Inspections


	a. Test Equipment and Materials.

	(1) Tool Kit TK-77/GF.




	(2) Vacuum cleaner (Federal stock number 7910-215-5786).

	(3) Cleaning compound number 7930-395-9542). (Federal stock

	(4) Lint free cloth (Federal stock number 8305-170-5062).




	(5) Ethyl alcohol (grade II, class B, Federal Specification O-E-760).

	(6) Camel's hair brush (Federal stock number 8020-245-4509).

	b. Test Connections and Conditions.




	(1) Disconnect and remove photo control panel from aircraft as directed in TM 11-1510- 204-20-2/1.

	(2) Disassemble the photo control panel to the degree necessary for accomplishing physical tests and inspection (para 3-14).



*9



9. Electrical Tes¥


	a. Test Equipment and Materials.

	(1) Multimeter TS-352 B/U.




	(2) Tool Kit TK-77/GF.




	(3) Power source, +24 to +28.5 volts de.




	(4) Battery, 6 volt (Federal stock number 355-643-1310).

	(5) Connector MS3126F-18-32S,




	(6) Lamp socket MS90287-8 (4 required).




	(7) Lamp MS25231-313 (4 required).




	(8) Switch MS24655-221 (5 required).




	(9) Switch MS25089-1A (MIL-S-8805/3).




	(10) Terminal board MS27212-1-11.




	(11) Wiring, No. 22 AWG (as required).

	b. Test Connections and Conditions.

	(1) Fabricate a test cable as shown in figure 3-6. Do not make connections to the +28-volt dc power source and 6-volt battery.

	(2) On test cable, set switches S1, S2, and S4 through S6 to the off (open) position.

	(3) Connect the fabricated cable to connector 3J7 of the photo control panel,

	(4) Connect test cable (fig. 3-6) to +28-volt dc power source and 6-volt battery.

	(5) Turn on the de power source. Allow 15 minutes for warmup.






Section V. PHOTO SYSTEM ASSEMBLY (UNIT 1)


4-10. Physical Tests and Inspection


	a. Test Equipment and Materials.

	(1) Tool Kit TK—77/GF.




	(2) Vacuum cleaner (Federal stock number 7910-215-5786).

	(8) Cleaning compound number 8305-170-5062). (Federal stock

	(5) Ethyl alcohol (grade II, class B, Federal Specification O-E-760).

	(6) Camel's hairbrush (Federal stock number 8020-245-4509).

	b. Test Connections and Conditions.

	(1) Disconnect and remove photo system assembly from installation in aircraft as directed in TM 11-1510-204—20-2/1.

	(2) Disassemble the photo system assembly to the degree necessary for accomplishing physi- cal tests and inspection (para 3-15).





4—11. Electrical Test


	a. Test Equipment and Materials.

	(1) Multimeter TS-352 B/U.




	(2) Tool Kit TK 77/GF.




	(3) Power source, +24 to+ 28.5 volts de.




	(4) Power source, 109 to 116.5 volts ac, three-phase, 400 Hz.

	(5) Connector MS2106E-22-55P.




	(6) Connector MS3106E-22-21S.




	(7) Lamp socket MS90287-9 (3 required).




	(8) Lamp MS25231-313 (38 required).




	(9) Switch MS25089-1A (2 required).




	(10) Switch MS24655-221 (4 required).




	(11) Switch MS25103-24 (2 required).




	(12) Terminal board MS27212-1-23.




	(18) Wire, electrical, No. 16 AWG (as required).

	(14) quired). Wire, electrical, No. 22 AWG (as re-





b. Test Connections and Conditions. - WARNING

Make sure that 115-volt ac, three-phase 400-Hz and +28-volt de power sources are off before performing (1) through


	(4) below. Dangerous voltages of 115 volts ac and +28 volts de are present at terminals when power sources are on.

	(1) Fabricate a test cable as shown in figure 3-9.

	(2) On the test cable, set switches Sl through S3 and S5 through 87 to the off (open) position.

	(3) Connect the test cable to connectors 1J1 and 1J2 on the photo system assembly.

	(4) Connect test cable (fig. 3-9) to 115-volt ac, 400-Hz and +28-volt de power sources.

	(5) Turn on the ac and de power sources. Allow 15 minutes for warmup.






Section VI. CAMERA PULSE PANEL (UNIT 6)


4—12. Phyiscal Tests and Inspection


	a. Test Equipment and Materials.

	(1) Tool Kit TK-77/GF.




	(2) Vacuum cleaner (Federal stock number 7910-215-—5786).

	(3) Cleaning compound number 7980-395-—9542). (Federal stock

	(4) Lintfree cloth (Federal stock number 8305-170-5062).

	(5) Ethyl alcohol (grade II, class B, Federal Specification O-E-760).




	(6) Camel's hair brush (Federal stock number 8020-245-4509).

	b. Test Connections and Conditions.




	(1) Disconnect and remove camera pulse panel from the installation in the aircraft as directed in TM 11-1510-204-20-2/1.

	(2) Disassemble camera pulse panel to the degree necessary for accomplishing physical tests and inspection (para 3-16).





4—13. Electrica! Test


	a. Test Equipment and Materials.

	(1) Switch MS35058-22.




	(2) Resistor RW24V100.




	(3) Zener diode 1N1600.




	(4) Terminal board MIL-T-55164/14, Type ST6B.

	(5) Wiring, No. 18 AWG (as required).




	(6) Multimeter TS-352 B/U.




	(7) Power source, +24 to +28.5 volts de.







	(8) Tool kit, TK-77/GF.

	b. Test Connections and Conditions.

	(1) Fabricate test cable as shown in figu 23-15. Do not connect test cable to de po source.

	(2) On test cable, set switch S1 to o (open) position.

	(3) Connect test cable to camera pulse pan and de power source as shown in figure 3-15.

	(4) Turn on de power source.
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CHAPTER 5 — GENERAL SUPPORT MAINTENANCE


Section I. GENERAL


—1. Scope of General Support Maintenance

reneral support maintenance procedures include ll maintenance instructions performed by the ower maintenance categories (ch. 3) in addition o the information contained in this chapter. The 4aintenance duties assigned to the general suport maintenance repairman of camera control ystem major components are listed below toether with references to the paragraphs covering pecific maintenance functions. Primarily the uties are as follows:

a. Manual V/H Control Panel (Unit 7). Perorm an operational check (para 5-5a); troublehooting procedures (para 5-5b); voltage and esistance measurements (para 5-5c); disassemly procedures (para 5-25a); and reassembly rocedures (para 5—25b).

(1) DC power circuits. Perform an operaional check (para 5—6a); troubleshooting proceures (para 5-6b); voltage and resistance measrements (para 5-6c); disassembly procedures para 5-28a); and reassembly procedures (para —28b).

(2) Module 7A5. Perform an _ operational heck (para 5-7a); troubleshooting procedures para 5-7b); voltage measurements (para 5-—7c 1)); disassembly procedures (para 5-29a); and eassembly procedures (para 5-29b).

b. Photo Junction Panel (Unit 8). Perform an perational check (para 3—6a); troubleshooting rocedures (para 3-6b); resistance measurements para 3-6c (2)); disassembly procedures (para -18a); and reassembly procedures (para 3-13b).

¢. Photo Control Panel (Unit 3). Perform an erational check (para 5—9a); troubleshooting jrocedures (para 5-9b); voltage and resistance measurements (para 3-7c); disassembly proce-Mires (para 5-34a); and reassembly procedures ara 5-34b).

-d. Photo System Assembly (Unit 1). Perform 1 Operational check (para 5-10a); troubleshoot- & procedures (para 5-10b); voltage and resis tance measurements (para 5-10c); disassembly procedures (para 5-35a); and reassembly procedures (para 5-35b).

(1) Intervalometer module 1A1. Perform operational check (para 5-1la); troubleshooting _ procedures (para 5-11b); voltage and resistance measurements (para 5—1lc); disassembly procedures (para 5-36a); and reassembly procedures (para 5-36b).

(2) Film drive amplifier module 1A2. Perform an operational check (para 5—-12a); troubleshooting procedures (para 5-12b); voltage and resistance measurements (para 5-12c); disassembly procedures (para 5-37a); and reassembly procedures (para 5-87b).

(3) Printed circuit board and component assembly module 1A3. Perform an _ operational check (para 5-13a); troubleshooting procedures (para 5-13b); voltage and resistance measurements (para 5-13c); disassembly procedures (para 5-39a); and reassembly procedures (para 5—39b).

e. Rotary Mount Actuator (Unit 2). Perform an operational check (para 5—14a); troubleshooting procedures (para 5—-14b); voltage and resistance measurements (para 5—14c); disassembly procedures (para 5—40a); and reassembly procedures (para 5-40b).

f. Door Actuator (Unit 4). Perform an operational check (para 5-15a); troubleshooting procedure (para 5-15b); resistance measurements (para 5-15c (2)); disassembly procedures (para 5—43a); and reassembly procedures (para 5—438b).

g. Light Sensor (Unit 5). Perform an operational check (para 5-16a); troubleshooting procedures (para 5-160); disassembly procedures (para 5—45a); and reassembly procedures (para 5—45bD).

h. Camera Pulse Panel (134AV81400-1 or 134AV81400-3) (Unit 6). Perform an operational check (para 3-9a); troubleshooting procedures (para 8-9b); resistance measurements (para 3-


	9c (2)); disassembly procedures (para 3-16a); and reassembly procedures (para 3-16b).

	i. Pod Assembly (Unit 10). Refer to TM 11- 6760-228-35-1 for maintenance instructions on pod assembly (Unit 10).

	j. Camera (Unit 9). Refer to TM 11-6720- 236-35 for maintenance instructions on camera (Unit 9).

	k. Camera Mount A (Unit 11). Perform troubleshooting procedures (para 5-20); disassembly procedures (paras 5-49a and 5—50a); and reassembly procedures (paras 5-49b and 5-50b).

	l. Camera Mount B (Unit 12). Perform troubleshooting procedures (para 5-20); disassembly procedures (paras 5-5la and 5-52a); and reassembly procedures (paras 5-51b and 5-52b).

	m. Flight Line Tracker (Unit 13). Perform troubleshooting procedures (para 5-21); disassembly procedures (para 5-53a); and reassembly procedures (para 5—-53b).

	n. Right Oblique Sight (Unit 14). Perform troubleshooting procedures (para 5-22); disassembly procedures (para 5-54a); and reassembly procedures (para 5—54b).

	o. Left Oblique Sight (Unit 15). Perform troubleshooting procedures (para 5-22); disassembly procedures (para 5—54a); and reassembly procedures (para 5—54b).





5—2. Tools, Test Equipment, and Materials Required


	a. Tools. The tools listed in paragraph 3-2a are required for general support troubleshooting.

	b. Test Equipment. The test equipment in paragraph 3-26 are required for general support troubleshooting. In addition, the following items should be available.

	(1) Test Set, Analyzer, Camera LS-80A.




	(2) Test Set, Control Panel, Focal Plane Shutter LS-78A.

	(3) Voltmeter ME-202A/U (vtvm) (TM 11-6625-537-15).

	(4) Timer, Digital, Electronic LA-887A (digital timer) (TM 11-6720-242-15).

	(5) Oscilloscope AN/USM-281.




	(6) Bridge, Resistance-Capacitance, General Radio Type 1650A; AN/URM-190.



LA-233A is included in Test Set, Photographic Surveillance System Components LS-—47A.


	(7) Light Source, Calibrated LA-233A.

	(8) Digital Voltmeter ME-218/GSM-64.

	(9) AC Voltmeter ME-119/NPM-38 (a voltmeter).

	(10) Digital Voltmeter ME-231/FYQ-5.




	(11) De Multifunction Plug-In Unit, Mod 3444A (Hewlett-Packard Co.).

	(12) Power supply, model LH-118A-F] (Lambert, Incorp.) (2 required).

	(13) Power supply, model HB-250M (Key co, Inc.)

	c. Materials. The following materials shoul be available:

	(1) Araldite 571CX (Ciba Co.).




	(2) Beetle 216-8 (American Cyanamid Co.




	(3) Xylol (Federal Specification TT-X 916).

	(4) Diacetone alcohol (Federal Specificatio O-D-306).

	(5) Araldite 820 (Ciba Co.).




	(6) Butyl alcohol (Federal Specificatio TT-—B-846).

	(7) Liquid staking (General Electric Co.). compound GE1201:

	(8) Molycote lubricating compound (Cl max Molybdenum Corp.).

	(9) Solder SN60WARP2 (Federal Specifics tion QQ-S-571).

	(10) Adhesive (Military Specification MIL C-—4003).

	(11) Adhesive, Eccobond solder 59C (Emel son and Cuming, Inc.).

	(12) Lubricating oil, general purpose (LO (FSN9150-261-8164).

	(18) Grease, molybdenum disulfide for lo and high temperature (FSN9150-753-—4830).

	(14) RTV compound, type 3140 (Dow Com ing).

	(15) Sealing compound, Loctite grade A, re (FSN8030-680-0889).

	(16) Lacquer, acrylic resin type, purple (S N8010-835-1424).

	(17) Grease, aircraft and instrument (FSN 9150-261-8297).

	(18) Antiseize compound (FSN8080-248 3285).

	(19) Cleaning compound (FSN7930-395 9542). |(20) Potting compound PN _ 8C-1380

	(Churchill Chemical Corp.), : (21) Epoxy adhesive (Military Specificatio

	MIL-A-14042). |



Filters (22) through (25) below are included in Test Set, Photographic Surveillance System Components LS—47A.


	(22) Filter, neutral density (25 percent transssibility) (CAI PN 2998—933-1).

	(23) Filter, neutral density (8.0 percent nsmissibility) (CAI PN 2998-933-2).

	(24) Filter, neutral density (1.6 percent nsmissibility) (CAI PN 2998—933-3).

	(25) Filter, neutral density (0.5 percent nsmissibility) (CAI PN 2998-933-4).

	(26) Connector MS3116P-20-16S.

	(27) Terminal board MS27212-1-16.

	(28) Switch MS35058-22.

	(29) Switch MS25002-1.

	(30) Indicator light MS25256-8 (2 rered).

	(81) Lamp MS25287-327 (2 required).

	(82) Switch MS25103-24 (2 required).

	(33) Switch MS35058-22 (9 required).

	(34) Terminal board MS27212-1-20 (2 rered).




	(35) Terminal board MIL—T-55164/14, type 8TB6 (2 required).

	(86) Connector MS3100A-14S-5P.




	(37) Connector MS3126F-14-198S.




	(88) Connector Model K600-8PCSCGD18 (95238).

	(39) Transformer, P/N 1 HMQO7UK, (584- 74).

	(40) Zenor diode IN1600 (4.7 volts).




	(41) Resistor RW24V100 (10 ohms + 10%, 91W, wirewound).

	(42) Resistor RN75B1101F, (1.1K, + 1%, 1W) (5 required). .

	(43) Resistor 1/2W). RCR20G202JM (2K, +5%,

	(44) Resistor RW68V2R7 (2.7K, +5%, 11W




	(45) Wiring, No. 18AWG.









Section Il. GENERAL SUPPORT TROUBLESHOOTING

Dangerous voltages exist in the pod assembly (Unit 10) high voltage circuits after power has been removed. Use a ground rod with a series 5-kilohm, 10-watt resistor, and discharge all high voltage circuits before touching any of the components. The grounding is accomplished between the Xenon flashlamp metal connecting arms and the illuminator module chassis.

Be careful when working on the 115-volt ac, 400-Hz, line connections and the 28 volt de connections. Serious injury or death may result from contact with these terminals. Use insulated test probes when making the required voltage measurements. Insure that major component is disconnected from power source when touching internal parts.


3. General

. Troubleshooting at general support mainteice includes all the techniques outlined by the er category maintenance and any special or 'itional techniques required to isolate a defec- : part. The general support maintenance proures are not complete in themselves but supment the procedures outlined in (TM 11- '0-250-12 and direct support maintenance . 8 and 4). This chapter provides troubleting procedures which must be performed by ygeneral support maintenance repairman.

', Troubleshooting should be performed after 'major components (or parts of them) have '1 removed from service. When troubles oc- '4, certain observations and measurements can 'nade that will help to determine the source of 'bles. Usually, when troubleshooting (localijon) is performed, it is done at the direct sup port maintenance. Paragraph 5-4 describes the systematic procedure to be followed which will enable the general support maintenance personnel to isolate the cause of the trouble and correct the fault.



5-4. Organization of General Troubleshooting Procedures

a. General. Three steps are used in troubleshooting any type of equipment. They are sectionalization, localization, and isolation. Sectionalization means tracing the fault to the major component. Localization means tracing the fault to the defective section or stage within a major component. Isolation means tracing the fault to the defective part. Some faults can often be isolated by detailed electrical, mechanical, and electronic checks.


	b. Sectionalization Checks. Sectionalization of troubles is started with a troubleshooting chart provided in TM 11-6720-250-12.

	c. Localization Checks. After the trouble has been sectionalized to a major component, make a general operational check (subparagraph a of paras 5-5 through 5-7, 5-9 through 5-16, and 5-20 through 5-22). The operational checks serve as a check of the localization technique. In addition, assemblies or subassemblies, or in some instances parts can be localized within the major components by the methods listed in (1) through (3) below.

	(1) Visual inspection. The purpose of visual inspection is to locate faults without testing or measuring circuits or components. All visual signs should be analyzed to help locate the fault to a particular subchassis, stage, or part. Mechanical faults are most often localized through visual inspection.

	(2) Troubleshooting charts. The trouble symptoms listed in the troubleshooting charts (subparagraph b of paras 5-5 through 5-7, 5-9 through 5-16, and 5-20) will aid in localizing trouble in a major component 'to a defective part, subassembly, or assembly.

	(3) Signal substitution. Signal substitution procedures quickly enable localization of a trouble. An oscilloscope or RC bridge may be used in signal substitution procedures.

	d. Isolation Checks. Isolation checks for individual assemblies and subassemblies will be performed at the general support maintenance level. Defective parts can be isolated by the methods listed in (1) and (2) below.



When measuring positive voltage, connect the negative lead of the multimeter to chassis ground. When measuring negative voltages, connect the positive lead of the multimeter to chassis ground.

(1) Voltage and resistance measurements. Observe all cautions given to prevent transistor damage. Make voltage and resistance measurements in this equipment only as specified. When measuring voltages, use tape or sleeving to insulate the entire test prod except for the extreme tip. A momentary short circuit can ruin the transistor. (For example, if the base to collector is shorted out, excessive current would ruin the transistor.) Use resistor and capacitor color codes (fig. 5-2) to find value of components. Use voltage and resistance charts (subparagraph c of paras 3-5 through 3-8, 5-5 through 5-7, and 5-

10 through 5-15) to find normal readings, al compare them with readings obtained.

(2) Intermittent troubles. In all tests, t possibility of intermittent troubles should not overlooked. If present, this type of trouble m often be made evident by tapping or jarring t equipment. Check the wiring and connections the assemblies and subassemblies of the maj component under test.

Figure 5-1. Resistor color code (Not used).

Figure 5-2. Capacitor color code. [Located in back of manual]



5—5. Manual V/H Control Panel (Unit 7) Troubleshooting

General support troubleshooting procedures f the manual V/H control panel are given belo a. Operational Check.

Remove cover from the manual V/H control panel to allow access to the test jacks.

Make sure that 115-volt ac, 400-Hz, and +28-volt de power sources are off before performing steps (1) through ~ (5) below. Dangerous voltages of 115 volts ac, 400 Hz, and +28 volts de are present at terminals when power sources are on.


	(1) Fabricate test cable as shown in figt 5-3. ;

	(2) Connect the connector Pl on test cak (fig. 5-3) to connector 7J1 on manual V/H co trol panel. |

	(3) Set switches on manual V/H cont panel as follows:

	(a) POWER switch 7S1 to OFF positic




	(b) OVERRIDE switch 7S2 to MANU position.

	(c) VELOCITY- KNOTS thumbwheel 050.

	(d) ALTITUDE-FEET thumbwheel : 00050.

	(4) Set switches S1, S2, S3 and S4 on & cable to their OFF positions.

	(5) Connect test cable (fig. 5-3) to u volts ac, 400-Hz and +28-volts de power coum

	(6) Turn ac and de power sources on. & test cable switches Si and S4 on. Allow minutes for warmup.

	(7) Adjust transformer T1 on test ¢a until ac voltmeter indicates 115 +5 volts ac. 7



[image: Figure, page 140]

NOTES:


	2. USE CONVENIENT LENGTHS OF WIRE AS REQUIRED.

	3. REFERENCE DESIGNATORS ARE ARBITRARILY ASSIGNED. EL6720-250-35-TM-63



Figure 5-8. Manual V/H control panel, cable fabrication diagram and test setup.

front panel edge lamps, VELOCITY-KNOTS thumbwheel lamps, and ALTITUDE FEET thumbwheel lamps on manual V/H control panel should light.

(8). Set POWER switch 781 on manual V/H control panel to ON position. The AUTO FAIL indicator on manual V/H control panel should remain off.

In the following steps (9), (20) through (24), Digital Voltmeter ME-231/FYQ-5 with de multifunction plugin unit is used to measure de voltage unless otherwise specified.

(9) Using the digital voltmeter, connect leads between the test jacks on manual V/H control panel as indicated below. Refer to the result/indication column for proper indications.









	
	Digital voltmeter
	Result/indication




	TAITP7

TALTPT

TAIT P6

TAITP4

TAITP3
	TAITPI

TAITP2

TAITP7

TAITP8

TAITP5
	Digital voltmeter

-19 to

-29 vde

-90 to

-130 vde

+130 to' +170 vde

+4 to

+6 vde

-2.64 to -3.96 vde






	(10) Set switch S2 on test cable to on position. The AUTO FAIL indicator on manual V/H 'control panel should flash at a rate from 5 to 15 flashes per 10 seconds.

	(11) Momentarily depress PRESS TO RE-SET switch 788 on manual V/H control panel. The AUTO FAIL indicator on manual V/H control panel stops flashing and remains constantly lit. However, AUTO FAIL indicator brightness is reduced as compared to the on period in (10) above.

	(12) Set switch S2 on test cable to off position. The AUTO FAIL indicator on manual V/H control panel should go out.

	(13) Set switch S4 on test cable to off position. The AUTO FAIL indicator on manual V/H control panel should flash at a rate from 5 to 15 flashes per 10 seconds.

	(14) Momentarily depress PRESS TO RE-SET switch 788 on manual V/H control' panel. The AUTO FAIL indicator on manual V/H control panel stops flashing and remains constantly lit. However, AUTO FAIL indicator brightness is reduced as compared to the on period in (13) above.

	(15) Set switch S2 on test cable to on posi- tion. The AUTO FAIL indicator on manual V/H control panel remains constantly lit.




	(16) Set switch S3 on test cable to on position. The AUTO FAIL indicator on manual V/H panel remains constantly lit at reduced brightness as compared to (15) above.

	(17) Set switches S2 and S3 on test cable te off position and switch $4 on test cable to on position. The AUTO FAIL indicator on manua V/H control panel goes out.

	(18) Depress and hold AUTO FAIL TEST pushbutton switch 7S4 on manual V/H contro panel. The AUTO FAIL indicator on manua V/H control panel should flash at a rate from 5 to 15 flashes per 10 seconds.

	(19) Release AUTO FAIL TEST pushbuttor switch 784 on manual V/H control panel. The AUTO FAIL indicator on manual V/H contro panel goes out.

	(20) Using the digital voltmeter, connec leads between terminals M (+) and P (-) @ TB1 on test cable (fig. 5-3). The digital volt meter should indicate 0.0 volt de.

	(21) Set OVERRIDE switch 7S2 on manua 'V/H control panel to AUTO position. The digi tal voltmeter should indicate from +265 &t + 29.5 volts de. .

	(22) Set OVERRIDE switch 782 on oi V/H control panel to MANUAL position. Dis connect digital voltmeter from terminals M (+) and P (-) of TB1 on test cable. :

	(23) Using the digital voltmeter, connee leads between the test jacks 7TP8 (-) and TAL TP7 (+) on manual V/H control panel. The digi tal voltmeter should indicate from —4 to —6 volt de. ' =

	(24) Using the digital voltmeter, conne¢ leads between the test jacks 7TP9 (+) and TAL TP7 (—) on manual V/H control panel. Th digital voltmeter should indicate from +123 t +133 volts de.



In (25), (27) through (29), and (381) below, Digital Voltmeter ME-218/ GSM-64 is used to measure dc voltages.

(25) Using the digital voltmeter, conneti leads between terminals E (+) and D (-) of TB! on test cable (fig. 5-8). Set VELOCITY-KNOTS and ALTITUDE-FEET thumbwheels on manua V/H control panel to the positions indicated i the following table. Refer to the result/indicatiot column for indication on digital voltmeter that ii expected for each position of VELOCITY KNOTS and ALTITUDE-FEET thumbwheels. —









	nbwheels settings
	LOCITY-KNOTS | ALTITUDE-FEET

|thumbwheels settings
	Result/indication

(manual E ' V/H output)



	
	
	Digital voltmeter (vdc)



	)50
	
	to + 51.306




	)70
	
	+ 1.725 to +

1.795



	.00
	
	+98.588

+102.612



	50
	
	+

+ 1.478

1.539



	[80
	
	+ 1.183

+ired.231



	L80
	
	+ 0.591

+

0.615



	195
	
	+96.123

+ 100.046






	(26) Adjust transformer T1 on test cable til ac voltmeter indicates 121 +5 volts ac.

	(27) Set VELOCITY-KNOTS thumbwheels manual V/H control panel to 050 and AL-TUDE-FEET thumbwheels on manual V/H ntrol panel to 00050. The digital voltmeter duld indicate from + 49.294 to +51.306 volts

	(28) Set VELOCITY-KNOTS thumbwheels manual V/H control panel to 100 and AL-TUDE-FEET thumbwheels on manual V/H itrol panel to 00050. The digital voltmeter yuld indicate from + 98.588 to +102.612 volts




	(29) Set VELOCITY-KNOTS thumbwheels on manual V/H control panel to 499 and AL-TITUDE-FEET thumbwheels on manual V/H control panel to 49990. The digital voltmeter should indicate from + 0.491 to + 0.512 volt de.

	(80 Adjust transformer T1 on test cable until ac voltmeter indicates 108 +5 volts ac.

	(31) Repeat procedures in (27) through (29) above.

	(32) Set POWER switch 7S1 on manual V/H control panel to OFF position.

	(83) Set all switches on test cable to their off positions.

	(84) Disconnect test setup.




	+eteteteeteeeeteet b. Troubleshooting Chart. Steps referenced in the Trouble symptom column refer to numbered subparagraphs in the operational check (a above). Electronic parts and associated circuitry referenced in the troubleshooting chart are shown in the schematic diagram (fig. 3-2) and wiring diagram (fig. 3-3).



If either module 7Al1 or 7A5 is replaced, the adjustment procedures in paragraph 5—55a must be performed.

This equipment is transistorized. Use multimeter RX100 ohms range to measure circuit resistances, thereby preventing possible damage or destruction to transistors due to excessive current.









	Trouble symptom
	Probable cause
	Checks and corrective measures




	VELOCITY-KNOTS thumb

wheel lamps, ALTI

TUDE-FEET thumbwheel

lamps, and front panel

edge lamps do not light

(step 7).
	Defective wiring ~
	Check for continuity between pin

L of connector 7J1 and center

conductor of connector 7J3.

Check for continuity between pin

L of connector 7J1 and lamp

terminals on VELOCITY-KNOTS

and ALTITUDE-FEET thumb

wheels. Repair or replace wiring

if defective.



	Individual lamps in VE-

LOCITY-KNOTS or AL

TITUDE-FEET thumb-

wheels do not light

(step 7).
	a. Defective lamp(s)

Defective wiring —-

b.
	a. Check lamp(s) and replace if

defective.

b. Check for continuity between

appropriate VELOCITY-KNOTS

or ALTITUDE-FEET lamp

terminal and pin L of connector

7J1. Repair or replace wiring

if defective.



	Both front panel edge

lamps do not light

(step 7).
	a. Defective front panel edge lamps|.a.

peetectiva wiring = 0222225 2c 2-2 Se b. Check for continuity between pin
	Check lighting panel assembly and

replace if defective.

L of connector 7J1 and center














	Tam No
	
	Probable cause
	(Checks and corrective measures




	
	
	
	conductor of connector 7J3.

Repair or replace wiring if

defective.



	4
	One of the two front panel

edge lamps do not light

(step 7).
	Defective lamp
	Check lighting panel assembly and

replace if defective.

—a ke =



	5
	AUTO FAIL indicator is

flashing (step 8).
	. Defective module 7A1
	a. Using Digital Voltmeter ME-231/

FYQ-5, connect leads between

test jacks 7TA1TP5 (-) and

TAITP8 (+). The digital

voltmeter should indicate from

—2.64 to —3.96 vde. If voltage

is out of tolerance, replace or

check module (para 5-6).



	
	
	b. Defective resistor 7R5
	b. Check resistor for 240 + 12 ohms

resistance. If necessary, replace

defective resistor.



	
	
	c. Defective AUTO FAIL TEST

switch 7S4.
	c. Check continuity of AUTO FAIL

TEST switch (when depressed)

and replace if defective.



	
	
	d. Defective module 7A5~4. d. Replace or check module (para
	5-7).



	
	
	é. Defective witin? —-2oseecncuac sce.
	Check for continuity between pin

é.

K of connector 7J1 and resistor

7R5. Check for continuity be

tween other side of resistor



	
	
	
	7R5 and pin D of connector

7J2 with AUTO FAIL TEST

switch depressed. Check for

continuity between pin F of

eonnector 7J1 and pin J of

connector 7J2. Repair or replace

wiring if defective.

;



	6
	AUTO FAIL indicator is

constantly lit (step 8).
	. Defective AUTO FAIL indicator

or PRESS TO RESET switch 7S8.
	a. Check switch and indicator termi

nals. Replace switch or indica

tor if defective.

4



	
	
	eo

b. Defective module 7A5|. db.
	7

Replace or check module (para

5-7).



	
	
	e. Detective wiring 2. 2892
	1, C.

Check for continuity between ter

minal A of AUTO FAIL indi

4

cator and pin L of connector

7J2. Check for continuity be

tween terminal E of AUTO

FAIL indicator and pin A of

connector 7J2. Repair or replace

wiring if defective.



	i¢
	None of the voltages are

present at test jacks
	
	a. Check fuse and replace if

defective.



	
	TAITP1, 7TA1TP2,

TAITP6, 7A1TP4, and
	
	b. Check fuseholder and replace if

necessary.

(para



	
	TAITP5 (step 9).
	c. Defective de power circuits.
	c. Check de power circuity

5-6).



	8
	One or more voltages at

test jacks 7A1TP1,

TAITP2, 7TA1TP6,

TAITP4, or TA1TP5 are

not present or are out

of tolerance (step 9).
	Defective de power circuits
	Check de power circuitry (para 5-6).

7 :|



	9
	AUTO FAIL indicator

does not light (step 10).
	a. Defective AUTO FAIL indicator|.a/ Check for low resistance (with
	lamps installed) between ter

minals A and E on AUTO FAIL

—

indicator. If necessary, replace

defective lamp(s).













	Trouble symptom
	Probable cause
	'Checks and corrective measures




	
	~Wetective tilter 7PU2 8
	Check filter for low resistance,

b



	
	
	and replace if defective.



	
	. Defective module 7A5 C.
	Replace or check module (para

5-7).



	
	¢ Detective wiring

3.
	d.

Check for continuity between ter

minal A of AUTO FAIL indi



	
	
	cator and pin L of connector

7J2. Check for continuity be

tween terminal E of AUTO

FAIL indicator and pin A of

connector 7J2. Repair or replace

wiring if defective.



	AUTO FAIL indicator is

constantly lit (step 10).
	. Defective PRESS TO RESET

switch 7S3.
	Check for infinite resistance be

a.

tween terminals B and D. If

necessary, replace defective

switch.



	
	. Defective module 7A5|. b.

2.021500
	Replace or check module (para

5-7).



	
	me Derective. wiring
	Check for continuity between

ECs

terminal A of PRESS TO RE

SET switch and pin L of connec



	
	
	tor 7J2. Check for continuity be

tween terminal E of PRESS TO

RESET switch and pin A of

connector 7J2. Repair and re

place wiring if defective.



	Only one lamp in the

AUTO FAIL indicator is

flashing (step 10).
	Defective lamp in AUTO FAIL

indicator that is not flashing.
	Check indicator lamp(s) and replace

if defective.



	AUTO FAIL indicator

does not flash from 5 to

15 flashes-per-second -

(step 10).
	Defective module 7A5
	Replace or check module (para 5-7).



	AUTO FAIL indicator

does not stop flashing

(step 11).
	a. Defective PRESS TO RESET

switch 7S38.
	a. Check for continuity between

terminals B and D with PRESS

TO RESET switch depressed.

If necessary, replace defective

switch.



	
	b. Defective module 7A5 ~
	b. Replace or check module

(para 5-7).



	
	
	ca Detective wiring'25 as anh c. Check for continuity between ter

minal D of PRESS TO RESET

switch 783 and pin H of con

nector 7J2. Check for continuity

between terminal B of PRESS

TO RESET switch 783 and out

put terminal of 7FL2. Repair or

replace wiring if defective.



	AUTO FAIL indicator

does not light (step 11).
	Defective module 7A5
	Replace or check module (para 5-7).



	AUTO FAIL indicator

brightness does not de

crease (step 11).
	Defective module 7A5
	Replace or check module (para 5-7).



	AUTO FAIL indicator

does not go out (step 12).
	a. Defective module 7A5 ~~_4. a. Replace or check module
	(para 5-7).



	
	67 Detective wiring —2a2-22s
	b. Check for continuity between pin

F of connector 7J1 and pin J

of connector 7J2. Repair or

replace wiring if defective.



	AUTO FAIL indicator does

not light (step 13).
	a. Defective module 7A5 ~—~~ a. Replace or check module
	(para 5-7).














	Item No.
	Trouble symptom
	Probable cause
	(Checks and corrective measures




	
	
	
	7R5. Check for continuity be

tween other side of resistor

7R5 and terminal 2 of AUTO

FAIL TEST switch 784. Check

for continuity between terminal

1 of AUTO FAIL TEST switch

784 and pin D of connector 7J2.

Repair or replace wiring if

defective.



	18
	AUTO FATL indicator is

constantly lit (step 13).
	a. Defective PRESS TO RESET

switch 7S3.
	a. Check for infinite resistance be

tween terminals B and D of

PRESS TO RESET switch. If

necessary, replace defective

switch.



	
	
	b. Defective module 7A54. b. Replace or check module
	(para 5-7).



	
	
	c. Defective wiring1'e.
	Check for continuity between ter

minal A of PRESS TO RESET

switch 783 and pin of connector

7J2. Check for continuity be

tween terminal E of PRESS TO

RESET switch 783 and pin A

of connector 7J2. Repair or

replace wiring if defective.



	19
	AUTO FAIL indicator

does not flash from 5

to 15 flashes per 10:

seconds (step 18).
	2-8

Defective module VAG) 222222)
	Replace or check module (para 5-7).



	20:
	AUTO FAIL indicator

does not stop flashing

(step 14).
	a. Defective PRESS TO RESET

switch 788.
	a. Check for continuity between ter

minals B and D with PRESS

TO RESET switch depressed.

If necessary, replace defective

switch.



	
	
	b. Defective module 7A5 ~41. b. Replace or check module
	(para 5-7).



	
	
	c. Defective wiring
	c. Check for continuity between

terminal D of PRESS TO RE

SET switch 783 and pin H of

connector 7J2. Check for con

tinuity between terminal B of

PRESS TO RESET switch 783

and output terminal 7FL2. Re

pair or replace wiring if defective.



	21
	AUTO FAIL indicator

does not light (step 14).
	Defective module 7A5
	Replace or check module (para 5-7).



	22
	AUTO FAIL indicator

brightness does not de

crease (step 14).
	Defective module 7A5
	Replace or check module (para 5-7).



	23
	AUTO FAIL indicator

does not remain con

stantly lit (step 15).
	Defective module 7A5
	Replace or check module (para 5-7).



	24
	AUTO FAIL indicator

brightness does not de

crease (step 16).
	a. Defective module 7A5 ~ a. Replace or check module

ne

b- Detective wiring]
	(para 5-7).

- = E b. Check for continuity between pin

J of connector 7J1 and pin B

of connector 7J2. Repair or



	25
	AUTO FAIL indicator

does not go out. (step 17).
	Defective module 7A5
	replace wiring if defective.

Replace or check module (para



	26
	AUTO FAIL indicator

does not light (step 18).
	a. Defective AUTO FAIL TEST

switch 7S4.
	, 5-7).

a. Check for infinite resistance of

AUTO FAIL TEST switch

(when depressed) and replace

if defective.














	m No.
	Trouble symptom
	Probable cause
	Checks and corrective measures




	
	
	Defective capacitor 7014

b.
	b.

Check capacitor and replace if



	
	
	Se

ee ee C.

c. Defective module 7A5
	defective.

Replace or check module (para



	
	AUTO FAIL indicator

does not flash from 5 to
	Defective module 7A5
	5-7).

Replace or check module (para 5-7).



	
	15 flashes per 10

seconds (step 18).

AUTO FATL indicator

does not go out (step 19).
	AUTO FAIL TEST switch 784

a.
	Check continuity of AUTO FAIL

a.

TEST switch and replace if

defective.



	
	
	7R5 |. b.

b. Defective resistor
	Check resistor for 240 + 12 ohms

resistance. If necessary, replace

defective resistor.



	
	
	c. Defective module 7A5 c
	. Replace or check module (para

5-7).



	
	Digital voltmeter indica-

tion is greater than 0.0
	a. Defective capacitor

7C'12 a
	. Check capacitor and replace if

defective.



	
	volt de (step 20).
	b. Defective OVERRIDE switch 782|b.

2

eh
	Check operation of OVERRIDE

switch and replace if defective.



	
	
	emvetective wiring
	Check for continuity between pin

C.

M of connector 7J1 and termi

nal 38 on OVERRIDE switch

782. Repair or replace wiring

if defective.



	
	Digital voltmeter does not

indicate from +26.5 to

+ 29.5 volts de (step 21).
	a. Defective resistor 7R3
	. Check resistor for 20 +1 ohm

a

resistance. If necessary, replace

defective resistor.



	
	
	. Defective OVERRIDE switch 7S21b.
	Check for continuity of OVER

RIDE switch (AUTO position)

and replace if defective.



	
	
	. Defective wiring
	. Check for continuity between

output terminal of 7FL2 and

7R3. Check for con

resistor

tinuity between other side of

resistor 7R3 and pin M of con

nector 7J1 with OVERRIDE

switch 782 in AUTO position.

Repair or replace wiring if

defective.



	
	Digital voltmeter does not

indicate from —4 to -6
	Module 7A5 requires adjustment —|a.

a.
	Perform adjustment procedures

in paragraph 5-—55a.



	
	volts de (step 23).
	Defective module 7A5

b.
	. Replace or check module (para

5-7).



	
	
	. Defective wiring

Cc
	. Check for continuity between pin

1 of connector 7P1 and pin P

of connector 7J2. Check for

continuity between pin 18 of

connector 7P1 and pin T of

connector 7J2. Check for con

tinuity between test jack 7TP8

and pin N of connector 7J2.

Repair or replace wiring if



	
	Digital voltmeter does not
	7015 a.

Defective capacitor

a.
	defective.

'Check capacitor and replace if



	
	indicate from +123 to +13:

volts de (step 24).
	Defective resistor

b.

7R2
	defective.

. Check resistor 7R2 for 8,200 +

410 ohms resistance. If necessary,

replace defective resistor.



	
	
	. Defective module 7A5

c
	. Replace or check module (para

5-7).



	
	
	. Defective wiring
	. Check for continuity between pin

16 of connector 7P1 and pin U














	Item No.
	Trouble symptom
	Probable cause
	Checks and corrective measures




	
	
	
	of connector 7J2. Check for

continuity between pin S of

connector 7J2 and test jack

7TP9. Repair or replace wiring

if defective.



	33
	Digital voltmeter indica-

tions are not within toler-

ance for various settings

of VELOCITY-KNOTS

and ALTITUDE-FEET

thumbwheels (step 25).
	a. Module 7A5 requires adjustment —{a. Perform adjustment procedures

. Defective VELOCITY-KNOTS

thumbwheels.
	in paragraph 5—55a.

b. Check voltages and resistance of

VELOCITY-KNOTS thumb

wheels, refer to paragraph 5—5e

as an aid. If necessary, replace

defective thumbwheels.



	
	
	c. Defective ALTITUDE-FEET

thumbwheels.
	c. Check voltages and resistances of

ALTITUDE-FEET thumb

wheels, refer to 5-5c as an aid.

If necessary, replace defective

thumbwheels.



	
	
	d. Defective amplifier 7AR1 or

associated part(s) 7R1, 7R4,

703, 7C10, 7C11, 7C13, or

7CR1.
	d. Check voltages and resistances of

amplifier and associated parts,

refer to paragraph 5-—5c as an

aid. If necessary, replace any

defective part(s).



	
	
	é. Defective wiring~| e. Check continuity of all wiring
	associated with amplifier 7AR1.

Repair or replace wiring if

, defective.



	34
	Digital voltmeter indicates

_|

0 volt de for all settings
	a. Defective diode 7CR1 ~
	a. Check diode and replace if defec

tive.



	
	of VELOCITY-KNOTS

and ALTITUDE-FEET

thumbwheels (step 25).
	b. Defective amplifier 7AR1 ~~-
	b. Check voltages 'and resistances of

amplifier, refer to paragraph

5—5c as an aid. If necessary,

replace defective amplifier.



	
	
	¢c. (Defective: wiring ——~<} ce. Check all wiring associated with
	amplifier 7AR1. Repair or

replace wiring if defective.



	35
	Digital voltmeter indica-

tions are not within toler-

ance for certain settings

of VELOCITY-KNOTS

and ALTITUDE-FEET

thumbwheels (step 25).
	a. Defective VELOCITY-KNOTS

thumbwheels.

6b. Defective ALTITUDE-FEET

thumbwheels.
	a. Check voltages and resistances of

VELOCITY-KNOTS thumb

wheels, refer to paragraph 5—5e

as an aid. If necessary, replace

defective thumbwheels.

b. Check voltages and resistances of

ALTITUDE-FEET thumb

wheels, refer to paragraph 5-5e

as an aid. If necessary, replace



	
	
	
	thumbwheels.

Note. If -110 + 20 volts de is out of

tolerance, Zener diode 7VR1 may be detective ¥

:

instead of module 7A1.



	36
	Digital voltmeter does not

indicate from +49.294 to

+51.306 volts de

(step 27).
	a. Defective module 7A1 ~
	a. Check voltages of test jacks

TAITP1 (-24 + 5 volts dc),

TAI1TP2 (-110 + 20 volts de),

and TA1TP6 (+150 + 20 volts

dc) in reference to 7A1TP7

(signal ground). If any voltage

is out of tolerance, replace or

check defective module (para

6-6).



	
	
	b. Defective module 7A5 ~, b. Replace or check module (para
	5-7).



	387
	Digital voltmeter does not

indicate from +98.588 to

+102.612 volts de

(step 28).
	a. Defective module 7A1 ~| a. Check voltages of test jacks
	TAIT P1 (-—24 + 5 volts de,

TAITP2 (-110 +20 volts de),

and 7TA1TP6 (+150 + 20 volts














	Item No.
	Trouble symptom
	Probable cause
	(Checks and corrective measures




	
	
	b. Defective module 7A5]. b. Replace or check module (para
	dc) in reference to 7A1TP7

(signal ground). If any voltage

is out of tolerance, replace or

check defective module

(para 5-6).

5-7).



	38
	Digital voltmeter does not

indicate from +0.491 to

+0.512 volts de (step

29).
	a. Defective module 7A1|. a. Check voltages of test jacks
	TAITP1 (—24 +5 volts dc),

TAITP2

(-110 +20 volts dc),

and 7A1TP6 (+150 +20 volts

de) in reference to 7A1TP7

(signal ground). If any voltage

is out of tolerance, replace or

check defective module (para

5-6).



	
	
	b. Defective module 7A5|. b. Replace or check module (para
	5-7).



	39
	Digital voltmeter is not

within tolerance for cer

tain settings of VELOC

ITY-KNOTS and AL

TITUDE-FEET thumb

wheels (step 31).
	a. Defective module 7A1| a. Check voltages of test jacks
	TAITP1 (—24 + 5 volts de),

7AITP2 (-110 + 20 volts dc),

and 7A1TP6 (+150 + 20 volts

de) in reference to 7A1TP7

(signal ground). If any voltage

is out of tolerance, replace or

check defective module (para

5-6).



	
	
	b. Defective module 7A5|. b. Replace or check module (para
	5-7).






	c. Voltage and Resistance (V & R) Measurenents.

	: (1) Voltage measurements. To perform voltage measurements on manual V/H control oanel, proceed as follows:

	(a) Connect the connector P1 on test table (fig. 5-3) to connector 7J1 on manual V/H sontrol panel.

	| (6) Turn ac and de power sources (fig. »-3) on.

	(c) Set switches S1, S2, S38 and S4 on test vable to on (closed) position. Adjust transformer (Tl on test cable (fig. 5-3), until ac voltmeter indicates 115 volts ac.




	(d) Set POWER switch 7S1 on manual V/H control panel to ON position. Allow 15 minutes for warmup.

	(e) Momentarily depress PRESS TO RE-SET switch 7S3 on manual V/H control panel. The AUTO FAIL indicator should remain constantly lit.



For additional voltage measurements on the manual V/H control panel, refer to paragraph 3-5c(1).

(f) Using the Digital Voltmeter ME-218/ GSM-64, perform the voltage measurements on pins on connectors, test jacks, or terminals as indicated below.











	
	Voltmeter
	VELOCITY-

KNOTS thumb
	ALTITUDE

FEET thumb
	Voltage (vdc)




	
	
	
	wheels settings
	



	
	
	NA
	NA
	



	
	
	NA
	NA
	



	
	
	NA
	NA
	



	
	
	NA
	NA
	



	
	
	NA
	NA
	



	
	'Note. The following indications are obtained with the PRESS TO RESET switch 7S3 depressed and held.
	
	
	



	2-H
	7J2-C
	NA
	NA
	+26.5

+29.5

to



	"2-J
	7J2-C
	NA
	NA
	+26.5

+29.5

to





For additional resistance measurements on the manual V/H control panel, refer to paragraph 3—5c(2).

(2) Resistance measurements. Note that this equipment is transistorized. The resistance measurements in the following chart are obtained with no power applied to the manual V/H control panel, with no external connections to connector 7J1, and thumbwheels disconnected from external circuitry. Using the RC bridge, perform the resistance measurements across inpvt and output terminals of appropriate VELOCITY-KNOTS and ALTITUDE-FEET thumbwheels as _ indicated below. Do not make any other resistance measurements on manual V/H control panel.









	VELOCITY-KNOTS

thumbwheels

settings
	ALTITUDE-FEET

thumbwheels

settings
	Resistance (ohms)



	
	
	99,750 to

100,250:



	
	
	119,640 to

120,360



	
	
	149,100 to

150,900



	
	
	169,204 to

172,795



	
	
	199,800 to

200,200



	
	
	243,652 to

246,347



	
	
	298,950 to

801,050

~



	
	
	399,200 to

400,800



	
	
	985,316 to 1,012,284








5—6. Manual V/H Control Panel (Unit 7) DC Power Circuits Troubleshooting

General support troubleshooting procedures for the manual V/H control panel de power circuits are given below. The de power circuits include the POWER switch 781; 0.5 AMP fuse 7F1; line filter 7FL1; three power transformers 7T1, 7T2, and 7T3; module 7A1; and associated parts.

a. Operational Check.

Remove cover from the manual V/H control panel to allow access to test jacks.

Make sure that 115-volt ac, 400-Hz, and +28-volt de power sources are off before performing (1) below. Dangerous voltages of 115 volts ac, 400 Hz, and +28 volts de are present at terminals when power sources are on.

(1) Perform (1) through (8) of paragraph 5—5a.


	In (2) through (6) below, Digital Voltmeter ME-231/FYQ5 with dc multifunction plug-in unit is used to measure the de voltages.

	(2) Using the digital voltmeter, connect teads between test jacks 7A1TP7 (+) and 7A1- TP1 (—) on manual V/H control panel. The digival voltmeter should indicate from -19 to -29 Tolts de.




	(3) Using the digital voltmeter, connect leads between test jacks 7A1TP7 (+) and 7A1- TP2 (—) on manual V/H control panel. The digital voltmeter should indicate from —90 to —1380 volts de.

	(4) Using the digital voltmeter, connect leads between test jacks 7A1TP6 (+) and 7A1- TP7 (-) on manual V/H control panel. The digi- ~ tal voltmeter should indicate from +130 to +170 volts de.

	(5) Using the digital voltmeter, connect leads between test jacks 7A1TP4 (+) and 7AI1- TP3 (—) on manual V/H control panel. The digital voltmeter should indicate from +4 to +6 volts de.

	(6) Using the digital voltmeter, connect leads between test jacks 7A1TP38 (+) and 7A1- TP5 (—) on manual V/H control panel. The digital voltmeter should indicate from —2.64 to —3.96 volts de.

	(7) Set POWER switch 7S1 on manual V/H control panel to OFF position.

	(8) Set all switches on test cable to their off position.

	(9) Disconnect test setup.




	b. Troubleshooting Chart. Steps referenced in Trouble symptom column refer to numbered subparagraphs in the operational check (a above). Electronic parts and associated circuitry referenced in the troubleshooting chart are shown in the schematic diagram (fig. 3-2) wiring diagrams (figs. 3-3 and 5-4) and parts location diagram (fig. 5-81).












	tem No.
	Trouble symptom
	Probable cause
	(Checks and corrective measures




	
	Digital Voltmeter does

not indicate from -19 to
	a. Defective Zener diode 7A1VR3
	a. Check Zener diode and replace if

defective.



	
	-29 volts de (step 2).
	b. Defective diode(s) TA1CR9,

and/or 7A1CR10.
	b. Check diode(s) and replace if

defective.



	
	
	c. Defective capacitor
	7A1C11. c. Check capacitor and replace if

defective.



	
	
	d. Defective resistor 7A1R84. d. Check resistor 240 + 12 ohms
	resistance. If necessary, replace

defective resistor.














	Item No.
	Trouble symptom
	Probable cause
	Checks and corrective measures




	
	
	e. Defective capacitor 7C8 Le.
	Check capacitor and replace if



	
	
	f. Defective capacitor(s) 7C5 and/or

7C6.
	defective.

i

Check capacitor(s) and replace if

defective.



	
	
	g. Defective transformer

7T3 ~ Lg.
	Check transformer and replace if

defective.



	
	
	h. Defective printed circuit board

7A1 or wiring.
	Check continuity of printed circuit

h.

board 7A1 and associated

wiring. Repair or replace

wiring if defective.



	2
	Digital voltmeter does not

indicate from —90 to -130
	a. Defective Zener diode 7VR1 ~
	. Check Zener diode and replace if

a

defective.



	
	volts de (step 3).
	b. Defective diode(s) 7A1CR1

through 7A1CR4.
	. Check diode(s) and replace if

b

defective.



	
	
	. Defective resistor 7A1R54- ;
	Check resistor for 1,000 + 50 ohms

resistance. If necessary, replace

defective resistor.



	
	
	. Defective resistor(s) 7A1R1 and/

or 7A1R2.
	. Check both resistors for 100 + 5K

ohm resistance. If necessary,

replace defective resistor(s).



	
	
	. Defective capacitor(s) 7TA1C1

and/or 7A1C2.
	. Check capacitor(s) and replace if

defective.



	
	
	. Defective capacitor(s) 7C1 and/or

7C2.
	Check capacitor(s) and replace if

defective.



	
	
	. Defective transformer 7T1 ~
	. Check transformer and replace if

defective.



	
	
	. Defective printed circuit board

T7A1 or wiring.
	. Check continuity of printed circuit

board 7A1 and associated wiring.

Repair or replace wiring if

defective.



	3
	Digital voltmeter does not

indicate from +1380 to
	. Defective resistor(s) 7A1R3 and/

or 7A1R4,
	. Check both resistor(s) for 100

+ 5K ohms resistance. If nec



	
	+170 volts de (step 4).
	
	essary, replace defective

resistor(s).



	
	
	. Defective capacitor(s) 7A1C3 and/

or 7A1C4.
	. Check capacitor(s) and replace

if defective.



	
	
	. Defective printed circuit board

7A1 or wiring.
	. Check continuity of printed circuit

board 7A1 and associated

wiring. Repair or replace wiring

if defective.



	4
	Digital voltmeter does not

indicate from +4 to +6
	a. Defective Zener diode 7A1VR1].a
	. Check Zener diode and replace if

defective.



	
	volts de (step 5).
	b. Defective diode(s) 7A1CR5

through 7A1CR8.
	b

. Check diode(s) and replace if

defective.



	
	
	c. Defective resistor 7A1R6|_ C.
	Check resistor for 15 + 1 ohms

resistance. If necessary, replace

defective resistor.



	
	
	d. Defective capacitor 7C1|_ d
	. Check capacitor and replace if

defective.



	
	
	e. Defective capacitor(s) 7C8 and/or

7C4,
	. Check capacitor(s) and replace if

e

defective.



	
	
	f. Defective transformer 7T2
	f

. Check transformer and replace if

defective.



	
	
	g. Defective printed circuit board

7A1 or wiring.
	g

. Check continuity of printed circuit

board 7A1 and associated wiring.

Repair or replace wiring if

defective.



	5
	Digital voltmeter does not

indicate from —2.64 to
	a. Defective Zener diode 7A1VR21.a.
	Check zener diode and replace if

defective.



	
	-—3.96 volts de (step 6).
	b. Defective resistor 7A1R7| b
	. Check resistor for 120 + 6 ohms

resistance. If necessary, replace

defective resistor.













	Troubile symptom
	Probable cause
	'Checks and corrective measures




	
	c. Defective capacitor 7C9 c. Check capacitor and replace if

d. Defective circuit board 7A1 or

wiring.
	defective.

d. Check continuity of printed circuit

board 7A1 and associated wiring.

Repair or replace wiring if

defective.






	c. Voltage and Resistance (V & R) Measurements.

	(1) Voltage measurements. To perform voltage measurements on manual V/H control panel de power circuits, proceed as follows:



Make sure all modules are installed in manual V/H control panel.


	(a) Connect the connector Pl on test zable (fig. 5-3) to connector 7J1 on manual V/H control panel.

	(6b) Turn on ac and de power sources (fig. )—3) on.

	(c) Set switches S2 and S3 on test cable to their off positions and switches S1 and S4 on west cable to their on (closed) positions. Adjust wransformer T1 on test cable (fig. 5-3) until ac voltmeter indicates 108 +5 volts ac.

	(d) Set POWER switch 7S1 on manual V/H control panel to ON position. Allow 15 ininutes for warmup.

	(e) Using the Digital Voltmeter ME- 'a1/FYP-5 (de voltage) and ac voltmeter (ac roltages), perform the voltage measurements on yins of connector 7A1J1 as indicated below. Reveat voltage measurements in chart below with 'ransformer T1 on test cable (fig. 5-3) adjusted 0 115 +5 volts ac and 121 +5 volts ac on ac voltmeter, respectively. The voltages listed in the 'ollowing chart are measured at the three input voltages of 108 volts ac, 115 volts ac, and 121 volts ac.






	Voltmeter
	Voltage
	




	+
	
	



	18
	
	—19.0 to —29.0 vde
	



	ez
	
	—2.64 to -8.96 vde
	



	HZ
	
	+4.0 to +6.0 vde
	



	5
	
	
	



	2
	
	
	



	7
	
	
	



	8
	
	
	



	9
	
	
	



	10
	
	
	



	11
	
	
	



	13
	12
	
	








	Voltmeter
	Voltage




	
	
	—90.0 to -130.0 vde



	
	
	+130.0 to +170.0 vde





(2) Resistance measurements. The resistance measurements in the following chart are obtained with no power applied to the manual V/H con- - trol panel, connector 7A1J1 disconnected from connector 7P1, and power transformers 7T1, 7T2 and 7T3 disconnected from external circuitry, Using the RC bridge, perform the resistance measurements on pins of connector 7A1J1 and at terminals of power transformers 7T1, 7T2, and 7T3 as indicated below.




	
	R C bridge
	Resistance



	
	
	(ohms)




	TAIJ1-1
	TA1J1-12
	228 to 252



	TA1J1-1
	7TA1J1-13
	



	TA1J1-13
	7A1J1-1
	



	7A1J1-6
	7TA1J1-8
	



	7A1J1-8
	7A1J1-6
	



	TA1J1-8
	7A1J1-5
	



	7A1J1-5
	7A1J1-8
	



	TA1J1-5
	TA1J1-9
	



	7A1J1-9
	TA1J1-5
	



	TA1J1-9
	7A1J1-6
	



	7A1J1-6
	TA1J1-9
	



	7TA1J1-6
	TA1J1-3
	114 to 126



	TA1J1-2
	7TA1J1-3
	



	7A1J1-3
	7TA1J1-2
	



	7A1J1-4
	7TA1J1-2
	



	7A1J1-2
	7TA1J1-4
	



	7A1J1-5
	7TA1J1-4
	14 to 16



	TA1J1-10
	7A1J1-16
	



	7A1J 1-16
	TA1J1-10
	



	7A1J1-16
	TAIJ1-11
	













	R C bridge
	Resistance

(ohms)
	




	7A1J1-11
	7A1J1-16
	



	TA1J1-11
	TA1J1-14
	



	7A1J1-14
	TA1J1-11
	



	TA1J1-14
	7TA1J1-10
	



	7A1J1-10
	TA1J1-14
	



	7TA1J1-13
	7A1J1-16
	190K to 210K



	7A1J1-10
	7A1J1-13
	190K to 210K







5-7. Manual V/H Control Panel (Unit 7) Module 7A5 Troubleshooting

General support troubleshooting procedures for the manual V/H control panel module 7A5 (includes modules 7A5A2, 7A5A8, and 7A5A4) are given below.

a. Operational Check. The operational check for module 7A5 is divided into four parts. The first part (1) pertains to the test setup. Parts (2) through (4) pertain to the operational check of 7A5A2; 7TA5A3, and 7A5A4, respectively.

Remove cover and module 7A5 from the manual V/H control panel.

(1) Test setup.

Connections shown in figure 5-5 (broken lines) are not to be made until instructed to in (4) below.

Make sure that PS—1 and PS-2 power supplies and +28-volts de power source are off before performing (a) through (d) below. Dangerous voltages of +28 volts de are present at terminals when power source is on.


	(a) Fabricate test cable as shown in figure 5-5.

	(b) Connect the connector J1 on test cable (fig. 5-5) to connector on module 7A5.



[image: Figure, page 153]


	~ NOTES:

	|. CIRCUITS VIEWED FROM SIDE ON WHICH PARTS ARE MOUNTED.

	2. —— PARTS AND PIGTAILS ON FRONT OF BOARD.

	3 -> =" WIRING ON BACK OF BOARD.

	4. === WIRING ON FRONT OF BOARD.

	5. NUMBERS | THROUGH i6 ARE CONNECTED TO CORRESPONDING PINS OF CONNECTOR Jl.

	6. PREFIX ALL REFERENCE DESIGNATORS WITH ARBITRARILY ASSIGNED UNIT NO.7 AND ASSEMBLY NO. Al (7Al),



Figure 5-4. Manual V/H control panel module 7A1, wiring diagram.

[image: Figure, page 154]

} USE CONVENIENT LENGTHS OF WIRE AS REQUIRED.

|| REFERENCE DESIGNATORS ARE ARBITRARILY ASSIGNED.

| INSTRUCTIONS FOR PARTS AND WIRING CONNECTIONS SHOWN IN | BROKEN LINES ARE GIVEN IN TEXT. EL6720-250-35-TM-66

Figure 5-5. Manual V/H control panel module 7A5, cable fabrication diagram and test setup.


	(c) Set switches Sl through S7 on test cable to their off positions.

	(d) Connect test cable (fig. 5-5) to +28 volt de power source and PS—1, PS-2, and PS-3 power supplies.

	(e) Turn +28 vde power source on. Allow 15 minutes for warmup.

	(f) Turn PS-1 power supply on and adjust its front panel controls until the front panel meter indicates -3.3 volts de.

	(g) Turn PS-2 power supply on and adjust its front panel controls until the sno panel meter indicates +4.7 volts de.



Do not turn on PS-3 power supply for this is accomplished in (8) and (4) below.


	(2) Module 7A5A2 operational check.

	(a) Perform all steps in (1) above.






Indicator DS1 on test cable primarily functions as a load. Unless otherwise directed in the following steps, disregard the condition of the indicator.

(b) Set switch S1 on test cable to on position. Allow 15 minutes for warmup.

In the following steps, the multimeter and Digital Voltmeter ME-218/GSM-— 64 are used to make dc voltage measurements and oscilloscope is used to observe waveforms.


	(c) Using the multimeter on the +50 vde range, connect leads between terminals 3 (-) and 5 (+) on module 7A5A2. The multimeter should indicate from +26.5 to +29.5 volts de.

	(d) Using the multimeter on the +50 vde range, connect leads between terminal 8 (-) on module 7A5A2 and contact B2 (+) on relay 7A-5A2K1. The multimeter should indicate from +26.5 to +29.5 volts de.

	(e) Using the multimeter on the +50 vde range, connect leads between terminal 3 (-) on module 7A5A2 and terminal 1 (+) on module 7A5. The multimeter should indicate from +26.5 to +29.5 volts de.

	(f) Using the multimeter on the +50 vde range, connect leads between terminals 3 (-) and 10 (+) on module 7A5A2. The multimeter should indicate from +26.5 to +29.5 volts de.

	(9g) Set switch S1 on test cable to off position and switch S2 on test cable to on position.




	(h) If necessary, readjust PS—1 and PS-2 power supplies to obtain -3.3-volt de and +4.7 volt de outputs, respectively. |

	(i) Using the multimeter on the -10 vde range, connect leads between terminals 6 (—) and 11 (+) on module 7A5A2. The multimeter should indicate —3.3 volts de.

	(7) Using the multimeter on the +10 vde range, connect leads between terminals 3 (—) and 9 (+) on module 7A5A2. The multimeter should indicate +4.7 volts de.

	(k) Using the multimeter on the -10 vde range, connect leads between base of transistor TA5A2Q6 (-) and terminal 3 (+) on module TA5A2. The multimeter should indicate from -—2.8 to -3.8 volts de.

	(l) Using the multimeter on the -10 vde range, connect leads between base of transistor TA5A2Q7 (-) and terminal 3 (+) on module 7A-5A2. The multimeter should indicate from -2.8 to -3.8 volts de.

	(m) Set switches S1 and S4 on test cable to their on positions.

	(n) Using the multimeter on the +50 vde range, connect leads between terminals 3 (—) and 4 (+) on module 7A5A2. The multimeter should indicate from +26.5 to +29.5. volts de.

	(o) Using the multimeter on the +2.5 vde range, connect leads between terminal 3 (—) on module 7A5A2 and base of transistor 7A5A2Q6 (+). The multimeter should Beate from -0.6 to +0.6 volt de.

	(vp) Using the multimeter on the +2.5 vde range, connect leads between terminal 3 (—) on module 7A5A2 and collector of transistor 7A5A-2Q6 (+). The multimeter should indicate from -0.6 to +0.6 volt de.

	(q) Using the multimeter on the +2.5 vde range, connect leads between terminal 3 (—) on module 7A5A2 and base of transistor 7A5A2Q5 (+). The multimeter should indicate from —0.6 to +0.6 volt de.

	(r) Using the multimeter on the +10 vde range, connect leads between terminal 8 (—) on module 7A5A2 and collector of transistor 7A5A-2Q5 (+). The multimeter should indicate from +4,.2 to +5.2 volts de.

	(s) Set switch S4 on test cable to off position.

	(t) Using the multimeter on the +2.5 vde range, connect leads between terminal 3 (-) on module 7A5A2 and base of transistor 7TA5A2Q5 (+). The multimeter should indicate from —0.6 to +0.6 volt de.




	(w) Using the multimeter on the +2.5 vde ange, connect leads between terminal 3 (—) on aodule 7A5A2 and collector of transistor 7A5A-Q5 (+). The multimeter should indicate from 0.6 to +0.6 volt de.

	(v) Set switches S4 and S6 on test cable 9 their on positions.

	(w) Using the multimeter on the +50 vde ange, connect leads between 3 (-—) and 8 (+) n module 7A5A2. The multimeter should indiate from +26.5 to +29.5 volts de.

	(x) Using the digital voltmeter, connect 2ads between terminal 3 (—) on module 7A5A2 nd base of transistor 7A5A2Q7 (+). The digital oltmeter should indicate from -0.06 to +0.06 olt de.

	(y) Using the multimeter on the +2.5 vdc ange, connect leads between terminal 3 (-) on nodule 7A5A2 and collector of transistor 7A5A-Q7 (+). The multimeter should indicate from 0.6 to +0.6 volt de.

	(z) Set switch S6 on test cable to off poition.

	(aa) Using the multimeter on the +10 vde ange, connect leads between terminal 3 (—) on nodule 7A5A2 and terminal 5 (+) on flip-flop 'A5A2Z2. The multimeter should indicate from '4.2 to +5.2 volts de.

	(ab) Using the multimeter on the +10 vde ange, connect leads between terminal 3 (—) on wodule 7A5A2 and terminal 9 (+) on flip-flop 'A5A2Z2. The multimeter should indicate from '4.2 to +5.2 volts de.

	: (ac) Using the multimeter on the +2.5 vde ange, connect leads between terminal 3 (—) on wodule 7A5A2 and terminal 6 (+) on flip-flop 'A45A2Z2. The multimeter should indicate from ).6 to +0.6 volt de.

	(ad) Using the multimeter on the +2.5 Ic range, connect leads between terminal 3 (-) 11 module 7A5A2 and terminal 8 (+) on quad ate 7TA5A2Z1. The multimeter should indicate vom -—0.6 to +0.6 volt de.

	(ae) Using the multimeter on the +2.5 de range, connect leads between terminal 3 (-) '4 module 7A5A2 and anode of diode 7A5A2- 'R1 (+). The multimeter should indicate from '6 to +0.6 volt de.

	(af) Using the multimeter on the +2.5 ie range, connect leads between terminal 3 (-) ~ module 7A5A2 and base of transistor 7A5A-Ql (+). The multimeter should indicate from 1.6 to +0.6 volt de.

	(ag) Set switch S6 on test cable to on poition.




	(ah) Using the multimeter on the +10 vde range, connect leads between terminal 3 (-) on module 7A5A2 and terminal 6 (+) on flipflop 7A5A2Z2. The multimeter should indicate from +4.2 to +5.2 volts de.

	(ai) Using the multimeter on the +2.5 vde range, connect leads between terminal 3 (-) on module 7A5A2 and terminal 9 (+) on flipflop 7A5A2Z2. The multimeter should indicate from —0.6 to +0.6 volt de.

	(aj) Using the oscilloscope, connect leads between terminal 3 (—) on module 7A5A2 and terminal 2 (+) on quad gate 7A5A2Z1. The oscilloscope waveform should be a pulse train from 4.2 to 5.2 volts peak-to-peak at a frequency from 0.5 to 1.5 pulse-per-second.

	(ak) Using the oscilloscope, connect leads between terminal 3 (—) on module 7A5A2 and 'terminal 6 (+) on quad gate 7A5A2Z1. The oscilloscope waveform should be a pulse train from 4.2 to 5.2 volts peak-to-peak at a frequency from 0.5 to 1.5 pulse-per-second.

	(al) Using the oscilloscope, connect leads between terminal 3 (—) on module 7A5A2 and the anode of diode 7A5A2CR1 (+). The oscilloscope waveform should be a pulse train from 1 to 1.4 volt peak-to-peak at a frequency from 0.5 to 1.5 pulse-per-second.

	(am) Using the oscilloscope, connect leads between terminals 3 (—) and 10 (+) on module 7A5A2. The oscilloscope waveform should be a pulse train from 26.5 to 29.5 volts peak-to-peak at a frequency from 0.5 to 1.5 pulse-per-second.

	(an) Momentarily press switch S5 on test cable to on position.

	(ao) Using the multimeter on the +2.5 vde range, connect leads between terminal 3 (-) on module 7A5A2 and terminal 5 (+) on flipflop 7A5A2Z2. The multimeter should indicate from —0.6 to +0.6 volt de.

	(ap) Using the multimeter on the +2.5 vde range, connect leads between terminal 3 (-) on module 7A5A2 and terminal 6 (+) on flipflop 7TA5A2Z2. The multimeter should indicate from —0.6 to +0.6 volt de.

	(aq) Using the multimeter on the +10 vde range, connect leads between terminal 3 (—) on module 7A5A2 and terminal 9 (+) on flipflop 7A5A2Z2. The multimeter should indicate from +4.2 to +5.2 volts de.

	(ar) Using the multimeter on the +10 vde range, connect leads between terminal 3 (—) on module 7A5A2 and terminal 6 (+) on quad gate 7TA5A2Z1. The multimeter should indicate from +4.1 to +5.3 volts de.




	(as) Using the multimeter on the +10 vde range, connect leads between cathode of diode 7A5A2CR8 (—) and contact B2 (+) on relay 7TA5A2K1. The multimeter should indicate from +8.5 to +9.5 volts de.

	(at) Using the multimeter on the +2.5 vde range, connect leads between contacts Bl (-) and B38 (+) on relay 7A5A2K1. The multimeter should indicate from —0.6 to +0.6 volt dc.

	(au) Set switch S3 on test cable to on position.

	(av) Using the multimeter on the +50 vde range, connect leads between terminals 3 (—) and 2 (+) on module 7A5A2. The multimeter should indicate from +26.5 to +29.5 volts de.

	(aw) Using the multimeter on the +10 vde range, connect leads between contacts B1 (-) and B3 (+) on relay 7A5A2K1. The multimeter should indicate from +9 to +10 volts de.

	(ax) Set switches S1, S2, S38 and S6 on test cable to their off positions. Turn PS-1 and PS-2 power supplies to their off position.

	(ay) Disconnect test setup.




	(3) Module 7A5A3 operational check.






The operational check of module 7A5A3 requires the use of PS-3 power supply, switch S87, and resistor R1 on the test cable (fig. 5-5). The PS-38 power supply, switch S7 and connections used for module 7A5A3 operational check are shown in solid lines in figure 5-5.

(a) Perform steps (a) through (c) of (1) above.

Make sure test cable (fig. 5-5) is connected to PS-8 power supply.


	(b) Turn PS-3 power supply on and adjust its front panel controls until the front panel meter indicates —24 volts de.

	(c) Set switch S7 on test cable to on position. Allow 15 minutes for warmup.




	In (d) and (f) through (i) below, Digital Voltmeter ME-231/FYQ-5 with de multifunction plug-in unit is used to measure the de voltages.

	(d) Using the digital voltmeter, connect leads between terminals 18 (—) and 14 (+) on module 7A5A8. The digital voltmeter should indicate —24 volts dc. If necessary, readjust PS-3



power supply front panel controls until digital voltmeter indicates —24 volts de.


	(e) Using the digital voltmeter, connect leads between terminals 12 (—) and 14 (+) on module 7A5A38. .

	(f) Slowly adjust potentiometer TASA38- R2 fully clockwise and then fully counterclockwise while observing digital voltmeter indication. The digital voltmeter should indicate a minimum linear output voltage range from -4.0 to 6.0 volts de.

	(g) Adjust potentiometer 7A5A3R2 until the digital voltmeter indicates —5.03 volts de.

	(h) Adjust front panel controls on PS-3 power supply until the front panel meter indicates -19 volts de. The digital voltmeter shoul indicate —5.08 volts de.

	(i) Adjust front panel controls on PS-3 power supply until the front panel meter indicates —29 volts de. The digital voltmeter should indicate —5.08 volts de. .

	(7) Set switch S7 on test cable to off position and turn rss power supply to off position. |

	(k) Disconnect test setup. [




	(4) Module 7A5A4 operational check.






The operational check of module 7A- : 5A4 requires the use of PS-3 power ~ supply, switch S7, and resistor R2 on the test cable (fig. 5-5). The PS-3 power supply, switch S7, and connections used for module 7A5A4 operational check are shown in broken lines in figure 5-5.

Make sure that PS-3 power supply is off before performing (a) and (b) below. Dangerous voltages of +250 volts de are present at terminals when power : source is on.


	(a) Perform (a) and (b) of (1) above.

	(b) Connect test cable (fig. 5-5) to PS-3 power supply and switch S7 on test cable as shown by broken lines in figure 5-5.

	(c) Turn PS-8 power supply on and adjust its front panel controls until the front panel meter indicates +150 volts de.

	(d) Set switch S7 on test cable to on position. Allow 15 minutes for warmup.



In (e) through (h) below, Digital Voltmeter ME-231/FYQ-5 with dc multi function plug-in unit is used to measure the de voltages.


	(e) Using the digital voltmeter, connect leads between terminals 16 (—) and 17 (+) on module 7A5A4. The digital voltmeter should indicate +150 volts de. If necessary, readjust PS-3 power supply front panel controls until digital voltmeter indicates +150 volts dc.

	(f) Using the digital voltmeter, connect leads between terminals 16 (—) and 15 (+) on module 7A5A4. The digital voltmeter should indicate from +123 to +1383 volts de.

	(g) 'Adjust front panel controls on PS-3 power supply until the front panel meter indicates +1380 volts de. The digital voltmeter should indicate from +123 to +183 volts de.

	(h) Adjust front panel controls on PS-3 power supply until front panel meter indicates +170 volts de. The digital voltmeter should indicate from +123 to +133 volts de.

	(2) Set switch S7 on test cable to off po-






sition and turn PS-3 power supply to off position.


	(7) Disconnect test setup.

	b. Troubleshooting Chart. The troubleshooting chart for module 7A5 is divided into three parts, (1) through (3), corresponding to modules TA5A2 through 7A5A4, respectively.

	(1) Module 7A5A2 Troubleshooting Chart. Steps referenced in the Trouble symptom column refer to numbered subparagraphs in the operational check (a (2) above). Electronic parts and associated circuitry referenced in the troubleshooting chart are shown in the schematic diagram (fig. 3-2) wiring-diagrams (figs. 5-6 and 5-7) and parts location diagram (fig. 5-33).



This equipment is transistorized. Use multimeter RX100 ohms range to measure circuit resistances, thereby preventing possible damage or destruction to transistors due to excessive current.










	
	
	
	'Checks and corrective measures




	1
	Multimeter does not indi-

eate from +26.5 to +29.5

volts de (step (c)).
	Defective module 7A5 wiring
	-Gheck for continuity between pin C

of module 7A5 connector and ter

minal 2 of module 7A5A2.

Check for continuity between pin

E of module 7A5 connector and

terminal 5 of module 7A5A2. Re

pair or replace wiring if defective.



	2
	Multimeter does not indi-

cate from +26.5 to +29.5

volts de (step (d)).
	Defective relay TA5A2K2
	-Check relay and replace if defective.



	3
	Multimeter does not indi-

cate from +26.5 to +29.5

volts de (step (e)).
	Defective relay 7A5A2K1 ~
	-Check relay and replace if defective.



	4

15
	Multimeter does not indi

cate from +26.5 to +29.5

volts de (step (f)).

Multimeter does not indi
	a. Defective transistor(s) 7TA5A2Q1

and/or 7A5A2Q2.

b. Defective module 7A5 wiring

Defective module 7A5 wiring
	a. Check transistor(s) and replace

if defective.

b. Check for continuity between pin

A of module 7A5 connector and

terminal 1 of module 7A5A2.

Check for continuity between

pin L of module 7A5 connector

and terminal 10 of module

7A5A2. Repair or replace wiring

if defective.

.Check for continuity between pin F



	
	cate -3.3 vde (step (7)).
	
	of module 7A5 connector and

terminal 6 of module 7A5A2.

Check for continuity between pin

M of module 7A5 connector and

terminal 11 of module 7A5A2.



	16
	Multimeter does not indi

cate +4.7 vde (step (j)).
	Defective module 7A5 wiring
	-Check for continuity between pin K

of module 7A5 connector and

terminal 9 of module 7A5A2.

Repair or replace wiring if defective.



	(7
	Multimeter does not indi

cate from —2.8 to -3.8

volts de (step (k)).
	a. Defective resistor 7A5A2R11 a. Check resistor for 3,900 + 195

7A5A2Q6

b. Defective transistor
	ohms resistance. If necessary,

replace defective resistor.

b. Check transistor and replace if



	
	
	
	defective.














	Item No.
	Trouble symptom
	Probable cause
	'Checks and corrective measures




	8
	'Multimeter does not indi

cate from —2.8-to —3.8
	a. Defective resistor 7A5A2R13|.a. Check resistor for 3,900 + 195
	|

ohms resistance. If necessary,

replace defective resistor.



	
	volts de (step (l)).
	b. Defective transistor 7A5A2Q7 ~
	_b. Check transistor and replace if

defective.



	
	(Multimeter does not indi

eate from +26.5 to +29.5

volts de (step (n)).
	Defective module 7A5 wiring
	-Check for continuity between pin D

|

of module 7A5 connector and

terminal 4 of module 7A5A2.

Repair or replace wiring if defective.



	10
	Multimeter does not indi

cate from —0.6 to +0.6
	. Defective resistor TA5A2R121_a
	Check resistor for 12K + 600 ohms

resistance. If necessary, replace



	
	volt de (step (0)).
	. Defective resistor 7A5A2R101_).
	defective resistor.

Check resistor for 1,500 + 75 ohms

resistance. If necessary, replace

defective resistor.



	
	
	. Defective transistor TA5A2Q64_c.
	Check transistor and replace if

defective.



	11
	Multimeter does not indi

cate from —0.6 to +0.6

volt de (step (p)).
	. Defective resistor 7A5A2R10|_a.
	Check resistor for 1,500 + 75 ohms

resistance. If necessary, replace

defective resistor.



	
	
	. Defective transistor 7A5A2Q61_b.
	Check transistor and replace if

defective.



	12
	Multimeter does not indi

cate from —0.6 to +0.6
	. Defective diode TA5SA2CR7| - a.
	Check diode and replace if

defective.



	
	volt de (step (q)).
	. Defective transistor 7A5A2Q5|_b.
	Check transistor and replace if

defective.



	13
	Multimeter does not indi

eate from +4.2 to +5.2

volts de (step (7r)).
	. Defective resistor 7A5A2R9|_ ie
	Check resistor for 2K + 100 ohms

resistance. If necessary, replace

defective resistor.



	
	
	. Defective transistor 7A5A2Q51_}.
	Check transistor and replace if

defective.



	
	
	. Defective transistor 7A5A2Q7 ~1_c.
	'Check transistor and replace if

defective.



	
	
	. Defective quad gate 7A5A2Z1|_d.
	Remove quad gate 7A5A2Z1

from module 7A5A2. Check for

+4,7 + 0.5 volts de at collector

of transistor TA5A2Q5. If +4.7

+ 0.5 volts de is not obtained,

replace defective quad gate

TA5A2Z1.



	
	
	. Defective flip-flop 7A5A2Z2|_ é.
	Remove flip-flop 7A5A2Z2 from

module 7A5A2. Check for +4.7

+ 0.5 volts de at collector of

transistor 7A5A2Q5. If +4.7

+ 0.5 volts de is not obtained,

replace defective flip-flop

7TA5A2Z2.



	14
	Multimeter does not indi

cate from —0.6 to +0.6
	. Defective diode TA5A2CR7 |
	. Check diode and replace if

a.

defective.



	
	volt de (step (t)).
	. Defective transistor 7A5A2Q5|_b
	Check transistor and replace if

defective.



	15
	Multimeter does not indi-

cate from —0.6 to +:0.6

volt de (step (u)).
	Defective transistor 7A5A2Q5

+
	-Check transistor and replace if

defective.



	16
	Multimeter does not indi

cate from + 26.5 to 29.5

volt de (step (w)).
	Defective module 7A5 wiringCheck for continuity between pin J
	of module 745 connector and ter

minal 8 of module 7A5A2. Repair

or replace wiring if defective.



	ae
	Digital voltmeter does not

indicate from —0.6 to

+0.6 volt de (step (x)).
	a. Defective resistor 7A5A2R14|_a.
	Check resistor for 12K + 600 ohms

resistance. If necessary, re

place defective resistor.



	
	
	b. Defective transistor 7A5A2Q7|_b. Check transistor and replace if
	defective,














	Item No.
	Trouble symptom
	Probable cause
	'Checks and corrective measures




	18
	Multimeter does not indi

cate from —0.6 to +0.6

volt de (step (y)).
	Defective transistor 7A5A2Q7Check transistor and replace if
	defective.



	19
	Multimeter does not indi

eate from +4.2 to +5.2

volts de (step (aa)).
	a. Defective resistor 7A5A2R8
	a. Check resistor for 1K + 50 ohms

resistance. If necessary, replace



	
	
	'

b. Defective relay TASA2K2 |. b. Check for infinite resistance be
	defective resistor.

tween contacts B2 and B3 of

relay 7A5A2K2. If infinite

resistance indication is not ob

tained, replace defective relay.



	
	
	c. Defective flip-flop 7A5A2Z2|_ c. Remove flip-flop 7A5A2Z2 from
	module 7A5A2. Check for +4.7

+ 0.5 volts de at contact B2 of

relay 7A5A2K2, If +4.7 + 0.5

volts de indication is obtained,

replace defective flip-flop

7TA5A2Z2.



	| 20:
	Multimeter does not indi

eate from +4.2 to +5.2

volts de (step (ab)).
	Defective quad gate 7A5A2Z1 or

flip-flop 7A5A2Z2.
	Remove quad gate 7A5A2Z1 from

module 7A5A2. Check for +4.7 +

0.5 volts de at terminal 9 of flip

flop 7A5A2Z2, If +4.7 + 0.5

volts de indication is obtained, re

place defective quad gate 7A5A2Z1.

If +4.7 + 0.5 volts de indication is

not obtained replace defective flip

flop 7A5A2Z2,



	) 21
	Multimeter does not indi

eate from -0.6 to +0.6

volt de (step (ac)).
	Defective quad gate 7A5A2Z1 or

flip-flop 7A5A2Z2.
	Remove quad gate 7A5A2Z1 from

module 7A5A2. Check for +0 +

0.6 volt de at terminal 6 of flip-flop

7A5A2Z2. If 0 + 0.6 volt de indi

cation is obtained, replace defective

quad gate 7A5A2Z1. If 0 + 0.6

volt de is not obtained, replace

defective flip-flop 7A5A2Z2,



	
	Multimeter does not indi

cate from —0.6 to +0.6

volt de (step (ad)).
	Defective quad gate 7A5A2Z1
	-Remove quad gate 7A5A2Z1 from

module 7A5A2. Check for 0 + 0.6

volt de at cathode of diode

7TA5A2CRI1. If 0 + 0.6 volt de is

obtained, replace defective quad

gate 7TA5A2Z1.



	28
	Multimeter does not indi

cate from —0.6 to +0.6

volt de (step (ae)).
	Defective diode 7A5A2CR1 ~
	Check diode and replace if defective.



	
	Multimeter does not indi

cate from —0.6 to +0.6

volt de.
	a. Defective diode 7A5A2CR2 ~4 a. Check diode and replace if

b. Defective transistor(s) 7A5A2Q1
	defective.

b. Check transistor(s) and replace



	
	
	and/or 7A5A2Q2.
	if defective.



	
	'Multimeter does not indi

cate from +4.2 to +5.2

volt de (step (ah)).
	Defective quad gate 7A5A2Z1

or flip-flop TA5A2Z2.
	Remove quad gate 7A5A2Z1 from

module 7A5A2. Check for +4.7 +

0.5 volts de at terminal 6 of flip

flop 7A5A2Z2. If +4.7 + 0.5 volts

de indication is obtained, replace

defective quad gate 7A5A2Z1.

If +4.7 + 0.5 volts de indication is

not obtained, replace defective

flip-flop 7A5A2Z2.



	(26
	Multimeter does not indi

cate from —0.6 to +0.6

volt de (step (az)).
	Defective quad gate 7A5A2Z1 or

flip-flop 7A5A2Z2.
	Remove quad gate 7A5A2Z1 from

module 7A5A2. Check for 0 + 0.6

volt de at terminal 9 of flip-flop

7A5A2Z2, If 0 + 0.6 volt de in














	Item No.
	Trouble symptom
	Probable cause
	(Checks and corrective measures




	
	
	
	dication is obtained, replace defec

tive quad gate 7A5A2Z1. If 0 +

0.6 volt de indication is not ob

tained, replace defective flip-flop

TA5A2Z2.



	27
	Oscilloscope does not dis

play pulse train from

4.2 to 5.2 volts peak

to-peak at a frequency

from 0.5 to 1.5 pulse

per-second (step(aj)).
	a. Defective resistor(s) TA5A2R2,

TA5A2R8, 7TA5A2R4 and/or

TA5A2R5.
	a. Check resistor 7A5A2R2 for

2,700 + 135 ohms resistance,

resistor 7A5A2R8 for 18K +

650 ohms resistance, resistor

7A5A2R4 for 18K + 650 ohms

resistance and resistor TA5A2R65

for 5,100 + 255 ohms resistance.

If necessary, replace defective

resistor(s).



	
	
	b. Defective capacitor(s) TA5A2ZC1

and/or 7A5A2C2.
	b. Check capacitor(s) and replace if

defective.



	
	
	c. Defective transistor(s) TA5A2Q3

and/or 7A5A2Q4.
	c. Check transistor(s) and replace if

defective.



	
	
	d. Defective quad gate 7A5A2Z1
	d. Remove quad gate 7A5A2Z1 from

module 7A5A2. Check for desirec

pulse train at collector of tran

sistor 7A5A2Q4. If desired

pulse train is obtained, replace

defective quad gate TA5A2Z1.



	28
	Oscilloscope does not dis

play pulse train from

4.2 to 5.2 volts peak-to

peak at a frequency from

0.5 to 1.5 pulse-per

second (step (ak).
	Defective quad gate TA5A2Z1 ~
	uSame as item 27d.



	'29
	Oscilloscope does not dis

play pulse train of from

1 to 1.4 volt peak-to

peak at a frequency of

from 0.5 to 1.5 pulse

per-second (step (al)).
	a. Defective diode TAS5A2CR1 —~

buiDetoctive diode TAB AICR2 1

c.

c. Defective resistor 7A5A2R1

d. Defective transistor(s) TA5A2Q1

and/or 7TA5A2Q2.
	a . Check diode and replace if

defective.

-b. Check diode and replace if

defective.

c. Check resistor for 1K + 50 ohms

resistance. If necessary, re

place defective resistor.

d. Check transistor(s) and replace if

defective.



	380
	Oscilloscope does not dis

play pulse train from

26.5 to 29.5 volts peak

to-peak at a frequency

from 0.5 to 1.5 pulse

per-second (step (am)).
	Defective transistor(s) TA5A2Q1

and/or 7A5A2Q2.
	Check transistor(s) and replace if

defective.



	31
	Multimeter does not indi

cate from —0.6 to +0.6
	. Defective TAS5A2ZCR6

Q
	a. Check diode and replace if

defective.



	
	volt de (step (ao)).
	b. Defective diode 7A5A2CR4
	-b. Check diode and replace if

defective.



	
	
	c. Defective relay TA5A2K2
	c. Check for proper operation of A

and B set of contacts and for

proper coil resistance on relay.

If necessary, replace defective

relay.



	
	
	d. Defective flip-flop 7A5A2Z2
	d. Remove flip-flop 7A5A2Z2 from

module 7A5A2. Check for 0 volt

de on contact B2 of relay

7TAD5A2. If 0 volt de indication

is obtained, replace defective

flip-flop 7A5A2Z2.














	Item No.
	
	Probable cause
	'Checks and corrective measures




	
	
	e. Defective module 7A5 wiring
	e. Check for continuity between pin

H of module 7A5 connector

and terminal 7 of module

7A5A2. Repair or replace

wiring.



	32
	(Multimeter does not indi-

cate from -0.6 to +0.6

volt de (step (ap)).
	Defective flip-flop 7A5A2Z2
	Same as item 381d.



	38
	Multimeter does not indi-

cate from +4.2 to +5.2

volts de (step (aqg)).
	Defective flip-flop TA5A2Z2
	Same as item 31d.



	84
	Multimeter does not indi-

cate from +4.1 to +5.3

volts de (step (ar)).
	
	Defective quad gate 7A5A2Z1Check quad gate and replace if

defective.

:



	Be)
	Multimeter does not indi-

cate from +8.5 to +9.5

volts de (step (as)).
	a. Defective diode 7A5A2CR3]|_ a. Check diode and replace if
	defective.

b. Defective resistor 7A5A2R6|_ b. Check resistor for 220 + 11 ohms

resistance. If necessary, replace

defective resistor.



	36
	(Multimeter does not indi-

cate from —0.6 to +0.6

volt de (step (at)).

5
	Defective relay 7A5A2K1
	-Disconnect one side of 7A5A2R7.

Check for infinite resistance be

tween contacts B1 and B2 of relay.

If infinite resistance is not ob

tained, replace defective relay.



	37
	Multimeter does not indi-

cate from + 26.5 to +29.5

volts de (step (av)).
	Defective module 7A5 wiring
	-Check for continuity between pin B

of module 7A5 connector and ter

minal 2 of module 7A5A2. Repair

or replace wiring if defective.



	| 38
	Multimeter does not indi-

cate from +9.0 to +10.0

volts de (step (aw)).
	
	a. Defective resistor 7A5A2R7 a. Check resistor for 240 + 12 ohms

resistance. If necessary, replace

defective resistor.



	
	
	b. Defective diode TA5A2CR5 —J_ b. Check diode and replace if
	defective.

—



	
	
	
	c. Defective relay 7A5A2K1L. c. Check for proper operation of B

set of contacts and for proper

coil resistance of relay. If

necessary, replace defective

relay.





(2) Module 7A5A3 troubleshooting chart. CAUTION Steps referenced in the Trouble symptom column refer to numbered subparagraphs in the operational check (a (3) above). Electronic parts and associated circuitry referenced in the troubleshooting chart are shown in the schematic dia- j gram (fig. 3-2), wiring diagrams (figs. 5-6 and transistors in TA5A38AR1 due to exces-5-8) and parts location diagram (fig. 5-34). sive current.

This equipment is transistorized. Use multimeter RX100 ohms range to measure circuit resistances, thereby preventing possible damage or destruction of










	y
	Trouble symptom
	Probable cause
	\Checks and corrective measures




	
	Digital voltmeter does not

indicate —24.0 volts dc

(step d).
	Defective module 7A5 wiring ~
	-Check for continuity between pin P

of module 7A5 connector and

terminal 13 of module 7A5A3.

Check for continuity between pin

K of module 7A5 connector and

terminal 14 of module 7A5A3.

Repair or replace wiring if

defective.



	
	Digital voltmeter does not

indicate the minimum
	a. Defective zener diode 7A5A8VR1 ~a. Check zener diode and replace if
	defective.














	item No
	[|

Trouble ymbion
	
	(Checks and corrective measures




	
	from —4.0 to —6.0 volts

de (step f).
	linear output voltage range | b. Defective resistor 7A5A3R1
	b. Check resistor for 4220 + 42 ohms

resistance. If necessary, replace

defective resistor.



	
	
	c. Defective potentiometer 7A5A3R24-c. Check potentiometer for 1000 + 10
	ohms resistance. If necessary,

replace defective potentiometer.



	
	
	d. Defective resistor 7TA5A3R3 ~ d. Check resistor for 17,800 + 178
	ohms resistance. If necessary,

replace defective resistor.



	3
	Digital voltmeter does not

indicate —5.03 volts de

(step h).
	Defective amplifier 7A5A3AR1 ~Remove amplifier 7A5A3AR1 from
	module 7A5A38. Check for —5.03

volts de at terminal 12 of module

7A5A38. If -5.08 volts de is ob

tained, replace defective amplifier

TA5A3ARI1.



	4
	Digital voltmeter does not

indicate —5.03 volts de

(step 2).
	Defective amplifier 7A5A3AR1 4.Remove amplifier 7A5A3AR1 from
	module 7A5A8. Check for —5.03

volts de at terminal 12 of module

7A5A3. If —5.03 volts de is ob

tained, replace defective amplifier

7TA5SA3ARI1.





(3) Module 7A5A4 troubleshooting chart. Steps referenced in the Trouble symptom column refer to numbered subparagraphs in the operational check (a (4) above). Electronic parts and associated circuitry referenced in the troubleshooting chart are shown in the schematic diagram (fig. 3-2), wiring diagrams (figs. 5-6 and 5-9) and parts location diagram (fig. 5-35).

This equipment is transistorized. Use multimeter RX100 ohms range to measure circuit resistance thereby, preventing possible damage or destruction of transistors due to excessive current.










	a
	
	Prohabe exe
	Checks and corrective measures




	
	Digital voltmeter does not

indicate +150 volts de

(step e).
	Defective module 7A5 wiring
	-Check for continuity between pin U

of module 7A5 connector and ter

minal 17 of module 7A5A4.

Check for continuity between pin

T of module 7A5 connector and

terminal 16 of module 7A5A4.

Repair or replace wiring if

defective.



	
	Digital voltmeter does not

indicate from +123 to
	a. Defective Zener diode 7A5A4VR1La. Check Zener diode and replace if
	defective.



	
	+133 volts de (step f).
	b. Defective Zener diode 7A5A4VR21b. Check Zener diode and replace if
	defective.



	
	
	c. Defective transistor 7A5A4Q1 ~
	ce. Check transistor and replace if

defective.



	
	
	d. Defective regulator 7A5A4AR1 d. Check regulator and replace if
	defective.



	
	
	e. Defective resistor 7A5A4R6

+
	e. Check resistor for 10 + 1 ohms

resistance. If necessary, replace

defective resistor.



	
	
	f. Defective resistor 7A5A4R5 ~
	f. Check resistor for 200 + 10 ohms

resistance. If necessary, replace

defective resistor.



	
	Digital voltmeter does not

indicate from +123 to

+133 volts de (step g).
	Defective regulator 7A5A4AR1 Check regulator and replace if
	defective.



	
	Digital voltmeter does not

indicate from +123 to

+133 volts de (step h).
	Defective regulator 7A5A4AR1 Check regulator and replace if
	defective.






	c. Voltage and Resistance (V & R) Measureents.

	(1) Voltage measurements. Voltage measements for module 7A5 are divided into three rts, (a) through (c), corresponding to modes TA5A2 through 7A5A4, respectively.

	(a) Module 7A5A2 voltage measureents. To perform voltage measurements on anual V/H control panel module 7A5A2, proed as follows:



Remove cover and module 7A5 from manual V/H control panel.

Make sure that PS—1 and PS-2 supplies and +28-volt de power source are off before performing steps 1 through 3 below. Dangerous voltages of +28 volt de are present at terminals when power source is on.

1. Connect the connector J1 on test ole (fig. 5-5) to connector on module 7A5.

Switch S7 on test cable is not used.


	2. Set switches S1 through S6 on test cable to their off positions.

	8. Connect test cable (fig. 5-5) to +28 vde power source and PS-1 and PS-2 power supplies.

	4. Turn +28 vde power source on.




	§. Turn PS-1 power supply on and adjust its front panel controls until the front panel meter indicates —3.3 volts de.

	6. Turn PS-2 power supply on and adjust its front panel controls until the front panel meter indicates +4.7 volts de. Allow 15 minutes for warmup.



All voltage measurements for module TA5A2 are listed for the first set test cable switch positions. For the rest of the test cable switch positions, only voltage measurements that change as the result different test cable switch positions are given.

7. Using the multimeter (vde ranges) or oscilloscope (pulsating de voltages), perform the voltage measurements on terminals of module 7A5A2 and its components as indicated below.















	
	Multimeter
	Range
	
	
	Switch setting on test

cable (fig. 5-5)
	
	
	Voltage

(vde)



	+
	-
	
	
	
	
	
	| si | s2 | ss | s_|s5_|so_|
	




	7A5A2-1
	'1A5A2-10
	2.5 vde
	on}
	on|
	off]
	on | off | off
	
	0.0



	5A2Q1-E
	TA5A2-3
	2.5 vde
	
	
	
	
	
	0.0



	5)A2Q1-B
	TA5A2-8
	2.5 vde
	
	
	
	
	
	0.0:



	'5A2Q1-C
	TA5A2-3
	vde

50
	
	
	
	
	
	+26.5 to +29.5



	}5A2Q2-E
	TA5A2-3
	2.5 vde
	
	
	
	
	
	0.0



	|5A2Q2-B
	TA5A2-8
	2.5 vde
	
	
	
	
	
	0.0



	)/5A2Q2-C
	TA5A2-3
	50

vde
	
	
	
	
	
	+26.5 to +29.5



	}}A2Q3-E
	TAS5A2-8
	2.5 vdc
	
	
	
	
	
	0.0



	|5A2Q3-B
	TASA2-3
	
	
	
	
	
	
	+4.7 +0.5*

Pulsating



	}5A2Q3-—C
	TA5A2-8
	
	
	
	
	
	
	Pulsating +4.7 +0.5*



	A2Q4-E
	TASA2—3)
	2.5 vde
	
	
	
	
	
	0.0



	}}A2Q4-B
	TA5A2-3
	
	
	
	
	
	
	Pulsating +4.7 +0.5*



	)A2Q4-C
	7TA5A2-3
	
	
	
	
	
	
	Pulsating +4.7 +0.5*



	| A2Q5-E
	TA5A2-8
	2.5 vde
	
	
	
	
	
	



	)\A2Q5-B
	TA5A2-3
	2.5 vde
	
	
	
	
	
	



	NA2Q5-C
	TA5A2-3
	vde

10
	
	
	
	
	
	



	}}A2Q6-E
	TA5A2-3
	2.5 vde
	
	
	
	
	
	



	/A2Q6-B
	TA5A2—3
	2.5 vde
	
	
	
	
	
	



	/A2Q6-C
	TA5A2-§
	2.5 vde
	
	
	
	
	
	



	\A2Q7-E
	TA5A2-3
	2.5 vde
	
	
	
	
	
	



	A2Q7-B
	TA5A2-3
	vde

10
	
	
	
	
	
	



	5A2Q7-C
	TA5A2-3.
	vde

10
	
	
	
	
	
	+5.2

+4.2 to



	4A2K1-B1
	TA5A2-3
	vde

50
	
	
	
	
	
	+26.5 to +29.5



	#A2K1-B2
	TA5A2-3
	50

~=vde
	
	
	
	
	
	+26.5 to +29.5



	4A2K1-B3
	TA5A2-3
	vde

50
	
	
	
	
	
	+26.5 to +29.5



	HA2K1-X1
	TA5SA2K1-X2
	2.5 vde
	
	
	
	
	
	0.0



	HAQK2-Al
	TA5A2-3
	2.5 vde
	
	
	
	
	
	0.0



	HA2K2-A2
	TA5A2-3
	50 © vde
	
	
	
	
	
	+26.5 to +29.5



	SA2K2-A3
	TA5A2~—3
	vde

50
	
	
	
	
	
	+26.5 to +29.5




















	
	
	Range
	
	
	Switch setting on test

cable (fig. 5-5)
	
	
	
	



	ape
	
	
	
	
	
	
	
	
	




	TA5A2K2-B1
	TA5A2-3
	
	
	
	
	
	
	
	+4.7



	TA5A2K2-B2
	TA5A2-8
	
	
	
	
	
	
	
	



	TA5A2K2-X2
	TASA2K2-X1
	
	
	
	
	
	
	
	+0.6



	TA5A2Z
	TA5A2-3
	
	
	
	
	
	
	
	Pulsating +4.7 +0.5°*



	TA5A2Z1-2
	TA5A2-38
	
	
	
	
	
	
	
	



	TA5A2Z1-3
	TA5A2-3
	
	
	
	
	
	
	
	0.0 to



	TA5A2Z1-4
	TA5A2-8
	
	
	
	
	
	
	
	0.0 to

0.0 to



	TA5A2Z1-6
	TA5A2-3
	
	
	
	
	
	
	
	



	TA5A2Z1-7
	TA5A2—3
	
	
	
	
	
	
	
	0.0

0.0 to



	TA5A2Z1-8
	TA5A2-3
	
	
	
	
	
	
	
	+4.2 to



	TA5A2Z1-9
	TA5A2-3
	
	
	
	
	
	
	
	0.0 to



	8A5A2Z1-11
	TA5A2-3
	
	
	
	
	
	
	
	+4.2 to



	TA5A2Z1-12
	TA5A2-3
	
	
	
	
	
	
	
	+4.2 to



	TA5A2Z1-14
	TAS5A2-3
	
	
	
	
	
	
	
	+4,2 to



	TAS A2Z2-2
	TA5A2-3
	
	
	
	
	
	
	
	+4.2 to



	TA5A2Z2-8
	TA5A2-3
	
	
	
	
	
	
	
	+4.2 to



	TA5A2Z2-4
	TA5A2-3
	
	
	
	
	
	
	
	+4.2 to



	TA5A2Z2-5
	TA5A2-3
	
	
	
	
	
	
	
	0.0 to



	TA5A2Z2-6
	TA5A2-3
	
	
	
	
	
	
	
	0.0



	TASA2Z2-7
	TA5A2-3
	
	
	
	
	
	
	
	+5.2

+4.2 to



	TA5A2Z2-9
	TA5A2-8
	
	
	
	
	
	
	
	0.0



	TA5A2Z2-11
	TA5A2-8
	
	
	
	
	
	
	
	+52

+4.2 to

,



	TA5A2Z2-14
	TA5A 2-3
	
	on|
	
	off|
	
	
	
	on | off | on | Pulsating +28 +1.5°



	TA5A2-1
	TA5A2-10
	
	
	on|
	
	
	
	
	Pulsating +0.3 +0.3°



	TA5A2Q1-E
	TAS5A2-3
	
	
	
	
	
	
	
	Pulsating +4.7 +0.5*



	TA5A2Q1-B
	TA5A2-3

TA5A2-3
	
	
	
	
	
	
	
	Pulsating +28 +1.5*



	7TA5A2Q1-C
	TA5A2-3 *
	
	
	
	
	
	
	
	Pulsating +0.3 +0.3*



	TA5A2Q2-B
	TA5A2-3
	
	
	
	
	
	
	
	Pulsating +28 +1.5*



	TA5A2Q2-C
	TASA2-3
	vde

2.5
	
	
	
	
	
	
	+0.6

0.0' to



	TA5A2Q5-C
	TA5A2-3
	vde

50
	
	
	
	
	
	
	+29.5

+26.5 to



	7A5A2Q7-B

TA5A2Q7-C
	TA5A2-3
	vde

2.5
	
	
	
	
	
	
	+0.6

0.0 to



	TA5A2K1-B1
	TA5A2-3
	
	
	
	
	
	
	
	Pulsating +28 +1.5*



	TA5A2K1-B2
	TASA2-3
	
	
	
	
	
	
	
	Pulsating +28 +1.5*



	TA5A2K1-B3
	TA5A2-3
	
	
	
	
	
	
	
	Pulsating +28 +1.5*



	TASA2Z1-1
	TAS5A2-3
	vde

10:
	
	
	
	
	
	
	+5.2

+4.2 to

—



	TASA27Z1-3
	TA5A2-3
	
	
	
	
	
	
	
	Pulsating +4.7 +0.5*



	TADA2Z 1-4
	TA5A2-3
	
	
	
	
	
	
	
	Pulsating +4.7 +0.5*



	TA5A27Z1-6
	TA5A2-3
	
	
	
	
	
	
	
	Pulsating +4.7, +0.5*



	TA5A2Z1-8
	TA5A2-3
	
	
	
	
	
	
	
	Pulsating +4.7 +0.5*



	TA5A2Z1-9
	TA5A2-3
	vde

2.5
	
	
	
	
	
	
	+0.6

0.0 to



	TASA2Z1-11
	TA5A2-3
	
	
	
	
	
	
	
	Pulsating +4.7 +0.5*



	TASA2Z1-12
	TA5A2-3
	vde

2.5
	
	
	
	
	
	
	+0.6

0.0 to



	TADA2Z2-2
	TA5A2-3
	vde

2.5
	
	
	
	
	
	
	+0.6

0.0 to



	TABA2Z2-6
	TA5A2-3
	vde

10
	
	
	
	
	
	
	+5.2

+4.2 to



	TADA2Z2-9
	TA5A2-3
	vde

2.5
	
	
	
	
	
	
	+0.6

0.0: to



	TASA2Q5-B.
	TA5A2-3
	vde

2.5
	on|
	on|
	off|
	off|
	off|
	off
	+0.6

0.0 to



	7A5A2Q6-B
	TA5A2-3
	vde

10
	
	
	
	
	
	
	-2.7 to

—3.9



	TA5A2Q6-C
	TA5A2-3
	vde

2.5
	
	
	
	
	
	
	+1.2

+0.6 to



	TA5A2Q7-B
	TA5A2-3
	vde

10:
	
	
	
	
	
	
	3.9

-2.7 to



	TASA2-1
	TA5A2-10
	50

vde
	on|
	on]
	off]
	off]
	on®
	off
	+17.0 to

+21.0



	TASA2Q1-E
	TA5A2-3
	vde

2.5
	
	
	
	
	
	
	+0.6

0.0' to



	TA5A2Q1-B
	TA5A2-3
	vde

2.5
	
	
	
	
	
	
	+0.6 to

+1.2



	7A5A2Q1-C
	TA5A2-3
	vde

2.5
	
	
	
	
	
	
	+1.2

0.6 to



	7TA5A2Q2-B
	TASA2-3
	vde

2.5
	
	
	
	
	
	
	+0.6

0.0 to



	TABA2Q2-C
	7TA5A2-3
	vde

2.5
	
	
	
	
	
	
	+1.2

+0.6 to



	TASA2K1-B1
	TA5A2-3
	50

vde
	
	
	
	
	
	
	+17.0 to +21.0



	TA5A2K1-B2
	TA5A2-8
	vde

50
	
	
	
	
	
	
	+21.0

+17.0 to



	TA5A2K1-B3
	TA5A 2-3
	50

vde
	
	
	
	
	
	
	+17.0 to

+21.0



	TABA2K2-Al
	TASA2-8

TASA2-8
	vde

50
	
	
	
	
	
	
	+26.5 to

+29.5



	TASA2K2-A3
	TA5A2-3
	vde

50
	
	
	
	
	
	
	+17.0 to

+21.0



	TABA2K2-B2
	
	vde

2.5
	
	
	
	
	
	
	0.0



















	oh
	Multimeter
	
	
	
	cable (fig. 5-5
	Switch setting on test

)
	
	Voltage

(vde)



	
	ara

fos
	
	[=]
	
	
	
	[ss [a]
	




	5A2K2—-X1

5A 2Z1-1

15A2Z1-8

15A2Z1—4

(5A 2Z1-6

\5A2Z1-8

\5A2Z1-11

\5A2Z1-12

\5A2Z2-5

\5A 272-6
	TAS A2K2-X2

7A5A 2-8

TA5A2-3

TA5A2-8

TA5A2-8

TA5A2-3

TA5A2-8

TA5A2-3

7TA5A2-3

TA5A2-8
	50 + vde

2.5 vde

2.5 vde

2.5 vde

10 + vde

10

=vde

2.5 vde

vde

10

2.5 vde

2.5 vde
	
	
	
	
	
	+26.5 to +29.5

+0.6

0.0 to

+0.6

0.0 to

+0.6

0.0 to

+42 to

+65.2

+42 to

+5.2

0.0 to

0.6

+4.2 to

+5.2

0.0

+0.6



	\5A2Z2-9

TA5A2-1

,5A2K1-B3

A5A2K1-X1
	TA5A2-3

TA5A2-10

TA5A2-3

TA5A2-X2
	vde

10

vde

50

vde

50

=vde

50°
	ion}
	on]
	on | off]
	
	
	0.0 to

+42 to

+5.2

off | off | +7.0 to +12.0

+7.0 to +12.0:

+26.5 to +29.5





8 Pulsating de voltages may be measured using an oscilloscope.

b» When test cable switch S65 is listed in the on position, set all other test cable switches to correct position, Then, momentarily set switch Sd a test cable to on and then set switch S5 to off before measuring listed voltages.

(b) Module ents. 7A5A3 voltage measure-

The voltage measurements of module 7TA5A3 requires the use of PS-3 power supply, switch S7, and resistor Ri on the test cable (fig. 5-5). The PS-3 power supply, switch S7 and connections used for module 7A5A8 are shown in solid lines in figure 5-5.

'0 perform voltage measurement on manual V/H mtrol panel module 7A5A8, proceed as fol- \ws:

Remove cover and module 7A5 from manual V/H control panel.

Make sure that PS-3 power supply is off before performing steps 1 through 3 below. Dangerous voltages of +250 volt de are present at terminals when power source is on.


	1. Connect the connector J1 on test 'ble (fig. 5-5) to connector on module 7A5.

	2. Set switches S1 through S7 on test 'ble to their off positions.

	8. Connect test cable (fig. 5-5) to PS-3 (wer supply.

	4. Turn PS-3 power supply on and ad- 'st its front panel controls until the front panel later indicates —24 volts de.

	5. Set switch S7 on test cable to on po- "ion. Allow 15 minutes for warmup.

	6. Using the multimeter, perform the (ltage measurements on terminals of module 45A8 and its components as indicated below.
















	
	Multimeter
	
	
	Voltage

(vde)




	TA5A3-14
	TA5A3-12
	
	
	-4,0 to
	—6.0 vde
	
	



	TA5A3-14
	TASA8ARI-1
	
	
	
	
	
	



	TA5A3-14
	TA5A38AR1-2
	
	
	
	
	
	



	TA5A8-14
	TA5A8AR1-3
	
	
	
	
	
	



	
	TA5A3-14 | TA5A38AR1-4|50
	
	vde
	
	|-19.0 to -29.0 vde
	
	



	
	TASA3-14 | TASA8ARI1-5
	
	
	
	
	
	



	
	TA5A3-14 | 7A5A3ARI1-6
	|10
	vde
	—4.0 to
	-6.0 vde
	
	



	
	TA5A3-14 | TASASARI-7 | 2.5 vde
	
	
	
	0.0 vde
	
	



	
	TA5A3-14 | TAS5A8AR1-8
	
	
	
	
	
	





(c) Module ments. VA5A4 voltage measure-

The voltage measurements of module TASA4 requires the use of PS-3 power supply switch S7 and resistor R2. The PS-3 power supply, switch S7 and connections used for module 7A5A4 are shown in broken lines in figure 5-5.

To perform voltage measurements on manual V/H control panel module 7A5A4, proceed as follows:

Remove cover and module 7A5 from manual V/H control panel.

Make sure that PS-3 power supply is off before performing steps 1 through 3 below. Dangerous voltages of +250 volt de are present at terminals when power source is on.

i. Connect the connector J1 on test cable (fig. 5-5) 'to connector on module 7A5.


	2. Set switches S1 through S7 on test cable to their off positions.

	8. Connect test cable (fig. 5-5) to PS-3 power supply and switch S7 as shown by broken lines.

	4. Turn PS-3 power supply on and adjust its front panel control until the front panel meter indicates +150 volts de.

	5. Set switch S7 on test cable to on position. Allow 15 minutes for warmup.

	6. Using the multimeter, perform the voltage measurements on terminals of module 7A5A4 and its components as indicated below.






	Multimeter
	
	
	
	




	TABA4-15
	
	
	
	



	TASA4ARI-1
	
	
	
	



	TABA4SARI-2
	
	
	
	



	TASA4ARI-3
	
	
	
	



	TASA4ARI-4
	
	
	
	



	TASA4ARI-5
	
	
	250: vde +123.0|to
	+133.0 vde



	TABA4ARI-6
	
	
	
	



	TABA4SARI-7
	
	
	
	



	TASA4ARI-8
	
	
	
	



	TASA4SARI-9
	
	
	
	



	7TA5A4Q1-E
	
	
	
	



	TA5A4Q1-B
	
	
	
	



	TA5A4Q1-B
	[7A5A4-16
	|250 vde
	+130.0|to
	+170.0 vde





(2) Resistance measurements. Not applicable.



5—8. Photo Junction Panel (Unit 8) Troubleshooting

The troubleshooting procedures to be performed by general support maintenance are identical with the troubleshooting procedures performed by direct support maintenance (para 8-6).



5-9. Photo Control Panel (Unit 3) Troubleshooting

General support troubleshooting procedures for the photo control panel are given below.


	a. Operational Check.

	(1) Connect the photo control panel and LS-78A as shown in test setup (fig. 5-10).



Refer to figure 5-11 for location of controls and indicators on LS—78A.

(2) Turn on ac and de power sources. Set MASTER switch to CONTROL PANEL position and all other switches on LS—78A to their OFF, neutral, or counterclockwise positions.


	(3) Set switches on eee control panel ; follows:

	(a) SYS PWR switch 384 to OFF positio




	(b) V/H switch 3S1 to AUTO positio




	(c) MOUNT switch 3S2 to 90° positio




	(d) MODE switch 383 to AUTO pos tion.

	(e) FRAMES REMAINING counter © 100.

	(4) Set POWER switch (PANEL POWE section) on LS-78A to ON position. The D POWER and AC POWER indicators (PANE POWER section) on LS-78A should light, ar edge panel lamps on photo control panel shou light. Allow 15 minutes for warmup.

	(5) Momentarily depress OPERATE inc cator 83DS1 on photo control panel. The OPE! ATE indicator 3DS1 should light while 4d pressed.

	(6) Momentarily depress READY indciat 3DS2 on photo control panel. The READY i dicator 8DS2 should light while depressed.

	(7) Set SYS PWR switch 3S4 on photo co trol panel to READY position. The AUTO a1 90° indicators (CONTROL 'PANEL section) LS-78A should light. The READY indicat 3DS2 on photo control panel should light.

	(8) Set SYS PWR switch 3S4 on photo co trol panel to OPERATE position. The OPERAT indicator (CONTROL PANEL section) on Li 78A should light. The READY indicator 3D) on photo control panel remains lit and OPERA' indicator 8DS1 on photo control panel remat off.

	(9) Set MOUNT switch 3S2 on photo co trol panel to L15° position. The 90° indicat (CONTROL PANEL section) on LS-78A shou go out. The 15°L indicator (CONTROL PANE section) on LS—78A should light.




	(10) Set MOUNT switch 3S2 on photo co trol panel to L80° position. The 15°L indicat (CONTROL PANEL section) on LS-78A shou go out. The 30°L indicator (CONTROL PANE section) on LS—78A should light.




	(11) Set MOUNT switch 3S2 on photo co trol panel to R30° position. The 30°L indicat (CONTROL PANEL section) on LS-78A shou go out. The 30°R indicator (CONTROL PANE section) on LS—78A should light. r




	(12) Set MOUNT switch 3S2 on photo co trol panel to R15° position. The 30°R indicat (CONTROL PANEL section) on LS-78A shov go out. The 15°R indicator (CONTROL PANI section) on LS—-78A should light.






[image: Figure, page 168]


	NOTES:

	|. THE SMALL NUMBER ON EACH WIRE (ADJACENT TO THE COMMON OR BASE LINE) CORRESPONDS TO THE STATION TO WHICH THE WIRE RUNS.

	2.LEAD NUMBERS ARE ARBITRARILY ASSIGNED.

	3 ALL WIRES ARE 24 AWG WITH POLYTETRAFLUOROETHYLENE

	4. PRINTED WIRING ON REAR OF AS BOARD.



Figure 5-6. Manual V/H control panel module 7A5, wiring diagram.

(13) Set MOUNT switch 3S2 on photo conpanel to 90° position. The 15°R indicator YNTROL PANEL section) on LS—78A should jout. The 90° indicator (CONTROL PANEL 'ion) on LS~78A should light.

(14) Set MODE switch 383 on photo control 'el to PULSE position. The AUTO indicator YINTROL PANEL section) on LS-78A should (out. The PULSE indicator (CONTROL NEL section) on LS-78A should light. The USE IMC indicator (CONTROL PANEL seci!) on LS-78A should remain off.

(15) Set MODE switch 3S3 on photo control el to PULSE IMC position. The PULSE indi ecator (CONTROL PANEL section) on LS-78A should remain on. The PULSE IMC indicator (CONTROL PANEL section) on LS—78A should light.

(16) Set MODE switch 383 on photo control panel to NIGHT position. The PULSE and PULSE IMC indicators (CONTROL PANEL section) on LS-78A should go out. The NIGHT indicator (CONTROL PANEL section) on LS-78A should light.

(17) Set MODE switch 383 on photo control panel to AUTO position. The NIGHT indicator (CONTROL PANEL section) on LS-78A should

[image: Figure, page 169]

NOTES:


	|. CIRCUIT VIEWED FROM SIDE ON WHICH PARTS ARE MOUNTED.

	PARTS AND PIGTAILS ON FRONT OF BOARD.

	3. ----— WIRING ON BACK OF BOARD.

	4. WIRING ON FRONT OF BOARD.

	5. LOCATING DOT ON ASSEMBLIES ZI & Z2 IDENTIFY PIN 1.

	6 . PREFIX ALL REFERENCE DESIGNATORS WITH ARBITRARILY ASSIGNED UNIT NO.7 AND ASSEMBLY NO, A5A2 (7A5A2).



Figure 5-7. Manual V/H control panel module 1A5A2, wiring diagram.

go out. The AUTO indicator (CONTROL PANEL section) on LS-78A should light.


	(18) Depress and hold OPERATE switch (CONTROL PANEL section) on LS—78A. The OPERATE indicator 3DS1 on photo control panel should light. The FRAMES REMAINING counter 8M1 on photo control panel should indicate 099.

	(19) Release OPERATE switch (CONTROL PANEL section) on LS-78A. The OPERATE indicator 3DS1 on photo control panel should go out. "

	(20) Using multimeter on the +50 vde range, connect leads between VOLTMETER + and VOLTMETER -—- terminals (INSTRUMENTA-TION section) on LS-78A.

	(21) Set TEST switch (CONTROL PANEL section) on LS-78A to E V/H position. The multimeter should indicate 0 volt de.




	(22) Set V/H switch 3S1 on photo cont! panel to MANUAL position. The multimet should indicate from +26.5 to +29.5 volts de.

	(23) Set V/H switch 381 on photo cont: panel to AUTO position. The multimeter shot indicate 0 volt de.

	(24) Set TEST switch (CONTROL PANI section) on LS-78A to OFF. Disconnect multi eter from LS-78A.

	(25) Set SYS PWR switch 384 on photo ec trol panel to OFF position. The READY in cator 3DS2 on photo control panel should go o The OPERATE, 90°, and AUTO indicate (CONTROL PANEL section) on LS-78A shot go out.

	(26) Set POWER switch (PANEL POWI section) on LS-78A to OFF position. The I POWER and AC POWER indicators (PANI POWER section) on LS-78A should go out.
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wiring diagram.

) one ac and de power sources off. Electronic parts and associated circuitry refer- ( ie peers test setup. enced in the troubleshooting chart are shown in . Troubleshooting Chart. Steps referenced in the schematic diagram (fig. 3-7) and wiring dia- Trouble symptom column refer to numbered gram (fig. 3-8). paragraphs in the operation check (a above).
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	NOTES: NOTES: |, CIRCUIT VIEWED FROM SIDE ON WHICH PARTS |. CIRCUITS VIEWED FROM SIDE ON WHICH PARTS ARE MOUNTED. a Baca Mere nil econtice Oh eae 2. —— PARTS AND PIGTAILS ON FRONT OF BOARD. BOARD. 3. ---- WIRING ON BACK OF BOARD.

	




	




	




	3. ---- WIRING ON BACK OF BOARD. 4. ——— WIRING ON FRONT OF BOARD. 4. <== WIRING ON FRONT OF BOARD. 5. PREFIX ALL REFERENCE DESIGNATORS WITH 5. PREFIX ALL REFERENCE DESIGNATORS WITH ARBITRARILY ASSIGNED UNIT NO.7 AND ASSY ARBITRARILY ASSIGNED UNIT NO.7 AND NO.A5A3 (7A5A3). ASSEMBLY NO. ASA3 (7A5A3). EL6720-250-35-TM-71



Figure 5-9. Manual V/H control panel module 7A5A4, igure 5-8. Manual V/H control panel module 7A5A8, wiring diagram










	iam No
	
	Prokatie eae
	Cesk and reve meee




	
	
	ad. Defective wiring — d. Check for continuity between out
	put of choke 3L1 and input of

filter 3FL1. Check for continuity

between output of filter 3FL1

and terminal 1 on lampholder

8XDS1. Check for continuity

between pin R of connector 3J1

and terminal 3 on lampholder

8XDS1. Repair or replace

wiring if defective.



	
	OPERATE indicator 3DS1

does not go out (step 5).
	Defective OPERATE lampholder

3XDS1.
	Check lampholder and replace if

'

defective.



	
	READY indicator 3DS2

does not light (step 6).
	a. Defective READY lamp 3DS2 a. Check lamp and replace if
	defective.



	
	
	b. Defective READY lamp holder

'|

38XDS2.

Cy Derective Witing

ae
	b. Check lampholder and replace if

defective.

c. Check for continuity between

output of choke 3L1 and termi

nal 1 on lampholder 3XDS2.

Check for continuity between

pin R of connector 3J1 and

terminal 3 on lampholder

8XDS2. Repair or replace

wiring if defective.



	|
	READY indicator 3DS2

does not go out (step 6).
	Defective lamp holder 8XDS2
	Check lampholder and replace if

defective.



	
	AUTO and 90° indicators

on LS-78A do not light

(step 7).
	a. Defective SYS PWR switch 384a. Check switch and replace if

b. Defective wiring~-
	defective.

.ae,

b. Check for continuity between out-



	
	
	
	put of choke 3L1.and contact

5 on SYS PWR switch 3S4.

Check for continuity between

contact 6 on SYS PWR switch

884 and pin V of connector

3J1. Repair or replace wiring if

defective.



	
	AUTO indicator on LS-78A

does not light (step 7).
	Defective MODE switch 383
	Check switch and replace if defective.



	
	90° indicator on LS—78A

does not light (step 7).
	Defective MOUNT

switch 382
	-Check switch and replace if defective.



	10
	READY indicator 3DS2

does not light (step 7).
	a. Defective READY lamp 3DS2
	a. Momentarily depress READY in

dicator. If READY indicator

does not light while depressed,

replace defective lamp.



	
	
	et

b. Defective READY lampholder

8XDS2.

¢, Defective wiring

ou oeo
	b. Check lampholder and replace if

defective.

c. Check for continuity between pin



	
	
	
	G of connector 8J1 and terminal

2 on lamp holder 3XDS2. Re

pair or replace wiring if

defective.



	ad
	OPERATE indicator on

LS-78A does not light
	a. Defective SYS PWR switch 3S4la. Check switch and replace if

oe
	defective.



	
	(step 8).
	22-4 ees

bo; Defective; witinge.
	b. Check for continuity between

contacts 2 and 5 on switch 384.

Check for continuity between

pin V of connector 3J1 and con

tact 3 on switch 3S4. Repair or

replace wiring if defective.



	12
	READY indicator 3DS2

does not remain lit

(step 8).
	Defective SYS PWR switch 384
	Check switch and replace if defective.














	m No.
	Trouble symptom
	Probable cause
	Checks and corrective measures ~




	
	90° indicator on LS—78A

does not go out (step 9).
	Defective MOUNT
	switch 882Check switch and replace if defective.



	
	15°L indicator on LS-78A

does not light (step 9).
	a. Defective MOUNT
	switch 382 a. Check switch and replace if



	
	
	b. Defective wiring
	defective.

b. Check for continuity between pin

S of connector 3J1 and contact

R on switch 8S2. Check for con

tinuity between contact 1 on

MOUNT switch 8S2 and pin a

of connector 3J1. Repair or

replace wiring if defective.



	
	15°L indicator on LS-78A

does not go out (step 10).
	Defective MOUNT switch 882Check switch and replace if defective.
	



	
	30°L indicator on LS-78A

does not light (step 10).
	a. Defective MOUNT
	switch 3S2 a. Check switch and replace if

defective.



	
	
	b. Defective wiring
	b. Check for continuity between pin b

of connector 3J1 and contact 2

on MOUNT

switch 382. Repair

or replace wiring if defective.



	
	30°L indicator on LS-78A

does not go out (step 11).
	Defective MOUNT
	switch 8S2 |. Check switch and replace if defective.



	
	30°R indicator on LS-78A

does not light (step 11).
	a. Defective MOUNT switch 3S2
	a. Check switch and replace if

defective.



	
	
	b. Defective wiring ~
	b. Check for continuity between pin

C of connector 3J1 and contact 4

on MOUNT switch 382. Repair

or replace wiring if defective.



	
	30°R indicator on LS—-78A

does not go out (step 12).
	Defective MOUNT switch 3S2Check switch and replace if defective.
	



	
	15°R indicator on LS-78A

does not light (step 12).
	a. Defective MOUNT switch 382 a. Check switch and replace if
	defective.



	
	15°R indicator on LS—78A

does not go out and 90°

indicator on LS-78A
	b. Defective wiring

Defective MOUNT

switch 8S2
	b. Check for continuity between pin d

of connector 3J1 and contact 5

on MOUNT switch 382. Repair

or replace wiring if defective.

.Check switch and replace if defective.



	
	does not light (step 18).

AUTO indicator on LS-78A

does not go out (step 14).
	Defective MODE switch 3S3
	Check switch and replace if defective.



	
	PULSE indicator on LS-78A

does not light (step 14).
	a. Defective MODE switch 3834. a. Check switch and replace if
	defective.



	
	
	b. Defective wiring
	b. Check for continuity between out

put choke 3L1 and contact R on

MODE switch 383. Check for

continuity between contact 2 on

MODE switch 383 and pin P of

connector 3J1. Repair or replace

wiring if defective.



	
	PULSE IMC indicator on

LS-78A does not re
	a. Defective diode 8CR2 a. Check diode and replace if
	defective.



	
	main off (step 14).
	b. Defective MODE switch 383 ~4. b. Check switch and replace if
	defective.



	
	PULSE indicator on LS-78A

does not light (step 15).
	Defective diode 8CR2
	Check diode and replace if defective.



	
	PULSE IMC indicator on

LS-78A does not light
	a. Defective MODE switch 383
	a. Check switch and replace if

defective.



	
	(step 15).
	b. Defective wiring ~
	b. Check for continuity between con

tact 3 on MODE switch 3S3 and

pin B of connector 3J1. Repair

or replace wiring if defective.














	Item No.
	Trouble symptom
	Probable cause
	\Checks and corrective measures




	27
	PULSE and PULSE IMC

indicators on LS-78A

do not go out (step 16).
	Defective MODE switch 3S2
	Check switch and replace if defective.



	28
	NIGHT indicator on LS

78A does not light
	a. Defective MODE switch 3S3 ~4. a. Check switch and replace if
	defective.



	
	(step 16).
	b. Defective wiring
	b. Check for continuity between con

tact 4 on MODE switch 383 and

pin N of connector 3J1. Repair

or replace wiring if defective.



	29
	NIGHT indicator on LS-—

78A does not go out and

AUTO indicator on LS

78A does not light

(step 17).
	Defective MODE switch 3S3
	Check switch and replace if defective.



	30
	OPERATE indicator 3DS1

does not light (step 18).
	a. Defective OPERATE lamp 3DS1 ~1
	Momentarily depress OPERATE

4.

indicator. If OPERATE indicator

does not light while depressed,

replace defective lamp.



	
	
	b. Defective OPERATE lampholder

==.

38XDS1.
	. Check lampholder and replace if

defective.



	
	
	c. Defective diode 8CR1l.
	Check diode and replace if

defective.



	
	
	d. Defective FRAMES REMAINING

counter 3M1.
	. Check counter and replace if

defective.



	
	
	e. Defective wiring
	. Check for continuity between pin

K of connector 3J1 and terminal

2 on OPERATE lampholder

3XDS81. Repair or replace if

defective.



	34]
	FRAMES REMAINING

counter 3M1 does not in
	a. Defective FRAMES REMAINING

een

counter 3M1.
	Check counter and replace if

a.

defective.



	
	dicate 099 (step 18).
	et See

b. Defective wiring
	. Check for continuity between pin

d of connector 3J1 and positive

terminal on FRAME REMAIN

ING counter 3M1. Check for

continuity between output ter

minal of filter 83FL1 and nega

tive terminal on FRAMES RE

MAINING counter 3M1. Repair

or replace wiring if defective.



	32
	OPERATE indicator 3DS1

does not go out (step 19).
	Defective OPERATE lampholder

8XDS1.
	Check lampholder and replace if

defective.



	383
	Multimeter does not indi

cate 0 volt de (step 21).
	Defective V/H switch 8S1
	Check switch and replace if defective.



	84
	Multimeter does not indi

cate from +26.5 to +29.5
	a. Defective V/H switch 3S1
	a. Check switch and replace if

defective.



	
	volts de (step 22).
	b. Defective wiring], b. Check for continuity between pin
	M of connector 3J1 and arm of

V/H switch 381. Check for

continuity between pin H of

connector 3J1 and contact

(MANUAL) on V/H switch ©

381. Repair or replace wiring if

defective.



	85
	Multimeter does not indi

cate 0 volt de (step 28).
	Defective V/H switch 881
	Check switch and replace if defective. |



	36
	READY indicator 83DS2 and

OPERATE, 90° and

AUTO indicators on

LS-78A do not go out

(step 25).
	Defective SYS PWR switch 3S4
	Check switch and replace if defective.
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Figure 5-10. Photo control panel, test setup.

igure 5-11. LS-78A controls, indicators, and connectors. [Located in back of manual]

. Voltage and Resistance (V & R) Measments. The V & R measurements to be permed by general support maintenance are iden-1 with the V & R measurements performed by ect support maintenance (para 3-7c).



(0. Photo System Assembly (Unit 1) Troubleshooting

'eral support troubleshooting procedures for 'photo system assembly are given below.

- Operational Check.

(1) Connect the photo system assembly, test 'pment and LS-80A as shown in test setup .. 5-12). Use Digital Voltmeter ME-218/ 1-64 in test setup.

Refer to figure 5-13 for location of controls and indicators on LS-80A.


	(2) Set switches and control on LS-80A as "ws:

	| (a) MASTER switch (MASTER section) -ONTROL PWR SUPPLY position.

	(6) CONFIGURATION § switch (CONto 44MM




	(c) E V/H 0-50 VOLTS control (CON-TROL-POWER SUPPLY section) to 25.

	(qd) TEST switch (CONTROL-POWER SUPPLY section) to SYSTEM RDY GRD OFF position.

	(e) All other switches to their OFF, neutral or counterclockwise positions.

	(8) Turn ac and de power sources on. Set POWER switch (PANEL POWER section) on LS-80A to ON position. The AC PWR and DC PWR indicators (PANEL POWER section), and MOUNT AC _ indicator (CONTROL-POWER SUPPLY section) on LS-80A should light. Allow 15 minutes for warmup.

	(4) Set TEST switch (CONTROL-POWER SUPPLY section) on LS-80A to SYSTEM RDY GRD ON position. The CAM 28V, AC fA, AC $B and VERT POS indicators (CONTROL-POWER SUPPLY section) on LS-—80A should light. The INTVL PULSE indicator (CON-TROL-POWER SUPPLY section) on LS-80A flashes.

	(5) Set TEST switch (CONTROL-POWER SUPPLY section) on LS-80A to SYSTEM OPER-ATE position. The SYS RDY indicator (CON-TROL-POWER SUPPLY section), and DC VOLTS, SCOPE, COUNTER WIDTH and COUNTER INTVL indicators (MASTER section) on LS-—80A should light. The MOUNT AC indicator (CONTROL-POWER SUPPLY section)
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Figure 5-12. Photo system assembly, test setup.

Figure 5-13. LS-80A controls, indicators, and connectors. GILNS ow lie eee RELAY OPR and MOUNT

Replace digital voltmeter with vtvm in test setup (fig. 5-12).


	(8) Depress the OPERATE OFF switch ((CONTROL-POWER SUPPLY section) on LS- '80A. The INTVL PULSE indicator (CONTROL- !'POWER SUPPLY section) on LS-80A stops 'flashing and SYS RDY indicator (CONTROL- !'POWER SUPPLY section) on LS—80A goes out. !No indications on vtvm and digital timer.

	(9) Set E V/H 0-50 VOLTS control (CON-ITROL-POWER SUPPLY section) on LS-80A to 150.

	(10) Depress PLUS OUTPUT switch (CON- 'TROL-POWER SUPPLY section) on LS-80A. 'Using the vtvm, indication should be greater than 1B volts de.

	(11) Set TEST switch (CONTROL-POWER 'SUPPLY section) on LS-80A to SYSTEM MAN YPIC position. The MOUNT AC, INTVL PULSE, and MAN PIC indicators (CONTROL-POWER {SUPPLY section). and DC VOLTS indicator (MASTER section) on LS—80A should light. The SCOPE, COUNTER WIDTH and COUNTER {INTVL indicators (MASTER section) on LS-80A should go out.

	(12) Depress PLUS OUTPUT switch (CON-TROL-POWER SUPPLY section) on LS-80A. The vtvm should indicate from +25 to +31 volts 'le.




	(13) Set TEST switch (CONTROL-POWER SUPPLY section) on LS-80A to SYSTEM NIGHT FLASH position. The NIGHT EXP, FLASH AC, and FLASH DC indicators (CON-TROL-POWER supply section) on LS-80A should light. The MAN PIC indicator (CONTROL-POWER SUPPLY section) on LS—80A goes out. The INTVL PULSE « indicator (CONTROL-POWER SUPPLY section) on LS-80A flashes.

	(14) Set TEST switch (CONTROL-POWER SUPPLY section) on LS-80A to SYSTEM FLASH RDY position. The SYS RDY indicator (CONTROL-POWER SUPPLY section) on LS-— 80A should light.

	(15) Set POWER switch (PANEL POWER section) on LS-80A to OFF position. All indicators should go out.

	(16) Turn ac and de power sources off.




	(17) Disconnect test setup.




	b. Troubleshooting Chart. Steps referenced in the Trouble symptom column refer to numbered subparagraphs in the operational check (a, above). Electronic parts and associated circuitry referenced in the troubleshooting chart are shown in the schematic diagram (fig. 3-10) and wiring diagram (fig. 8-14).



If either intervalometer module 1A1 or film drive amplifier module 1A2 is replaced, the adjustment procedures in

This equipment is transistorized. Use paragraph 5-55b(1) through (4) must multimeter RX100 range to measure cirbe performed. cuit resistances, thereby preventing pos-CAUTION sible damage or destruction to transistors due to excessive current.










	Item No.
	Trouble symptom
	Probable cause
	




	8
	MOUNT AC, DC VOLTS,

INTVL PULSE, and MAN

PIC indicators on LS—

80A do not light (step

11).
	a, Defective manual picture relay

LK.

b. Defective wiring
	'Checks and corrective measures

. Check relay and replace if

defective.

- Check continuity of wiring. Repair

or replace wiring if defective.



	9
	Vtvm indication does not

indicate from +25 to +31

volts de (step 12).
	. Defective film drive amplifier

module 1A2,

- Defective wiring
	. Repair or check film drive ampli

fier module (para 5-12).

- Check continuity of wiring. Re

pair or replace wiring if

defective.



	10
	NIGHT EXP, FLASH AC,

FLASH DC indicators on

LS-80A do not light

and INTVL PULSE indi

cator on LS-80:A does

not flash (step 18).
	a. Defective night relay 1K4

b. Defective interlock relay 1K8

» Defective ready relay 1K5

. Defective wiring
	. Check relay and replace if

defective.

- Check relay and replace if

defective.

. Check relay and replace if

defective.

. Check continuity of wiring. Repair



	a1
	SYS RDY indicator on

LS-80A does not light.
	- Defective flash interlock relay 1K6| a.

- Defective wiring
	or replace wiring if defective.

Check relay and replace if

defective.

- Check continuity of wiring. Repair

or replace wiring if defective.






	_¢. Voltage and Resistance (V & R) Measure- ments.

	(1) Voltage measurements. To perform volt- age Measurements on photo system assembly, pro- ceed as follows:

	(a) Connect the photo system assembly and LS-80A as shown in figure 5-12. Do not vonnect the digital timer, oscilloscope, or vtvm. (b) Set switches and controls on LS—80A 1s follows:

	




	; 1. MASTER switch (MASTER section) 0 CONTROL PWR SUPPLY position.

	2. CONFIGURATION switch (CON- "ROL-POWER SUPPLY section) to 44MM ERT position.

	| 3. E V/H 0-50 VOLTS control (CON- "ROL-POWER SUPPLY section) to 25.

	4. TEST switch (CONTROL-POWER UPPLY section) to SYSTEM RDY GRD OFF 'sition.

	5. POWER switch (PANEL POWER ection) to ON position. Allow 15 minutes for varmup.

	6. All other switches to their OFF, ®utral or counterclockwise positions.



For additional voltage measurements on the photo system assembly, refer to paragraph 3-8c (1).

(c) Using the multimeter, perform the YItage measurements on pins of test connector 3 as indicated below.










	
	
	
	- Check continuity of wiring. Repair

or replace wiring if defective.




	
	
	=e
	



	
	
	Multimeter
	



	eH SH

NM
	yOWPl4s
	50 vde

50 vde

250: vde

250° vde

250' vde

50! vde

50' vde

50: vde

CHANDA

50 vde
	Voltage

0 vde

+26.5 to +29.5 vde

108 to 118 vac

108 to 118 vac

108 to 118 vac

+26.5 to +29.5 vde

+26.5 to +29.5 vde

+24 to +26 vde

+26.5 to +29.5 vde



	
	
	F&C RF *H9ISsysxrroas
	





For additional resistance measurements on photo system assembly, refer to paragraph 8-8¢(2).

(2) Resistance measurements. Note that this equipment is transistorized. The resistance meas urements in the following chart are obtained with no power applied to the photo system assembly and with no external connections to connectors 1J1 and 1J2. Using the multimeter, perform the resistance measurements on pins of test connector 1J3 as indicated in sample below.




	Multimeter
	Resistance (ohms)








5—11. Photo System Assembly (Unit 1) Intervalometer Module 1A] Troubleshooting

General support troubleshooting procedures for the photo system assembly intervalometer module 1Al1 are given below.


	a. Operational Check.

	(1) Insert intervalometer module 1A1 into INTERVALOMETER connector J2 of module test adapter.

	(2) Connect plug tip of connector TP1 (adjacent to INTERVALOMETER connector J2) on module test adapter to test point TP1 on intervalometer module 1'Al.

	(3) Connect plug tip of connector TP2 (adjacent to INTERVALOMETER connector J2) on module test adapter to test point TP2 on intervalometer module 1A1.

	(4) Connect plug tip of connector TP3 (adjacent to INTERVALOMETER connector J2) on module test adapter to test point TP3 on intervalometer module 1A1.



(5) Connect clip (adjacent to TP1 con: nector) on module test adapter to junction of 1A1C2 and 1A1CR4 on intervalometer modulé 1A1.

Do not connect R C bridge in this test setup (fig. 5-14).

(6) Connect module test adapter, test equip ment and LS-80A as shown in test setup (fig 5-14). Use vtvm in test setup. Turn ac and di power sources on.

Refer to figure 5-13 for location of controls and indicators on LS—80A.


	(7) Set switches and controls on LS-80A a follows:

	(a) MASTER switch (MASTER section to CONTROL PWR SUPPLY position.

	(b) E V/H 0-50 VOLTS control (CON TROL-POWER SUPPLY section) to 25.
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Figure 5-14. Photo system assembly modules, test setup.


	(c) POWER switch (PANEL POWER ection) to ON position. Allow 15 minutes to yarmup.

	(d) All other switches and controls to heir OFF, neutral or counterclockwise positions.

	(8) Adjust the digital timer to measure inerval as follows:

	(a) Start switch to +.




	(b) Stop switch to -.




	(9) Set MODULE TEST switch (CON- 'ROL-POWER SUPPLY section) on LS—80A to NTVL OPR position. The MAN PIC and LODULE INTVL indicators (CONTROL-OWER SUPPLY section), and SCOPE, UNTER INTVL, COUNTER WIDTH indicaors (MASTER section) on LS-80A should light. he INTERNAL PULSE indicator. CONTROL-OWER SUPPLY section) on LS-80A flashes. he digital timer should indicate a pulse width rom 65 to 115 ms. The oscilloscope waveform 10uld be as shown in figure 5-15.

	(10) Set stop switch on digital timer to + Osition. The digital timer should indicate a ulse interval from 389.4 to 452.2 ms.

	(11) Set E V/H 0-50 VOLTS control (CON-ROL-POWER SUPPLY section) on LS-80A to 2.0. The digital timer should indicate a pulse iterval from 232 to 269 ms.

	(12) Set E V/H 0-50 VOLTS control (CON-ROL-POWER SUPPLY section) on LS-80A to The digital timer should indicate a pulse iterval from 1.947 to 2.263 seconds.




	(13) Set E V/H 0-50 VOLTS control (CON-TROL-POWER SUPPLY section) on LS-80A to 0.5. The digital timer should indicate a pulse interval from 19.47 to 22.63 seconds.

	(14) Set E V/H 0-50 VOLTS control (CON-TROL POWER SUPPLY section) on LS-80A to 25. The digital timer should indicate a pulse interval from 389.4 to 452.5ms.

	(15) Set stop switch on digital timer to position. The digital timer should indicate a pulse width from 65 to 115 ms.

	(16) Depress OPERATE OFF switch (CON-TROL-POWER SUPPLY section) on LS-80A. The INTERVAL PULSE indicator (CONTROL-POWER SUPPLY section) on LS—80A should stop flashing.

	(17) Set MODULE TEST switch (CON-TROL-POWER SUPPLY section) on LS-80A to INTVL R9 BAL position. The vtvm should indicate from —1 to +1 volt de.

	(18) Set MODULE TEST switch (CON-TROL-POWER SUPPLY section) to INTVL R7 BAL position, and depress OPERATE OFF switch (CONTROL-POWER SUPPLY section) on LS-80A. The vtvm should indicate from -1 to +1 volt de.

	(19) Set MODULE TEST switch (CON-TROL-POWER SUPPLY section) on LS-80A to INTVL +40VDC position. The vtvm should indicate from +34 to +40 volts de. The oscilloscope



waveform should be less than 0.2 volt peak-to peak. | (20) Set MODULE TEST switch (CON-TROL-POWER SUPPLY section) on LS-80A to INTVL —40VDC position. The vtvm should indicate from -84 to —40 volts de. The oscilloscope waveform should be less than 0.2 volt peak-to- CAUTION ea OO ULE TEST switch (CON- multimeter RX100 ohms range to meas-TROD Eat SUA section) ons. 802,10 ure circuit resistances, thereby preventee er aun aie peshe é waveform ing possible damage or destruction to

section) on LS-80A to OFF position. All indi- 421t+32MS cators should go out. iat "i (23) Turn ac and de power sources off. Bim | }+-90+25MS (24) Disconnect test setup. EL6720-250-35-TM-76 | b. Troubleshooting Chart. Steps referenced in


	

	

	the Trouble symptom column refer to numbered Figure 5-15. Intervalometer module 1A1 waveform.



subparagraphs in the operational check (a above). Electronic parts and associated circuitry referenced on the troubleshooting chart are shown in the schematic diagram (fig. 3-12, wiring diagram (fig. 5-16), and parts location di- agram (fig. 5-38).

es This equipment is transistorized. Use (22) Set POWER switch (PANEL POWER transistors due to excessive current.
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	Item No.
	Trouble symptom
	Probable cause
	'Checks and corrective measures




	1
	COUNTER WIDTH,

COUNTER INTVL,

SCOPE and MODULE

INTVL indicators on LS-

80A do not light (step

9).
	b. Defective wiring
	a. Defective thermistor 1A1A1RT1la. Check for 10 to 70 ohms resistance

between terminals 4 and 7 of

operational amplifier assembly

1A1A1. Tf preper indication

cannot be obtained, replace

defective operational amplifier

assembly.

b. Repair or replace wiring if



	
	
	
	defective.



	2
	INTERVAL PULSE indi-

cator on LS-80A does

not flash (step 9).
	a. Defective transistor(s) 1A1Q1

through 1A1Q6.

b. Defective threshold detector

diode 1A1CR18.
	a. Check transistor(s) and replace if

defective.

b. Check diode and replace if

defective.



	
	
	c. Defective operate relay 1A1K1c. Check for continuity between
	emitter load of transistors

1A1Q4 and 1A1Q5 and replace

relay if multimeter does not

indicate continuity. Check coil of

relay for 495 to 677 ohms re

sistance, and replace if defective.



	
	
	d. Defective capacitor 1A1C6
	d. Check capacitor and replace if

defective.



	
	
	e. Defective operational amplifier

assembly 1A1A1.

be.
	e. Check operational amplifier assem-

bly as follows:

(1) Check for -6.2 +0.5 volts

de between terminals 3 (-)

and 2 (+).

(2) Check for +25 +1 volts de

between terminals 1 (+)

and 2 (-).



	
	
	
	(8) Check for +6.2 +0.5 volts

de between terminals 6 (+)

and 2 (-).



	
	
	
	(4) Check for +28 +1.5 volts

de between terminals 4 (+)

'

and 7 (-).



	
	
	
	(5) Check for 0 +1 volt debe-

twecn terminals 5 (+) and

2 (-). If 0 +1 volt de is not














	Item \No.
	Trouble symptom
	Probable cause
	Checks and corrective measures




	
	
	
	obtained and other voltages

((1) through (4), above)

are obtained, replace de

fective operational amplifier

assembly.



	3
	Digital timer does not indi-

cate a pulse width from

65 to 115 ms and oscillo-

scope waveform is abnor-

mal (step 9).
	a. Defective transistor(s) 1A1Q1

'

through 1A1Q6.

b. Defective threshold detector

1A1CR13.

ce. Defective operate relay 1A1K1lc.
	la. Check transistor(s) and replace

if defective.

b. Check diode and replace if

defective.

Check for continuity between

emitter load of transistors

1A1Q4 and 1A1Q5 and replace



	
	
	
	relay if multimeter does not

indicate continuity. Check coil

of relay for 495 to 677 ohm

resistance, and replace if

defective.



	
	
	d. Defective operational amplifier

assembly 1A1A1,
	d. Same as item 2e.



	4
	Digital timer does not indi-

cate a pulse interval from
	a. Defective transistor(s) 1A1Q1

through 1A1Q6.
	a. Check transistor(s) and replace if

defective.



	
	232 to 269 ms (step 11).
	b. Defective threshold detector diode

1A1CR13.
	b. Check diode and replace if

defective.



	
	
	Defective operate relay 1A1K1 ~\c. Check for continuity between

Cc
	emitter load of transistors 1A1Q4

and 1A1Q5 and replace relay if

multimeter does not indicate

continuity. Check coil of relay

for 495 to 677 ohm resistance

and replace if defective.

d. Same as item 2e.



	a)
	
	d. Defective operational amplifier

assembly 1A1A1.

a. Defective transistors 1A1Q1
	a. Check transistor(s) and replace if



	
	Digital timer does not indi-

cate a pulse interval from

1.947 to 2.263 seconds

(step 12).
	through 1A1Q6.

. Defective threshold detector diode

1A1CR13.
	defective.

. Check diode and replace if

defective.



	
	
	. Defective operate relay 1A1K1 ~ C:
	Check for continuity between

emitter load of transistors

1A1Q4 and 1A1Q5 and replace

relay if multimeter does not indi

cate continuity. Check coil of

relay for 495 to 677 ohms resist

ance, and replace if defective.



	
	
	. Defective operational amplifier

assembly 1A1A1.
	. Same as item 2e.



	
	Digital timer does not indi

cate a pulse interval from

19.47 to 22.63 seconds
	Defective transistor(s) 1A1Q1

through 1A1Q6.

. Defective threshold detector diode
	. Check transistor(s) and replace if

defective.

. Cheek diode and replace if



	
	(step 13).
	1A1CR18.

. Defective operate relay 1A1K1~ C.
	defective.

Check for continuity between

emitter load of transistors

1A1Q4 and 1A1Q5 and replace

relay if multimeter does not

indicate continuity. Check coil

of relay for 495 to 677 ohms

resistance, and replace if

defective.



	
	
	. Defective operational amplifier

assembly 1A1A1.
	d. Same as item 2e.



	
	Digital timer does not indi

cate a pulse interval from

389.4 to 452.5 ms

(step 14).
	. Defective transistor(s) 1A1Q1

through 1A1Q6.

. Defective threshold detector diode

1A1CR13.
	a. Check transistor(s) and replace if

defective.

b. Check diode and replace if

defective.














	Item No. |
	Trouble symptom

_
	Probable cause
	'Checks and corrective measures




	
	
	c. Defective operate relay 1A1K1 ~4.c. Check for continuity between
	emitter load of transistors

1A1Q4 and 1A1Q5 and replace

relay if multimeter does not

indicate continuity. Check coil

of relay for 495 to 677 ohms

resistance, and replace if defective.



	
	
	d. Defective operational amplifier

assembly 1A1A1.
	d. Same as item 2e.



	8
	INTERVAL PULSE indi-

cator on LS-80A continues

to flash (step 16).
	Defective operate relay 1A1K1 ~
	Check coil of relay for 495 to 677

ohms resistance, and replace if

;

defective.



	9
	Vtvm does not indicate

from -1 to +1 volt de

(step 17).
	a. Variable resistor 1A1A1R9 not

properly adjusted.

.|

b. Defective operational amplifier

assembly 1A1A1.
	a. Adjust variable resistor as directed

in paragraph 5-55b(1).

6. Same as item 2e.



	10
	Vtvm does not indicate

from -1 to +1 volt de

(step 18).
	a. Variable resistor 1A1A1R7 not

properly adjusted.

b. Defective operational amplifier

assembly 1A1A1.
	a. Adjust variable resistor as di

rected in paragraph 5-55b(2).

b. Same as item 2e.



	a
	Vtvm does not indicate

from +34 to +40 volts de

is not less than 0.2 volt

peak-to-peak (istep 19).
	a. Defective Zener diode 1A1CR11.a.

and oscilloscope waveform | b. Defective diode 1A1CR1 ~

c. Defective filter capacitor 1A1C1 ~Le. 'Check capacitor and replace if

d. Defective current limiting resistor

1A1R1.

é Defective wiring 2252-25-42) 2oS2LSs
	Check diode and replace if

defective.

b. Check diode and replace if

defective.

defective.

d. Check resistor for 8K + 80 ohms

resistance. If necessary, replace

defective resistor.

. Repair or replace defective

wiring.



	2)
	Vtvm does not indicate —34

to —40 volts de and

oscilloscope waveform is

not less than 0.2 volt

peak-to-peak (step 20).
	. Defective Zener diode 1A1C/R7

8

. Defective diode(s) 1A1CR12 and/

or 1A1CR10.

c. Defective filter capacitor 1A1C5

d. Defective current limiting resistor

o-oo

1A1R20.

eee

e.) Defective wiring
	Check diode and replace if defective.

oR

Check diode(s) and replace if

defective.

Check capacitor and replace if

defective.

Check resistor for 5K +50 ohms

resistance. If necessary, replace

defective resistor.

Repair or replace wiring if

=

defective.

:



	13
	Oscilloscope waveform is

abnormal (step 21).
	a. Defective transistor(s) 1A1Q1

and/or 1A1Q6.

b. Defective threshold detector diode

1A1CR138.

c. Defective Zener diode(s) 1A1CR4

and/or 1A1CR6.

d. Defective diode(s) 1A1CR5 and/

or 1A1CR14.

Defective operational amplifier

é

assembly 1A1A1.
	Check transistor(s) and replace

a.

if defective.

Check diode and replace if

defective.

. Check diode(s) and replace if

S

defective.

Check diode(s) and replace if

Qu

defective.

. Same as item 2e.







c. Voltage Resistance (V & R) Measurements.


	(1) Voltage voltage measurements on ule 1A1, proceed as follows: measurements. intervalometer mod-To perform

	(a) Insert intervalometer module 1A1 into INTERVALOMETER connector J2, of module test adapter.

	80A. (b) Connect pendant cable connector 0 module test adapter to MODULES connector JI (CONTROL-POWER SUPPLY section) on LS

	(c) Connect +28-volt de and 115-volt a 80A. power sources to POWER connector J1 on Ls

	as follows: (d) Set switches and controls on LS-80.




	1. MASTER switch (MASTER section) 10 CONTROL PWR SUPPLY position.

	2. E V/H 0-50 VOLTS control (CON- TROL-POWER SUPPLY section) to 25.

	3. POWER switch (PANEL POWER ection) to ON position.

	4. MODULE TEST switch (CON- fROL-POWER SUPPLY section) to INTVL OPR josition. Allow 15 minutes for warmup.

	5. Set other switches and controls to heir OFF, neutral or counterclockwise positions.

	(e) Using the multimeter, perform the 'oltage measurements at test points and on pins f intervalometer module 1A1 connector as indi- ated below.











	
	
	Voltage




	IPS
	
	+38 to 40

-36.8 to —38.8



	
	
	108 to 118 vac

+24 to +26 vde

+'26.5 to +29.5 vde

+26.5 to +29.5 vde





(2) Resistance measurements. Note that this quipment is transistorized. The resistance meas- rements in the following chart are obtained with 9 power applied to the intervalometer module 'Al and no external connections to connector XA1. Using the multimeter, perform the resist- ace measurements on pins of connector 1XA1 s indicated below.










	
	
	
	Resistance

(ohms)




	
	
	>>
	22 to 28K

infinite

infinite

infinite

infinite

18 to 22K

infinite

infinite

infinite



	
	>>
	
	330 to 370





-12. Photo System Assembly (Unit 1) Film Drive Amplifier Module 1A2 Troubleshooting

@neral support troubleshooting procedure for 'e photo system assembly film drive amplifier Odule 1A2 are given below.


	a. Operational Check.

	(1) Insert film drive amplifier module 1A2 into FILM DRIVE AMPLIFIER connector J3 of module test adapter.

	(2) Connect plug tip of connector TP2 (ad- jacent to FILM DRIVE AMPLIFIER connector J3) on module test adapter to test point TP2 on film drive amplifier module 1:A2.

	(3) Connect plug tip of connector TP3 (ad- jacent to FILM DRIVE AMPLIFIER connector J3) on module test adapter to test point TP3 on film drive amplifier module 1A2.

	(4) Connect plug tip of connector TP4 (ad- jacent to FILM DRIVE AMPLIFIER connector J3) on module test adapter to test point TP4 on film drive amplifier module 1A2.



Do not connect R C bridge and digital timer in this test setup (fig. 5- 14), (5) Connect module test adapter, test equipment and LS-80A as shown in test setup (fig. 5-14). Use Digital Voltmeter ME-218/GSM-64 in test setup. Turn ac and de power sources on.

Refer to figure 5-13 for location of controls and indicators on LS-80A.


	(6) Set switches and controls on LS-80A as follows:

	(a) MASTER switch (MASTER section) to CONTROL PWR SUPPLY position.

	(6) E V/H 0-50 VOLTS control (CON-TROL-POWER SUPPLY section) to 25.

	(c) POWER switch (PANEL POWER section) to ON position. Allow 15 minutes for warmup.

	(d) All other switches and controls to their OFF, neutral or counterclockwise positions.

	(7) Set MODULE TEST switch (CON-TROL-POWER SUPPLY section) on LS—80A to FDA OPR position. The DC VOLTS and SCOPE indicators (MASTER section), and MAN PIC and MODULE FILM DRIVE indicators (CON-TROL-POWER SUPPLY section) on LS—80A should light. The oscilloscope should indicate voltage spikes at 800 Hz.

	(8) Set E V/H 0-50 VOLTS control CON-TROL-POWER SUPPLY section) on LS-80A to the positions indicated in the following table. Refer to the result/indication column for indications on digital voltmeter that are expected for each position of the E V/H 0-50 VOLTS control.



[image: Figure, page 185]


	NOTES:

	1. CIRCUIT VIEWED FROM SIDE ON WHICH PARTS ARE MOUNTED.

	2. —— PARTS AND PIGTAILS ON FRONT OF BOARD.

	Bi GSS WIRING ON BACK OF BOARD.

	4. ==—WIRING ON FRONT OF BOARD.

	S. PREFIX ALL REFERENCE DESIGNATORS WITH ARBITRARILY ASSIGNED UNIT NO.1 AND ASSEMBLY NO. Al (1A1).



Figure 5-16. Photo system assembly intervalometer module 1A1, wiring diagram.








	E V/H 0-50 VOLTS

control setting
	Result/indication



	
	Digital Voltmeter



	
	(vdc)




	1.0
	-1.48

-1.33 to



	2.0
	—2.67 to

-—2.96



	5.0
	-—6.69 to

-—7.40



	10
	-13.388 to —14.80)



	20
	—26.78 to —29.60'



	25
	—33.47 to —37.00



	35
	—46.86 to —51.80



	
	—66.95 to —74.00





Replace digital voltmeter with vtvm in test setup (fig. 5-14).


	(9) Set E V/H 0-50 VOLTS control (CON-TROL-POWER SUPPLY section) on LS-80A to 25. Depress PLUS OUTPUT switch (CONTROL-POWER SUPPLY section) on LS—80A. The vtvm indication should be greater than 3 volts de.

	(10) Set MODULE TEST switch (CON-TROL-POWER SUPPLY section) on LS—80A to FDA R13 ADJ position. The vtvm should indicate from 0 to +5 volts de.

	(11) Set MODULE TEST switch (CON-TROL-POWER SUPPLY section) on LS-80A to FDA R9 ADJ position. The vtvm should indica from 0 to +5 volts de.




	(12) Set MODULE TEST switch (CON-TROL-POWER SUPPLY section) on LS-80A to FDA +6 VDC position. The vtvm should indicate from +5.6 to +6.8 volts dc. The oscilloscope ripple should be less than 100 millivolts peakto-peak.

	(13) Set MODULE TEST switch (CON-TROL-POWER SUPPLY section) on LS-80A to FDA -6 VDC position. The vtvm should indicate from —5.6 to -6.8 volts de.

	(14) Set MODULE TEST switch (CON-TROL-POWER SUPPLY section) to FDA TP2 sosition. The oscilloscope should indicate voltage spikes at 800 Hz (1.25 cm) as shown in figure 5-17. :

	(15) Set POWER switch (PANEL POWER section) on LS-80A to OFF position. All indizators should go out.

	(16) Turn ac and de power sources off.




	(17) Disconnect test setup.






b. Troubleshooting Chart. Steps referenced in the Trouble symptom column refer to numbered subparagraphs in the operational check (a above). Electronic parts and associated circuitry referenced in the troubleshooting chart are shown in the schematic diagram (fig. 3-11) wiring diagram (fig. 5-18) and parts location diagram (fig. 5-39).

This equipment is transistorized. Use multimeter RX100 ohms range to measure circuit resistances, thereby preventing possible damage or destruction to transistors due to excessive current.

[image: Figure, page 186]

Figure 5-17. Film drive amplifier module 1A2, waveform.

Item:No.

Trouble symptom

Probable cause

(Checks and corrective measures

1

,|

DC VOLTS, SCOPE

and MODULE FILM

DRIVE indicators on

LS-80A do not light

(step 7).

a. Defective thermistor 1A2A1RT1 —~|a.

le PAE

b. Defective wiring

Se

Ae

Check for 10 to 70 ohms resistance

between terminals 2 and 3 of

transistor and thermistor assem

bly 1A2A1. If proper indication

cannot be obtained, replace

defective transistor and thermistor

assembly.

b. Repair or replace wiring if

defective.

2

Oscilloscope current spikes

abnormal (step 7).

a. Defective transistor and thermistor

assembly 1A2A1.

. Defective control rectifier power

assembly 1A2A2.

. Defective transistor(s) 1A2Q1

through 1A2Q3.

. Defective diode(s) 1A2CR1

through 1A2CR6 and/or

1A2CR9 through 1A2CR12.

. Defective transformer 1A2T1 —

y Detectivewiring2s—

a. Check assembly and replace if

defective.

b. Check assembly and replace if

defective.

c. Check transistor(s) and replace

if defective.

d. Check diode(s) and replace if

defective.

e. Check transformer as follows:

(1) Check for 120 + 12 ohms

resistance between termi

nals 1 and 2.

(2) Check for 32 + 6 ohms

resistance between termi

nals 3 and 4,

(8) Check for 32 + 6 ohms

resistance between termi

nals 4 and 5.

(4) If any resistance measure

ments ((1) through (38)

above) are out of tolerance,

replace defective transformer.

defective.










	item No,
	
	Probable cause
	Checks and corrective measures




	3
	Digital voltmeter is not
	Defective transistor and thermistor

a.
	Same as item la.

|a.



	
	within tolerance for

E V/H 0-50:

various

volts on LS-80A settings
	assembly 1A2A1.

Defective control rectifier power

b.

assembly 1A2A2.
	Check assembly and replace if

b.

defective.



	
	(step 8).
	. Defective transistor(s) 1A2Q1

through 1A2Q3.
	Check transistor(s) and replace

C.

if defective.



	
	
	d. Defective diode(s) 1A2CR1

through 1A2CR6 and/or

1A2CR9 through 1A2CR12.
	Check diode(s) and replace if

d.

defective.



	
	
	a

e. Defective transformer 1A2T1 ~ é.

J.eDeftective wiring
	Same as item 2e.

Repair or replace wiring if

Ts

defective.



	A
	Vtvm indication is not

greater than 3 volts de
	a. Defective transistor and thermistor

assembly 1A2A1.
	Same as item la.

|a.



	
	(step 9).
	b. Defective control rectifier power

assembly 1A2A2.

'
	Check assembly and replace if

b.

defective.



	
	
	c. Defective transistor(s) 1A2Q1

through 1A2Q3.
	Check transistor(s) and replace

C.

if defective. ,



	
	
	ad. Defective diode(s) 1A2CR1

through 1A2CR6 and/or

1A2CR9 through 1A2CR12.
	Check diode(s) and replace if

d.

defective.



	
	
	e. Defective transformer 1A2Ti1 ~e.

Js Delective;wiringiecs=-

22) oo.
	Same as item 2e.

Repair or replace wiring if

is

defective.



	5
	Vtvm does not indicate

from 0 to +5 volts de
	Variable resistor 1A2R13 not

properly adjusted.
	. Adjust variable resistor as directed

in paragraph 5-55b(8).



	
	(step 10).
	. Defective transistor and thermistor

oa

assembly 1A2A1.
	. Same as item la.



	
	
	Defective control rectifier power

Cc.

assembly 1A2A2,

. Defective transistors 1A2Q1
	. Check assembly and replace if

defective.

Check transistor(s) and replace if



	
	
	through 1A2Q3.

. Defective diode(s) 1A2CR1
	defective.

. Check diode(s) and replace if



	
	
	through 1A2CR6 and/or

1A2CR9 through 1A2CR12.
	defective.



	
	
	Defective transformer 1A2T1

Defective wiring
	. Same as item 2e.

|

. Repair or replace wiring if

defective.



	6
	Vtvm does not indicate

from 0 to + 5 volts de
	. Variable resistor 1A2R9 not

properly adjusted.
	. Adjust variable resistor as directed

in paragraph 5-556(4).



	
	(step 11).
	. Defective transistor and thermistor

assembly 1A2A1.
	. Same as item la.

;



	
	
	. Defective control rectifier power

assembly 1A2A2.

. Defective transistor(s) 1A2Q1
	. Check assembly and replace if

defective.



	
	
	through 1A2Q3.

e. Defective diode(s) 1A2CR1
	Check transistor(s) and replace if

defective.

e. Check diode(s) and replace if



	
	
	through 1A2CR6 and/or

1A2CR9 through 1A2CR12.
	defective.



	
	
	f. Defective transformer 1A2T1 ~

eae

Gs, Wetective Witingi=.

sees cne
	f. Same as item 2e.

g. Repair or replace wiring if

defective.



	7
	Vtvm does not indicate

from +5.6 to +6.8 volts
	a. Defective Zener diode 1A2CR9 ~a. Check diode and replace if

:
	defective.



	
	de (step 12).
	b. Defective diode(s) 1A2CR1 and/

or 1A2CR6.
	b. Check diode(s) and replace if

defective.



	
	
	c. Defective capacitor 1A2C2c. Check capacitor and replace if
	defective.



	
	
	d. Defective transformer 1A2Ti11.d. Same as item 2e.

e. Defective resistor 1A2R2 ~J. e. Check resistor for 47K + 235
	



	
	
	
	resistance. If necessary, replace

defective resistor.



	
	
	jobetective witing 222 eeseeaceaseae!* f. Repair or replace wiring if
	defective.














	Item No.
	Trouble symptom
	
	(Checks and corrective measures




	8
	Oscilloscope ripple is not

less than 1 cm peak-to-

peak (step 12).
	a. Defective capacitor 1A2C2

b. Defective diode(s) 1A2CR1 and/
	a. Check capacitor and replace if

defective.

b. Check diode(s) and replace if



	
	
	or 1A2CR6.
	defective.



	9
	Vtvm does not indicate

from —5.6 to -6.8 volts
	a. Defective zener diode 1A2CR10 a. Check diode and replace if

:
	defective.



	
	de (step 18).
	b. Defective diode(s) 1A8CR3 and/ —

or 1A8CR4.
	b. Check diode(s) and replace if

defective.



	
	
	c. Defective capacitor 1A2C31. ce. 'Check capacitor and replace if
	defective.



	
	
	d. Defective transformer 1A2T1|.d. Same as item 2e.
	



	
	
	e. Defective resistor 1A2R7|. e. Check resistor for 22K +110 ohms

—J
	resistance. If necessary, replace

defective resistor.



	
	
	Je.Defective wiriny
	2 2s ee Fl f. Repair or replace wiring if

defective.



	10
	Oscilloscope current spikes

abnormal (step 14).
	a. Defective transistor and thermistor

assembly 1A2A1.
	| a. Same as item 1a.



	
	
	b. Defective transistor(s) 1A2Q1 and/

or 1A2Q2.
	|b. Check transistor(s) and replace

if defective.



	
	
	c. Defective capacitor 1A2C4 c. Check capacitor and replace if
	defective.



	
	
	os aaa SO

d. Defective wiring
	d. Repair or replace wiring if

defective.






	c. Voltage and Resistance (V & R) Measurements.

	(1) Voltage measurements. To perform voltage measurements on film drive amplifier module 1A2, proceed as follows:

	(a) Insert film drive amplifier module -1A2 into FILM DRIVE AMPLIFIER connector _J3 of module test adapter.

	(b) Connect pendant cable connector of 'module test adapter to MODULES connector J11 (CONTROL-POWER SUPPLY section) on LS-80A.

	(c) Connect +28-volt de and 115-volt ac power sources to POWER connector J1 on LS-80A.

	(d) Set switches and controls on LS-80A as follows:

	1. MASTER switch (MASTER section) to CONTROL PWR SUPPLY position.

	2. E V/H 0-50 VOLTS control (CON-TROL-POWER SUPPLY section) to 25.

	3. POWER switch (PANEL POWER section) to ON position.

	4. MODULE TEST switch (CON-TROL-POWER SUPPLY section) to FDA OPR 'position. Allow 15 minutes for warmup.

	§. All other switches and controls to 'their OFF, neutral or counterclockwise positions.

	(e) Using the multimeter, perform the voltage measurements at test points and on pins Of film drive amplifier module 1A2 connector as 'indicated below.












	
	
	Voltage




	
	
	10° vde
	+5.7 to +6.7 vde



	
	
	10 vde
	—5.7 to -—6.7 vde



	
	
	250 vae
	108 to 118 vac



	
	
	50 vde
	+26.5 to +29.5 vde



	
	SeT HHeee

Ee
	
	





(2) Resistance measurements. Note that this equipment is transistorized. The resistance measurements in the following chart are obtained with no power applied to the film drive amplifier module 1A2 and no external connection to connector 1XA2. Using the multimeter, perform the resistance measurements on pins of connector 1X A2 as indicated below.




	Multimeter
	
	Resistance



	+
	
	
	(ohms)



	F
	E
	RX10,000
	infinite



	H
	E
	RX10,000
	infinite



	J
	E
	RX10,000
	infinite



	K
	E
	RX10,000
	infinite



	L
	E
	RX10,000
	infinite



	M
	E
	RX100
	300 to 340



	N
	E
	RX10,000
	infinite



	Pp
	E
	RX10,000
	infinite



	R
	E
	RX10,000
	infinite






[image: Figure, page 189]


	. CIRCUIT VIEWED FROM SIDE ON WHICH PARTS ARE MOUNTED.

	. —— PARTS AND PIGTAILS ON FRONT OF BOARD.

	. ---- WIRING ON BACK OF BOARD.

	. ————WIRING ON FRONT OF BOARD.

	Wn ah— . PREFIX ALL REFERENCE DESIGNATORS WITH ARBITRARILY ASSIGNED UNIT NO.1 AND ASSEMBLY NO.A2 (1A2),



Figure 5-18. Photo system assembly film drive amplifier module 1A2, wiring diagram.

5—13. Photo System Assembly (Unit 1) PC Board and Component Assembly Module 1A3 Troubleshooting

General support troubleshooting procedures for the photo system assembly printed circuit board and component assembly module 1A8 are given below.



a. Operational Check.

(1) Insert PC board and component assembly module 1A3 into AUXILIARY connector J1 of module test adapter (component side of board facing connectors J2 and J3).

Do not connect vtvm or digital voltmeter, oscilloscope, or digital timer in this test setup (fig. 5-14).

(2) Connect module test adapter, test equipment and LS-80A as shown in test setup (fig. 5-14). Turn ac and de power sources on.

Refer to figure 5-13 for the location of controls and indicators on LS-80A.

(8) Set switches and controls on LS-80A as follows:

(a) MASTER switch (MASTER section) to CONTROL PWR SUPPLY position.

(b) CONFIGURATION switch (CON-TROL-POWER SUPPLY section) to 44MM VERT position.


	\ (c) POWER switch (PANEL POWER section) to ON position. Allow 15 minutes for warmup.

	(d) All other switches and controls to their OFF, neutral or counterclockwise positions.

	(4) Set TEST switch (CONTROL-POWER SUPPLY section) on LS-80A to AUX BD INTVL position. The RC BRDG indicator (MAS-TER section) on LS—80A should light.

	(5) Set CONFIGURATION switch (CON-TROL-POWER SUPPLY section) on LS-80A to the positions indicated below in the following table. Refer to the result/indication column for indicators (CONTROL-POWER SUPPLY section) on LS—80A that are expected to light for each position of the CONFIGURATION switch.





CONFIGURATION switch setting

Result/indication

44MM VERT__-.VERT POS indicator should light. MeN. 15° R.-__ = RELAY OPR and MOUNT AC indicators should light. VERT POS indicator should go out.

8 IN. 30° R_____ RELAY OPR and MOUNT AC indicators should light. 8 IN. VERT___-. VERT POS and MOUNT AC indicators should light. RELAY OPR indicator should go out.

MIN. 15° L____.. RELAY OPR and MOUNT AC indicators should light. VERT POS indicator should go out.

RIN. 30° L_____. RELAY OPR and MOUNT AC indicators should light. RELAY OPR indicator should go out.

RIN. VERT_--.. VERT POS and MOUNT AC indieators should light. RELAY OPR indicator should go out.

i IN. 15° L___-. RELAY OPR and MOUNT AC indicators should light. VERT POS indicator should go out.

2 IN. 80° Lz --. RELAY OPR and MOUNT AC indicators should light.

12 IN. VERT___.VERT POS and MOUNT AC indicators should light. RELAY OPR indicator should go out.


	(6) Set TEST switch (CONTROL-POWER SUPPLY section) on LS-80A to AUX BD FDA %osition.

	(7) Repeat (5) above and observe same in- 'ications.

	(8) Set TEST switch (CONTROL-POWER SUPPLY section) on LS-80A to AUX BD 'NTVL position.



(9) Set CONFIGURATION switch (CON-TROL-POWER SUPPLY section) on LS-80A to ithe positions indicated below in the following table. Refer to result/indication column for indications on R C bridge that are expected for each position of the CONFIGURATION switch.








	CONFIGURATION

:

switch setting
	Result/indication




	
	bridge (ohms)

RC



	44MM VERT 114.5 to 115.5 K
	



	SO IN. 169 Rc oeeee ee 116.17
	to 167.83 K



	3 IN? 30VR S28

eee
	2a. 131.4 to 132.6° K



	SIN. VERT
	66.2 to 66.8 K



	6 INSI6YL 4 fees
	119.4 to 120.6 K



	ee

BLINS80° Ls
	ees - 17.4 to 78.0 K



	==

Se

6 IN. VERT

22
	33.04 to 33.36 K



	12tNeb Le
	60.1 to 60.7 K



	es eee

12;1N. 30%, lise
	39.01 to 39.389 K



	IZ IN: VERT Sees
	16.42 to 16.58 K






	(10) Set TEST switch (CONTROL-POWER SUPPLY section) on LS-80A to AUX BD FDA position.

	(11) Set CONFIGURATION switch (CON-TROL-POWER SUPPLY section) on LS—80A to the positions indicated below in the following table. Refer to result/indication column for indications on RC bridge that are expected for each position of the CONFIGURATION switch.










	CONFIGURATION

switch setting
	Result/indication




	
	R C bridge (ohms)



	Risa

44MM VERT ~ 490.6 to 495.4 K
	



	3. IN. 16)
	711.5 to 718.5 K



	SrIN. 809:R See
	cee 567.2 to 571.8 K



	SIN VERT aero
	282.6 to 285.4 K



	6.IN. 16D fee. pees 515.5 to 519.5 K

eee
	



	eee

6 INS 30° iy) 2
	ee 334.3 to 337.7 K



	6 IN. VERT
	= 141.3 to 142.7 K



	N.15 Lee

12.0
	ees 256.7 to 259.3 K



	22

12-IN. $0? Li2e eee 166.2 to 167.8 K
	



	12 IN. VERT
	70.25 to 70.95K






	(12) Set POWER switch (PANEL POWER section) on LS—80A to OFF position. All indicators should go out.

	(13) Turn ac and de power sources off.




	'(14) Disconnect test setup.




	b. Troubleshooting Chart. Steps referenced in the Trouble symptom column refer to numbered subparagraphs in the operational check (a above). Electronic parts and associated circuitry referenced in the troubleshooting chart are shown in the schematic diagram (fig. 3-13), wiring diagram (fig. 5-19) and parts location diagram (fig. 5-41).












	Item No.
	Trouble symptom
	Probable cause
	'Checks and corrective measures




	1
	VERT POS indicator on LS

80A does not light with

CONFIGURATION switch

on LS-80A in 44MM VERT

position (step 5).
	Defective relay(s) 1A3K8 through

a.

1A3K11.

Defective wiring
	. Check coil of each relay for 450 to

550 ohms resistance. If necessary,

replace defective relay(s).

. Repair or replace wiring if defec

tive.



	2
	RELAY OPR indicator on LS

80A does not light with

CONFIGURATION switch

on LS-80A in 3 IN 15°R

position (step 5).
	Defective 15° right relay 1A3K11

a.

. Defective relay(s) 1A3K8, 1A3K9

and/or 1A8K10.

. Defective wiring
	. Check coil of relay for 450 to 550

ohms resistance. If necessary,

replace defective relay.

. Check coil of each relay for 450

to 550 ohms resistance. If neces

sary, replace defective relay(s).

. Repair or replace wiring if defec

tive.



	3
	MOUNT AC indicator on LS—

80A does not light with

CONFIGURATION switch

on LS-80A in 3 IN. 15°R

position (step 5).
	. Defective LA-3870A (1 3/4 inch)

relay 1A8K7.

. Defective wiring
	. Check coil of relay for 450 to 550

ohms resistance. If necessary,

replace defective relay.

. Check for continuity between pin

10 of connector and terminal 2

of LA-370A (1 8/4 inch) relay

1A8K7. Check for continuity be

tween pin 9 of connector and ter

minal 18 of LA-870A (1 3/4

inch) relay 1A8K7. Repair or

replace defective relay(s).



	4
	RELAY OPR indicator on

LS-80A does not light with

CONFIGURATION switch

on LS-80A in 3 IN. 80°R

position (step 5).
	. Defective 30° right relay 1A3K9L.a.

. Defective relay(s) 1A3K8, 1A3K10

and/or 1A8K11.
	Check coil of relay for 450 to 550

ohms resistance. If necessary,

replace defective relay.

Check coil of each relay for 450 to

b.

550 ohms resistance. If necessary,

replace defective relay(s).



	5
	MOUNT

AC indicator on LS

80A does not light with

CONFIGURATION switch

on LS-80A in 8 IN. 30°

position (step 5).
	. Defective LA-870A

(1 3/4 inch)

relay 1A8K7.

Defective wiring
	Check coil of relay for 450 to 550

a.

ohms resistance. If necessary,

replace defective relay.

. Check for continuity between pin

10 of connector and terminal 2

of LA-870A (1 3/4 inch) relay

1A8K7. Check for continuity

between pin 9 of connector and

terminal 18 of LA-870A (1 3/4

inch) relay 1A8K7. Repair or

replace wiring if defective.



	6
	VERT POS indicator on LS

80A does not light with

CONFIGURATION switch

on LS-80A in 8 IN. VERT

position (step 5).
	. Defective relay(s) 1A8K8 through

1A8K11.

. Defective wiring
	Check coil of each relay for 450

a.

to 550 ohms resistance. If neces

sary, replace defective relay(s).

Repair or replace wiring if defec

tive.



	7
	MOUNT AC indicator on LS

80A does not light with

CONFIGURATION switch

on LS-80A in 3 IN. VERT

position (step 5).
	. Defective LA-370A (1 3/4 inch)

relay '1A8K7.

- Defective wiring
	. Check coil of relay for 450 to 550

ohms resistance. If necessary,

replace defective relay.

. Check for continuity between pin

10 of connector and terminal 2

of LA-370A (1 8/4 inch) relay

1A8K7. Check for continuity

between pin 9 of connector and

terminal 18 of LA-870A (1 3/4

inch) relay 1A3K7. Repair or

replace wiring if defective.



	8
	RELAY OPR indicator on LS

80A does not light with

CONFIGURATION switch

on LS-80A in 6 IN. 15°L

position (step 5).
	Defective 15° left relay 1A8K10|.a.

a.

Defective relay(s) 1A8K8, 1A3K9

b.

and/or 1A8K11.
	Check coil of relay for 450 to 550

ohms resistance. If necessary,

replace defective relay.

Check coil of each relay for 450

b.

to 550 ohms resistance. If neces



	
	
	
	sary, replace defective relay(s).














	m No.
	Trouble symptom
	Probable cause
	Checks and corrective measures




	9
	MOUNT

AC indicator on LS

80A does not light with

CONFIGURATION switch

on LS-80A in 6 IN. '15°L
	. Defective LA~370A (1 3/4 inch)

relay 1A3K7.

Defective wiring

ed
	. Check coil of relay for 450 to 550

ohms resistance. If necessary,

replace defective relay.

- Check for continuity between pin



	
	position (step 5).
	
	10 of connector and terminal 2

of LA-870A (1 3/4 inch) relay

1A8K7. Check for continuity

between pin 9 of connector and

terminal 13 of LA-870A (1 3/4

inch) relay 1A8K7. Repair or



	0
	RELAY OPR indicator on LS-—

80A does not light with

CONFIGURATION switch

on LS-80A in 6 IN. 30°L
	Defective 30° left relay 1A3K8

a

1A3K9 through

. Defective relay(s)
	replace wiring if defective.

. Check coil of relay for 450 to 550

ohms resistance. If necessary,

replace defective relay.

. Check coil of each relay for 450



	
	position (step 5).
	1A3K11.
	550 ohms resistance. If necessary,

replace defective relay(s).



	1
	MOUNT AC indicator on LS

80A does not light with

CONFIGURATION switch
	- Defective LA-870A (1 8/4 inch)

1A8K7.
	. Check coil of relay for 450 to

550 ohms resistance. If necessary,

replace defective relay.



	
	on LS-80A in 6 IN. 30°L

position (step 5).
	Defective wiring
	. Check for continuity between pin 10

of connector and terminal 2 of

LA-370A

(i 3/4 inch) relay

1A3K7. Check for continuity

between pin 9 of connector and

terminal 13 of LA-870A

(1 3/4

inch) relay 1A8K7. Repair or

replace wiring if defective.



	2
	VERT POS indicator on LS

80A does not light with'

CONFIGURATION switch

"
	Defective relay(s) 1A8K8 through

a

1A8K11.
	Check coil of each relay for 450 to

a.

550 ohms resistance. If necessary,

replace defective relay(s).



	
	on LS-80A in 6 IN. VERT

position (step 5).
	. Defective wiring
	. Check for continuity between pin

10 of connector and terminal 2 of

LA-870A (1 8/4 inch) relay

1A8K7. Check for continuity

between pin 9 of connector and

terminal 13 of LA-870A (1 3/4

inch) relay 1A3K7. Repair or

replace wiring if defective.



	}
	MOUNT AC indicator on LS

80A does not light with

CONFIGURATION switch
	. Defective LA-870A (1 3/4 inch)

relay 1A3K7.
	Check coil of relay for 450 to 550

ohms resistance. If necessary,

replace defective relay.



	
	on LS-80A in 6 IN. VERT

position (step 5).
	. Defective wiring
	. Check for continuity between pin

10 of connector and terminal 2 of

LA-870A (1 8/4 inch) relay

1A8K7. Check for continuity

between pin 9 of connector and

terminal 13 of LA-870A

(1 3/4

inch) relay 1A8K7. Repair or

replace wiring if defective.



	{
	RELAY OPR indicator on LS

80A does not light with

CONFIGURATION switch
	Defective 15° left relay 1A3K10 ~_~-\a.

a
	Check coil of relay for 450 to 550

ohms resistance. If necessary,

replace defective relay.

. Check coil of each relay for 450 to



	
	on LS-80A in 12 IN. 15°L

position (step 5).
	Defective relay(s) 1A3K8, 1A3K9

b.

and/or 1A8K11.
	550 ohms resistance. If necessary,

replace defective relay(s).



	
	MOUNT AC indicator on LS~

80A does not light with

CONFIGURATION switch
	Defective LA-370A (1 3/4 inch)

a.

relay 1A38K7.
	. Check coil of relay for 450 to 550

ohms resistance. If necessary,

replace defective relay.



	
	on LS-80A in 12 IN. 15°L

position

(step 5).
	. Defective wiring
	. Check for continuity between pin

10 of connector and terminal 2 of

LA-870A

(1 3/4 inch) relay

1A8K7. Check for continuity














	Item No.
	Trouble symptom
	Probable cause
	Checks and corrective measures




	16
	RELAY OPR indicator on LS

80A does not light with

CONFIGURATION switch

on LS-80A in 12 IN. 30°L

position (step 5).
	Defective 30° left relay 1A8K8

a.

. Defective relay(s) 1A8K9 through

1A8K11.
	between pin 9 of connector and

terminal 13 of LA-870A (1 3/4

inch) relay 1A3K7. Repair or

replace wiring if defective.

. Check coil of relay for 450 to 550

a

ohms resistance. If necessary,

replace defective relay.

a

Check coil of each relay for 450 to

550 ohms resistance. If necessary,

replace defective relay(s).



	17
	MOUNT AC indicator on LS

80A does not light with

CONFIGURATION switch

on LS-80A in 12 IN. 30°L

position (step 5).
	Defective LA-870A (1 3/4 inch)

a.

relay 1A3K7.

gears.

22. 2 So

sPUeLeCtiVeuwirin
	Check coil of relay for 450 to 550

ohms resistance. If necessary,

replace defective relay.

Check for continuity between pin 10

of connector and terminal 2 of

LA-3870A (1 8/4 inch) relay

1A8K7. Check for continuity be

tween pin 9 of connector and ter

minal 13 of LA-870A

(1 3/4

inch) relay 1A8K7. Repair or

replace wiring if defective.



	18
	VERT POS indicator on LS—

80A does not light with

CONFIGURATION switch

on LS-80A in 12 IN. VERT

position (step 5).
	. Defective relay(s) 1A8K8 through

1A3K11.

Defectiveawivingpeememres- = ==

+
	a. Check coil of each relay for 450 to

550 ohms resistance. If necessary,

replace defective relay(s).

. Check for continuity between pin

10 of connector and terminal 2

of LA-870A (1 3/4 inch) relay

1A3K7. Check for continuity be

tween pin 9 of connector and

terminal 13 of LA-870A (1 3/4

inch) relay 1A3K7. Repair or

replace wiring if defective.



	19
	MOUNT AC indicator on LS

80A does not light with

CONFIGURATION switch

on LS-80A in 12 IN. VERT

position (step 5).
	. Defective LA-870A (1 3/4 inch)

relay 1A8K7.

. Defective wiring
	. Check coil of relay for 450 to 550

=}

ohms resistance. If necessary,

replace defective relay.

Check for continuity between pin

10 of connector and terminal 2 of

LA-870A (1 3/4 inch) relay

1A8K7. Check for continuity be

tween pin 9 of connector and

terminal 13 of LA-870A (1 3/4

inch) relay 1A3K7. Repair or



	20
	C bridge does not indicate

from 114.5 to 115.5K ohms

resistance with CONFIGUR

ATION switch on LS-80A

in 44MM VERT position

(step 9).
	- Defective LA-870A (1 8/4 inch)

_Yrelay 1A8K7.

. Defective resistor 1A3R17

» Defective wiring
	replace wiring if defective.

|

a. Check coil of relay for 450 to 550

ohms resistance. If necessary, re

place defective relay.

. Check resistor for 115K + 575

ohms resistance. If necessary,

replace defective resistor.

Repair or replace wiring if



	21
	R C bridge does not indicate

from 166.17 to 167.83K ohms

resistance with CONFIGUR

ATION switch on LS-80A

in 3 IN. 15°R position

(step 9).
	Defective relay(s) 1A3K6 and/or

a.

1A8K4.

+

. Defective resistor 1A3R19

. Defective wiring
	defective.

Check coil of relay 1A8K6 for 600

to 900 ohms resistance. Check

coil of relay 1A8K4 for 450 to

550 ohms resistance. If neces

sary, replace defectice relay(s).

. Check resistor for 167K + 8385

ohms resistance. If necessary,

replace defective resistor.

Repair or replace wiring if



	22
	R C bridge does not indicate

from 131.4 to 182.6K ohms

resistance with CONFIGUR

ATION switch on LS-80A

in 3 IN. 30°R position

(step 9).
	. Defective relay(s) 1A8K3

and/or 1A8K6.
	defective.

. Check coil of relay 1A3K3 for 450

=}

to 550 ohms resistance. Check

coil of relay 1A3K6 for 600 to

900 ohms resistance. If necessary, —

replace defective relay(s).














	tem No.
	Trouble symptom
	ee

Probable cause
	Checks and corrective measures




	
	
	Defective resistor 1A3R14

b.

ee
	. Check resistor for 182K + 660

ohms resistance. If necessary, re



	
	
	Defective wiring

Cc.
	place defective resistor.

. Repair or replace wiring if de



	23
	R C bridge does not indicate

from 66.2 to 66.8K ohms re

sistance with CONFIGUR

ATION switch on LS-80A

in 3 IN. VERT position

(step 9).
	Defective relay(s) 1A8K3 through

a.

|

1A3K7.
	fective.

Check coil of each relay 1A3K3,

a.

1A8K4 and 1A3K7 for 450 to 550

ohms resistance. Check coil of

each relay 1A3K5 and 1A8K6

for 600 to 900 ohms resistance.

If necessary, replace defective

relay(s).



	
	
	Defective resistor 1A3R15

b.
	. Check resistor for 66.5K + 330

ohms resistance. If necessary,

replace defective resistor.



	
	
	. Defective wiring
	. Repair or replace wiring if de

fective.



	24
	R C bridge does not indicate

from 119.4 to 120.6K ohms

resistance with CONFIGUR

ATION switch on LS-80A
	Defective any 15° relay 1A8K4
	Check coil of relay for 450 to 550

a.

ohms resistance. If necessary,

replace defective relay.



	
	in 6 IN. 15°L position

(step 9).
	: Defective resistor 1A3R18
	. Check resistor for 120K + 600

ohms resistance. If necessary,

replace defective resistor.



	
	
	. Defective wiring
	. Repair or replace wiring if de

fective.



	
	R C bridge does not indicate

from 77.4 to 78.0K ohms

resistance with CONFIGUR
	. Defective any 30° relay 1A3K3
	Check coil of relay for 450 to 550

a.

ohms resistance. If necessary,

replace defective relay.



	
	ATION switch on LS-80A

in 6 IN. 30°L position

(step 9).
	UL

Defective resistor 1A3R11

ae
	. Check resistor for 77.7K + 380

ohms resistance. If necessary, re

place defective resistor.



	
	
	wetective Wiring — 20
	. Repair or replace wiring if de

fective.



	(26
	R C bridge does not indicate

from 33.04 to 33.36K ohms

resistance with CONFIGUR

ATION switch on LS-80A

in 6 IN. VERT position

(step 9).
	1A3K8 through

. Defective relay(s)

1A3K7.
	Check coil of each relay 1A3K3,

a.

1A8K4 and 1A3K7 for 450 to 550

ohms resistance. Check coil of

each relay 1A8K5 and 1A3K6

for 600 to 900 ohms resistance.

If necessary, replace defective

relay(s).



	
	
	. Defective resistor 1A8R12

eee
	. Check resistor for 33.2K + 165

ohms resistance. If necessary,

replace defective resistor.



	
	
	see eee

meDefective wilting =) -22
	. Repair or replace wiring if defec

tive.



	
	R C bridge does not indicate

from 60.1 to 60.7K resist

ance with CONFIGUR

ATION switch on LS-80A

in 12 IN. 15°L position
	. Defective relay(s) 1A3K4 and/or

1A8K5 defective.
	. Check coil of relay 1A8K4 for 450

to 550 ohms resistance. Check

coil of relay 1A8K5 for 600 to

900 ohms resistance. If necessary,

replace defective relay(s).



	
	(step 9).
	. Defective resistor 1A3R20 ~
	. Check resistor for 60.4K + 300 ohms

resistance. If necessary, replace

defective resistor.



	
	
	MDGTeCUYe Wilil? o25ecosoeasnewee
	. Repair or replace wiring if defec

tive.



	128
	R C bridge does not indicate

from 39.01 to 39.389K ohms

resistance with CONFIGUR

ATION switch on LS-80A in

12 IN. 30°L position
	. Defective relay(s) 1A8K3 and/or

1A3K5.
	. Check coil of relay 1A3K8 for 450

to 550 ohms resistance. Check

coil of relay 1A8K5 for 600 to

900 ohms resistance. If necessary,

replace defective relay(s).



	
	(step 9).
	. Defective resistor 1A3R16 ~
	. Check resistor for 39.2K + 195

ohms resistance. If necessary, re

place defective resistor.














	Item No.
	Trouble symptom
	
	(Checks and corrective measures




	
	
	c. Defective wiringc. Repair or replace wiring if de-
	' fective.



	29
	R C bridge does not indicate

from 16.42 to 16.58K ohms

resistance with CONFIG

URATION switch on LS

80A in 12 IN. VERT posi

tion (step 9).
	a. Defective LA-3872A (12 inch)

relay 1A3K5.

b. Defective resistor 1A8R13 ~

. Defective wiring~-

®
	a. Check coil of relay for 600 to 900

ohms resistance. If necessary,

replace defective relay.

Check resistor for 16.5K + 80

b.

ohms resistance. If necessary,

replace defective resistor.

Repair or replace wiring if de

C.



	30
	R C bridge does not indicate
	. Defective LA-870A (1 3/4 inch)

g
	fective.

'Check coil of relay for 450 to 550

a.



	
	from 490.6 to 495.4K ohms

resistance with CONFIG

URATION switch on LS

80A in 44MM VERT po
	relay 1A3K7.

. Defective resistor 1A8R7

o
	ohms resistance. If necessary,

replace defective relay.

Check resistor for 498K + 2,465

ohms resistance. If necessary,



	
	sition (step 11).
	. Defective wiring ~

Q
	replace defective resistor.

Repair or replace wiring if defec

tive.



	31
	R C bridge does not indicate

from 711.5 to 718.5K ohms

resistance with CONFIG

URATION switch on LS

80A in 3 IN. 15°R position
	a. Defective relay(s) 1A8K2 and/or

1A3K6.
	Check coil of relay 1A8K2 for 450

Q

to 550 ohms resistance. Check

coil of relay 1A3K6 for 600 to

900 ohms resistance. If necessary,

replace defective relay(s).



	
	(step 11).
	b. Defective resistor 1A3R9
	Check resistor for 715K + 3,575

:

ohms resistance. If necessary,

o _

replace defective resistor.



	
	
	ce. Defective wiring
	Repair or replace wiring if de

Cc.

fective.



	82
	R C bridge does not indicate

from 562.2 to 571.8K ohms

resistance with CONFIG

URATION switch on LS—

80A in 3 IN. 30°R position

(step '11).
	a. Defective relay(s) 1A8K1 and/or

1A8K6.

b. Defective resistor 1A3R4
	Check coil of relay 1A3K1i for 450

a

to 550 ohms resistance. Check

coil of relay 1A3K6 for 600 to

900 ohms resistance. If necessary,

replace defective relay(s).

Check resistor for 569K + 2,846



	
	
	ee ae ee ee ee oe oe

ce. Defective wiring
	b.

ohms resistance. If necessary,

replace defective resistor.

Repair or replace wiring if de

fective.



	83
	R C bridge does not indicate

from 282.6 to 285.4K ohms

resistance with CONFIG
	a. Defective LA-871A

(3 inch)

relay 1A8K6.
	Check coil of relay for 600 to 900

a.

ohms resistance. If necessary,

replace defective relay.



	
	URATION switch on LS

80A in 3 IN. VERT posi

tion (step 11).
	b. Defective resistor 1A3R5|.
	. Check resistor for 284K + 1,420

ohms resistance. If necessary,

replace defective resistor.



	
	
	c. Defective wiring.
	Repair or replace wiring if defec

tive.



	84
	R C bridge does not indicate

from 515.5 to 519.5K ohms

resistance with CONFIG
	a. Defective any 15° relay 1A8K2J.a.
	Check coil of relay for 450 to 550

ohms resistance. If necessary,

replace defective relay.



	
	URATION switch on LS

80A in 6 IN. 15°L position

(step 11).
	b. Defective resistor 1A3R8
	Check resistor for 517K + 2,585

b.

ohms resistance. If necessary, re

place defective resistor.



	
	
	ce. Defective wiring
	Repair or replace wiring if defec

C.

tive.



	85
	R C bridge does not indicate

from 334.8 to 887.7K ohms

resistance with CONFIG
	a. Defective any 30° relay 1A3K1|.a,
	Check coil of relay for 450 to 550

ohms resistance. If necessary,

replace defective relay.



	
	URATION switch on LS—

80A in 6 IN. 80°L position

(step 11).
	b. Defective resistor 1A3R1|.b.
	Check resistor for 886K + 1,680

ohms resistance. If necessary,

replace defective resistor.



	
	
	c. Defective wiring
	Repair or replace wiring if defec

tive.














	
	Trouble symptom
	Probable cause
	'Checks and corrective measures




	36
	R C bridge does not indicate

from 141.3 to 142.7K ohms

resistance with CONFIG

URATION switch on LS—

80A in 6 IN. VERT position

(step 11).
	1A3K1, 1A3K2,

a. Defective relay(s)

and/or 1A8K5 through 1A8K7.

. Defective resistor 1A3R2

o

c. Defective wiring
	a. Check coil of each relay 1A3K1,

1A8K2, and 1A3K7 for 450 to 550

ohms resistance. Check coil of

each relay 1A3K5 and 1A3K6

for 600 to 900 ohms resistance.

If necessary, replace defective

relay(s).

.b. Check resistor for 142K + 710

|

ohms resistance. If necessary,

replace defective resistor.

c. Repair or replace wiring if de



	37
	R C bridge does not indicate

from 256.7 to 259.3K ohms

resistance with CONFIG-

URATION switch on LS-

80A in 12 IN. 15°L posi-

tion ('step 11).
	a. Defective relay(s)

1A3K2 and/or

1A3K6.

6. Defective resistor 1A3R10|. b. Check resistor for 258K + 1,290

c. Defective wiring

ple
	fective.

a. Check coil of relay 1A3K2 for 450

to 550 ohms resistance. Check

coil of relay 1A3K5 for 600 to

900 ohms resistance. If necessary,

replace defective relay(s).

ohms resistance. If necessary,

replace defective resistor.

aioe nt Be na Hae ira c. Repair or replace wiring if defec



	18
	R C bridge does not indicate

from 166.2 to 167.8K ohms

resistance with CONFIG-

URATION switch on LS-

80A in 12 IN. 30°L posi-

tion (step 11).
	a. Defective relay(s) 1A8K'l and/or

1A8K5.

b. Defective resistor 1A8R6

c. Defective wiring
	tive.

=} . Check coil of relay 1A3K1 for 450

to 550 ohms resistance. Check

coil of relay 1A8K5 for 600 to

900 ohms resistance. If necessary,

replace defective relay(s).

b. Check resistor for 167K + 835 ohms

resistance. If necessary, replace

defective resistor.

Repair or replace wiring if defec

2

tive.



	19
	R C bridge does not indicate

from 70.25 to 70.95K ohms

resistance with CONFIG

URATION switch on LS-

80A in 12 IN. VERT posi

tion (step 11).
	a. Defective LA-872A (12 inch)

relay 1A3K5,

b. Defective resistor 1A3R3

c. Defective wiring
	a. Check coil of relay for 600 to 900

ohms resistance. If necessary,

replace defective relay.

.b. Check resistor for 70.6K + 350

ohms resistance. If necessary, re

place defective resistor.

c. Repair or replace wiring if defec

tive.






	ie. Voltage and Resistance (V & R) Measurevents.

	(1) Voltage measurements. To perform volt- "e measurements on printed circuit board and 'mponent assembly module 1A3, proceed as fol-Ws:

	(a) Insert printed circuit board and comment assembly module 1A3 into printed circuit ward and component assembly connector J1 of jodule test adapter (component side of board iting connector J2 and J3).

	(b) Connect pendant cable connector. of iodule test adapter to MODULES connector J11 WONTROL-POWER SUPPLY section) on LS-JA,

	(c) Connect +28-volt de and 115-volt ac (wer sources to POWER connector J1 on LS-WA,




	(d) Set switches and controls on LS-80A as follows:

	| 1. MASTER switch (MASTER section) | to CONTROL PWR SUPPLY position.

	2. TEST switch (CONTROL-POWER SUPPLY section) to AUX BD INTVL position.

	3. CONFIGURATION switch (CON-TROL-POWER SUPPLY section) to 44MM VERT position.

	4. POWER switch (PANEL POWER section) to ON position. Allow 15 minutes for warmup.

	5. All other switches and controls to their OFF, neutral or counterclockwise positions.

	(e) Using the multimeter, perform the voltage measurements on pins of printed circuit board and component assembly module 1A3 connector as indicated below.










	Multimeter
	Voltage



	
	+26.5 to 29.5 vde

+ 26.5 to 29.5 vde

108 to 118 vac






(2) Resistance measurements. The resistance measurements in the following chart are obtained with no power applied to the printed circuit board and component assembly module 1A3 and no external connections to connector 1XA3. Using the multimeter, perform the resistance measurements on pins of connector 1X.A8 as indicated below.




	Multimeter
	
	Resistance (ohms)



	
	
	0



	18
	36
	0



	23
	ce
	Infinite



	22
	380
	Infinite



	23
	10
	'Infinite



	19
	14
	270 to 3380



	14
	19
	450 to 550



	28
	14
	270 to 330



	14
	28
	450 to 550:



	24
	14
	270 to 330



	14
	24
	450 to 550



	84
	14
	270 to 330:



	14
	34
	450 to 550



	¥(
	vA
	270 to 330



	2
	7
	450 to 550



	6
	2
	801.5 to 368.5



	2
	6
	600 (min)



	5
	2
	301.5 to 368.5



	2
	5
	600 (min)



	3
	2
	120 to 180



	2
	3
	200 to 300



	4
	2
	120 to 180



	2
	4
	200 to 300



	12
	1
	141.3 to 142.7K



	12
	31
	83.04 to 38.86K








5-14. Rotary Mount Actuator (Unit 2) Troubleshooting

General support troubleshooting procedures for the rotary mount actuator are given below. — a. Operational Check.

Remove cover from rotary mount actuator to gain access to test points.

Make sure that 115-volt ac, 400-Hz, and +28-volt de power sources are off be fore performing step (1) through (4), below. Dangerous voltages of 115 volts ac, 400 Hz, and +28 volts de are present at terminals when power sources are on.


	(1) Fabricate test cable as shown in figure 5-20.

	(2) Connect the connector J1 on test cable (fig. 5-20) to connector 2P1 on rotary mount actuator. ;

	(3) Set switches S1 and S2 on test cable to their off positions. |

	(4) Connect test cable (fig. 5-20) to 115 volt ac, 400-Hz, and +28-volt de power sources.

	(5) Turn ac and de power sources on.






Condition of indicator lamp on test cable is to be disregarded unless otherwise specified.


	(6) Set switch S1 on test cable to on position. Allow 15 minutes for warmup.

	(7) Using the ac voltmeter, connect leads between terminals of power transformer 2T3 on rotary mount actuator as indicated below. Refer to the result/indication column for proper indications.











	
	Ac voltmeter
	re



	
	
	Result/indication

(volts ac)




	
	
	118.7 to11Ts



	
	
	118.7 to 117.3



	2T3-5
	
	118.7 to 117.3



	2T3-6
	
	9.21 to

9.59

-



	2T3-10
	
	9.21 to

9.59



	2T3-7
	
	3.36 to

5.04



	2T3-9
	
	|

3.86 to

5.04 °



	2T3-11

UE
	3-1!
	76.44 to 79.56






	(8) Using the multimeter on 50 vde range connect leads between cathode (+) of diode 2A: 1CR2 and terminal E38 (—) on module 2A1. The multimeter should indicate from +10.8 to 7 volts de.

	ule 2A1 and anode (-) of diode 2A1CR4. Th octet should indicate —5.4 to -6.6 volts de

	connect leads between terminals E15 (+) and E (—) on module 2A1. The multimeter should in dicate from +8.1 to +9.9 volts de. i

	(11) Using the multimeter on 10 vde rang e connect leads between terminals E3 (+) and El (—) on module 2A1. The multimeter should indi cate from —4.6 to -5.6 volts de.



[image: Figure, page 198]
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1. USE THE FOLLOWING PARTS:


	2. USE CONVENIENT LENGTH OF WIRE AS REQUIRED.

	3. REFERENCE DESIGNATORS ARE ARBITRARILY ASSIGNED.



Figure 5-20. Rotary mount actuator, cable fabrication diagram and test setup.


	(12) Using the oscilloscope, connect leads between the base of transistor 2A1Q4 (+) and terminal E38 (—) on module 2A1. The oscilloscope should display a pulse train of positive-going pulses, from ____ to ____ volts peak-to-peak in amplitude, at a frequency of 400 Hz. ~-

	(18) Using the oscilloscope, connect leads between the base of transistor 2A1Q5 (+) and terminal E38 (—) on module 2A1. The oscilloscope should display a pulse train of positive-going pulses, from ____ to ____ volts peak-to-peak in amplitude, at a frequency of 400 Hz.

	(14) Using the multimeter on 250 vde range, connect leads between terminals 3 (+) and 1 (-)



on potentiometer 2R3. The multimeter should in dicate from +180 to +220 volts de. :

(15) Using the multimeter, connect lead between terminals of TB1 on test cable (fig. 5 20) as indicated below. Refer to the result/ingl cation column for proper indications.


	(16) On test cable (fig. 5-20) observe that dicator lamp DS1 is on.

	(17) Using the oscilloscope, connect leads atween terminals E13 (+) and E3 (—) on modle 2A1. The oscilloscope should display a pulse 'ain consisting of a nonsymmetric square wave, rom _... to -_-_ volts peak-to-peak in ampliide.

	(18) Using the multimeter on 50 vde range, mnnect leads between terminals E14 (+) and E3 -) on module 2A1. The multimeter should indiite from +10.8 to +13.2 volts de.

	(19) Using the multimeter on 50 vdc range, mnect leads between terminals E6 (+) add E3 ~) on module 2A1. The multimeter should indiute +10.8 to +13.2 volts de.

	. (20) Using oscilloscope, connect leads etween terminals E9 (+) and E3 (—) on module Al. The oscilloscope should display a pulse 'ain of positive-going pulses, from ____ to ____ olts peak-to-peak in amplitude, at a frequency of 90 Hz.

	(21) Using the multimeter on 10 vde range, mnect leads between emitter of unijunction 'ransistor 2A1Q13 (+) and terminal E7 (-) on iodule 2A1. The multimeter should indicate 'om —5.4 to —6.6 volts de.

	(22) Using the multimeter on 10 vde range, pynnect leads between emitter of unijunction vansistor 2A1Q3 (+) and terminal E7 (-) on todule 2A1. The multimeter should indicate yom —5.4 to -6.6 volts de.



Indicator lamp DS1 on test cable may remain on if rotary mount actuator has been previously positioned to 90° (vertical).


	(23) Set S2 switch on test cable to position ((90° vertical). The indicator lamp DS1 goes it and then lights within 20 seconds.

	(24) Using the multimeter on 50 vdc range, mmnect leads between terminals E14 (+) and E3 ») on module 2A1. The multimeter should indiste from +10.8 to +138.2 volts de.

	(25) While observing multimeter indication id indicator lamp DS1 on test cable, set switch ' on test cable to position 4 (15°L). The mul- 'meter should indicate from 0 to +0.6 volts de iid the indicator lamp DS1 should go out. After inaximum of 20 seconds, the multimeter should licate from +10.8 to +13.2 volts de and indiior lamp DS1 should light.

	(26) Using the multimeter on 50 vdc range, inect leads between terminals E6 (+) and E3







	(—) on module 2A1. The multimeter should indicate from +10.8 to +13.2 volts de.

	(27) While observing multimeter indication and indicator lamp DS1 on test cable, set switch S2 to position 3 (15°R). The multimeter should indicate from 0 to +0.6 volts de and the indicator lamp DS1 should go out. After a maximum of 20 seconds, the multimeter should indicate +10.8 to +138.2 volts de and the indicator lamp DS1 should light.

	(28) Using the oscilloscope, connect a lead between terminal E7 on module 2A1 and floating ground on oscilloscope; connect a lead between terminal E11 on module 2A1 and vertical input on oscilloscope; connect a lead between terminal E9 on module 2A1 and external trigger on oscilloscope.

	(29) While observing oscilloscope display, set switch S2 on test cable to position 4 (15°L). The oscilloscope should display a pulse train of negative-going pulses, from ____ to ____ volts peak-to-peak amplitude, for a maximum of 20 seconds.

	(30) Using the oscilloscope, connect a lead between terminal E7 on module 2A1 and floating ground on oscilloscope; connect a lead between terminal E8 on module 2A1 and vertical input on oscilloscope; connect a lead between terminal E9 on module 2A1 and external trigger on oscilloscope.

	(31) While observing oscilloscope display, set switch S2 on test cable to position 3 (15°R). The oscilloscope should display a pulse train of negative-going pulses, from ____ to ____ volts peak-to-peak amplitude, for a maximum of 20 seconds.

	(82) Using the multimeter, connect leads between black terminal (+) and red terminal (-) on de motor 2B1.

	(33) While observing multimeter on —____ vde range, set switch S2 on test cable to position 4 (15°L). The multimeter should indicate from BAe? toe" Volts. de tora InaxiMunis OLeU seconds.

	(34) Using the multimeter on -___ vde range, connect leads between red terminal (+) and black terminal (—) on de motor 2B1.

	(35) While observing multimeter, set switch S2 on test cable to position 38 (15°R). The multimeter should indicate from __-__ to ___- volts de for a maximum of 20 seconds.

	(36) Set switch S2 on test cable to position 2 (90° vertical). Using a grease pencil, index pinion gear on output shaft of 430 to 1 gearbox to housing.



(37) While observing pinion gear, set switch S2 on test cable to position 6 (30°R). Pinion gear should rotate counterclockwise two complete revolutions.

(38) While observing pinion gear, set switch S2 on test cable to position 8 (15°R). Pinion gear should rotate counterclockwise one-half revolution.


	(39) While observing pinion gear, set switch S2 on test cable to position 5 (30°L). The pinion gear should rotate clockwise four-and onehalf revolutions.

	(40) While observing pinion gear, set switch S2 on test cable to position 4 (15°L). The pinion gear should rotate clockwise one-half revolution.



Procedures in steps (41) through (48), check the operation of limit switch 281. These procedures, if accomplished, will require adjustment of potentiometer 2R6 (refer to para 5-55c(1)) after completion.

(41) Using a grease pencil, index shaft of potentiometer 2R6 to rotary mount actuator housing.

Limit switch 2S1 should operate, stopping de motor 2Bl1 after 2° of clockwise pinion gear rotation. If it appears that limit switch 2S1 is not functioning properly by allowing more than 2° clockwise rotation of the pinion gear, do not continue adjustment of potentiometer 2R6. Further adjustment of potentiometer 2R6 will cause followup potentiometer 2R3 to be overdriven.


	(42) While observing pinion gear, loosen potentiometer 2R6 locknut and slowly adjust potentiometer as to cause the pinion gear to rotate clockwise approximately 2°. Further adjustment of potentiometer 2R6 should cause further clockwise rotation of pinion gear.

	(43) Adjust potentiometer 2R6 until index mark on shaft is coincident with index mark on rotary mount actuator housing.



(44) Set switch S2 on test cable to position | (15°R). CAUTION

Limit switch 2S1 should operate, stopping de motor 2B1 rotation after 2° of counterclockwise pinion gear rotation. If it appears that limit switch 281 is not functioning properly by allowing more than a 2° counterclockwise rotation of the pinion gear, do not continue adjustment of potentiometer 2R6. Further adjustment of potentiometer 2R6 will cause followup potentiometer 2R8 to be overdriven.


	(45) While observing pinion gear, slowl adjust potentiometer 2R6 as to cause the pinio gear to rotate counterclockwise approximately 2' Further adjustment of potentiometer 2R6 shoul not cause further counterclockwise rotation ¢ pinion gear.

	(46) Adjust potentiometer 2R6 until inde mark on shaft is coincident with index mark o rotary mount actuator housing.



(47) Tighten locknut on potentiometer 2K shaft.


	(48) Refer to paragraph 5-55c(1) for. pote tiometer 2R6 adjustment procedures.

	(49) Set switches S1 and S2 on test cable 1 off position. :

	(50) Turn ac and de power sources off.




	(51) Disconnect test setup.






Figure 5-21. Rotary mount actuator, waveforms. (Illustration not available for publication)

b. Troubleshooting Chart. Steps reference in Trouble symptom column refer to numberé subparagraphs in the operational check (a above Electronic parts and associated circuitry refe enced in the troubleshooting chart are shown | the schematic diagram (fig. 5-22) and wirir diagrams (figs. 5-23 and 5-24).

This equipment is transistorized. Use multimeter RX100 ohms range to measure circuit resistances, thereby preventing possible damage or destruction to transistors due to excessive current.









	Trouble symptom
	Probable cause
	Checks and corrective measures




	Ac voltmeter, when connected

between terminals 2 and 4
	eee eee
	a. Check filter and replace if de

fective.



	on transformer 2T3, does

not indicate from 113.7
	ees

Sat
	6. Check transformer and replace if

|

defective.



	to 117.8 volts ac (step 7).
	c. Defective capacitor 2C4
	c. Check capacitor and replace if

defective.



	
	d. Defective capacitor 2C5
	d. Check capacitor and replace if

defective.













	Trouble symptom
	Probable cause
	(Checks and corrective measures




	
	6 Detectiverwiring Soot
	2). sess | e. Check for continuity between pin

K of connector 2P1 and filter

2FL1 input. 'Check for continuity

between pin M of connector 2P1

and filter 2FL1 input.

Check for continuity between

terminal 2 on filter 2FL1 and

terminal 2 on transformer 2T8.

Check for continuity between

terminal 1 on filter 2FL1 and

terminal 4 on transformer 2T3.

Repair or replace wiring if

defective.



	Ac voltmeter, when con

nected between terminals 1
	
	a. Defective capacitor 2C6 a. Check capacitor and replace if

defective.



	and 3 on transformer 2T3,

does not indicate from

113.7 to 117.3 volts ac

(step 7).
	b. Defective transformer 2T3
	b. Check transformer and replace if

defective.



	Ac voltmeter, when connected

between terminals 3 and 5
	
	a. Defective capacitor 2C9 La. Check capacitor and replace if

|

defective.



	on transformer 2T3, does

not indicate from 113.7 to

117.3 volts ac (step 7).
	b. Defective transformer 2T3
	b. Check transformer and replace

if defective.



	Ac voltmeter, when connected

between terminals 6 and 8

on transformer 2T3, does

not indicate from 9.21 to

9.59 volts ac (step 7).
	
	Defective transformer 2T3|. Check transformer and replace if

defective.



	Ac voltmeter, when connected

between terminals 8 and 10

on transformer 2T3, does

not indicate from 9.21 to

9.59 volts ac (step 7).
	Defective transformer 2T3 ~
	-Check transformer and replace if

defective.



	Ac voltmeter, when connected

between terminals 7 and 8

on transformer 2T3, does

not indicate from 3.36 to

5.04 volts ac (step 7).
	Defective transformer 2T'3
	-Check transformer and replace if

defective.



	Ac voltmeter, when connected

between terminals 8 and 9

on transformer 2T3, does

not indicate from 3.36 to

5.04 volts ac (step 7).
	Defective transformer 2T3
	-Check transformer and replace if

defective.



	Ac voltmeter, when connected

between terminals 11 and 12

on transformer 2T'3, does

not indicate from 76.44

to 79.56 volts ac (step 7).
	Defective transformer 2T3 ~

eh
	-Check transformer and replace if

defective.



	Multimeter does not indicate

from +10.8 to +13.2
	Pe Tiefective diode 2AICR2
	a. Check diode and replace if

defective.

'



	volts de (step 8).
	Ranatective diode

ZA1CRiace 2s
	b. Check diode and replace if

as

defective.



	
	d. Defective capacitor 2A1C13
	c. Defective capacitor 2A1C1 ~4. c. Check capacitor and replace if

defective.

d. Check capacitor and replace if



	
	pabeteciive diode
	defective.

ZA1CRS ass ee a. Check diode and replace if defective.



	Multimeter does not indicate

from —5.4 to -6.6 volts de
	Pi itatective diode
	ZATCR4 oe b. Check diode and replace if defective.












	Trouble symptom

Checks and corrective measures

Item No.

Probable cause

d. Defective capacitor 2A1C141- d.

Check capacitor and replace if

t

defective.

a. Defective Zener diode 2A1CR1

Multimeter does not indicate

11

a.

defective.

from +8.1 to +9.9 volts de

b. Defective resistor 2A1R3 ~

. Check resistor for 200 +10 ohms

b

(step 10).

defective resistor.

a. Defective zener diode 2A1CR25a.

Multimeter does not indicate

12

defective.

from —4.6 to —5.6 volts dic

b. Defective resistor 2A1R181- b.

Check resistor for 33 +2 ohms

(step 11).

defective resistor.

a. Defective zener diode 2A1CR5a.

Oscilloscope display abnormal

13

defective.

(step 12).

b. Defective resistor 2A1R61.).

defective resistor.

c. Defective diode 2A1CR8 ~1- cs

ad. Defective capacitor 2A1C11L. d.

Check capacitor and replace if

defective.

e. Defective transistor 2A1Q41- e.
	. Check Zener diode and replace if

resistance. If necessary, replace

Check zener diode and replace if

resistance. If necessary, replace

Check zener diode and replace if

Check resistor for 5100 +255 ohms

resistance. If necessary, replace

Check diode and replace if defective.




	defective.
	Check transistor and replace if



	le

a. Defective Zener diode 2A1CR6 ~

Oscilloscope display is

14

abnormal (step 13).

defective.
	Check Zener diode and replace if



	b. Defective resistor 2A1R7 ~ 4.6

defective resistor.
	. Check resistor for 5100 +255 ohms

resistance. If necessary, replace



	c. Defective diode 2A10R9 ~ Le

d. Defective capacitor 2A1C12~_ Ld

. Check capacitor and replace if

defective.
	. Check diode and replace if defective.



	e. Defective transistor 2A1Q5 on

defective.
	Check transistor and replace if



	. Check diode(s) and replace if

a. Defective diode(s) 2CR1 through

Multimeter does not indicate

a

15

from +180 to +220 volts

2CR4,

defective.

-
	



	b. Defective resistor 2R1 b.

de (step 14).

defective resistor.

r
	Check resistor for 10,000 +500 ohms

resistance. If necessary, replace

©



	c. Defective resistor 2R2L. Cc.
	Check resistor for 100 +5 ohms

resistance. If necessary, replace



	defective resistor.

Check capacitor and replace if

d. Defective capacitor 2C11- d.

defective.
	



	e. Defective capacitor 2A1C3L. é.

Check capacitor and replace if

defective.
	



	f. Defective capacitor 2A1C7~-L. f.

defective.
	Check capacitor and replace if



	g. Defective potentiometer 2R31. g.

necessary replace defective

potentiometer.
	Check potentiometer for 50,000

+2,500 ohms resistance. If

|



	Multimeter, when connected

16

a. Defective potentiometer 2R31. a.

between terminals A (+)

and C (-) of TB1 on

test cable, does not indi-

. cate from —80 to —86 volts
	'Check between terminals 4 and 6

on potentiometer for 20, 830

'

+1,045 ohms resistance. If

necessary, replace defective



	potentiometer.

ob.) Defective wiring seseeeeresane oss ED.

de (step 15).

'
	Check for continuity between pin

c of connector 2P1 and terminal

4 on potentiometer 2R3. Check

for continuity between pin A of

|

connector 2P1 and terminal 6 on

potentiometer 2R3. Repair or

|

replace wiring if defective.













	Trouble symptom

n No.!
	Probable cause
	(Checks and corrective measures

_




	Multimeter, when connected

between terminals A (+)

and D (-) of TB1 on

test cable, does not indi

cate from -—63 to -69

volts de (step 15).
	a. Defective potentiometer 2R3

b. Defective wiring
	a. Check between terminals 5 and 6

on potentiometer for 1670 +80

ohms resistance. If necessary,

replace defective potentiometer.

b. Check for continuity between pin

D of connector 2P1 and

terminal 5 on potentiometer 2R3.

Repair or replace wiring if

defective.



	Multimeter, when connected

between terminals B (+)

and A (-) of TB1 on test

cable, does not indicate

from +80 to +86 volts de

(step 15).
	a. Defective potentiometer 2R8

b. Defective wiring
	.a. Check between terminals 8 and 6 on

potentiometer for 20,830 +1,045

ohms resistance. If necessary,

replace defective potentiometer.

b. Check for continuity between pin

B of connector 2P1 and terminal

8 on potentiometer 2R3. Repair

or replace wiring if defective.



	'Multimeter, when connected

between terminals E (+)

and A (—) of TB1 on test

cable, does not indicate

from +63 to +69 volts

de (step 15).
	a. Defective potentiometer 2R8

b. Defective wiring
	. Check between terminals 6 and 7

&

on potentiometer for 1670 +80

ohms resistance. If necessary,

replace defective potentiometer.

=

Check for continuity between pin

E of connector 2P1 and terminal

7 on potentiometer 2R3. Repair

or replace wiring if defective.



	Indicator lamp DS1 on test

cable does not light

(step 16).
	a. Defective amplifier 2A1AR1 or

associated circuitry.

b. Defective amplifier 2A1AR4 or
	a. Check for -0.5 +0.005 volt de at

terminal 7 on amplifier 2A1AR1.

If -0.5 +0.005 volt de is not

obtained, amplifier 2A1ARI1 or

associated circuitry is defec

tive. If necessary, replace defective

amplifier or circuit parts.

o

. Check for -0.5 +0.005 volt de at



	associated circuitry.
	terminal 7 on amplifier 2A1AR4.

If -0.5 +0.005 volt de is not

obtained, amplifier 2A1AR4 or

associated circuitry is defective.

If necessary, replace defective

amplifier 2A1AR4 or circuit

parts.



	
	c. Defective transistor 2A1Q7 ~
	. Check transistor and replace if

defective.



	
	d. Defective resistor 2A1R48 ~
	d. Check resistor for 8000 +150 ohms

resistance. If necessary, replace

defective resistor.



	
	a. Defective transistor 2A1Q8.—
	e. Check transistor and replace if

defective.



	
	f. Defective resistor 2A1R41 ~
	f. Check resistor for 33 +2 ohms

resistance. If necessary, replace

defective resistor.



	
	g. Defective wiring ~
	g. Check for continuity between

pin N of connector 2P1 and

terminal E12 on module 2A1.

Repair or replace wiring if

defective.



	Oscilloscope display is

abnormal (step 17).
	a. Defective amplifier 2A1AR2 ~
	a. Check for -0.5 +0.005 volt de at

terminal 7 on amplifier 2A1AR2.

If -0.5 +0.005 volt dc is not

obtained, amplifier 2A1AR2 or

associated circuitry is defective.

If necessary, replace defective

amplifier or circuit parts.














	Item No.
	Trouble symptom
	Probable cause
	Checks and corrective measures




	
	
	b. Defective amplifier 2A1AR3 or

associated circuitry.
	Check for -0.5 +0.005 volt de at

Ds

hl

terminal 7 on amplifier 2A1AR3.

If -—0.5 +0.005 volt de is not

obtained, amplifier 2A1AR3 or

associated circuitry is defective.

If necessary, replace defective

amplifier or circuit parts.



	
	
	c. Defective multivibrator 2A1Q10

and 2A1Q11.
	Check transistor(s)

and associated

Ci

multivibrator parts. If necessary,

replace any defective parts.



	
	
	d. Defective resistor 2A1R34 ~ d
	. Check resistor for 10,000 +500 ohms.

resistance. If necessary, replace

defective resistor.



	
	
	e. Defective resistor 2A1R43]. e.
	Check resistor for 5,100 +255 ohms

resistance. If necessary, replace

defective resistor.



	
	
	f. Defective resistor 2A1R29]. Vi
	Check resistor for 2,000 +100 ohms

resistance. If necessary, replace

defective resistor.



	
	
	g. Defective transistor 2A1Q9 | g
	. Check transistor and replace if

defective.



	
	Multimeter does not indicate

from +10.8 to +138.2 volts

de (step 18).
	a. Defective resistor 2A1R35 | a
	. Check resistor for 3,900 +195 ohms

resistance. If necessary, replace

defective resistor.



	
	
	b. Defective transistor 2A1Q14
	. Check transistor and replace if

b

defective.



	23
	(Multimeter does not indicate

from +10.8 to +138.2 volts

de (step 19).
	a. Defective resistor 2A1R17
	Check resistor for 3,900 +195 ohms

a.

resistance. If necessary, replace

defective resistor.



	
	
	b. Defective transistor 2A1Q1 ~ Lb
	. Check transistor and replace if

defective.



	24
	Oscilloscope display

abnormal (step 20).
	a. Defective transistor 2A1Q4 La
	. Check transistor and replace if

defective.



	
	
	b. Defective transistor 2A1Q5 Lb

. Defective resistor 2A1R20
	. Check transistor and replace if

defective.

. Check resistor for 30,000 +1,500



	
	
	
	ohms resistance. If necessary,

replace defective resistor.



	
	
	d. Defective capacitor 2A1C51_ d.

e. Defective diode 2A1CR12 Le
	Check capacitor and replace if

defective.

. Check diode and replace if defective.



	
	
	f. Defective resistor 2A1R21|. fa
	Check resistor for 15,000 +750 ohms.

resistance. If necessary, replace

defective resistor.



	
	
	g. Defective resistor 2A1R22
	. Check resistor for 2,000 +100 ohms"

resistance. If necessary, replace

defective resistor.



	
	
	h Defective transistor 2A1Q6 ie
	. Check transistor and replace if

i

defective.



	25
	Multimeter does not indicate
	a. Defective diode 2A1CR20 La.
	Check diode and replace if defective.



	
	from —5.4 to -6.6 volts

de (step 21).
	b. Defective resistor DAUR Sonos ea ak Lb
	. Check resistor for 560 +25 ohms

resistance. If necessary, replace

defective resistor.



	
	
	c. Defective resistor 2A1R45 ~ Le
	. Check resistor for 5,100 +255 ohms

resistance. If necessary, replace

defective resistor.



	
	
	d. Defective transistor 2A1Q12 as
	Check transistor and replace if

defective.



	
	
	e. Defective resistor 2A1R261. é.
	Check resistor for 510 +5 ohms

resistance. If necessary, replace

defective resistor.













	Trouble symptom
	Probable cause
	Checks and corrective measures




	
	f. Defective resistor 2A1R39|. f
	. Check resistor for 1,500 +75 ohms

resistance. If necessary, replace



	
	g. Defective capacitor 2A1C10 | g
	defective resistor.

. Check capacitor and replace if

defective.



	
	h. Defective unijunction in transistor

2A1Q13.
	| h

. Check unijunction transistor and

replace if defective.



	Multimeter does not indicate
	Defective diode 2A1CR13

Bi BP Gs Selle a
	. Check diode and replace if defective.



	from —5.4 to -6.6 volts de

(step 22).
	b. Defective resistor 2A1R14 Lb
	. Check resistor for 560 +25 ohms

resistance. If necessary, replace

defective resistor.



	
	c. Defective resistor 2A1R11
	Le

. Check resistor for 5,100 +255 ohms

resistance. If necessary, replace

defective: resistor.



	
	d. Defective transistor 2A1Q2
	. Check transistor and replace if

ad

defective.



	
	e. Defective resistor 2A1R23 [.
	. Check resistor for 510 +25 ohms

resistance. If necessary, replace

defective resistor.



	
	Defective resistor 2A1R12

~h
	. Check resistor for 1,500 +75 ohms

resistance. If necessary, replace



	
	Defective capacitor 2A1C8|. g.

g.
	defective resistor.

Check capacitor and replace if

defective.



	
	Defective unijunction transistor

h.

2A1Q3.
	Check unijunction transistor and

h.

replace if defective.



	Indicator lamp DS1 on test

cable does not light

(step 23).
	Defective de motor and brake 2B1

a.

and/or 430 to 1 gearbox.
	Check for positive or negative 103

a.

+10.3 volts de between terminal

3 on 2T3 and red terminal on de

motor 2B1. If voltage indication

is obtained, de motor and brake

and/or 430 to 1 gearbox is

defective. If necessary, repair or

replace defective de motor and

brake and/or 430 to 1 gearbox.



	
	
	Note. In following test, if de motor operates

in either or both positions 8 and 4 of switch

set switch S2 to position 2 (90°, vertical) and

proceed with step 24 of operational check a

above) to further isolate the malfunction.



	
	Defective limit switch 2S1, 430 to

b.

1 gearbox, or followup

potentiometer 2R3.
	b. Set switch S2 on test cable to

position 8 and wait 20 seconds.

Then, set switch S2 on test cable

to position 4 (15°L) and wait 20

seconds. If de motor did not

operate in either S2 switch

position, limit switch 2S1, 430 to

1 gearbox, or followup poten

tiometer are defective. If

necessary, repair or replace

defective part(s).



	Multimeter does not indicate

from +10.8 to +18.2 volts

de (step 24).
	Defective diode 2A1CR17

a.

Defective transistor 2A1Q12|. b.

b.
	. Check diode and replace if defective.

a

Check transistor and replace if

defective.



	
	Defective resistor 2A1R27 ~1. Cc.

Co
	Check resistor for 820 +40 ohms

resistance. If necessary, replace

defective resistor.



	
	Defective unijunction transistor

d.

2A1Q13.
	Check unijunction transistor and

d.

replace if defective.

Check diode and replace if defective.



	
	Defective diode 2CR5 ~4- e.

é.

Defective transformer 2T1 ~4- A

%
	Check transformer and replace if

defective.



	
	Defective silicon-controlled

g.

rectifier 2CR7.
	Check silicon-controlled rectifier

g.

and replace if defective.















	Item No.
	Trouble symptom
	Probable cause
	
	(Checks and corrective measures

3




	
	
	h. Defective silicon-controlled
	
	h. Check silicon-controlled rectifier



	
	
	rectifier 2CR8.

i. Defective limit switch 2S1 ~
	
	and replace if defective.

7, Check limit switch and replace if

defective.



	
	
	i, Rotary mount actuator requires

~

adjustment.
	
	j. Perform adjustment; refer to para:

graph 5-55c.



	29
	Multimeter does not mo

mentarily indicate from 0
	a. Defective Zener diode 2ACR21 —
	
	a. Check Zener diode and replace if —

defective.



	
	to +0.6 volt de (step 25).
	b. Defective capacitor 2A1C4 b. Check capacitor and replace if
	
	defective.

4



	
	
	c. Defective resistor 2A1R48
	
	.c. Check resistor for 1,000 +50 ohms

resistance. If necessary, replace —

defective resistor.



	
	
	d. Defective potentiometer 2A1R42Ld. Check potentiometer for 2,500 +125
	
	ohms resistance. If necessary,

replace defective potentiometer. —



	
	
	e. Defective resistor 2A1R46
	
	.e. Check resistor for 3,240 +160 ohms

resistance. If necessary, replace

defective resistor.



	
	
	f. Defective capacitor 2A1C015
	
	f. Check capacitor and replace if

defective.



	
	
	g. Defective resistor 2A1R40 ~ g. Check resistor for 10,000 +500 ohm
	
	resistance. If necessary, replace

defective resistor.



	
	
	h. Defective resistor 2A1R47 re Check resistor for 249 +10 ohms
	i
	_

resistance. If necessary, replace

defective resistor.



	
	
	t. Defective amplifier 2A1AR4 ~ a1 Check amplifier and replace if
	
	defective. —



	
	
	7. Defective resistor 2A1R44
	
	_j- Check resistor for 5,100 +255 ohms

resistance. If necessary, replace

defective resistor.



	
	
	k. Defective transistor 2A1Q14
	
	k. Check transistor and replace if

defective.



	30
	Indicator lamp DS1 on test

cable does not momen
	a. Defective diode 2A1CR19 La. Check diode and replace if
	
	defective.



	
	tarily go out (step 25).
	b. Defective resistor 2A1R16 ~ 6. Check resistor for 1,000 +50 ohms
	
	resistance. If necessary, replace

defective resistor.



	
	
	c. Defective resistor 2A1R18 ~|. c. Check resistor for 5,100 +255 ohms
	
	resistance. If necessary, replace

defective resistor.



	
	
	d. Defective transistor 2A1Q7|d. Check transistor and replace if
	
	defective.



	
	
	e. Defective transistor 2A1Q8~1. e. Check transistor and replace if
	
	defective.



	31
	Multimeter does not indicate
	
	
	a. Check diode and replace if defective



	
	from +10.8 to +18.2 volts

dc after 20 seconds
	b. Defective transistor 2A1Q12
	I
	.b. Check transistor and replace if

defective.



	
	'(maximum). Indicator

lamp DS1 on test cable

does not light (step 25).
	c. Defective resistor 2A1R27 le. Check resistor for 820 +40 ohms
	
	resistance. If necessary, replace

defective resistor.



	
	
	d. Defective unijunction transistor

2A1Q13.
	
	d. Check unijunction transistor and

replace if defective.



	
	
	e. Defective diode 2CR5 Le. Check diode and replace if defecti

f. Defective transformer 2T1 Lf. Check transformer and replace if
	
	



	
	
	g. Defective silicon-controlled
	
	defective.

g. Check silicon-controlled rectifier



	
	
	rectifier 2CR7.

h. Defective silicon-controlled
	;
	|

and replace if defective.

h. Check silicon-controlled rectifier an



	
	
	rectifier 2CR8.

i. Defective limit switch 2S1
	
	replace if defective.

}

i. Check limit switch and replace if |



	
	
	
	|
	defective.














	
	Trouble symptom
	Probable cause
	'Checks and corrective measures




	
	
	d. Defective amplifier 2A1AR1 ~+- d. Check amplifier and replace if
	defective.



	
	
	
	e. Defective resistor 2A1R10 ~1. e. Check resistor for 5,100 +255 ohms

resistance. If necessary, replace



	
	
	f. Defective transistor 2A1Q1 ~~ Ly. Check transistor and replace if
	defective resistor.

defective.



	35
	Indicator lamp DS1 on test

cable does not momentarily

go out (step 27).
	
	Defective diode 2A1CR11 ~_= {Check diode and replace if defective.



	36
	Multimeter does not indicate

from +10.8 to +13.2 volts

de after 20 seconds
	a. Defective diode 2A1CR14

b. Defective transistor 2A1Q2 ibs Check transistor and replace if
	a. Check diode and replace if defective.

defective.



	
	(maximum). Indicator

lamp DS1 on test cable

does not light (step 27).
	5

c. Defective resistor 2A1R24
	.c. Check resistor for 820 +40 ohms

resistance. If necessary, replace

af

defective resistor.



	
	
	d. Defective unijunction transistor

2A1Q3.
	d. Check unijunction transistor and

replace if defective.

e. Defective diode 2CR61. e. Check diode and replace if defective.



	
	
	
	a

f. Defective transformer 2T2 qui Check transformer and replace if



	
	
	g. Defective silicon-controlled 2CR9
	defective.

Check silicon-controlled rectifier

and replace if defective.



	
	
	h. Defective silicon-controlled rectifier | h.

2CR10.
	Check silicon-controlled rectifier

and replace if defective.



	
	
	1. Defective limit switch 2S1 Ee
	Check limit switch and replace if

defective.



	
	
	j. Defective de motor and brake 2B1 amt
	Check de motor and brake and

replace if defective.



	
	
	k. Defective 480 to 1 gearbox|. k.
	Check 430 to 1 gearbox and replace

|

if defective.



	
	
	l. Defective followup potentiometer

2R3.
	Check mechanical operation of

l.

potentiometer and replace if

defective.



	
	
	m. Rotary mount actuator requires

adjustment.
	Perform adjustment; refer to

m.

paragraph 5—55e.



	37
	Multimeter does not indicate

from +10.8 to +18.2 volts

dc after a period of more
	a. Defective resistor 2A1R8 ~
	Check resistor for 10,000 +500 ohn

a.

resistance. If necessary, replace

defective resistor.



	
	than 20 seconds. Indicator

lamp DS1 on test cable

requires more than 20
	b. Defective resistor 2A1R9 ~ a
	Check resistor for 348 +15 ohms

resistance. If necessary, replace

defective resistor.



	
	seconds to light (step 27).
	c. Defective amplifier 2A1AR2|. C.
	Check amplifier and replace if

defective.



	
	
	d. Defective diode 2A1CR10 ~|_ d.
	Check diode and replace if defective.



	
	
	e. Defective diode 2A1CR15|_ e.
	Check diode and replace if defective.



	
	
	f. Defective dec motor and brake 2B1/f.
	Check de motor and brake and

replace if defective.



	
	
	g. Defective 480 to 1 gearbox1- g.
	Check 4380 to 1 gearbox and replace

if defective.



	
	
	h. Rotary mount actuator requires

adjustment.
	h

. Perform adjustment; refer to

paragraph 5-55c.



	38
	Oscilloscope display abnormal

(step 29).
	a. Defective diode 2A1CR17|_ a.

b. Defective resistor 2A1R388 ~|. b
	Check diode and replace if defective.

'

. Check resistor for 560 +25 ohms

resistance. If necessary, replace

defective resistor.



	
	
	c. Defective resistor 2A1R45|. Cc
	: Check resistor for 5,100 +255 ohms |

resistance. If necessary, replace —

defective resistor.



	
	
	d. Defective transistor 2A1Q12|. d.
	Check transistor and replace if

defective.













	Trouble symptom
	Probable cause
	'Checks and corrective measures




	
	Defective resistor 2AiR39 e.

é.
	Check resistor for 1,500 +75 ohms

resistance. If necessary, replace



	
	
	defective resistor.



	
	h. Defective capacitor 2A1iC9 ss h
	. Check capacitor and replace if



	
	
	defective.



	
	. Defective capacitor 2A1C10

dela
	li

. Check capacitor and replace if



	
	
	defective.



	
	j. Defective unijunction transistor
	j

- Check unijunction transistor and



	
	2A1Q13.
	replace if defective.



	
	k. Defective diode 2CR5
	- Check diode and replace if defective.

-k



	
	l. Defective transformer 2T1 ji oll
	. Check transformer and replace if



	
	
	defective.



	Oscilloscope display abnormal
	a. Defective diode 2A1CR14 La
	



	(step 31).
	b. Defective resistor 2A1R14
	. Check diode and replace if defective.

. Check resistor for 560 +25 ohms

1.6



	
	
	resistance. If necessary, replace



	
	
	defective resistor.



	
	ec. Defective resistor 2A1R11 Le
	~ Check resistor for 5,100 +255 ohms



	
	
	resistance. If necessary, replace



	
	
	defective resistor.



	
	d. Defective transistor 2A1Q2 Ld
	. Check transistor and replace if



	
	
	defective.



	
	e. Defective resistor 2A1R12|. e.
	Check resistor for 1,500 +75 ohms



	
	
	resistance. If necessary, replace



	
	
	defective resistor.



	
	f. Defective resistor 2A1R23|. f.
	Check resistor for 510 +25 ohms



	
	
	resistance. If necessary, replace



	
	
	defective resistor.



	
	g. Defective resistor 2A1R24
	. Check resistor for 820 +40 ohms

g



	
	
	resistance. If necessary, replace



	
	
	defective resistor.



	
	h. Defective capacitor 2A1C6 Lp
	. Check capacitor and replace if



	
	
	r

defective.



	
	1. Defective capacitor 2A1C3
	Check capacitor and replace if



	
	
	defective.



	
	j. Defective unijunction transistor

2A1Q3.
	Check unijunction transistor and

j.



	
	224

Ke betective diode 2CR6
	replace if defective.



	
	l. Defective transformer 2T2 ed
	Check diode and replace if defective.

k.

. Check transformer and replace if



	
	defective.



	Multimeter does not indicate

POT ete a LO eee
	a. Defective transformer 2T1 4a,
	. Check transformer and replace if



	
	
	defective.



	volts de (step 38).
	b. Defective silicon-controlled
	Check silicon-controlled rectifier

b.



	
	rectifier 2CR7.
	and replace if defective.



	
	c. Defective silicon-controlled
	Check silicon-controlled rectifier and

Cc.



	
	rectifier 2CR8.

d- Defective limit switch soles
	replace if defective.

eee d.



	
	
	Check limit switch and replace if



	
	e. Defective dc motor and brake 2B1Le.
	defective.

Check de motor and brake and



	
	
	replace if defective.



	Multimeter does not indicate

POM ete eee i LO ee
	a. Defective transformer 2T2 La
	. Check transformer and replace if



	
	
	defective.



	volts de (step 35).
	b. Defective silicon-controlled
	Check silicon-controlled rectifier

b.



	
	rectifier 2CR9.
	and replace if defective.



	c. Defective silicon-controlled
	C.

Check silicon-controlled rectifier



	
	rectifier 2CR10.
	and replace if defective.



	
	d. Defective limit switch 251 ~ d.
	Check limit switch and replace if

defective.



	
	a. Defective 430 to 1 gearbox ~4- a.
	Check 480 to 1 gearbox and



	Pinion gear does not rotate

counterclockwise two revo
	
	replace if defective.



	lutions (step 37).
	b. Defective dc motor 2B1 ~
	_b.

Check de motor and replace if














	Item No.
	Trouble symptom
	
	Checks and corrective measures




	43
	Pinion gear does not rotate

counterclockwise one-half

revolution (step 38).
	. Defective 430 to 1 gearbox ~4- a. Check 430 to 1 gearbox and

. Defective de motor 2B1 ~4 b. Check de motor and replace if
	replace if defective.

defective.



	44
	Pinion gear does not rotate

clockwise four and one-

half revolutions (step 39).
	. Defective 430 to 1 gearbox ~4- a. Check 430 to 1 gearbox and

. Defective de motor 2B1+ b. Check de motor and replace if
	replace if defective.

defective.



	45
	Pinion gear does not rotate

clockwise one-half

revolution (step 40).
	. Defective 480 to 1 gearbox ~4. a. Check 480 to 1 gearbox and

' Defective demmnotor sable
	replace if defective.

oe So b. Check de motor and replace if .

defective.



	46
	Pinion gear rotates further

than 2° clockwise (step 42).
	Defective limit switch 2S1
	Check limit switch and replace if

defective.



	AT
	Pinion gear rotates further

than 2° counterclockwise

(step 45).
	Defective limit switch 2S1
	Check limit switch and replace if

defective.






	c. Voltage and Resistance (V & R) Measurement.

	(1) Voltage measurements. To perform voltage measurements on rotary mount actuator, proceed as follows:



Remove cover from rotary mount actuator.


	(a) Set switches S1 and S2 on test cable to off position.

	(b) Connect the connector J1 on test cable (fig. 5-20) to connector 2P1 on rotary mount actuator.

	(c) Turn ac and de power sources (fig. 5-20) on.

	(d) Set switch S1 on test cable to on position. Allow 15 minutes to warmup.

	(e) Using multimeter (dc voltages) and ac voltmeter (ac voltages), perform the voltage measurements on terminals as indicated below.












	
	Voltmeter
	Voltage




	2T3-2
	2T3-4
	to 117.3
	



	2T3-1
	2T3-3
	HOT

tolt178

Pvac
	



	2T3-5
	2T3-8
	vac

112.7

to 117.3
	



	2T3-11
	2T3-12
	76.44 to

79.56 vac
	



	2A1-E1
	2A1—-H3
	9.59 vae

9.21 to

-
	



	2A1—H2
	2A1—-E3
	5.04 vae

8.36 to
	



	2A1—-E4
	2A1—-E3
	5.04 vac

8.86 to
	



	2A1-EH5
	2A1—E8
	vac

to 117.8

112.7,
	



	2A1-E6
	2A1—E3
	Loree

vde

fica
	



	2A1-E3
	2A1—E7
	vde

tomes

ae
	



	2A1-E8
	2A1-E8
	to
	



	2A1—E10
	2A1-E3
	"0s 0 vde
	



	2A1-E3
	2A1—E11
	tom.

vde

23
	



	2A1-E12
	2A1—-E8
	to +0.6

vde

0.0
	



	2A1-Fi14
	2A1-E3
	vde

7s es

ae
	








	
	Voltmeter
	Voltage
	



	
	"i
	
	




	2A1-E15
	2A1-E8
	
	



	2A1—-H3
	2A1-—E16
	
	vde



	2R3-3
	2R3-1
	
	vde



	TBI-A
	TB1-C
	
	vde



	TB1-A
	TB=D
	
	vde



	TB1-B
	TB1-A
	
	vde



	TB1i-E
	TB1-A
	
	





(2) Resistance measurements. Note that this equipment is transistorized. The resistance measurements in the following chart are obtained with no power applied to the rotary mount actuator and with no external connections to connector 2P1. Using the multimeter, perform the resistance measurements on pins of connector 2PE as indicated below.










	Multimeter
	
	
	Resistance (ohms)




	
	
	RX1,000
	19,785 to 21,875



	
	
	el

HUYOMDZ

RX1,000
	19,785 to 21,875



	P+
	
	RX100
	1,590 to

1,750



	eA teva
	alll ll oll a
	RX100
	1,590 to

1,750





Figure 5-22. Rotary mount actuator, schematic diagram. [Located in back of manual]

Figure 5-23. Rotary mount actuator, wiring diagram. [Located in back of manual]



3-15. Door Actuator (Unit 4) Troubleshooting

The left, right and vertical door actuators are dentical. General support troubleshooting procelures for the door actuator are given below.

a. Operational Check.

The operation check of the door actuator consists of simulating various conditions and observign the results.

Make sure that +28-volt de power source is off before performing steps (1). through (3) below. Dangerous voltage of +28 volts dc are present on the clip when power is on.

(1) Fabricate test cable as shown in figure 25.


	(2) Connect the connector P1 on test cable (fig. 5-25) to connector 4J1 on door actuator.

	(3) Connect test cable (fig. 5-25) to +28 volt de power source.

	(4) Turn de power source on. Allow 15 minutes for warmup.

	(5) Momentarily connect clip to pin B of test cable connector P1 for 12 seconds. The door actuator shaft shall fully extend from 19.65 to 19.73 inches. The extend lamp DS1 should light and retract lamp DS2 on test cable should go out.

	(6) Momentarily connect clip to pin A of test cable connector P1 for 12 seconds. The door actuator shaft shall fully retract from 13.71 to 13.79 inches. The retract lamp DS2 should light and extend lamp DS1 on test cable should go out.

	b. Troubleshooting Chart. Steps referenced in the Trouble symptom column refer to numbered subparagraphs in the operational check (a above). Electronic parts and associated circuitry referenced in the troubleshooting chart are shown in the schematic diagram (fig. 2—22).












	item No.
	Trouble symptom
	Probable cmueee
	Checks and corrective measures




	aq
	Door actuator shaft does

not move and extend

lamp DS1 on test cable

does not light (step 5).
	a. Defective extend limit switch (s)

4S1 and 482.

b. Defective door close field coil 6. Check field coil and repair or

c. Defective motor 4B1

BLE

et. oe ap

d. Defective gear train d. Check gear(s) and replace if
	a. Check switch(s) and replace if

defective.

replace motor if defective.

ec. Check motor and replace if

defective.

defective.



	i 2
	Door actuator shaft does

not fully extend from

19.65 to 19.73 inches

and extend lamp DSi on

test cable does not light

(step 5).
	a. Extend limit switch(s) 4S1 and

482 not properly adjusted.

oe

ew

b. Defective gear train

2
	a. Adjust extend limit switch (refer

to para 5-55d (8) and (4)).

ee b. Check gear(s) and replace if

defective.



	7)
	Door actuator shaft does

not move and retract lamp

DS2 on test cable does

not light (step 6).
	a. Defective retract limit switch (s)

483 and 484.

b. Defective door open field coil

Cee

c. Defective motor 4B1

d. Defective gear train d. Check gear(s) and replace if
	a. Check switch (s) and replace if

defective.

b. Check field coil and repair or

replace motor if defective.

ee c. Check motor and replace if

defective.

defective.



	4
	Door actuator shaft does

not fully retract from

13.71 to 13.79 inches

and retract lamp DS2 on

test cable does not light

(step 6).
	ee

a. Retract limit switch(s) 483 and

484 not properly adjusted.

b. Defective gear train
	a. Adjust retract limit switch (refer

to para 5-55d (1) and (2)).

b. Check gear(s) and replace if

defective.
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Figure 5-24. Rotary mount actuator module 2A1, wiring diagram.

EL6720-250-35-TM-99 ©
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Figure 5-25. Door actuator, cable fabrication diagram and test setup.


	c. Voltage and Resistance (V & R) Measurements.

	(1) Voltage measurements. Not applicable.




	(2) Resistance measurements. The resistance measurements in the following chart are obtained with no power applied to the door actuator and with no external connection to connector 4J1. Using the multimeter, perform the resistance measurements on pins of connector 4J1 as indicated below.



For extention or retraction of door actuator shaft refer to a above.











	
	Multimeter
	Range
	
	




	a
	
	
	Door actuator
	Resistance

(ohms)



	C
	E
	RX10,000:
	Ex tend
	Infinite



	Cc
	A
	
	Extend
	4



	E &
	B
	
	Extend
	Infinite



	imc | D
	
	
	Extend
	0



	7C
	E
	
	Retract
	0



	Cc
	A
	
	Retract
	Infinite



	C
	B
	
	Retract
	4



	uC
	D
	RX10,000
	Retract
	Infinite







5-16. Light Sensor (Unit 5) Troubleshooting

The left, right, and vertical light sensors are identical. General support troubleshooting procedures for the light sensor are given below.


	a. Operational Checks.

	(1) Connect the light sensor, test equipment, and LS-80A as shown in figure 5-26,



Refer to figure 5-13 for location of controls and indicators on LS-80A.


	(2) Set all switches and controls on LS-80A to their OFF, neutral, of counterclockwise positions. Turn ac and de power sources on.

	(3) Set POWER switch (PANEL POWER section) on LS-80A to ON position. The AC PWR and DC PWR indicators (PANEL POWER section) on LS-80A, and the LS-—23838A should light. Allow 15 minutes for warmup.

	(4) Set MASTER switch (MASTER section) on LS-80A to LENS CONE position.

	(5) Set TEST switch (LENS CONE section) on LS-80A to PHOTO SENSOR position. The
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Figure 5-26. Light sensor, test setup.

DC VOLTS indicator (MASTER section) on LS— 80A should light.


	(6) Set EXP SIGNAL RANGE switch (LENS CONE section) on LS-80A to 0-10000 position.

	(7) Place light sensor on light surface of LA-233A.

	(8) Adjust EXP SIGNAL FOOT-LAM-BERTS control (LENS CONE section) on LS-80A for a null indication on vtvm; the EXP SIGNAL FOOT-LAMBERTS control (LENS CONE section) on LS—80A should be from 1280 to 1920.

	(9) Install 25 percent neutral density filter (PN 2998-933-1) between light sensor and light surface of LA—233A.

	(10) Readjust EXP SIGNAL FOOT-LAM-BERTS control (LENS CONE section) on LS— 80A for a null indication on vtvm; the EXP SIG-NAL FOOT-LAMBERTS control (LENS CONE section) on LS—80A should be from 320 to 480.

	(11) Substitute 8.0 percent neutral density filter (PN 2998-933-2) for the 25 percent neutral density filter on LA-233A.

	(12) Readjust EXP SIGNAL FOOT-LAM-BERTS control (LENS CONE section) on LS-80A for a null indication on the vtvm; the EXP SIGNAL FOOT-LAMBERTS control (LENS CONE section) on LS—80A should be from 102.4 to 153.6.

	(13) Substitute 1.6 percent neutral density







	filter (PN 2998-933-3) for the 8.0 percent neutral density filter on LA~2388A.

	(14) Set EXP SIGNAL RANGE switch (LENS CONE section) on LS-80A to 0-100 position. ;

	(15) Readjust EXP SIGNAL FOOT-LAM-BERTS control (LENS CONE section) on LS-80A for a null indication on the vtvm; the EXP SIGNAL FOOT-LAMBERTS control (LENS CONE section) on LS-80A should be from 19.97 to 29.95. : :

	(16) Substitute 0.5 percent neutral density filter (PN 2998-933-4) for the 1.6 percent neutral density filter on LA-233A.

	(17) Readjust EXP SIGNAL FOOT-LAM-BERTS control (LENS CONE section) on LS-80A for a null indication on the vtvm; the EXP SIGNAL FOOT-LAMBERTS control (LENS CONE section) on LS-80A should be from 6.4 to 9.6.

	(18) Set the POWER switch (PANEL POW-ER section) on LS-80A to OFF position. All indicators and LA~233A should go out.

	(19) Turn ac and de power sources off.




	(20) Disconnect test setup.




	b. Troubleshooting Chart. Steps referenced in the Trouble symptom column refer to numbered subparagraphs in the operational check (a above). Electronic parts and associated circuitry referenced in the troubleshooting chart are shown in the schematic diagram (fig. 2-23) and wiring diagram (fig. 5-27).












	
	Trouble symptom
	Probable cause
	Checks and corrective measures




	1
	Null cannot be obtained

on vtvm (step 8).
	a. Defective photo cell 5V1 La. Check photo cell and replace if

b. Defective pendant connector

5P1.
	defective.

b. Check pendant connector and

replace if defective.



	2
	Null can be obtained on

vtvm but EXP SIGNAL

FOOT-LAMBERTS

control on LS-80A does

not indicate from 1280

to 1920 (step 8).
	Defective photo cell 5V1 | Check photo cell and replace if
	defective.

;



	3
	Null cannot be obtained on

vtvm (step 10).
	a. Defective photo cell 5V1 L.a. Check photo cell and replace if

b. Defective pendant connector 5P11. b. Check pendant connector and
	defective.

replace if defective.



	4
	Null can be obtained on

vtvm but EXP SIGNAL

FOOT-LAMBERTS

control on LS-80A does

not indicate from 320 to

480 (step 10).
	Defective photo cell 5V1
	-Check photo cell and replace if

|

defective.



	5
	'Null cannot be obtained

on vtvm (step 12).
	a. Defective photo cell 5V1 L.a. Check photo cell and replace if

b. Defective pendant connector 5P11- b. Check pendant connector and
	defective.

replace if defective.



	6
	Null can be obtained on

vtvm but EXP SIGNAL

FOOT-LAMBERTS

control on LS-80A does

not indicate from 102.4

to 153.6 (step 12).
	Defective photo cell 5V14- Check photo cell and replace if
	defective.



	7
	Null cannot be obtained

on vtvm (step 15).
	a. Defective photo cell 5V1 ~L. a. Check photo cell and replace if

b. Defective pendant connector 5P1|-b. Check pendant connector and
	defective.

replace if defective.



	8
	Null can be obtained on

vtvm but EXP SIGNAL

FOOT-LAMBERTS

control on LS—80A does

not indicate from 19.97

to 29.95 (step 15).
	Defective photo cell 5V1 ~
	-Check photo cell and replace if

defective.



	9
	Null cannot be obtained on

vtvm (step 17).
	a. Defective photo cell 5V1 L.a. Check photo cell and replace if

;

b. Defective pendant connector 5P14- b. Check pendant connector and
	defective.

replace if defective.



	10
	Null can be obtained on

vtvm but EXP SIGNAL

FOOT-LAMBERTS

control on LS-80A does

not indicate from 6.4

to 9.6 (step 17).
	Defective photo cell 5V1 4-Check photo cell and replace if
	defective.





c. Voltage and Resistance (V & R) Measure- The troubleshooting procedures to be performed or 134AV81400-3) (Unit 6) Troubleshooting rect support maintenance (para 3-9).

nents. Not applicable. by general support maintenance are identical with 5-17. Camera Pulse Panel (134AV81400-1 the troubleshooting procedures performed by di-
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	l, THE SMALL NUMBERS ON EACH WIRE( ADJACENT TO THE COMMON OR BASE LINE) CORRESPONDS TO THE STATION TO WHICH THE WIRE RUNS.

	2. WIRES ARE 24 AWG WITH PLASTIC JACKET. EL6720-250-35-TM-89



Figure 5-27. Light sensor, wiring diagram.



5—18. Pod Assembly (Unit 10) Troubleshooting

Refer to TM 11-6760-228-85-1 for general support troubleshooting procedures on pod assembly.



5—19. Camera (Unit 9) Troubleshooting

Refer to TM 11-6720-236-35 for general support troubleshooting procedures on camera.



5—20. Camera Mount A (Unit 11) or Camera Mount B (Unit 12) Troubleshooting

The troubleshooting procedures to be performed by general support maintenance consists of insuring that the camera mount A or camera mount B can be rotated from 30° left to 30° right without any binding.



5-21. Flight Line Tracker (Unit 13) Troubleshooting

The troubleshooting procedures to be performed by general support maintenance consist of—


	a. Insuring that the flight line tracker is mounted firmly in place on the aircraft glareshield.

	b. Insuring that the vertical sight indicator is centered within its associated channel assembly.





5-22. Right Oblique Sight (Unit 14) and Left Oblique Sight (Unit 15) Troubleshooting

The troubleshooting procedures to be performed by general support maintenance on the right and left oblique sights are identical and consist of insuring that the depression angle scale indexes properly at the appropriate depression angle.




Section Ill. ADJUSTMENTS, ALIGNMENT, REPAIR, REMOVAL, AND REPLACEMENT

High voltage is used in this equipment. Be careful when working on the high voltage (+2500 vdc), 115-volt ac, 400-Hz and +28-volt de connections.

Do not use an ac soldering gun; damaging voltage may be induced in the circuitry.


5—23. General Replacement Techniques

a. The manual V/H control panel (Unit 7), photo system assembly (Unit 1), rotary mount actuator (Unit 2) and pod assembly (Unit 10) are transistorized. If the soldering iron (penciltype, 25-watt maximum capacity) must be used with ac, use an isolation transformer between the iron and ac power source.



b. Marking.

(1) Electrical parts. During disassembly, mark or tag all electrical connections to assure proper connections during reassembly. Before a part is removed, note the position of the part and its leads. Wire the replacement part in essentially the same position to avoid undesired coupling and shorting of wires.


	(2) Mechanical parts. During disassembly, mark all gears, shafts, and mechanical parts by scribe marks or other appropriate means to assure proper orientation and positioning during reas- sembly. |

	c. Liquid staking. To remove screws and nuts | that have been assembled with liquid staking, apply heat with a soldering iron to loosen the bond. -

	d. When soldering transistor or diode leads, solder quickly; wherever wiring permits, use a heat sink (such as long-nosed pliers) between the | soldered joint and the transistor or diode.





5-24. Considerations Before Disassembly

Repairs by the general support maintenance repairman that can be made by disassembly of the particular parts that operate as a group to perform a function are outlined in a through n below. Refer to the paragraphs concerning the defective major component, Repair or replace the defective assembly, part or parts; then reassembly the major component.

a. Manual. V/H Control Panel (Unit .7). Repairs are made to the manual V/H control panel after removal from the aircraft. Refer to paragraphs 3-12, and 5-25 through 5-32 for disassembly and reassembly of the manual V/H control panel parts shown in figures 3-17, and 5-28 through 5-35.

b. Photo Junction Panel (Unit 8). Repairs are made to the photo junction panel at direct support maintenance, refer to paragraph 3-13.


	c. Photo Control Panel (Unit 3). Repairs are made to the photo control panel after removal from the aircraft. Refer to paragraphs 3-14 and 5-34 for disassembly and reassembly of the photo control panel parts shown in figures 3-19 and '5-36.

	_d. Photo System Assembly (Unit 1). Repairs are made to the photo system assembly after re- 'moval from the aircraft. Refer to paragraphs 3- 115, 5-35 through 5-39 for disassembly and relassembly of the photo system assembly parts shown in figures 3-20, and 5-37 through 5-41.

	e. Rotary Mount Actuator (Unit 2). Repairs 'are made to the rotary mount actuator after re- 'moval from the aircraft. Refer to paragraphs 5—40 through 5-42 for disassembly and reassembly of ithe rotary mount actuator parts shown in figures 5-44 and 5-45.

	f. Door Actuator (Unit 4). Repairs are made ito the door actuator after removal from the air- 'craft. Refer to paragraphs 5-48 and 5-44 for disassembly and reassembly of the door actuator parts shown in figures 5-46 and 5-47.

	g. Light Sensor (Unit 5). Repairs are made to 'the light sensor after removal from the aircraft. 'Refer to paragraph 5-45 for disassembly and reassembly of the light sensor parts shown in figure 5-48. ;

	h. Camera Pulse Panel (134AV81400-1 or 184AV81400-3) (Unit 6). Repairs are made to the camera pulse panel at direct support maintenance, refer to paragraph 3-16.

	i. Pod Assembly (Unit 10). Refer to TM 11- 9760-228-35-1 for repairs on pod assembly.

	jj. Camera (Unit 9). Refer to TM 11-6720- "36-35 for repairs on camera.




	k. Camera Mount A (unit 11). Repairs are made to the camera mount A after removal from the aircraft. Refer to paragraphs 5—49 and 5-50 for disassembly and reassembly of the camera mount A parts shown in figures 5-49 and 5-50 (t) ands(2

	l. Camera Mount B (Unit 12). Repairs are made to the camera mount B after removal from the aircraft. Refer to paragraphs 5-51 and 5-52 for disassembly and reassembly of the camera mount B parts shown in figures 5-51 and 5-52 (1) and (2).



m. Flight Line Tracker (Unit 13). Repairs are made to the flight line tracker after removal from the aircraft. Refer to paragraph 5-53 for disassembly and reassembly of the flight line tracker parts shown in figure 5-53.

n. Right Oblique Sight (Umt 14) and Left Oblique Sight (Unit 15). Repairs are made to the right oblique sight and left oblique sight after removal from the aircraft. Refer to paragraph 5-54 for disassembly and reassembly of the right oblique sight and left oblique sight parts shown in figure 5-54.

5—25. Manual V/H Control Panel (Unit 7), Disassembly and Reassembly (fig. 5-28)

a. Disassembly. To disassemble the manual V/H control panel, proceed as follows:

(1) Perform paragraph 3-12a.


	(2) Unsolder and carefully mark or tag all electrical connections to receptacle 7TP8 through TOR LOutas

	(3) Remove two nuts (1), two washers (2), two washers (3), and two screws (4) securing receptacle 7TP8 through 7TP10 (5) to chassis (86). Remove receptacle 7TP8 through 7TP10 (5) from chassis (86).

	_ (4) Unsolder and carefully mark or tag all wires that pass through clamp (10), Remove wires from clamp (10).

	(5) Remove nut (6), washer (7), washer (8), and screw (9) securing clamp (10) to chassis (86). Remove clamp (10) from chassis (86).

	(6) Unsolder and carefully mark or tag all wires that pass through clamp (11). Remove wires from clamp (11).

	(7) Remove nut (6), washer (7), washer (8), and screw (9) securing clamp (11) to chassis (86). Remove clamp (11) from chassis (86).

	(8) Unsolder and carefully mark or tag all electrical connections to potentiometer 7R1 (16).

	(9) Remove two nuts (12), two washers (13), two washers (14), and two screws (15) securing potentiometer 7R1 (16) to chassis (86).



Remove potentiometer 7R1 (16) from chassis (86).


	(10) Remove two screws (17) that secure amplifier 7AR1 (18) to connector 7J4 (30). Remove amplifier 7AR1 (18) from connector (30),

	(11) Unsolder and remove capacitor 7C13 (19) from terminal board 7TB1 (25) and terminal (28).

	(12) Unsolder and remove capacitor 7C10 (20) from connector 7J4 (80).

	(18) Unsolder and remove diode 7CR1 (21) from connector 7J4 (30).

	(14) Unsolder and carefully mark or tag all electrical connections to terminal board 7TB1 (25).

	(15) Remove two screws (22), two washers (23) and two washers (24) securing terminal board 7TB1 (25) to chassis (86). Remove terminal board 7TB1 (25) from chassis (86).

	(16) Unsolder and carefully mark or tag all electrical. connections to connector 7J4 (380).

	(17) Remove two nuts (26), two washers (27), terminal (28), and two screws (29) securing connector 7J4 (30) to chassis (86). Remove connector 7J4 (30) from chassis (86).

	(18) Unsolder and carefully mark or tag all electrical connections to resistor 7R4 (35).

	(19) Remove nut (31) washer (32), washer (33), and screw (34) securing resistor 7R4 (35) to chassis (86). Remove resistor 7R4 (35) from chassis (86).

	(20) Unsolder and carefully mark or tag all wires passing through chassis (86) in area of grommets (36 and 37). Remove wires from area of grommets (36 and 37).

	(21) Remove grommets (36 and 37) from chassis (86).

	(22) Unsolder and remove capacitor 7C15 (88) from connector 7J2 (48).

	(23) Unsolder and remove resistor 7R2 (39) from two terminals (84).

	(24) Unsolder and carefully mark or tag all wires that pass through clamp (48). Remove wires from clamp (48). !

	(25) Remove nut (40), washer (41), and screw (42) securing clamp (43) to chassis (86). Remove clamp (43) from chassis (86).

	(26) Unsolder and carefully mark or tag all electrical connections to connector 7J2 (48).

	(27) Remove two nuts (44), two washers (45), two washers (46), and two screws (47) securing connector 7J2 (48) to chassis (86). Remove connector 7J2 (48) from chassis (86).

	(28) Unsolder and carefully mark or tag all electrical connections to filter 7FL1 (49).




	(29) Remove nut (49) securing filter 7FLL (49) to chassis (86). Remove filter 7FL1 (49) from chassis (86).

	(30) Unsolder and carefully mark or tag all electrical connections to filter 7FL2 (50).

	(31) Remove nut (50) securing filter 7FL2 (50) to chassis (86). Remove filter FL2 (50) from chassis (86).

	(82) Unsolder and remove capacitor 7C11 (51) from terminal E16 (54) and terminal E11 (84).

	(33) Remove nut (52), washer (53), terminal (54), washer (55), and screw (56) from chassis (86).

	(34) Unsolder and carefully mark or tag all electrical connections to zener diode 7VR1 (61) and terminal (61).

	(35) Remove nut (57), washer (58), terminal (61), washer (59), washer (60), and washer (60) securing Zener diode 7VR1 (61) to chassis (86). Remove Zener diode 7VR1 (61) from chassis (86).

	(36) Remove' grommet (62) from chassis (86).

	(87) Unsolder and remove capacitor TCT (63), capacitor 7C9 (63), and capacitor 7C8 (64).

	(38) Unsolder and carefully mark or tag all electrical connections to transformer 7T1 (69).

	(39) Remove two screws (65), two washers (66), two seal washers (67), and strap (68) securing transformer 7T1 (69) to chassis (86). Remove transformer 7T1 (69) from chassis (86).

	(40) Unsolder and remove capacitor 7C1 (70) and capacitor 7C2 (70) from transformer 7T1 (69). :

	(41) Unsolder and carefully mark or tag all electrical connections to transformer 7T2 (75).

	(42) Remove two screws (71), two washers (72), two seal washers (73), and strap (74) se curing transformer 7T2 (75) to chassis (86). Remove transformer 7T2 (75) from chassis (86).

	(43) Unsolder and remove capacitor 7C3 (76) and capacitor 7C4 (76) from transformer: (bee to).

	(44) Unsolder and carefully mark or tag all electrical connections to transformer 7T3 (77). |

	(45) Remove two screws (71), two washers) (72), two seal washers (73), and strap (74) securing transformer 7T3 (77) to chassis (86). Remove transformer 7T3 (77) from chassis (86).

	(46) Unsolder and remove capacitor 7C5 (76) and capacitor 7C6 (76) from transformer 7T3 (77).




	(47) Unsolder and carefully mark or tag all electrical connections to connector 7J1 (80).

	(48) Remove four nuts (78) and four screws (79) securing connector (80) and gasket (81) to chassis (86). Remove connector 7J1 (80) and gasket (81) from chassis (86).



(49) Unsolder and carefully mark or tag all electrical connections to connector 7P1 (82). Remove connector 7P1 (82) from pendant cable.


	(50) Unsolder and carefully mark or tag all electrical connections to terminals 7E1 through 7E13 (84).

	(51) Remove 18 screws (83) securing terminals 7E1 through 7E13 (84) to chassis (86). Remove terminals 7E1 through 7E13 (84) from chassis (86).

	_ (52) Remove nameplate (85) from chassis (86). .

	(58) For disassembly of chassis (86), refer to paragraph 5-26a.

	b. Reassembly. To reassemble the manual V/H control panel, proceed as follows:



Refer to the wiring diagram (fig. 3-3) to obtain correct electrical connections and parts location.


	(1) Perform paragraph 5-266 to insure that chassis (86) is completely assembled.

	(2) Install nameplate (85) to chassis (86).




	(8) Install 138 terminals 7E1 through 7E138 (84) to chassis (86), using 13 screws (838).

	(4) Solder electrical connections to terminals TE1 through 7E13 (84).

	(5) Solder appropriate electrical connections to connector 7P1 (82).

	(6) Install connector 7Ji (80) and gasket (81) to chassis (86), using four screws (79) and four nuts (78).

	(7) Solder appropriate electrical connections "© connector 7J1 (80).

	(8) Solder capacitor 7C5 (76) and capacitor 'C6 (76) to transformer 7T3 (77).

	(9) Install transformer 7T3 (77) to chassis (86), using two screws (71), two washers (72), two seal washers (73), and strap (74).

	(10) Solder appropriate electrical connections /o transformer 7T3 (76).

	(11) Solder capacitor 7C3 (76) and capacitor "C4 (76) to transformer 7T2 (75).

	(12) Install transformer 7T2 (75) to chassis '86), using two screws (71), two washers (72), 'wo seal washers (73), and strap (74).

	(13) Solder appropriate electrical connections lo transformer 7T2 (75).




	(14) Solder capacitor 7C1 (70) and capacitor 7C2 (70) to transformer 7T1 (69).

	(15) Install transformer 7T1 (69) to chassis (86), using two screws (65), two washers (66), two seal washers (67), and strap (68).

	(16) Solder appropriate electrical connections to transformer 7T1 (69).

	(17) Install capacitor 7C8 (64), capacitor 7C9 (63), and capacitor 7C7 (63) to chassis (86).

	(18) Solder appropriate electrical connections to capacitor 7C8 (64), capacitor 7C9 (63), and capacitor 7C7 (63).

	(19) Install grommet (62) to chassis (86).




	(20) Install zener diode 7VR1 (61) to chas-Sis (86), using two washers (60), washer (59), terminal (61), washer (58), and nut (57).

	(21) Solder appropriate electrical connections to Zener diode 7VR1 (61) and terminal (61).

	(22) Install screw (56), washer (55), terminal (54), washer (53), and nut (52) to chassis (86).

	(23) Solder capacitor 7C11 (51) to terminal Ell (84) and terminal E16 (54).

	(24) Install filter 7FL2 (50) to chassis (86), using nut (50).

	(25) Solder appropriate electrical connections to filter 7FL2 (50).

	(26) Install filter 7FL1 (49) to chassis (86), using nut (49).

	(27) Solder appropriate electrical connections to filter 7FL1 (49).

	(28) Install connector 7J2 (48) to chassis (86), using two screws (47), two washers (46), two washers (45), and two nuts (44).

	(29) Solder appropriate electrical connections to connector 7J2 (48).

	(30) Route appropriate wires through clamp (48).

	(31) Install clamp (48) to chassis (86), using screw (42), washer (41), and nut (40).

	(82) Solder resistor 7R2 (39) to appropriate terminals (84).

	(33) Solder capacitor 7C15 (38) to connector TJ2 (48).

	(34) Install grommets (86 and 37) to chassis (86).

	(85) Route appropriate wires through chassis (86) in area of grommets (36 and 87).

	(36) Install resistor 7R4 (35) to chassis (86), using screw (34), washer (33), washer (32), and nut (81).

	(87) Solder appropriate electrical connections to resistor 7TR4 (35).



(38) Install connector 7J4 (30) to chassis (86), using two screws (29) one terminal (28), two washers (27), and two nuts (26).

(39) Solder diode 7CR1 (21) to connector

7J4 (380).


	(40) Solder capacitor 7C10 (20) to connector 7J4 (30).

	(41) Solder appropriate electrical connections to connector 7J4 (30).

	(42) Install amplifier 7AR1 (18) to connector 7J4 (30), using two screws (17).

	(43) Install terminal board 7TB1 (25) to chassis (86), using two screws (22), two washers (23), and two washers (24).



(44) Solder capacitor 7C13 (19) to terminal board 7TB1 (25) and terminal (28).


	(45) Solder appropriate electrical connections to terminal board 7TB1 (25).

	(46) Install potentiometer 7R1 (16) to chassis (86), using two screws (15), two washers (14), two washers (13), and two nuts (12).

	(47) Solder appropriate electrical connections to potentiometer 7R1 (16).

	(48) Route appropriate wires through clamp (11).

	(49) Install clamp (11) to chassis (86), using screw (9), washer (8), washer (7), and nut (6).

	(50) Route appropriate wires through clamp (10).

	(51) Install clamp (10) to chassis (86), using screw (9), washer (8), washer (7), and nut (6).

	(52) Install receptacle 7TP8 through 7TP10 (5) to chassis (86), using two screws (4), two washers (3), two washers (2), and two nuts (1).

	(58) Solder appropriate electrical connections to receptacle 7TP8 through 7TP10 (5).

	(54) Refer to paragraph 3-12b for procedures completing reassembly of manual V/H control panel.





5-26. Manual V/H Control Panel (Unit 7) Chassis, Disassembly and Reassembly (fig. 5-29 )


	a. Disassembly. To disassemble the manual V/H control panel chassis, proceed as follows:

	(1) Perform disassembly procedures given in paragraphs 3-12a and 5-25a.

	(2) Remove four rivets (1) securing upper flange (4) to chassis (88). Remove upper flange (4) from chassis (38).




	(3) Remove two rivets (2) securing nutplate (3) to upper flange (4). Remove nutplate (3) from upper flange (4).

	(4) Remove four rivets (1) securing lower. flange (5) to chassis (88). Remove lower flange (5) from chassis (38).

	(5) Remove eight screws (6) securing bulkhead (16) and bracket (22) to chassis (38). Remove bulkhead (16) and bracket (22) from chassis (88).

	(6) Remove four rivets (7) securing bulkhead (16) to bracket (22). Remove bulkhead (16) from bracket (22).



Pressure pad (8) is bonded to bulkhead (16) using an adhesive. Use extreme care when loosening and removing to prevent damage to pressure pad.


	(7) Carefully loosen and remove pressure

	pad (8) from bulkhead (16).

	(8) Remove two rivets (9) securing retainer (10) to bulkhead (16). Remove retainer (10) from bulkhead (16).

	(9) Remove two nuts (11) from bulkhead (16).

	(10) Remove four rivets (12) securing the two nut plates (18) to bulkhead (16). Remove two nut plates (13) from bulkhead (16).

	(11) Remove eight rivets (14) securing four nut plates (15) to bulkhead (16). Remove four nut plates (15) from bulkhead (16).

	(12) Remove two rivets (17) securing clip (18) to bracket (22). Remove clip aay, from bracket (22).

	(18) Remove two rivets (9) securing retaingl (19) to bracket (21). Remove retainer (19) from bracket (21).

	(14) Remove three rivets (20) securing bracket (21) to bracket (22). Remove bracket (21) from bracket (22).

	(15) Remove eight rivets (14) securing four nut plates (15) to bracket (22). Remove nut plates (15) from bracket (22). 4

	(16) Remove 82 rivets (23) securing 16 nut plates (24) to chassis (38). Remove 16 nut plates (24) from chassis (38).

	(17) Remove six rivets (25) securing three spacers (26) and three nut plates (27) to chassis (38). Remove three spacers (26) and three nut plates (27) from chassis (38).

	(18) Remove six rivets (28) securing three retainers (29) to chassis (38). Remove retaingyy (29) from chassis (38). .




	(19) Remove two rivets (30) securing brackt (31) to chassis (38). Remove bracket (31) rom chassis (38).

	(20) Remove four rivets (82) securing two rackets (83) to chassis (88). Remove two brackts (33) from chassis (38).

	(21) Remove two rivets (34) securing brack-




	t (85) to chassis (38). Remove bracket (35) rom chassis (38).

	(22) Remove six rivets (86) securing three lips (87) to chassis (38). Remove three clips 37) from chassis (88).

	(23) Remove eight rivets (2) securing four ut plates (8) to chassis (38). Remove four nut ates (3) from chassis (38).

	b. Reassembly. To reassemble the manual V/H ontrol panel chassis, proceed as follows:

	(1) Install four nutplates (3) to chassis 388), using eight rivets (2).

	(2) Install three clips (87) to chassis (38), ising' six rivets (36).

	(3) Install bracket (385) to chassis (38), ising two rivets (34).

	(4) Install two brackets (383) to chassis 388), using four rivets (32).

	(5) Install bracket (31) to chassis (388), ising two rivets (30).

	(6) Install- three retainers (29) to chassis 88), using six rivets (28).

	(7) Install three nutplates (27) and three pacers (26) to chassis (38), using six rivets 125).

	(8) Install 16 nutplates (24) to chassis 138), using 32 rivets (23).

	(9) Install four nut plates (15) to bracket 122), using eight rivets (14).

	(10) Install bracket (21) to bracket (22), 'sing three rivets (20).

	(11) Install retainer (19) to bracket (21), ising two rivets (9).

	(12) Install clip (18) to bracket (22), using 'wo rivets (17).

	| (18) Install four nutplates (15) to bulkhead (16), using eight rivets (14).

	(14) Install two nutplates (18) to bulkhead (16), using four rivets (12).

	(15) Install two nuts (11) in bulkhead (16).




	(16) Install retainer (10) to bulkhead (16), ising two rivets (9).



Be sure that surface on bulkhead (16) requiring application of adhesive, is properly cleaned.


	(17) Using adhesive (Military Specification MIL—C-—4003), install pressure pad (8) to bulkhead (16).

	(18) Install bulkhead (16) to bracket (22), using four rivets (7).

	(19) Install bulkhead (16) and bracket (22) to chassis (38), using eight screws (6).

	(20) Install lower flange (5) to chassis (88), using four rivets (1).

	(21) Install nutplate (83) to upper flange (4), using two rivets (2).

	(22) Install upper flange (4) to chassis (38), using four rivets (1).

	(23) Refer to paragraphs 5—25b and 3-12b for procedures continuing the reassembly of the manual V/H control panel.



_ 5-27. Manual V/H Control Panel (Unit 7) Covers, Disassembly and Reassembly (fig. 5-30)

The manual V/H control panel top and bottom covers (2 and 3, fig. 3-17), respectively, are removed in paragraph 3—12a.

a. Disassembly. To disassemble the manual V/H control panel top and bottom covers, proceed as follows:

Strips and pressure pads are bonded to the top and bottom covers using an adhesive. Use extreme care when loosening and removing to prevent possible damage to strips and pressure pads.


	(1) Carefully loosen and remove the two side strips (1) from top cover (7) as shown in A, figure 5-30.

	(2) Carefully loosen and remove end strip (2) from top cover (7).

	(3) Carefully loosen and remove end strip (3) from top cover (7).

	(4) Carefully loosen and remove center strip (4) from top cover (7).

	(5) Carefully loosen and remove pressure pad (5) from top cover (7).

	(6) Carefully loosen and remove pressure pad (6) from top cover (7).

	(7) Carefully loosen and remove the two side strips (8) from bottom cover (14) as shown in B, figure 5-30.

	(8) Carefully loosen and remove end strip (9) from bottom cover (14).
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Note. Prefix all reference designations for manual V/H control panel with 7.
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Figure 5-28. Manual V/H control panel, exploded view.

7 
3 
) 
   Washer (2) 
  Washer (2) 
  'Serew (2) 
) 'Clamp (1) 
l 
d 
3 
i 
) 
) 
| 
) 
 \ Clamp (1) 
  Nut (2) 
  Washer (2) 
  Washer \(2) 
) 'Screw (2) 
  Potentiometer (R1) (1) 
  Serew (2) 
  Amplifier (A.R1) (1) 
  'Capacitor (C18) (1) 
  'Capacitor :(C10) (1) 
  Diode (CR1) (1) 
  Serew (2) 
  Washer (2) 
. Washer (2) 
  Terminal board (T'B1) (1) 
  Nut (2) 
  Washer (2) 
_ Terminal (1) 
 Serew (2) 
  Connector (J4) (1) 
  Nut (1) 
_ Washer (1) 
  Washer (1) 
  Screw (1) 
  Resistor (R4) (1) 
 'Grommet (1) 
  Grommet (1) 
  Capacitor (C15) (1) 
  Resistor (R2) (1) 
  Nut (1) 
  Washer (1) 
_ Serew (1) 
 Clamp (1) 
  Nut (2) 
  Washer (2) 
  Washer (2) 
                                                                  'Connector (J2) (1) 
                                                                  Filter (FL1) (1) (nut supplied with filter) 
                                                                  Filter (FL2) (1) (nut supplied with filter) 
                                                                  Capacitor (C11) (1) 
                                                                  Nut (1) 
                                                                  Washer (1) 
                                                                  Terminal (E16) (1) 
                                                                  Washer (1) 
                                                                  Screw (1) 
                                                                  Nut (1) 
                                                                  Washer (1) 
                                                                  Washer (1) 
                                                                  Washer (2) 
                                                                  Zener diode (V.R1) (1) (terminal supplied 
                                                                    with diode) : 
                                                                  Grommet (1) 
                                                                  Capacitor (C7 and C9) (2) 
                                                                  Capacitor (C8) (1) 
                                                                  'Screw (2) 
                                                                  Washer (2) 
                                                               ' 'Washer, seal (2) 
                                                                  Strap (1) 
                                                                 Transformer (T1) (1) 
                                                                  Capacitor (C1 and C2) (2) 
                                                                  Screw (4) 
                                                                  Washer (4) 
                                                                  Washer, seal :(4) 
                                                                  Strap (2) 
                                                                 Transformer (T2) (1) 
                                                                 Capacitor (C3 through C6) (4) 
                                                                 Transformer (T8) (1) 
                                                                 Nut (4) 
                                                                 Screw (4) 
                                                                 Connector (J1) (1) 
                                                                 Gasket (1) 
                                                                 'Connector (P1) (1) 
                                                                  Screw (138) 
                                                                  Terminal (E1 through E138) (18) 
                                                                  Nameplate (1) 
                                                                 'Chassis (1)

Screw (2)

Figure 5-28—Continued.

(9) Carefully loosen and remove end strip 0) from bottom cover (14).

D y

)

Nut (2)

Receptacle (TB8 through TP10) (1)


	(10) Carefully loosen and remove center rip (11) from bottom cover (14).

	(11) Carefully loosen and remove pressure id (12) from bottom cover (14).

	(12) Carefully loosen and remove pressure d (13) from bottom cover (14).

	b. Reassembly. To reassemble the manual V/H ntrol panel top and bottom covers, proceed as lows:



Be sure that all surfaces that require application of adhesive are properly cleaned.


	(1) Using adhesive (Military Specification MIL—C-4003), bond pressure pad (6) to inside of top cover (7) as shown in A, figure 5-380.

	(2) Using adhesive (Military Specification MIL—C-4003), bond pressure pad (5) to inside of top cover (7).

	(3) Using eccobond solder 59C adhesive, bond end strip (8) to inside front edge of top cover (7).

	(4) Using eccobond solder 59C adhesive, bond end strip (2) to inside edge of top cover (7).

	(5) Using eccobond solder 59C adhesive, bond the two side strips (1) to inside of top cover (7).

	(6) Using eccobond solder 59C adhesive; bond center strip (4) to inside of ton cover (7).
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Figure 5-29. Manual V/H control panel chassis, exploded view,
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Figure 5-29—Continued.


	(7) Using eccobond solder 59C adhesive, ill in any empty spaces between the two side trips (1) and end strips (2) and (8), and cener strip (4).

	(8) Using adhesive (Military Specification A1L—C—4003), bond pressure pad (18) to inside if bottom cover (14) as shown in B, figure 5-80.

	(9) Using adhesive (Military Specification AIL—C-4008), bond pressure pad (12) to inside f bottom cover (14).

	(10) Using .eccobond solder 59C adhesive, ond end strip (10) to inside front edge of botpm cover (14).

	(11) Using eccobond solder 59C adhesive, ond end strip (9) to inside rear edge of botom cover (14).

	(12) Using eccobond solder 59C adhesive, jond the two side strips (8) to inside of bottom over (14).

	(18) Using eccobond solder 59C adhesive; ond center strip (11) to inside of bottom cover (4).

	(14) Using eccobond solder 59C adhesive, 'll in any empty spaces between the two side 'rips (8) and end strips (9) and (10), and centr strip (11).

	(15) Refer to paragraph 3-12b for reassemly of top and bottom covers (2 and 8, fig. 3- 1) to manual V/H control panel.



'=28. Manual V/H Control Panel (Unit 7) Module 7A1, Disassembly and Reassembly (fig. 5-31).

The manual V/H control panel module 7A1 (5, fig. 3-17) is removed in paragraph 3-12a.


	a. Disassembly. Disassembly of parts from ~module 7Al1 board is obvious from the parts location diagram (fig. 5-31) and upon inspection of the module.

	b. Reassembly. Reassembly of parts to module 7A1 board is obvious from the parts location diagram (fig. 5-81) and upon inspection of the module.



Refer to the wiring diagram (fig. 5—4) to obtain correct electrical connections and parts location, and paragraph 3-126 for reassembly of module 7A1 (5, fig. 3-17) to manual V/H control panel.

5—29. Manual V/H Control Panel (Unit 7) Module 7A5, Disassembly and Reassembly (fig. 5-82)

The manual V/H control panel module 7A5 (6, fig. 8-17) is removed in para 8-12a.


	a. Disassembly. To disassemble the manual V/H control panel module 7A5, proceed as follows:

	(1) Unsolder and carefully mark or tag all electrical connections that interconnect module 7A5 board (7) and module 7A5A2 (6), module 7TA5A3 (5), and module 7A5A4 (4).

	(2) Remove four screws (1), four washers (2), and four washers (8), securing module 7A-5A4 (4) to module 7A5 board (7). Remove module 7A5A4 (4) from module 7A5 board (7).



Refer to paragraph 5-32a for module 7A5A4 (4) disassembly procedures.
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Figure 5-30. Manual V/H control panel top cover, bottom cover, parts location diagram.

(3) Remove three screws (1), three washers (2), and three washers (3) securing module 7A-5A3 (5) to module 7A5 board (7). Remove module 7A5A3 (5) from module 7A5 board (7).

Refer to paragraph 5-3la for module 7A5A3 (5) disassembly procedures.
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Note. Prefix all reference designations for manual V/H control panel module Al with 7A1.
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Figure 5-31. Manual V/H control panel module 7A1, parts location diagram.

(4) Remove four screws (1), four washers (2), and four washers (3) securing module 7A-5A2 (6) to module 7A5 board (7). Remove module 7A5A2 (6) from module 7A5 board (7).

Refer to paragraph 5-30a for module TA5A2 (6) disassembly procedures.

b. Reassembly. To reassemble the manual V/H control panel module 7A5, proceed as follows:

Refer to paragraph 5-30b to insure that module 7A5A2 (6) is completely assembled.

(1) Install module 7A5A2 (6) to module YA5 board (7), using four washers (8), four Washers (2) and four screws (1).

Refer to paragraph 5-31b to insure that module 7A5A8 (5) is completely assembled.

(2) Install module 7A5A8 (5) to module 7A5 board (7), using three washers (3), three washers (2) and three screws (1).

Refer to paragraph 5-32b to insure that module 7A5A4 (4) is completely assembled.

(3) Install module 7A5A4 (4) to module 7A5 board (7), using four washers (38), four washers (2), and four screws (1).

Refer to wiring diagram (fig. 5-6) to obtain correct electrical connections and parts location.
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Figure 5-32. Manual V/H control panel module 7A5, exploded view.

Note. Prefix all reference designations for manual V/H control panel module A5 with 7A5.
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Figure 5-32—Continued.


	(4) Carefully solder all electrical connecons between module 7A5 board (7) and mode TA5A2 (6), module 7A5A8 (5), and module \5A4 (4).

	(5) Refer to paragraph 3-12b for reassemy of module 7A5 (6, fig. 3-17) to manual /H control panel.



-30. Manual V/H Control Panel (Unit 7) Module 7A5A2, Disassembly and Reassembly (fig. 5-33)

The manual V/H control panel module TA5A2 (6, fig. 5-32) is removed in paragraph 5-29a.


	a. Disassembly. Disassembly of parts from odule 7TA5A2 is obvious from the parts locaon diagram (fig. 5-33) and upon inspection of e assembly.

	1b. Reassembly. Reassembly of parts to module A5A2 is obvious from the parts location diavam (fig. 5-33) and upon inspection of the asmbly.



Refer to the wiring diagram (fig. 5-7) to obtain correct electrical connections and parts location, and paragraph 5- 29b for reassembly of module 7A5A2 (6, fig. 5-82) to module 7A5.

431. Manual V/H Control Panel (Unit 7) Module 7A5A3, Disassembly and Reassembly (fig. 5-84)

The manual V/H control panel module TA5A3 (5, fig. 5-32) is removed in paragraph 5-29a.


	1. Disassembly. Disassembly of parts from 'ddule 7A5A8 is obvious from the parts location gram (fig. 5-34) and upon inspection of the sembly.

	5. Reassembly. Reassembly of parts to module "5A38 is obvious from the parts location diagram 'g. 5-34) and upon inspection of the assembly.



Refer to the wiring diagram (fig. 5-8) to obtain correct electrical connections and parts location, and paragraph 5-— 29b for reassembly of module 7A5A3 (5, fig. 5-82) to module 7A5.



5-32. Manual V/H Control Panel (Unit 7) Module 7A5A4, Disassembly and Reassembly (fig. 5-35)

The manual V/H control panel module 7TA5A4 (4, fig. 5-32) is removed in paragraph 5-29a.


	a. Disassembly. Disassembly of parts from module 7A5A4 is obvious from the parts location diagram (fig. 5-385) and upon inspection of the assembly.

	b. Reassembly. Reassembly of parts to module 7A5A4 is obvious from the parts location diagram (fig. 5-85) and upon inspection of the assembly.



Refer to the wiring diagram (fig. 5-9) to obtain correct electrical connections and parts location, and paragraph 5— 29b for reassembly of module 7A5A4 (4, fig. 5-32) to module 7A5.



5—33. Photo Junction Panel (Unit 8), Disassembly and Reassembly

The disassembly and reassembly procedures to be performed by general support maintenance are identical with the disassembly and reassembly procedures performed by direct support maintenance (para 3-18).



5~—34. Photo Control Panel (Unit 3), Disassembly and Reassembly (fig. 5-86)


	a. Disassembly. To disassemble the photo control panel, proceed as follows:

	(1) Perform paragraph 3-14a.




	(2) Press out two captive fasteners (2) and remove two grommets (38), only if repair is necessary.
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Note. Prefix all reference designations for manual V/H control panel module A5A2 with 7A5A2.
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Figure 5-83. Manual V/H control panel module 7A5A2, parts location diagram.
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Figure 5-84. Manual V/H control panel module 7A5A8, ts location diag? pe Wile


	Note. Prefix all reference designations for manual H control-panel module A5A3 with 7A5A3.
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Figure 5-34—Continued.


	(8) Remove plates (4. and 5) from cover (1)

	(4) Remove four spacers (6) by removil eight screws (7). If necessary, remove tubing (/ from each spacer (6).

	(5) Remove three screws (9) securl bracket and component assembly (10) to fro
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Note. Prefix all reference designations for manual V/H ntrol panel module A5A4 with 7A5A4.
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Pigure 5-35. Manual V/H control panel module 7A5A4, parts location diagram.

fate (23). Remove bracket and component asimbly (10) from front plate (23).

(6) Remove terminal (11) and three nuts 12) from bracket and component assembly (10).

(7) Unsolder and carefully mark or tag all sctrical connections to connector 3J1 (13). Re-Yve connector 3J1 (13) by removing four wews (14), terminal (15) and four nuts (16).

(8) Remove four rivets (17) securing two 'rings (18) to rear plate (19). Remove two

Mtings (18) from rear plate (19).

(9) Remove four cups (20), four studs (21) id four springs (22) from front plate (23). . Reassembly. To reassemble the photo con- 'l panel, proceed as follows:

Refer to the wiring diagram (fig. 3-8) to obtain correct electrical connections and parts location.


	(1) Install four springs (22), four studs (21) and four cups (20) to front plate (23).

	(2) Install two springs (18) to rear plate (19), using four rivets (17).

	(3) Position connector 3J1 (13) in its proper location on rear plate (19). Install connector 3J1 (13), using four screws (14), terminal (15) and four nuts (16).

	(4) Solder appropriate electrical connections to connector 3J1 (18).

	(5) Install nuts (12) and terminal (11) in bracket and component assembly (12).

	(6) Install bracket and component assembly (10) to front plate (23), using three screws (9).

	(7) Install tubing (8), if removed, to each spacer (6).

	(8) Install four spacers (6) to front plate (23) and rear plate (19), using eight screws (7).

	(9) Install plates (5 and 4) to cover (1).




	(10) Install two grommets (3) and two captive fasteners (2) in cover (1).

	(11) Refer to paragraph 3-14b for procedures completing reassembly of photo control panel.





5—35. Photo System Assembly (Unit 1) Disassembly and Reassembly (fig. 5-37)


	a. Disassembly. To disassemble the photo system assembly, proceed as follows:

	(1) Perform paragraph 3-15a.




	(2) Unsolder and carefully mark or tag all electrical connections to connector 1XA3(3), 1X-Al1(4), or 1XA2(5).

	(3) Remove two screws (1) and two nuts (2) securing each connector 1XA3 (3), 1XA1 (4), or 1XA2 (5) to chassis and clip assembly (12). Remove connector (3, 4, or 5) from chassis and clip assembly (12).

	(4) Remove four screws (6), two hooks (7), four nuts (8), screw (9), washer (10), and nut (8) securing front panel plate (11) to chassis and clip assembly (12). Remove front panel plate (11) from chassis and clip assembly (12).

	(5) Press out two eyelets (13) and remove clip (14) from chassis and clip assembly (12).

	(6) Remove 13 terminals (15) from chassis and clip assembly (12).

	(7) Remove two rivets (16) securing each spring (17) to chassis and clip assembly (12). Remove spring (17) from chassis and clip assembly (12).



Before removal of connectors, steps (8) through (13) below, notice orientation of connector shell.


	(8) Unsolder and carefully mark or tag all electrical connections to connector 1J1 (22).

	(9) Remove four screws (18), four washers (19), terminal (20), and four nuts (21) securing connector 1J1 (22) to front panel plate (11). Remove connector 1J1 (22) from front panel plate (11).

	(10) Unsolder and carefully mark or tag all electrical connections to connector 1J2 (23).

	(11) Remove four screws (18), four washers (19), terminals (20 and 26), terminal board (25), and four nuts (21) securing connector 1J2 (23) to front panel plate (11). Remove connector 1J2 (23) from front panel plate (11).



(12) Unsolder and carefully mark or tag all electrical connections to connector 1J3 (24).


	(18) Remove four screws (18), four washers (19), terminal (20), terminal board (25), and four nuts (21) securing connector 1J3 (24) to front panel plate (11). Remove connector 1J3 (24) to front panel plate (11).

	(14) Remove two rivets (27) securing each retainer (28) to bracket and guide assembly (29). Remove each retainer (28) from bracket and guide assembly (29).

	(15) Remove two rivets (30) securing each spring (31) to bracket and guide assembly (29). Remove each spring (81) from bracket and guide assembly (29).

	(16) Press out three grommets (32) from cover (33) and remove three fasteners (34).

	(17) Remove two rivets (35) securing each clamp assembly (86) to tray (87). Remove each clamp assembly (86) from tray (87).

	b. Reassembly. To reassemble the photo system assembly, proceed as follows:



Refer to wiring diagram (fig. 3-14) to obtain correct electrical connections and parts location.


	(1) Install each clamp assembly (36) to tray (87), using two rivets (35).

	(2) Push in each fastener (34) through each grommet (82) and press-fit grommet (32) and fastener (84) into cover (33).

	(3) Install each spring (81) onto bracket and guide assembly (29), using two rivets (380).

	(4) Install each retainer (28) to bracket and guide assembly (29), using two rivets (27).




	(5) Install connector 1J3 (24) to front pane plate (11), using four screws (18), four washer (19), terminal board (25), terminal (20), an four nuts (21).

	(6) Solder appropriate electrical connec tions to connector 1J3 (24).

	(7) Install connector 1J2 (23) to fron panel plate (11), using four screws (18), fou washers (19), terminal board (25), terminal (26 and 20), and four nuts (21).

	(8) Solder appropriate electrical connection to connector 1J2 (28).

	(9) Install connector 1J1 (22) to fe pane plate (11), using four screws (18), four washer (19), terminal (20), and four nuts (21).

	(10) Solder appropriate electrical connection to connector 1J1 (22).

	(11) Install each spring (17) to chassis an clip assembly (12), using two rivets (16).



(12) Press in 13 terminals (15) throug bottom side of chassis and clip assembly (12)


	(18) Install clip (14) to chassis and clip as sembly (12), using two eyelets (13) through bot tom side of chassis.

	(14) Install front panel plate (11) to chass: and clip assembly (12), using screw (9), washe (10), nut (8), four screws (6), two hooks (7, and four nuts (8). :

	(15) Install each connector 1XA2(5), 1X: (4), or 1XA8(8) to chassis and clip assemb (12), using two screws (1), and two nuts (2

	(16) Solder appropriate electrical connectior to connectors 1XA2(5), 1XA1(4), or 1XA3@

	(17) Refer to paragraph 3-15b for proc dures completing reassembly of the photo syste assembly.



Figure 5-36. Photo control panel, exploded view. [Located in back of manual]



5-36. Photo System Assembly (Unit 1) Intervalometer Module 1A1, Disassembly and Reassembly (fig. 5-88)

The photo system assembly intervalometer module 1Al1 (9, fig. 3-20) is removed in paragraph 3-15a.

a. Disassembly. To disassemble the photo s tem assembly intervalometer module 1A1, pl ceed as follows:

Prior to removal of parts, remove epoxy coating by applying a small amount of Xylol (Federal Specification TT-—X~—

916) 'to the necessary area and brush off with a nonmetallic brush.


	(1) Unsolder and carefully mark or tag all ectrical connections to capacitor 1A1C6 (45).

	(2) Remove two nuts (381) securing capaciry 1A1C6 (45) to printed circuit board (46).

	(8) Disassembly of remaining parts from itervalometer module 1A1 is obvious from the arts location diagram (fig. 5-88) and upon inection of the assembly.

	b. Reassembly. To reassemble the photo sysm assembly intervalometer module 1A1, proed as follows:



'Refer to wiring diagram (fig. 5-16) to obtain correct electrical connections and parts location. |


	(1) Install capacitor 1A1C6 (45) to printed rcuit board (46), using two nuts (31).

	(2) Solder appropriate electrical connections capacitor 1A1C6 (45).

	(3) Reassembly of remaining parts to interalometer module 1A1 is obvious from the parts cation diagram (fig. 5-88) and upon inspection 'the assembly.

	(4) Apply epoxy coating on reassembled arts, refer to paragraph 5-57.

	(5) Refer to paragraph 3-15b for reassemy of intervalometer module 1A1 (9, fig. 3-20) photo system assembly.

	-37. Photo System Assembly (Unit 1) Film Drive Amplifier Module 1A2, Disassembly and Reassembly (fig. 5-39)



The photo system assembly film drive amplifier module 1A2 (10, fig. 3-20) is removed in paragraph 3-15a.

a. Disassembly. To disassemble the photo sys- 'm assembly film drive amplifier module 1A2, roceed as follows:

Prior to removal of parts, remove epoxy coating by applying a small amount of Xylol (Federal Specification TT-—X-916) to the necessary area and brush off with a nonmetallic brush.

Refer to paragraph 5-388a for control rectifier assembly 1A2A2 (8) disassembly procedures.


	(1) Unsolder and carefully mark or tag all electrical connections to control rectifier assembly 1A2A2 (3).

	(2) Remove four screws (1) and four nuts (2) securing control rectifier assembly 1A2A2 (3) to printed circuit board (26). Remove control rectifier assembly 1A2A2 (3) from printed circuit board (26).

	(3) Disassembly of remaining party from film drive amplifier module 1A2 is obvious from the parts location diagram (fig. 5-39) and upon inspection of the assembly.

	b. Reassembly. To reassemble the photo system assembly film drive amplifier module 1A2, proceed as follows:



Refer to wiring diagram (fig. 5-18) to obtain correct electrical connections and parts location.

Refer to paragraph 5-886 to insure that the control rectifier assembly 1A2A2 is completely assembled.


	(1) Install control rectifier assembly 1A2A2 (38) to printed circuit board (26), using four nuts (2) and four screws (1).

	(2) Solder appropriate electrical connections to control rectifier assembly 1A2A2 (8).

	(3) Reassembly of remaining parts to film drive amplifier module 1A2 is obvious from the parts location diagram (fig. 5-39) and upon inspection of the assembly.

	(4) Apply epoxy coating on reassembled parts, refer to paragraph 5-57.

	(5) Refer to paragraph 3-156 for reassembly of film drive amplifier module 1A2 (10, fig. 3-20) to photo system assembly.





5-38. Film Drive Amplifier Module 1A2 Control Rectifier Assembly 1A2A2, Disassembly and Reassembly (fig. 5-40)

The film drive amplifier module control rectifier assembly 1A2A2 (8, fig. 5-39) is removed in paragraph 5-37a.


	a. Disassembly. To disassemble the control rectifier assembly 1A2A2, proceed as follows:

	(1) Remove four screws (1) securing cover (2) to base (25). Remove cover (2) from base (25),

	(2) If necessary, remove two rivets (3) securing contact strip (4) to cover (2). Remove contact strip (4) from cover (2).
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Note. 'Prefix all reference designations for photo system assembly with '1.









	
	Serew, machine (6)
	Terminal (18)




	
	Nut, hex (6)
	Rivet (2)



	
	Connector, pe board (XA38) (1)
	Spring (1)



	
	Connector, pe board (XA1) (1)
	Screw (12)



	
	'Connector, pe board (XA2) (1)
	'Washer (12)



	
	Serew (4)
	Terminal (8)



	
	onan

Hook (2)
	Nut (12)



	© HF
	Nut' (5)
	Connector (J1) (1)



	
	Screw (1)
	Connector (J2) (1)



	
	Washer (1)
	'Connector (J3) (1)



	
	Front panel plate (1)
	Terminal board (2)



	
	Chassis and clip assembly (1)
	Terminal (1)

,



	
	Eyelet (2)
	Rivet (12)



	
	Clip (1)
	Retainer (6)





Figure 5-37. Photo system assembly, exploded view.

tS


	) Bracket and guide assembly (1) re Figure 5-37—-Continued.

	) Rivet (6)

	Spring (3)




	Grommet (3)




	ean' Cover (1)




	Fastener (8)

	Rivet (4)

	Clamp assembly (2)

	Tray (1)



Prior to removal of liquid staked parts, remove solidified staking by applying a small amount of Xylol (Federal Specification TT-—X-916) with nonmetallic brush.


	(3) Unsolder and carefully mark or tag all sctrical connections to six capacitors 1A2A2C1 rough 1A2A2C6 (5).

	(4) Remove six capacitors 1A2A2C1 rough 1A2A2C6 (5) by removing six nuts (5) id six washers (6).

	(5) Unsolder and carefully mark or tag all sctrical connections to transformer 1A2A2T1 3).

	(6) Remove two screws (7), screw (9), ree nuts (8), and two washers (11) securing junting bracket (10) and transformer 1A2A2- | (18) to base (25). Remove mounting bracket 0) and transformer 1A2A2T1 (13) from base 5).

	(7) Unsolder and remove two resistors 1Ai2R1 and 1A2A2R2 (12) from transformer \2A2T1 (18).

	(8) Unsolder and carefully mark or tag all 'ctrical connections to four coils 1A2A2L1 cough 1A2A2L4 (14).

	(9) Remove eight standoffs (15) only if cessary.

	/(10) Unsolder and carefully mark or tag all ictrical connections to each transistor 1A2A2Q1 '1A2A2Q2 (16).

	(11) Remove nut (16), lockwasher (17), isher (18), and terminal (19) securing each imsistor 1A2A2Q1 or 1A2A2Q2 (16) to base ). Remove each transistor (16) from base i).

	(12) Unsolder and remove network 1A2A2- | (22).

	'(18) Unsolder and carefully mark or tag all 'strical connections to each diode 1A2A2CRI1 or i2A2CR2 (20).

	(14) Remove nut (20) and two washers (20) "aring each diode 1A2A2CR1 or 1A2A2CR2 \') to base (25). Remove each diode (20) and 'insulators (21) from base (25).




	(15) Remove two rivets (23) securing bracket (24) to base (25). Remove bracket (24) from base (25).

	b. Reassembly. To reassemble the control rectifier assembly 1A2A2, proceed as follows:

	(1) Install bracket (24) to base (25), using two rivets (28).

	(2) Install diodes 1A2A2CR1 and 1A2A2- CR2 (20) through insulator (21), bracket (24), and insulator (21), Secure each diode (20), using two washers (20) and nut (20). Torque each nut (20) from 12 to 15 inch-pounds.

	(8) Install each transistor 1A2A2Q1 or 1A-2A2Q2 (16) through terminal (19), insulator (21), bracket (24), and insulator (21). Secure each transistor (16), using washer (18), lockwasher (17), and nut (16). Torque each nut (16) from 20 to 80 inch-pounds.

	(4) Carefully solder all electrical connections and network 1A2A2A1 (22) to diodes 1A-2A2CRI and 1A2A2CR2 (20) and transistor's 1A2A2Q1 and 1A2A2Q2 (16).

	(5) Install eight standoffs (15) on mounting bracket (10). Carefully solder four coils 1A-2A2L1 through 1A2A2L4 (14) to their respective standoffs (15).

	(6) Install transformer 1A2A2T1 (18) and mounting bracket (10) to base (25), using screw (9), two washers (11), two screws (7), and three nuts (8).

	(7) Carefully solder two resistors 1A2ZA2R1 and 1A2A2R2 (12) and all electrical connections to transformer 1A2A2T1 (18).

	(8) Install six capacitors 1A2A2C1 through 1A2A2C6 (5), using six washers (6) and six nuts (5). Liquid stake capacitors to mounting bracket (10).

	(9) Carefully solder all electrical connections to capacitors 1A2A2C1 through 1A2A2C6 (5).

	(10) Install contact strip (4) to cover (2), using two rivets (3).

	(11) Install cover (2) to base (25), using four screws (1).

	(12) Refer to paragraph 5-37b for reassembly of control rectifier assembly (3, fig. 5-39) to film drive amplifier module 1A2.
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Note. Prefix all reference designations for photo system assembly intervalometer module Al with 1A1. 5











	
	Encapsulated preamplifier package (A1) (1)
	
	
	




	1
	
	
	24
	Resistor (R18) (1)



	2
	Test jack (T\P1, TP2, TP3) (38)
	
	25
	Resistor (R16) (1)



	38
	Resistor (R2, R8) (2)
	
	26
	Resistor (R17, R22) (2)



	4
	Diode (CR1, CR12), (2)
	
	27
	Diode (CR4, CR15) (2)



	5
	Resistor (R6) (1)
	
	28
	Resistor (R19) (1)



	6
	Resistor (R12) (1)
	
	29
	Resistor (R11) (1)



	7
	Resistor (R9) (1)
	
	30
	Transistor (Q2, Q3) (2)



	8
	Diode (CR8, CR5, CR8 through CR11, CR16) (7)
	
	31
	Nut (2)



	9
	Resistor (R21) (1)
	
	32
	Resistor (R5) (1)



	10
	Transistor (Q4, Q5, Q6) (3)
	
	38
	Capacitor (C3) (1)



	11
	Capacitor (C1, C5) (2)
	
	34
	Diode (CR6) (1)



	12
	Diode (CR7) (1)
	
	35
	Transistor (Q1) (1)



	13
	(Resistor (R7) (1)
	
	36
	Resistor (R26) (1)



	14
	Thermister (RT1)

(1)
	
	37
	Resistor (R4) (1)



	15
	Resistor (R14) (1)
	
	38
	Resistor (R1) (1)



	16
	Capacitor (C4) (1)
	'
	39
	Resistor (R20) (1)



	17
	Resistor (R10) (1)
	
	40
	Diode (CR2) (1)



	18
	Resistor (R15) (1)
	
	41
	Capacitor (C2) (1)



	19
	Resistor (R28, R25) (2)
	
	42
	Resistor (R38) (1)



	20
	Resistor (R24) (1)
	
	43
	Diode (CR14) (1)



	21
	Capacitor (C7) (1)
	
	44
	Diode (CR18) (1)



	22
	Resistor (R18) (1)
	
	45
	Capacitor (C6) (1)



	23
	Relay (K1) (1)
	
	46
	Printed circuit board (1)





Figure 5-38. Photo system assembly intervalometer module 1A1, parts location diagram. i
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| Note. Prefix all reference designations for photo system assembly film drive amplifier module A2 with 1A2.

' Control rectifier assembly (A2) (1) 16 Resistor (R14) (1) - Transformer (Ti1) (1) 17 Variable resistor (R9, R138) (2) | (Capacitor (C2, C3) (2) 18 Resistor (R10) (1) i Diode (CR1 through CR6) (6) 19 Diode (CR9, CR10) (2) ' Capacitor (C4) (1) 20 Capacitor (C1, C5) (2) | 'Transistor (Q1, Q2) (2) 22 Resistor (R18) (1) | Resistor (R1) (1) 23 Diode (CR11, CR12) (2) Resistor (R5, R6, R15) (3) 24 Resistor (R17) (1) Transistor (Q3) (1) 25 Resistor (R7) (1)

'Serew (4) 14 Resistor (R38, R4, R8) (8)

| Nut (4) 15 Test jack (TP1 through TP4) (4)

i Resistor (R16) (1) 21 Transistor and thermistor assembly (A1) (1)

Resistor (R2) (1) 26 Printed circuit board (1)

Figure 5-$9. Photo system assembly film drive amplifier module 1A2, parts location diagram.

Printed Circuit Board and Component in paragraph 3-15a. Assembly Module 1A3, Disassembly NOTE cuit board and component assembly with a nonmetallic brush.

139. Photo System Assembly (Unit 1) module 1A3 (11, fig. 3-20) is removed and Reassembly Prior to removal of parts, remove epoxy (fig. 5-41) coating by applying a small amount of NOTE Xylol. (Federal Specification TT-X-The photo system assembly printed cir- 916) to the necessary area and brush off
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Note. Prefix all reference designations for film drive amplifier module 1A2 control rectifier assembly. with 1A2A!


	1 Screw (4) 2 Cover (i1) 8 Rivet (2) 4 Contact strip (1) 5 Capacitor (C1 through C6) (6) (nut supplied with capacitor) 6 Washer (6) 7 Screw (2) 8 Nut (38) 9 Screw (1) 10 'Mounting bracket (1) 11 Washer (2) 12 Resistor (R1, R2) (2)

	Coil (Li through L4) (4) Standoff (8) Transistor (Q1, Q2) (2) (nut supplied with transistor) Lockwasher (2) Washer (2) Terminal (2) Diode (CR1, COR2) (2) (hardware supplied with diode) Insulator (2) 'Network (A1) (1) Rivet (2) ' Bracket (1)

	Figure 5-40. Film drive amplifier module 1A2 control rectifier assembly 1A2A2, exploded view.



Base (1)

18 Transformer (Til) (1)


	a. Disassembly. Disassembly of parts from printed circuit board and component assembly module 1A3 is obvious from the parts location diagram (fig. 5-41) and upon inspection of the assembly.

	b. Reassembly. To reassemble the photo system assembly printed circuit board and component assembly module 1A3, proceed as follows:



Refer to wiring diagram (fig. 5-19) to obtain correct electrical connections and parts location.


	(1) Reassembly of parts to printed circuit board and component assembly module 1A8 is obvious from the parts location diagram (fig. 5— 41) and upon inspection of the assembly.

	(2) Apply epoxy coating on reassembled parts, refer to paragraph 5-57.

	(8) Refer to paragraph 3-15b for reassembly of printed circuit board and component assembly module 1A8 (11, fig, 3-20) to photo system assembly.





5—40. Rotary Mount Actuator (Unit 2), Disassembly and Reassembly (fig. 5-42)


	a. Disassembly. To disassemble the rotary mount actuator, proceed as follows:

	(1) Remove five screws (1) and five washers (2) securing top cover (3) and top cover gasket (4) to housing (98). Remove top cover (8) and top cover gasket (4) from housing (98).

	(2) Unsolder and carefully mark or tag all slectrical connections to electronic circuit assembly 2A1 (8).

	(3) Remove five screws (5), five washers (6), and five washers (7) securing electronic cirwuit assembly 2A1 (8) to housing (98). Remove tlectronic circuit assembly 2A1 (8) from housing 98).



For disassembly of electronic circuit assembly 2A1 (8), refer to paragraph 5- 4la.

Electrical connections are made to parts mounted on inside of end cover (26). Use care when moving end cover (26) away from housing (98) to prevent damage to wiring.

_ (4) Remove four screws (9) and four Washers (10) securing end cover (26) and end cover gasket (11) to housing (98). Carefully move end cover (26) away from housing (98) as to allow access to electrical connections.


	(5) Unsolder and carefully mark or tag all electrical connections to parts mounted on inside of end cover (26). Remove end cover gasket (11).

	(6) Remove two nuts (12) securing index potentiometer 2R6 (12) to end cover (26). Remove 'index potentiometer 2R6 (12) from end cover (26).

	(7) Remove screw (13) and washer (14) securing cable clamp (15) to end cover (26). Remove cable clamp (15) from end cover (26).

	(8) If necessary, unsolder and remove resistor 2R5 (16) from terminals on end cover (26).

	(9) If necessary, unsolder and remove resistor 2R7 (17) from terminals on end cover (26).

	(10) If necessary, unsolder and remove two capacitors 2C8 and 2C10 (18) from terminals on end cover (26).

	(11) Unsolder and carefully mark or tag electrical connections to resistor 2R4 (21).

	(12) Remove screw (19) and washer (20) securing resistor 2R4 (21) to end cover (26). Remove resistor 2R4 (21) from end cover (26).

	(13) Remove five threaded insulated terminals 2E1 through 2E5 (22) and one ground lug (23) from end cover (26).

	(14) Remove three rivets (24) securing support bracket (25) to end cover (26). Remove support bracket (25) from end cover (26).

	(15) Unsolder and carefully mark or tag electrical connections to connector 2P1 (27). Remove connector 2P1 (27) and grommet (28) from pendant cable.

	(16) Unsolder and carefully mark or tag electrical connections to filter 2FL1 (81).

	(17) Remove two nuts (29) and two washers (30) securing filter 2FL1 (31) to housing (98). Remove filter 2FL1 (31) from housing (98).



Electrical connections are made to parts mounted on mounting plate (46). Use care when moving mounting plate (46) away from housing (98) to prevent damage to wiring.

(18) Remove two screws (32) and two washers (33) securing mounting plate (46) to housing (98). Carefully move mounting plate (46) away from housing (98) to allow access to electrical connections.
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Note. Prefix all reference designations for printed circuit board and component assembly module A8 with 1A38.

1 Relay (K1 through K4, K7 through K11) (9) 13 2 Semiconductor device (CRi1 through CR1i1) (11) 14 3 Resistor (R14)' (1) 15 4 Resistor (R18) (1) 16 6 Resistor (R12) (1) 1G 6 Resistor (R11) (1) 18 7 Resistor (R7) (1) 19 8 Resistor (R5) (1) 20 9 Resistor (R4) (1) 21 10 Resistor (R38) (1) 22 11 Resistor (R2) (i1) 23 12 Resistor (R1) (1) Resistor (R6, R19) (2) Resistor (R8) (1) Resistor (R9) (1) Relay (K5, K6) (2) Resistor (R10) (1) Resistor (R16) (1) Resistor (R20) (1) Resistor (R18) ((1) Resistor (R17) (1) Resistor (R15) (1) Printed circuit board (1)

Figure 5-41. Photo system assembly printed circuit board and component assembly module 1A8, parts location diagram.

(19) Unsolder and carefully mark or tag all electrical connections to parts mounted on mounting plate (46).

(20) Remove gear clamp (34) securing antibacklash gear assembly (35) to shaft of limit switch 2S1 (48). Remove antibacklash gear as sembly (35) from shaft of limit switch 2S1 (48)

(21) Remove gear clamp (36) securing antibacklash gear assembly (37) to shaft of follow:

up potentiometer 2R3 (42). Remove antibacklash pear assembly (37) from shaft of followup potentiometer 2R3 (42).

(22) Unsolder and remove two capacitors 2C3 and 2C7 (88) from followup potentiometer

2R3 (42) and terminal lug (45).

(23) Remove three screws (39), three washars (40), and three clamps (41) securing followip potentiometer 2R3 (42) to mounting plate (46). Remove followup potentiometer 2R3 (42) from mounting plate (46).

(24) Remove three screws (89), three washrs (40), and three clamps (41) securing limit witch 2S1 (43) to mounting plate (46). Remove imit switch 2S1 (438) from mounting plate (46).

(25) Remove screw (44) securing terminal ug (45) to mounting plate (46). Remove termi val lug (45) from mounting plate (46).


	(26) Remove screw (47), washer (48), and washer (49) securing pinion gear (50) to spline haft (54). Remove pinion gear (50) and washer 51) from spline shaft (54).

	(27) Remove retaining ring (52) and washer 58) securing spline shaft (54) in housing (98). femove spline shaft (54), key (55), cluster gear 56), and washer (51) from housing (98).



(28) Remove bearing (57), bearing (58), ind bearing (59) from housing (98).

(29) Remove three screws (60), three washrs (61), screw (62), and washer (63) securing md cover (64) and end cover gasket (65) to lousing (98). Remove end cover (64) and end over gasket (65) from housing (98).

Electrical connections are made to parts mounted on power assembly (69). Use care when moving power assembly (69) away from housing (98) to prevent damage to wiring.


	(80) Remove two screws (66), two bushings 67), and screw (68) securing power assembly 169) to housing (98). Carefully remove power issembly (69) from housing (98) to allow access ) electrical connections.

	(31) Unsolder and carefully mark or tag all "ectrical connections to power assembly (69).



For disassembly of power assembly (69), refer to paragraph 5-42a.

| (32) Unsolder and carefully mark or tag all "ectrical connections to dc motor 2B1 (75).

(883) Remove four screws (70) and four "Nashers (71) securing de motor 2Bl1 (75) to votor mounting block (80). Remove de motor '31 (75) from motor mounting block (80). |


	(34) Remove bearing nut (72), worm gear (73), and key (74) from shaft of de motor 2B1 (75).

	(35) Remove three screws (76), three washers (77), screw (78), and washer (79) securing motor mounting block (80) to housing (98). Remove mounting block (80) from housing (98).

	(836) Remove nut (81) and taper pin (82) securing worm gear (87) to gear shaft (89). Remove bearing (83), washer (84), washer (85), washer (86), worm gear (87), washer (88), and bearing (83) with gear shaft (89) from housing (98).

	(837) Remove two bearings (83), washer (84), washer (85), washer (86), worm gear (87), and washer (88) from gear shaft (89).

	(88) Remove two screws (90), and two _ washers (91) securing shim(s) (92) and bearing block (94) to housing (98), Remove shim(s) (92) and bearing block (94) from housing (98).

	(89) Remove bearing (938) from bearing block (94).




	(40) Remove four pins (95) from housing (98).




	(41) Remove four screws (96) Securing nameplate (97) to housing (98). Remove nameplate (97) from housing (98).




	b. Reassembly. To reassemble the rotary mount actuator, proceed as follows:






Refer to wiring diagram (fig. 5-23) to obtain correct electrical connections and parts location.


	(1) Install nameplate (97) to housing (98), using four screws (96).

	(2) Install four pins (95) to housing (98).




	(3) Install bearing (93) .in bearing block (94).

	(4) Install bearing block (94) on housing (98), using shim(s) (92), two washers (91), and two screws (90).

	(5) Install bearing (88), washer (88), worm gear (87), washer (86), washer (85), washer (84), and bearing (83) on gear shaft (89).

	(6) Install gear shaft (89) (with bearings, worm gear, and washers assembled in step (5)) on housing (98).



(7) Install taper pin (82) through worm gear (87) and gear shaft (89), using nut (81).


	(8) Install motor mounting block (80) on housing (98), using three washers (77), three screws (76), washer (79) and screw (78).

	(9) Install key (74), worm gear (78), and bearing nut (72) on shaft of de motor 2B1 (75).




	(10) Install de motor 2Bl1 (75) to motor mounting block (80), using four washers (71) and four screws (70).

	(11) Solder all appropriate electrical connections to dc motor 2B1 (75).



Perform paragraph 5-426 to insure that power assembly (69) is completely assembled.

(12) Solder all appropriate electrical connections to power assembly (69).

(18) Install power assembly (69) on housing. (98), using screw (68), two bushings (67), and two screws (66).

(14) Install end cover gasket (65) and end cover (64) to housing (98), using washer (63), screw (62), three washers (61), and three screws (60).

(15) Install bearing (59), bearing (58), and bearing (57) in housing (98).

(16) Position cluster gear (56) and washer (51) in housing (98) between bearing (59) and bearing (58).

(17) Install key (55) in spline shaft (54).

(18) Insert spline shaft (54) in housing (98) through bearing (59), cluster gear (56), washer (51), bearing (58), and bearing (57).

(19) Install washer (53) and retaining ring (52) on spline shaft (54).

(20) Install washer (51), pinion gear (50), washer (49), and washer (48) on spline shaft (54), using screw (47).

(21) Install terminal lug (45) to mounting plate (46), using screw (44).

(22) Install limit switch 2S1 (48) on mounting plate (46), using three clamps (41), three washers (40), and three screws (39). — (23) Loosen three screws (89) installed in step (22) and rotate switch 2S1 housing until switch housing index mark is aligned with mounting plate index mark (fig. 5-43). Tighten screws (39, fig. 5-42).



Figure 5-42. Rotary mount actuator, exploded view. [Located in back of manual]


	(24) Install followup potentiometer 2R3 (42) on mounting plate (46), using three clamps (41), three washers (40), and three screws (39).

	(25) Solder capacitors 2C3 and 2C7 (38) to appropriate terminals on followup potentiometer 2R3 (42) and terminal lug (45).

	(26) Using the multimeter, connect leads be- tween terminals 2 (+) and 6 (—) of followup potentiometer 2R3 (42). Rotate shaft of followup potentiometer 2R3 (42) in either direction until the multimeter indication is at minimum.



Do not allow shaft of followup potentiometer 2R3 (42) to turn when installing antibacklash gear assembly (87).


	(27) Install antibacklash gear assembly (37) on shaft of followup potentiometer 2R3 (42), using gear clamp (36).

	(28) Rotate shaft of limit switch 2S1 (43) | clockwise to its mechanical stop. Then rotate shaft of limit switch 2S1 (48) counterclockwise 2 1/2 turns. Continue in the counterclockwise direction until the shaft index mark aligns with switch | housing and mounting plate index marks (fig. | 5-48).



Do not allow shaft of limit switch 281 (43) to turn when installing antibacklash gear assembly (85).


	(29) Install antibacklash gear assembly (35) | on shaft of limit switch 2S1 (48), using gear clamp (84).

	(30) Solder all appropriate electrical connec- | tions to parts mounted on mounting plate (46).

	(31) Install mounting plate (46) on housing | (98), using two washers (33) and two screws | (32). |
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Figure 5-48. Alignment of index marks.


	(32) Install filter 2FL1 (31) to housing (98), using two washers (30) and two nuts (29).

	(83) Solder all appropriate electrical connections to filter 2FL1 (31).

	(34) Route wires which are to be soldered to connector 2P1 (27) through housing (98) and grommet (28). Install grommet (28), in housing (98).

	(85) Solder all appropriate electrical connections to connector 2P1 (27).

	(86) Install support bracket (25) to end cover (26), using three rivets (24).

	(37) Install five threaded insulated terminals 2E1 through 2E5 (22) and ground lug (28) to end cover (26). |

	(38) Install resistor 2R4 (21) to end cover (26), using washer (20) and screw (19).

	(89) Solder all appropriate electrical connections to resistor 2R4 (21).

	(40) Solder two capacitors 2C8 and 2C10 (18) to appropriate terminals on end cover (26).

	(41) Solder resistor 2R7 (17) to appropriate terminals on end cover (26).

	(42) Solder resistor 2R5 (16) to appropriate terminals on end cover (26).

	(43) Route appropriate wires through end cover gasket (11) and cable clamp (15).

	(44) Install cable clamp (15) to end cover (26), using washer (14) and screw (138).

	(45) Install index potentiometer 2R6 (12) to and cover (26), using two nuts (12).

	(46) Solder all appropriate electrical connec- 'ions to parts mounted on end cover (26).

	(47) Install end cover gasket (11) and end sover (26) to housing (98), using four washers 110) and four screws (9).



Perform paragraph 5-41b to insure that electronic circuit assembly 2A1 (8) is completely assembled.


	(48) Install electronic circuit assembly 2A1 18) on housing . (98), using five washers (7), hive washers (6), and five screws (5).

	(49) Solder all appropriate electrical conneclions to electronic circuit assembly 2A1 (8).

	(50) Install top cover gasket (4) and top over (3) on housing (98), using five washers (2) and five screws (1).





5-41. Rotary Mount Actuator (Unit 2), Electronic Circuit Assembly 2A1, Disassembly and Reassembly (fig. 5-44)

The electronic circuit assembly 2A1 (8, fig. 5-42) was removed in paragraph 5— 40a.


	a. Disassembly. To disassemble the rotary mount actuator electronic circuit assembly 2A1, proceed as follows:

	(1) Remove RTV potting compound as required.

	(2) Unsolder and carefully mark or tag one end of six bare wire leads interconnecting upper board assembly (7) to lower board assembly (6).



(3) Unsolder and carefully mark or tag capacitor 2A1C14 (8) lead interconnecting upper board assembly (7) to lower board assembly (6).

(4) Remove four screws (1), four lockwashers (2), and four flat washers (3) and remove upper board assembly (7) from insulation plate (5) and lower board assembly (6).

Make certain four spacers (4) are retained on the insulation plate (5).


	(5) Disassembly of remaining parts of electronic circuit assembly 2A1 is obvious from the exploded view (fig. 5-44) and upon inspection of the assembly.

	b. Reassembly. To reassemble the rotary mount actuator electronic circuit assembly 2A1, proceed as follows:



Refer to wiring diagram (fig. 5-24) to obtain correct electrical connections and parts location.

(1) Carefully mate lower board assembly (6) to insulation plate (5) and upper board assembly (7).

Make certain four screw mounting holes of both boards are properly aligned with holes of four spacers (4) retained on insulation plate (5).


	(2) Install four lockwashers (2) four flat washers (8), and four screws (1) into four mounting holes of both the upper and lower board assemblies. Rotate screws clockwise until assemblage is tightly secured together.

	(3) Solder capacitor 2A1C14 (8) leads between appropriate eyelets of upper and lower board assemblies.



(4) Solder six bare wire leads annotated in a (2) above to appropriate eyelets of upper or lower board assemblies as required.

(5) Using RTV compound, pot entire as sembly.


	(6) Reassembly of remaining parts to electronic circuit assembly 2A1 is obvious from the exploded view (fig. 5-44) and upon inspection of the assembly.

	(7) Refer to paragraph 5-40b for reassembly of electronic circuit assembly 2A1 (8, fig. 5-42) to rotary mount actuator. -





5-42. Rotary Mount Actuator (Unit 2) Power Assembly, Disassembly and Reassembly (fig. 5-45)

The power assembly (69, fig. 5-42) was removed iin paragraph 5—40a.


	a. Disassembly. To disassemble the power assembly, proceed as follows:

	(1) Remove six screws (1) and carefully remove terminal board (6).
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Note. Prefix all reference designations for electronic circuit assembly Al with 2A1.

Figure 5-44. Rotary mount actuator electronic circuit assembly 2Al, exploded view.

Washer, lock (4) 'Washer, flat (4) Spacer (4) Plate insulation (1) Lower board assembly (1) Upper board assembly (1) Capacitor (C4, C13, C14) (8) 'Capacitor (C7, C8) (2) Capacitor (C1, C2) (2) Capacitor (C5) (1) Comparator, differential (AR1 through AR4) (4) Diode (CR2 through GR4, CR7 through CR12 CR16, CR19, CR22, CR28) (18) Diode (CR25) (1) Diode (CR5, CR6) (2) Diode (CR1) (1) 'Diode (CR21, CR24) (2) Capacitor (C11, C12) (2) Resistor (R18, R41) (2) Capacitor (C15) (1) Resistor (R38) (1) Resistor (R16, R28, R48) (38) Resistor (R22, R29) (2) Resistor (R19) (1) (Resistor (R17, R385) (2) BaAIBDKMhONe Resistor (R84) (1) Resistor (R21) (1) Resistor (R20) (1) Resistor (R31, R386, R37) (3) Resistor (R30) (1) Resistor (R4) (1) Resistor (R47) (1) Resistor (R9) (1) Resistor (R33) (1) Resistor (R15) (1) Resistor (R46) ('1) Resistor (R5, R8, R32, R40) (4) Resistor (R25, R42) (2) Transistor (Q1, Q4 through Q11, Q14) (10) 'Capacitor (C8, C10) (2) ~ Capacitor (C6, C9) (2) Diode (CR13 through CR15, CR17, CR18, CR20) (6) Resistor (R14, R38) (2) Resistor (R24, R27) (2) Resistor (R12,:R39) (2) Resistor (R11, R45) (2) Resistor (R28, R26) (2) Transistor (Q8, Q13) (2) Transistor (Q2, Q12) (2)



Figure 5-44—Continued.

Screw (4)

Do not attempt to remove completely; lead wiring will limit travel distance of terminal board (6).


	(2) Unsolder and carefully mark or tag all electrical connections to terminal board (6) and four terminals (5).

	(8) Unsolder resistor 2R1 (2), capacitor 12C1 (8), and resistor 2R2 (4) from terminal board (6).

	(4) Unsolder six diodes 2CR1 through




	'2CR6 (7) from terminal board (12).

	(5) Unsolder and carefully mark or tag all ielectrical connections to pulse transformers 2T1 land 2T2 (8). Remove pulse transformers 2T1 iand 2T2 (8) from terminal board (12).

	(6) Unsolder and carefully mark or tag all electrical connections to 18 terminals (11) of terminal board (12).

	(7) Remove four screws (9) and remove terminal board (12) and three spacer posts (10).

	(8) Unsolder and carefully mark or tag all slectrical connections to four terminal lugs (17) and four silicon control rectifiers 2CR7 through 2CR10 (18).



To assist in reassembly, note flat side orientation of four mica insulator washers (16) prior to removal.

(9) Remove nut (13), washer (14), shouldered insulator washer (15), insulator washer (16), and terminal lug (17) securing each silicon control rectifier (18). Remove four silicon control rectifiers 2CR7 through 2CR10 (18) from transformer mounting plate (31).

Resistor (R6, R7, R10, R18, R48, R44) (6)


	(10) Unsolder and carefully mark or tag all electrical connections to two terminal lugs (22).

	(11) Remove nut (19), lockwasher (20), and screw (21) securing two terminal lugs (22). Remove two terminal lugs (22).

	(12) Unsolder and remove four capacitors 2C4 through 2C6 and 2C9 (238) from terminals of power transformer 2T3 (26).

	(13) Unsolder and carefully mark or tag all electrical connections to power transformer 2T3 (26).

	(14) Remove four nuts (24) and four lockwashers (25) securing power transformer 2T3 (26). Remove power transformer 2T3 (26).

	(15) Remove screw (27) and remove spacer block (28) from transformer mounting plate (81).

	(16) Remove screw (29) and remove spacer block (30) from transformer mounting plate (31).

	b. Reassembly. To reassemble the power assembly, proceed as follows:



Refer to wiring diagram (fig. 5-23) to obtain correct electrical connections and parts location.

(1) Install spacer block (30) to transformer mounting plate (31), using screw (29).

(2) Install spacer block (28) to transformer mounting plate (31), using screw (27).


	(3) Install power transformer 2T3 (26) to transformer mounting plate (31), using four lockwashers (25) and four nuts (24).

	(4) Solder appropriate electrical connections, removed in a (18) above, to power transformer 2T3 (26).

	(5) Solder four capacitors 2C4 through 2C6 and 2C9 (23) to appropriate terminals on power transformer 2T3 (26).

	(6) Install two terminal lugs (22) to transformer mounting plate (81), using screw (21), lockwasher (20), and nut (19).

	(7) Solder appropriate electrical connections, removed in a (10) above, to two terminal lugs (22).



Coat both sides of four mica insulator washers (16) with potting compound prior to installation at four silicon control rectifiers (18).


	(8) Install four silicon control rectifiers 2C-R7 through 2CR10 (18) to transformer mounting plate (31), using four terminal lugs (17), four insulator washers (16), four shouldered insulator washers (15), four washers (14), and four nuts (18).

	(9) Solder appropriate electrical connections to four terminal lugs (17) and four silicon control rectifiers 2CR7 through 2CR10 (18).

	(10) Install three spacer posts (10) onto terminal board (12), using three screws (9); then secure assembly to spacer block (28), using screw (9);

	(11) Solder appropriate electrical connections to 18 terminals (11) of terminal board (12).

	(12) Install pulse transformers 2T1 and 2T2 (8) on terminal board (12) and solder pulse transformer leads to appropriate terminals (11). Coat transformer leads with epoxy adhesive as required.



Observe diode polarity when attaching in position.

(18) Solder six diodes 2CR1 through 2CR6 (7) to terminals (11) of terminal board (12).


	(14) Solder resistor 2R1 (2), capacitor 2C1 (3) and resistor 2R2 (4) to terminal board (6).

	(15) Solder appropriate electrical connections to terminals (5) of terminal board (6).

	(16) Install terminal board (6), using six screws (1).

	(17) Refer to paragraph 5—406 for reassembly of power assembly (69, fig. 5-42) to rotary mount actuator.





5—43. Door Actuator (Unit 4), Disassembly and Reassembly

- (fig. 5-46)

The left, right, and vertical door actuators are identical.


	a. Disassembly. To disassemble the door actuator, proceed as follows:

	(1) Remove the snap cover (1) by grasping the edges with the fingertips and pulling upward. —

	(2) Remove two screws (2) securing cover : (5). Remove cover (5).

	(3) If necessary, remove two screws (3) and two rings (4).

	(4) Unsolder and carefully mark or tag all | electrical connections to filter 4FL1 (6). |

	(5) Remove filter (6) by lifting up and out.




	(6) Remove four screws (7) from two spacers (67 and 68).

	(7) Remove four screws (8) from _ end | fitting (9). ,

	(8) Remove end fitting (9). Loosen setscrew | (10) and remove radial bearing (11) from fitting.

	(9) Remove four screws (12) and four wash- | ers (13) from switchplate (16). Remove junction | box (14) and retaining plate (15).

	(10) Remove two nuts (18) and two washers : (19) from two screws (17). :

	(11) Remove terminal (20), contact (21), |} switch 482 (22), contact (21), switch 481 (22) and four spacers (23).

	(12) Remove switchplate (16) and remove bushing (538) from switchplate (16).

	(13) Remove two screws (24 and 25) from support block (26), and lift the support block | (26) from traveler screws (82 and 88). '

	(14) Remove two rods (27 and 28) from support block (26). Remove four guides (29) | from support block (26). |

	(15) Remove four travelers (30 and 31)! from four traveler screws (32 and 33), respec- | tively.

	(16) Remove three screws (34) and plate | (35), and remove four spacers (36), shims (37), and four traveler screws (32 and 33) from sup-| port block (38). |




	(17) Remove two screws (39), two washers (40), and two washers (41) from support plate (45), and remove switch 483 (42), contact (43), and retaining plate (44).

	(18) Remove support plate (45), four ball bearings (46 and 47), three shim washers (48 and 49), two spur gears (50 and 51), and four spacers (52).

	(19) Remove dowel pin (54) from bearing shaft (97) and remove helical gear (55) and shims (56). Unscrew retainer nut (57) from flange clutch (64). Remove washer assembly (58) and five spring washers (59, 60, and 61) from bearing shaft (97).



Twelve steel ball bearings (105) will fall out of the flange clutch (64) when the flange clutch (64) is removed. Do not lose the ball bearings (105).


	(20) Remove spur gear (62), shim (63), flange clutch (64), and woodruff key (65) from bearing shaft (97).

	(21) Remove two screws (66) from two spacers (67 and 68) and two screws (69) from support plate (70). Remove two spacers (67 and 68), support plate (70), retaining plate (71), and cover plate (72).

	(22) Remove nut (74) and washer (75) from screw (76), and remove support block (77) and clamp (78). Remove motor 4Bl1 (73).

	(23) Loosen nut (80), and unscrew fitting assembly (79) from nut tube (89). Remove tab washer (81) .

	(24) Unscrew stop nut (82) from guide housing (88). Remove two washers (83), spacer (84), and packing ring (85) from stop nut (82).

	(25) Gently push nut tube (89) through guide housing (88) in the direction of guide flange (90). Remove two pins (86) and (106). Remove sleeve spacer (87) from guide housing (88).

	(26) Unscrew nut tube (89) from acme nut (91) and unscrew acme nut (91) from acme screw (92).

	(27) Remove stop washer (98) and two shims '(94 and 95) from acme screw (92). Slide sleeve 'spacer (96) from bearing shaft (97) and remove 'two shims (98 and 99). Remove two ball bearings (100) from both ends of bearing shaft (97). Re- 'move thrust washer (101) and shim (102).

	(28) Remove pin (103) from bearing shaft (97) and remove acme screw (92) from bearing 'shaft (97). Remove plug (104) from acme screw m92).




	b. Reassembly. To reassemble the door actuator, proceed as follows:

	(1) Insert plug (104) in acme screw (92) and insert both in bearing shaft (97). Align all parts and pin them in place with pin (108).

	(2) Slip ball bearing (100) over threaded end of acme screw (92). Lubricate ball bearing with 1 or 2 drops of lubricating oil, general purpose.

	(3) Slip four shims (94, 95, 98, and 99) next to ball bearing (100) and stop washer (93) next to shim.

	(4) Slip shim (102), thrust washer (101), and ball bearing (100), over threaded end of bearing shaft (97), and position sleeve spacer (96) over two ball bearings, shims, and spacers.

	(5) Screw acme screw (92) through acme nut (91), and screw acme nut (91) into nut tube (89).



Coat the acme screw (92) with a generous amount of grease, molybdenum disulfide.


	(6) Position pin (86) into acme nut (91) and insert in guide housing (88). Insert pin (106) in guide housing (88).

	(7) Insert sleeve spacer (87) in the threaded end of guide housing (88).

	(8) Position the entire assembly through the guide flange (90).

	(9) Place packing ring (85) into stop nut (82). Place washer (83), spacer (84), and washer (83) into stop nut (82).

	(10) Screw stop nut (82) to guide housing (88).

	(11) Place nut (80) on fitting assembly (79). Place tab washer (81) on fitting assembly (79), making sure that the key and keyway are aligned.

	(12) Screw fitting assembly (79) into nut tube (89).



Perform paragraph 5—446 to insure that motor 4B1 (73) is completely assembled.


	(13) Slide clamp (78) over motor 4B1 (73) and guide housing (88). Insert screw (76) through clamp (78), support block (77), and flat washer (75). Fasten nut (74) to the end of screw (76). Do not tighten at this time.

	(14) Place support plate (70), cover plate (72), and retaining plate (71) in the order of removal. Insert wires from the motor through the
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	2 \Resistor (2R1) (1) 5 13 Nut (4)

	3 Capacitor (2C'1) (1) 14 Washer, flat (4)

	

	

	

	

	8 Transformer, Pulse (2T1, 2T2) (2) 9 BEN wt) (1) :

	

	

	




	1 Screw (6) 12 Board, terminal ('1)

	




	




	4 Resistor (2R2) (1) 15 Washer, insulator, shouldered (4)

	5 Terminal (4) 16 Washer, insulator (4)

	6 Board, terminal (1) 17 Terminal lug (4)

	7 Diode (2CR1 through 2CR6) (6) 18 Rectifier, silicon (2CR7 through 2CR10) (4)

	




	9 iSerew (4) 20| Washer, lock (1)

	10 Post, spacer (3) 21 Serew (1)

	11 Terminal (18) 22 Terminal lug (2)



Figure 5-45. Rotary mount actuator power assembly, exploded view.


	23 Capacitor (2C4, 2C5, 2C'6, 209) (4)

	24 Nut (4)

	25 Washer, lock (4)

	26 Transformer, power (2T3) (1)

	27 Screw (1)



Block, spacer (1)

Screw (1)

Block, spacer (1)

Plate, transformer mounting (1) ee



Figure 5-45—Continued.

appropriate holes in the plates, and position the plates against motor mounting plate.


	(15) Insert two screws (69) through motor mounting plate, cover plate (72), and retaining plate (71), and secure to support plate (70).

	(16) Insert two screws (66) through motor mounting plate, cover plate (72), retaining plate (71), and support plate (70), and secure to two spacers (67 and 68).

	(17) Holding flange clutch (64) with the threaded shank facing upward, place shim (63) over the shank. Place 12 steel ball bearings (105) into the holes on the circular face of flange clutch (64). Place spur gear (62) over the shank of flange clutch, and align the holes in spur gear with 12 steel ball bearings.

	(18) Place five spring washers (61, 60, and 59) and washer assembly (58) over the shank of flange clutch (64) in the order or removal. Screw retainer nut (57) onto the threaded end of the shank of flange clutch (64) until 12 steel ball bearings (105) are firmly retained between flange clutch (64) and spur gear (62).

	(19) Place woodruff key (65) into the keyway of bearing shaft (97) and place the assembled parts (step (18), above) onto the bearing 'shaft (97).



Be careful when securing the flange clutch (64) over the woodruff key.

(20) Place required number of shims (56) 'and helical gear (55) on bearing shaft (97), and 'insert dowel pin (54). Place bushing (53) over 'the end of the helical gear (55).

Shims are required for 0.002-to 0.005 inch end play.

Figure 5-46. Door actuator, exploded view. [Located in back of manual]

(21) With the cutout side of support block (38) facing upward, fit four traveler screws (33 'and 32) through the holes in the support block. |Place required number of shims (37) and four 'spacers (36) on the end of gear assembly and 'secure plate (35) to support block (88) using 'three screws (34).

The required number of shims have been placed on the gear assembly when there is no evidence of end play within the block after the plate has been secured.


	(22) Insert two screws (17) through switchplate (16), four spacers (23), switch 4S1 (22), contact (21), switch 4S2 (22), contact (21), terminal (20), and two washers (19), and secure using two nuts (18).

	(23) Insert radial bearing (11) in end fitting (9) and tighten setscrew (10).

	(24) Insert two screws (8) through the bottom holes of guide flange (90), retaining plate (71), support plate (70), two spacers (52), switchplate (16), and retaining plate (15), and screw loosely into the bottom holes of end fitting (9).

	(25) Screw four travelers (30 and 31) onto four traveler screws (32 and 88), and take care to mesh the four traveler screws with helical gear (55).

	(26) Place four guides (29) into the appropriate holes of support block (26), and insert two rods (27 and 28).

	(27) Slide support block (26) onto four traveler screws (32 and 38).

	(28) Insert two screws (8) through the upper holes of guide flange (90), retaining plate (71), support plate (70), two spacers (52), switchplate (16), and retaining plate (15), and screw loosely into the top holes of end fitting (9).

	(29) Insert two screws (39) through four washers (40 and 41), switch 483 (42), contact (43), and retaining plate (44), and screw into support plate (45).

	(30) Insert four screws (7) through the retaining plate (15) and switchplate (16), and screw into two spacers (67 and 68).

	(31) Place shim washer (49) and two ball bearings (47) on the shaft of spur gear (51) in the order of removal, and fit ball bearings into the appropriate holes between support plates (70 and 45).
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	(82) Place two shim washers (48) and two ball bearings (46) on the shaft of spur gear (50) in the order of removal, and fit ball bearings in their appropriate mounting holes between support plates (70 and 45).

	(83) Tighten four screws (8) and screw (76).




	(34) Fit filter 4FL1 (6) between two spacers (67 and 68). Secure junction box (14) to retaining plate (15) and switchplate (16) using four screws (12) and four washers (18).

	(85) Reconnect all electrical wiring to switches 481 through 483 (22 and 42) and filter 4FLI1 (6).

	(86) Insert adjustment screws (25 Ae 24).




	(37) Insert two rings (4) and two screws (3) on support block (26).

	(38) Place cover (5) over the main assembly and secure it in place into support block (26), using two screws (2).

	(89) Snap cover (1) into cover (5) on the top of the assembly.



5—44. Door actuator (Unit 4) Motor and Brake Assembly, dace sll and Reassembly (fig. 5-47)

The motor and brake assembly (73, fig. 5-46) was removed in paragraph 5—43a.


	a. Disassembly. To disassemble the door actuator motor and brake assembly, proceed as follows:

	(1) Cut the safety wire connecting four mounting screws (1) on both brush cap covers (2) on either side of end housing (88).

	(2) Remove four mounting screws (1) securing both brush cap covers (2). Remove each brush cap cover (1).

	(8) Pull out two insulators (3) and remove two retaining screws (4).

	(4) Lift out both brush assemblies (5) from both brush holders (7 and 8) and lay them carefully aside.

	(5) Remove two holding screws (11) securing cover (12). Remove cover (12).

	(6) Carefully remove retaining ring (13).




	(7) Unsolder and carefully mark or tag all electrical connections to coil assembly (15). Grasp the inner hub of brake core (14) and firmly, but carefully, pull it out of brake housing (28) without damaging the electrical wiring passing through the slot.

	(8) Remove spring (16) and set aside. Figure 5-47. Door actuator motor and brake assembly, exploded view. [Located in back of manual]







	(9) Remove brake dise assembly, which consists of brake disc (17) and brake washer (18) bonded together.

	(10) Pull or pry off retaining ring (19) from shaft of armature (32) and remove the shim set (20).

	(11) Gently pull off brake disc (21) from the shaft of armature (32). Be careful to retain key (22).

	(12) Remove the shim set (23) from brake housing (28).

	(13) Remove spacer (24) from brake housing (28).

	(14) Cut safety wires connecting two mounting screws (26) to drive screw (25).

	(15) Remove two mounting screws (26), two retaining lugs (27), arid drive screw (25).

	(16) Firmly grasp housing assembly (33) and slowly remove brake housing (28) from housing assembly (33). Be careful not to damage shaft of armature (382).

	(17) Remove bushing (29) from brake hous- ing (28) only if it is absolutely necessary. :

	(18) Remove ball bearing (30) and hubbed > bushing (31) from shaft of armature (32). |

	(19) Remove armature (32). |




	(20) Remove ball bearing (36) and flat wash- | er (35) from shaft of armature (32).

	(21) Gently and firmly separate the housing | assembly (33) from end housing (42). Be careful | not to damage the electrical wiring. Disconnect | the motor field winding leads.

	(22) Unsolder and carefully mark or tag all | electrical connections to terminal (10) and loosen two screws (6). Push brush holder (7 and 8) out from inside of end housing (42). Remove brush | holder (8) from insulator (9). .

	\((23) Unsolder and carefully mark on tag ca- | pacitor 4C1 (41) electrical leads. Remove screw | (89) and capacitor 4C1 (41), retrieving the terminal (40).

	(24) Remove retaining screw (38).




	(25) Remove bushing (37) from end housing» (42) only if it is absolutely necessary.

	b. Reassembly. To reassemble the door actuator | motor and brake assembly, proceed as follows: |

	(1) Check to see that bushing (37) is firmly | seated in its mounted position within end housing (42). If loose, secure bushing (37) in place | with sealing compound and press to seat it.

	(2) Insert retaining screw (38) bottoming at bushing (37).

	(3) Inspect brush holder (8), making certain that the brush holder (8) is firmly seated |



in the insulator (9), and that terminal (10) is soldered properly in place.


	(4) Insert brush holder (8) in the brush receptacle hole nearest the wiring access on end housing (42); secure it in place by applying lacquer to screw (6), and tighten screw (6).

	(5) Insert brush holder (7) in the other brush receptacle hole of end housing (42); secure it in place by applying lacquer to screw (6), and tighten screw (6).

	(6) Hold capacitor 4C1 (41) and terminal (40) in place within end housing (42), and secure them, using screw (39). The lip of terminal (40) must face toward end housing wall.

	(7) Solder leads of capacitor 4C1 (41) and leads of brush terminal (10), and pass housing assembly (33) leads through the wiring access on end housing (42). j

	(8) Insert housing assembly (33), with the attached field assembly, in end housing (42).

	(9) Place flat washer (35) and ball bearing (36) on shaft of armature (32) (commutator end). Apply grease, aircraft and instrument, to ball bearing (36).

	(10) Firmly grasping housing assembly (33), insert armature (32), taking care not to damage ball bearing (36). See that ball bearing (86) is seated properly into bushing (37).

	(11) Check to see that bushing (29) is bonded securely in place within brake housing (28). If it is not, secure it in place with sealing compound, and press to seat it.

	(12) Place hubbed bushing (31) and _ ball bearing (30) on the exposed shaft of armature (82). Apply grease, aircraft and instrument, to ball bearing (30).

	(18) Carefully join brake housing (28) to housing assembly (33), properly seating ball bearing (30) into bushing (29).

	(14) Apply antiseize compound to the 'threads of two mounting screws (26). Pass one screw through retaining lug (27), brake hous- 'ing (28), housing assembly (83), and into end 'housing (42). Position retaining lug (27) in 'place, and tighten mounting screw (26).

	(15) Insert a length of safety wire through 'the other mounting screw (26) and tighten se- 'curely in place.

	(16) Twist safety wire and secure it sepatrately to drive screw (25). Tighten drive screw ((25).

	(17) Insert spacer (24) all the way into brake 'housing (28).




	(18) Install shim set (23) firmly against spacer (24). Select correct number of shims that will allow 0.003-to 0.010-inch brake airgap when the brake is energized.

	(19) Place brake disc (21) on shaft of armature (82), align the keyway troughs and insert key (22). —

	(20) Secure brake disc (21) to shaft of armature (32) by slipping shim set (20) on the shaft and 'pressing retaining ring (19) into place. Add as many shim sets (20) to the shaft as necessary to prevent armature end play prior to securing retaining ring (19).

	(21) Inspect the brake disc assembly, making certain that brake washer (18) and brake disc (17) are bonded together securely. If they are not, bond by moistening the adhesive film with cleaning compound and applying light pressure.

	(22) Center the brake disc assembly on brake dise (21).

	(23) Place spring (16) into its groove in brake disc (17).

	(24) Inspect brake core (14) and coil assembly (15), assuring a tight seating and contact of coil assembly into brake core (14). Position brake core (14) and coil assembly (15) on brake disc assembly, firmly seating spring (16). See that the electrical wiring passes through the wiring slot of brake core (14). Connect electrical connections to coil assembly (15).

	(25) Stake retaining ring (13) into place.




	(26) Apply lacquer to the outer rim of cover (12) and secure it to brake housing (28), using two holding screws (11).

	(27) Align two brush assemblies (5) and insert them in brush holders (7 and 8). Secure brushes, using two retaining screws (4).

	(28) Place two insulators (8) over both retaining screws (4), and hold in place with both brush cap covers (2). Secure both brush cap covers, using four mounting screws (1).

	(29) Install safety wire on four mounting screws (1), two on each brush cap cover (2).

	(30) Refer to paragraph 5—43b for reassembly of motor and brake assembly (738, fig. 5-46) to door actuator.




5-45. Light Sensor (Unit 5), Disassembly and Reassembly (fig. 5-48)

The left, right, and vertical light sensors .are identical.


	a. Disassembly. To disassemble the light sensor, proceed as follows:

	(1) Do not disconnect leads from connector 5P1 (4) unless replacement of the connector 5P1 (4) is necessary.

	(2) Using a soldering iron, apply heat to liquid-staked strain relief cap (10). Remove strain relief cap (10) from mounting flange (7).

	(3) Slide strain relief cap (10) and washer (9) onto cable (11).

	(4) Using a soldering iron, apply heat to six liquid-staked screws (5). Remove six screws (5) and then slide mounting flange (7) onto cable (11) away from housing (29).

	(5) If photocell assembly (14 through 16) requires replacement, proceed as follows:

	(a) Remove gasket (12) and cushion (18).

	(6b) Unsolder and carefully mark or tag all electrical connections from cable (11) to cover (14).

	(c) Remove cable (11), cushion (18), gasket (12), mounting flange. (7), seal (8), washer (9), and strain relief cap (10).

	(6) Remove spacer (17) and then remove aperture and lenticular plate assembly (19 through 28).



Witness mark position of aperture plate (23) with respect to lenticular plate (19). Do not remove or add setscrews (18).


	(7) Disassembly of the remaining parts is obvious from the exploded view (fig. 5-48) and upon inspection of the equipment.

	b. Reassembly. To reassemble the light sensor, proceed as follows:



Refer to. wiring diagram (fig. 5-27) to obtain correct electrical connections and parts location.


	(1) Install gasket (28), cover glass (27), spacer (26), filter (25), and spacer (24) in housing (29).

	(2) If a new lenticular plate (19) is being installed, proceed as follows:

	(a) Secure lenticular plate (19) to aperture plate (23) using three washers (21), three washers (22), and three screws (20). Do not tighten the screws (20).



Excess tightening of screws (20) will cause lenticular plate (19) to fracture.

(b) Shift the position of lenticular plate (19) with respect to aperture plate (23) until chicken wire shadows on lenticular plate (19) are of minimum thickness. Carefully tighten three screws (20).

If aperture and lenticular plate assembly can not be installed in housing (29), slightly readjust position of lenticular plate (19) with respect to aperture plate (23) ((b) above).


	(3) If the original aperture and lenticular plate assembly is being replaced, install as directed in step (2) except align the lenticular plate (19) and aperture plate (23) by means of their witness marks.

	(4) Carefully place aperture and lenticular 'plate assembly (19 through 23) in housing.

	(5) Reinstall spacer (17).




	(6) If a new cable is being installed, insert | cable (11) through strain relief cap (10), washer | (9), seal (8), mounting flange (7), gasket (12), and cushion (13); then solder wire leads to ter- | minals on cover (14). Solder leads as far as possible without applying stress to terminals on cover | (14).



On some light sensor models, the plate (6) is an integral part of mounting flange (7).

(7) If the original cable is being recon- | nected, insert cable (11) through seal (8), mount- | ing flange (7), gasket (12), and cushion (18), | then solder wire leads as directed in step (6). |

Use liquid staking on strain relief cap (10).


	(8) Position seal (8) and washer (9) on | threaded portion of mounting flange (7); then | secure strain relief cap (10) to mounting flange (7). Tighten strain relief cap to compress seal | (8).

	(9) Position photocell assembly (14 through | 16), cushion (18), and gasket (12) in housing (29). |



Use liquid staking-on six screws (5).

(10) Secure mounting flange (7) on housing (29), using six screws (5).



5-46. Camera Pulse Panel (134AV81400-1 or 134AV81400-3), (Unit 6) Disassembly and Reassembly

The disassembly and reassembly procedures to be performed by general support maintenance are identical with the disassembly and reassembly procedures performed by direct support maintenance (para 3-16).



5—47. Pod Assembly (Unit 10) Disassembly and Reassembly

Refer to TM 11-6760-228-35-1 for general support disassembly and reassembly procedures on pod assembly.



5—48. Camera (Unit 9), Disassembly and Reassembly

Refer to TM 11-6720-236-35 for general support disassembly and reassembly procedures on camera.



5—49. Camera Mount A (Unit 11), Disassembly and Reassembly (fig. 5-49)


	a. Disassembly. To disassemble the camera mount A, proceed as follows:

	(1) Remove screw (1), bushing (2), washer (4), and washer (5) securing follower (3) to rotary mount actuator (Unit 2) pinion gear. Remove follower (8) from rotary mount actuator (Unit 2) pinion gear.

	(2) Remove four bolts (6) and four washers (7) securing rotary mount actuator (Unit 2) 'to bracket (25). Remove rotary mount actuator (Unit 2) from bracket (25).



For disassembly of rotary mount actuator (Unit 2), refer to paragraph 5—40a.


	(8) Remove pin (8) from pin (9).

	(4) Remove pin (9) from block (18).

	(5) Remove knob (10) and washer (11) 'from fork (32) and block (18).

	(6) Remove pin (12) from bolt (13).




	(7) Remove bolt (13), washer (14), two 'move bracket (25) from torque box assembly ((59).




	(8) Remove two rivets (17) securing block (18) in channel (23) and channel (24). Remove block (18) from channel (23) and channel (24).

	(9) Remove 15 rivets (19) securing plate (20) to channel (23) and channel (24). Remove plate (20) from channel (23) and channel (24).

	(10) Remove 15 rivets (19) securing plate (21) to channe! (23) and channel (24). Remove plate (21) from channel (23) and channel (24).

	(11) Remove six fasteners (22) securing channel (23) to bracket (25). Remove channel (23) from bracket (25).

	(12) Remove six 'fasteners (22) securing channel (24) to bracket (25). Remove channel (24) from bracket (25).

	(18) Remove two nuts (26) from fork (82).




	(14) Remove pin (27) from bolt (28).




	(15) Remove bolt (28), washer (29), spacer (30), washer (29), and nut (81) securing fork (82) to torque box assembly (59), Remove fork (82) from torque box assembly (59).

	(16) Remove pin (83) from bolt (384).




	(17) Remove bolt (84), plate (85), washer (86), and nut (37) securing two bearings (388) and bushing (389) to torque box assembly (59). Remove two bearings (88) and bushing (89) to torque box assembly (59).

	(18) Remove pin (40) from bolt (41).




	(19) Remove bolt (41), plate (42), washer (43), and nut (44) securing bushing (45) and bearing (46) to torque box assembly (59). Remove bushing (45) and bearing (46) from torque box assembly (59).

	(20) Remove two screws (47), two washers (48), and two nuts (49) securing two clamps (50) to torque box assembly (59). Remove two clamps (50) from torque box assembly (59).

	(21) Remove pin (51) securing spacer (52) to pin (58). Remove spacer (52) from pin (58).

	(22) Remove pin (53) securing washer (54) and spring (55) to torque box assembly (59). Remove washer (54) and spring (55) from torque box assembly (59).

	(23) Uncrimp lanyard (56) and remove from torque box assembly (59).

	(24) Remove four rivets (57) securing nameplate (59) to torque box assembly (59). Remove gs ogg naue (16) securing nameplate (58) from torque box assembly (59). 'bracket (25) to torque box assembly (59). Re-

	(25) For dissembly of torque box assembly (59), refer to paragraph 5-50a.






[image: Figure, page 255]

Note. Prefix all reference designations for the light sensor with 5.


	

	2 Identification plate (MP11) (1) 4 Connector (P1) (1)

	1 Instruction plate (IMiP10) (1) 8 'Identification plate (MP12) (1)

	






Figure 5-48. Light sensor, exploded view.


	Serew (Hi through H6) (6)

	Plate (MP16) (1)

	Mounting flange (MP4) (1)

	Seal (MP15) (1)

	9 Washer (H82) (1)

	'Cap, strain relief (MP1) (1)

	Cable (20 in.) (1)

	Gasket (MP7) (1)

	Cushion (MP2) (1)

	Cover (A2MP2) (1)

	Photocell (A2V1) (1)

	Case (A2MP1) (1)

	Spacer (MP14) (1)



Figure 5-48—Continued.


	Setscrew (H7 through H31) (25)

	Lenticular plate (A1MP2) (1)

	Screw (A1H1 through A1H3) (8)

	Washer (A1H4 through A1H6) (8)

	Washer (A1H7 through A1H9) (8) Aperture plate (A1MP1) (1)

	

	Spacer (MP13) (1)

	Filter (MP18) (1)

	Spacer (MP12) (1)

	Cover glass (MP6) (1)

	Gasket (MP5) (1)

	Housing (MP8) (1)

	b. Reassembly. To reassemble the camera mount A, proceed as follows:

	(1) Perform procedure in paragraph 5-50b to insure that torque box assembly (59) for the camera mount A, is completely assembled.

	(2) Install nameplate (58) on torque box assembly (59), using four rivets (57).

	(3) Install and crimp lanyard (56) on torque box assembly (59).

	(4) Install spring (55) and washer (54) on torque box assembly (59), using pin (53),

	(5) Install spacer (52) on pin (58) using pin (51).

	(6) Install two clamps (50) on torque box assembly (59), using two screws (47), two washers (48), and two nuts (49).

	(7) Install bearing (46) and bushing (45) on torque box assembly (59), using bolt (41), plate (42), washer (43), and nut (44).

	(8) Install pin (40) in bolt (41).




	(9) Install bearing (38), bushing (39), and bearing (38) on torque box assembly (59), using bolt (34), plate (85), washer (36), and nut (87).

	(10) Install pin (33) in bolt (84).




	(11) Install fork (32) on torque box assembly (59), using bolt (28), washer (29), spacer (30), washer (29), and nut (81).

	(12) Install pin (27) in bolt (28).




	(13) Install two nuts (26) on fork (82).




	(14) Install channel (24) on bracket (25), using six fasteners (22).

	(15) Install channel (23) on bracket (25), Using six fasteners (22).

	(16) Install plate (21) on channel (23) and thannel (24), using 15 rivets (19).

	(17) Install plate (20) on channel (23) and channel (24) using 15 rivets (19).

	: (18) Install block (18) on channel (23) and 'thannel (24), using two rivets (17).

	(19) Install bracket (25) on torque box as-







	sembly (59), using bolt (13), washer (14), two spacers (15), washer (14), and nut (16).

	(20) Install pin (12) in bolt (18).




	(21) Install knob (10) and washer (11) on fork (82) in block (18).

	(22) Adjust knob (10) as required. Tighten two nuts (26) on fork (82).

	(23) Install pin (9) in block (18).




	(24) Install pin (8) in pin (9).






Refer to paragraph 5-406 to insure that rotary mount actuator (Unit 2) is completely assembled.


	(25) Install rotary mount acutator (Unit 2) on bracket (25), using four washers (7) and four bolts (6).

	(26) Install follower (8) on rotary mount actuator (Unit 2) pinion gear, using washer (5), washer (4), bushing (2), and screw (1).





5-50. Camera Mount A (Unit 11) Torque Box Assembly, Disassembly and Reassembly

(fig. 5-50 (1) and (2))


	a. Disassembly. To disassemble the torque box assembly, proceed as follows:

	(1) Perform paragraph 5—49a.




	(2) Remove two rivets (1) and eight rivets (124) securing bracket (2) to angle (202) and to angle (165). Remove bracket (2) from angle (202) and angle (165).

	(3) Remove two rivets (8) securing bracket (4) to fitting (207). Remove bracket (4) from fitting (207).

	(4) Remove two rivets (5) securing bracket (6) to cover (38) and cover (32). Remove bracket (6) from cover (38) and cover (82).

	(5) Remove four rivets (7) securing support (8) to support (11), bracket (34), and bracket (35). Remove support (8) from support (11), bracket (34), and bracket (35).
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Figure 5-49. Camera mount A, exploded view.

ee Screw (1) Bushing (1) Follower (1) Washer (1) Washer ((1) Bolt (4) Washer (4) Pin (1) Pin (1) Knob (1) 11 Washer (1) Pin (1) 13 Bolt (1) 14 Washer (2) 15 Spacer (2) Nut (1) Rivet (2) 18 Block (1) Rivet (30) Plate (1) 21 Plate (1) Fastener (12) 23 Channel (1) Channel (1) 25 Bracket (1) 26 Nut (2) Pin (1) 28 Bolt (1) 'Washer (2) 30 Spacer (1) HA - wpoOmoAS

Nut (1) Fork (1) Pin (1) Bolt (1) Plate (1) Washer (1) Nut (1) Bearing (2) | Bushing (1) Pin (1) Bolt (1) Plate (1) Washer (1) Nut (1) Bushing (1) Bearing ((1) Screw (2) Washer (2) Nut (2) Clamp (2) Pin (1) Spacer (1) Pin (1) Washer (1) Spring (1) Lanyard (1) Rivet (4) Nameplate '(''1) Torque box assembly (1)



Figure 5-49—Continued.

(6) Remove six rivets (9) securing support (11) to cover (32).

Figure 5-50(1). Torque box assembly, exploded view (sheet 1 of 2).



[Located in back of manual]

Figure 5-50(2). Torque box assembly, exploded view (sheet 2 of 2).



[Lecated in back of manual]

(7) Remove rivet (10) securing support (11) to cover (32) and channel (46). Remove support (11) from cover (32) and channel (46).

(8) Remove six rivets (12) securing doubler

'14) to cover (82) and zee (52).

(9) Remove two rivets (13) securing doudler (14) to cover (32), zee (52), and clip (54). Remove doubler (14) from cover (82), zee (52), ind clip (54).

(10) Remove six rivets (12) securing doubler

15) to cover (32) and zee (52).


	_ (11) Remove two rivets (13) securing dou-Mler (15) to cover (32), zee (52), and clip (55). temove doubler (15) from cover (32), zee (35), ind clip (55).

	(12) Remove four rivets (12) securing dou- 'ler (16) to cover (127) and channel (133).

	(13) Remove two rivets (13) securing dou- 'ler (16) to cover (127) and channel (133).




	(14) Remove two rivets (13) securing doubler (16) to cover (127), channel (133), and clip (200), Remove doubler (16) from cover (127), channel (1838), and clip (200).

	(15) Remove four rivets (12) securing doubler (17) to cover (127) and channel (1838).

	(16) Remove two rivets (18) securing doubler (17) to cover (127) and channel (136).

	(17) Remove two rivets (13) securing doubler (17) to cover (127), channel (133), and clip (167). Remove doubler (17), from cover (127), channel (1338), and clip (167).

	(18) Remove two rivets (18) securing clip (19) to cover (24).

	(19) Remove two rivets (18) securing clip (19) to cover (82). Remove clip (19) from cover (EVAR

	(20) Remove seven rivets (20) securing cover (24) to cover (82).

	(21) Remove rivet (21) securing cover (24) to cover (82) and channel (48).

	(22) Remove rivet (22) securing cover (24) to cover (82) and zee (52).

	(23) Remove two rivets (23) securing cover (24) to clip (49).



(24) Remove two rivets (28) securing cover (24) to angle (40).

(25) Remove 10 rivets (23) cover (24) to web (62), bracket (110), and clip (104).

(26) Remove 10 rivets (23) securing cover (24) to fitting (208).

(27) Remove three rivets (23) securing cover (24) to bracket (110).


	(28) Remove three rivets (23) securing cover (24) to clip (104). Remove cover (24) from clip (104).

	(29) Remove six rive (25) securing cover (32) to cover (38).

	(80) Remove two rivets (25) securing cover (82) to angle (120). (81) Remove two rivets (25) ae cover

	(32) to channel (95).

	(32) Remove four rivets (25) securing cover (82) to channel (46).

	(83) Remove 12 rivets (25) securing cover (82) to zee (52).

	(34) Remove five rivets (25) securing cover (82) to channel (47).

	(85) Remove rivet (26) securing bracket (34) to cover (38) and cover (82).

	(86) Remove rivet (26) securing bracket (35) to cover (38) and cover (82).

	(87) Remove two rivets (27) securing cover (88) to cover (32) and bracket (82).

	(88) Remove 19 rivets (27) securing cover (32) to web (62).

	(89) Remove 21 rivets (28) securing cover (82) to channel (43).

	(40) Remove two rivets (29) securing cover (82) to web (62) and hat (60). Remove cover (82) from web (62) and hat (60).

	(41) Remove decal (30) and decal (31) from cover (382).

	(42) Remove rivet (38) securing bracket (84) from cover (388).

	(43) Remove rivet (33) securing bracket (35) to cover (38). Remove bracket (85) from cover (38).

	(44) Remove rivet (36) securing cover (38) to angle (120).

	(45) Remove nine rivets (86) securing cover (38) to web (62) and fitting (207). Remove cover (88) from web (62) and fitting (207).

	(46) Remove two rivets (39) securing angle (40) to channel (483). Remove angle (40) from channel (438).

	(47) Remove two rivets (41) securing channel (43) to angle (107).

	(48) Remove two rivets (41) securing channel (43) to angle (89).

	(49) Remove rivet (41) securing channel (43) to web (62) and bracket (67).




	(50) Remove rivet (41) securing channel (43) to web (62) and bracket (65).

	(51) Remove five rivets (41) securing channel (43) to web (62) and angle (109).

	(52) Remove three rivets (41) securing channel (43) to web (62) and angle (88).

	(58) Remove 10 rivets (41) securing channel (48) to web (62).

	(54) Remove two rivets (42) securing channel (43) to web (62) and hat (60). Remove channel (43) from web (62) and hat (60). —

	(55) Remove two rivets (44) securing clip (45) to channel (46).

	(56) Remove two rivets (44) securing clip (45) to zee (52) and bracket (86). Remove clip (45) from zee (52) and bracket (86).

	(57) Remove two rivets (44) securing clip (45) to channel (47).

	(58) Remove two rivets (44) securing clip (45) to zee (52) and bracket (105). Remove clip (45) from zee (52) and bracket (105).

	(59) Remove two rivets (44) securing chan-| nel (46) to angle (89). :

	(60) Remove'six rivets (44) securing channel! (46) to web (62) and bracket (65). Remove' channel (46) from web (62). and bracket (65).

	(61) Remove two rivets (44) securing chan-) nel (47) to angle (107). |

	(62) Remove six rivets (44) securing channel' (47) to web (62) and bracket (67). Remove) channel (47) from web (62) and bracket (67).|

	(63) Remove two rivets (48) securing clip) (49) to zee (52). Remove clip (49) from u (52).

	(64) Remove five rivets (50) securing zee! (52) to web (62) and angle (103). _

	(65) Remove nine rivets (50) securing zee' (52) to web (62).

	(66) Remove two rivets (50) securing zee (52) to clip (54).

	(67) Remove two rivets (50) securing zee' (52) to clip (55). ;

	(68) Remove two rivets (50) securing zee (52) to bracket (82). i

	(69) Remove three rivets (51) securing zee (52) to web (62) and angle (88), Remove a (52) from web (62) and Ge (88). q

	

	

	clip (55) from panel (99) and bracket (86). | (72) Remove two rivets (56) securing dou- bler (57) and spacer (58) to hat (60). Remove! doubler (57) and spacer (58) from hat (60). |




	(73) Remove four rivets (59) securing hat (60) to web (62). Remove hat (60) from web (62).

	_ (74) Remove rivet (61) securing web (62) to bracket (65).

	(75) Remove rivet (61) securing web (62) to bracket (67). Remove web (62) from bracket (67).

	(76) Remove three rivets (63) securing bracket (65) to panel (99) and channel (95).

	(77) Remove four rivets (63) securing bracket (65) to panel (99).

	(78) Remove five rivets (64) securing bracket (65) to panel (99). Remove bracket (65) from panel (99).

	(79) Remove six rivets (66) securing bracket (67) to panel (114) and bracket (112).

	(80) Remove four rivets (66) securing bracket (67) to panel (114). ;

	(81) Remove rivet (66) securing bracket (67)




	to panel (114) and angle (107).

	(82) Remove rivet (66) securing bracket (67) to panel (114) and bracket (105). Remove bracket (67) from panel (114) and bracket (105).

	(83) Remove four rivets (68) securing bracket (73) to panel (114).

	(84) Remove two rivets (69) securing doubler (71) to panel (114), bracket (105), and bracket (73).

	(85) Remove three rivets (69) securing doubler (81) to panel (114) and bracket (78).

	(86) Remove rivet (70) securing doubler (71) to panel (114), bracket (105), and bracket (73). Remove doubler (71) from panel (114), bracket (105), and bracket (78).

	(87) Remove two rivets (72) securing brack- 'et (73) to clip (101). Remove bracket (73) from itlip (101).

	(88) Remove four rivets (74) securing brackiat (19) to panel (99).

	(89) Remove two rivets (75) securing douoler (77) to panel (99), bracket (86), and brack-Bt (79).

	(90) Remove three rivets (75) securing doudler (77) to panel (99) and bracket (79).

	(91) Remove rivet (76) securing doubler (77) to panel (99), bracket (86), and bracket '79). Remove doubler (77) from panel (99), joracket (86), and bracket (79).

	| (92) Remove two rivets (78) securing brackst (79) to bracket (84). Remove bracket (79)

	'rom bracket (84). —

	(93) Remove four rivets (80) securing brackt (81) to bracket (86). Remove bracket (81) trom bracket (86).




	(94) Remove three rivets (80) bracket (82) to fitting (207). securing

	(95) Remove three rivets (80) securing bracket (82) to bracket (86). Remove bracket (82) from bracket (86).

	(96) Remove two rivets (83) securing bracket (84) to bracket (86). Remove bracket (84) from pracket (86).

	(97) Remove rivet (85) securing bracket (86) to panel (99) and fitting (207).

	(98) Remove three rivets (85) securing' bracket (86) to panel (99). Remove bracket (86) from panel (99).

	(99) Remove rivet (87) securing angle (88) to channel (95), bracket (91), and angle (89).

	(100) Remove three rivets (87) securing angle (88) to bracket (91). Remove angle (88) from bracket (91).

	(101) Remove three rivets (87) securing angle (89) to panel (99).

	(102) Remove three rivets (87) securing angle (89) to bracket (91) and channel (95). Remove angle (89) from bracket (91) and channel (95).

	(103) Remove four rivets (87) securing bracket (91) to fitting (207).

	(104) Remove rivet (87) securing bracket (91) to fitting (207) and panel (99).

	(105) Remove three rivets (87) securing bracket (91) to panel (99). Remove bracket (91) from panel (99).

	(106) Remove decal (90) from bracket (91).




	(107) Remove two rivets (92) securing doubler (93) to panel (99) and channel (95). Remove doubler (93) from panel (99) and channel (95).

	(108) Remove four rivets (94) securing channel (95) to panel (99). Remove channel (95) from panel (99).

	(109) Remove 11 rivets (96) securing panel (99) to fitting (207). Remove panel (99) from fitting (207).

	(110) Remove decal (97) from panel (99).




	(111) Remove decal (98) from panel (99).




	(112) Remove two rivets (100) securing clip (101) to bracket (105). Remove clip (101) from bracket (105).

	(113) Remove rivet (102) securing angle (108) to bracket (105) and clip (104).

	(114) Remove rivet (102) securing angle (103) to bracket (103) to bracket (105) and angle (118).

	(115) Remove four rivets securing angle (103) to bracket (105). Remove angle (103) from bracket (105).



(116) Remove three rivets (102) securing clip (104) to bracket (105). Remove clip (104) from bracket (105).

(117) Remove three rivets angle (118) to bracket (105). (102) securing (118) Remove two rivets (102) securing 'bracket (105) to panel (114) and fitting (208).

(119) Remove four rivets (102) securing bracket (105) to panel (114). Remove bracket (105) from panel (114).

(120) Remove rivet (106) securing angle (109) to bracket (110) and angle (107).

(121) Remove rivet (106) securing (107) to bracket (110). angle (122) Remove rivet (106) securing angle (107) to bracket (112) and panel (114). Remove angle (107) from bracket (112) and panel (114).

(123) Remove six rivets (108) securing angle (109) to bracket (110). Remove angle (109) from bracket (110).

(124) Remove three rivets (108) securing bracket (116) to bracket (110).

(125) Remove four rivets bracket (110) to bracket (112). (108) securing (126) Remove two rivets (108) securing bracket (110) to bracket (112) and panel (114).

(127) Remove rivet (94) securing bracket (110) to bracket (112), panel (114), and fitting (208). Remove bracket (110) from _ bracket (112), panel (114), and fitting (208).

(128) Remove decal (90) from bracket (110).

(129) Remove 11 rivets (111) securing bracket (112) to panel (114) and fitting (208).

(130) Remove eight rivets (111) securing bracket (112) to panel (114). Remove bracket (112) from panel (114).

(131) Remove six rivets (113) securing panel (114) to fitting (208). Remove panel (114) from fitting (208).

(132) Remove decal (97) from panel (114).

(183) Remove decal (98) from panel (114). (134) Remove three rivets (115) securing bracket (116) to fitting (208). Remove bracket (116) from fitting (208).

(185) Remove three rivets (117) securing angle (118) to fitting (208). Remove pele ot)

from fitting (208).

(1386) Remove four rivets (119) securing as (120) to fitting (207). Remove angle (120) from fitting (207).

(187) Remove four rivets (121) securing two clips (128) to cover (127).

(188) Remove two rivets (122) securing clip (123) to cover (179). Remove clip (123) from cover (179).

(189) Remove two rivets (122) securing clip (123) to web (138) and fitting (207). Remove clip (123) from web (188) and fitting (207).

(140) Remove nine rivets (124) securing cov er (127) to fitting (207).

(141) Remove rivet (124) securing cover (127) to web (188) and angle (180), (142) Remove 14 rivets (124) securing cover (127) to web (138).

(143) Remove two rivets (125) securing cover (127) to clip (1638).

(144) Remove two rivets (125) securing cover (127) to clip (195). | (145) Remove 12 rivets (125) securing cover (127) to channel (183).

(146) Remove six rivets (125) securing cover (127) to channel (186).

(147) Remove six rivets (125) securing cover (127) to channel (135). | (148) Remove eight rivets (125) securing cov er (127) to cover (179).

(149) Remove rivet (126) securing cover (127) to cover (179) and channel (133). Remove} cover (127) from cover (179) and channel (188).

(150) Remove two rivets (128) securing clip!

(130) to cover (179).

(151) Remove two rivets (128) securing clip (180) to fitting (207).

(152) Remove four rivets (129) securing two clips. (180) to channel (133), Remove two clips! (180) from channel (133).

(1538) Remove two rivets (131) securing chan nel (138) to clip (167).

(154) Remove six rivets (131) securing channel (133) to web (188) and bracket (148).

(155) Remove rivet (131) securing channel (183) to web (138) and angle (165). | (156) Remove six rivets (131) securing chan nel (188) to web (138). | (157) Remove rivet (131) securing channel (133) to web (188) and angle (202).

(158) Remove eight rivets channel (133) to zee (188). (131) securing (159) Remove rivet (131) securing channel (133) to web (188), angle (180), and zee (188), (160) Remove two rivets (132) securing 8 nel (133) to clip (200). Remove channel (133 from clip (200).

nel (135) to clip (195).

(162) Remove two rivets (134) securing chang nel (135) to clip (185).

(163) Remove eight rivets (134) securing channel (135) to web (188) and angle (202)) Remove channel (135) from web (138) and angl (202). | (164) Remove two rivets (134) securing channel (136) to clip (163).

_ (165) Remove two rivets (134) securing chan nel (186) to clip (1538).

(166) Remove eight rivets (134) securing channel (1386) to web (138) and angle (165). Remove channel (186) from web (138) and angle (165).

_ (167) Remove seven rivets (137) sqcunine web (138) to fitting (207).

'((168) Remove six rivets (137) securing web (188) to bracket (157).

(169) Remove eight rivets (137) securing web (188) to angle (180).

(170) Remove rivet (187) securing web (138)

to angle (180) and zee (193).

(171) Remove eight rivets (137) securing web (138) to zee (193). Remove web (138) from zee (198).

(172). Remove two rivets (139) securing doubler (141) to doubler (169), bracket (151), and clip, (148).

(173) Remove three rivets (139) securing doubler (141) to doubler (169) and clip (143).

(174) Remove rivet (140) securing doubler (141) to doubler (169), bracket (150), and clip (143). Remove doubler (141) from doubler (169), bracket (150), and clip (148).

_ (175) Remove four rivets (139) securing clip (143) to doubler (169).

(176) Remove two rivets (142) securing clip (143) to clip (145). Remove clip (143) from clip (145).

(177) Remove rivet (144) securing clip (145)

to bracket (148) and bracket (151).

(178) Remove rivet (144) securing clip (145) to bracket (151). Remove clip (145) from bracket (151).

(179) Remove rivet (146) securing bracket (148) to bracket (151) and clip (158).

(180) Remove rivet (146) securing bracket 1151) to clip (153).

(181) Remove three rivets (147) securing "racket (148) to bracket (151).

(182) Remove rivet (147) securing bracket 1148) to clip (149) and bracket (151). Remove 'vracket (148) from clip (149) and bracket (151).

(183) Remove rivet (147) securing clip (149) (0 bracket (151).

(184) Remove two rivets (147) securing clip 1149) to fitting (207). Remove clip (149) from fitting (207).

(185) Remove rivet (150) securing bracket (151) to doubler (169) and angle (165).

(186) Remove five rivets (150) securing bracket (151) to doubler (169). Remove bracket (151) from doubler (169).

(187) Remove rivet (152) securing clip (153)

to doubler (169) and angle (165).

(188) Remove rivet (152) securing clip (153) to doubler (169), Remove clip (153) from doubler (169).

(189) Remove rivet (154) securing clip (155), bracket (157) and bracket (161).

(190) Remove rivet (154) securing clip (155) to bracket (161).

(191) Remove two riyets (154) securing clip (155) to fitting (207). Remove clip (155) from fitting (207).

(192) Remove four rivets (154) securing bracket (157) to bracket (161).

(193) Remove rivet (156) securing bracket (157) to bracket (161). Remove bracket (157) from bracket (161).

(194) Remove three rivets (158) securing bracket (161) to doubler (169) and fitting (207).

(195) Remove 11 rivets (158) securing bracket (161) to doubler (169).

(196) Remove rivet (158) securing bracket (161) to doubler (169) and angle (165).

(197) Remove two rivets (159) securing doubler (160) and bracket (161) to doubler (169). Remove doubler (160) and bracket (161) from doubler (169).

(198) Remove decal (90) from bracket (161).

(199) Remove rivet (162) securing clip (163) to doubler (169) and angle (165).

(200) Remove rivet (162) securing clip (163) to doubler (169). Remove clip (163) from doubler (169).

(201) Remove six rivets (164) securing angle (165) to doubler (169). Remove angle (165) from doubler (169).

(202) Remove three rivets (166) securing clip (167) to doubler (169). Remove clip (167) from doubler (169).

(203) Remove six rivets (168) securing doubler (169) to fitting (207). Remove doubler (169) from fitting (207).

(204) Remove decal (97) from doubler (169).

(205) Remove decal (98) from doubler (169).

(206) Remove five rivets (170) securing doubler (172) to panel (204) and bracket (174).

(207) Remove rivet (171) securing doubler (172) to panel (204) and bracket (174). Remove doubler (172) from panel (204) and bracket (174).

(208) Remove four rivets bracket (174) to panel (204). (170) securing (209) Remove two rivets (173) securing bracket (174) to clip (176). Remove bracket (174) from clip (176).

(210) Remove two rivets (175) securing clip (176) to zee (188). Remove clip (176) from zee (188).

(211) Remove rivet (177) securing cover (179) to angle (180) and clip (190).

(212) Remove rivet (177) securing cover (179) to clip (190).

(213) Remove two rivets (177) securing cover (179) to clip (182).

(214) Remove two rivets (177) securing cover (179) to angle (180).


	(215) Remove ten rivets (177) securing cover (179) to fitting (208). Remove cover (179) from fitting (208).

	(216) Remove six rivets (178) securing angle (180) to cover (179). Remove angle (180) from cover (179).

	(217) Remove two rivets (181) securing clip (182) to zee (188). Remove clip (182) from zee (188).

	(218) Remove two rivets ery securing clip (185) to zee (188).

	(219) Remove two rivets (184) securing clip (185) to panel (204). Remove clip (185) from panel (204).

	(220) Remove 11 rivets (186) securing zee (188) to panel (204).

	(221) Remove three rivets (187) securing zee (188) to angle (206), Remove zee (188) from angle (206).

	(222) Remove two rivets (189) securing clip (190) to zee (198). Remove clip (190) from zee (193).

	(223) Remove 11 rivets (191) securing zee (193) to panel (204).

	(224) Remove three rivets (192) securing zee (193) to angle (206). Remove zee (193) from angle (206).

	(225) Remove decal (90) from zee (198).




	(226) Remove rivet (194) securing clip (195) to panel (204) and angle (202).

	(227) Remove rivet (194) securing clip (195) to panel (204). Remove clip (195) from panel (204).

	(228) Remove two rivets (196) securing doubler (197) and support (198) to panel (204). Remove doubler (197) and support (198) from panel (204).

	(229) Remove three rivets (199) securing clip (200) to panel (204). Remove clip (200) from panel (204).




	(230) Remove six rivets (201) securing angle (202) to panel (204). Remove angle (202) from panel (204).

	(231) Remove 15 rivets (203) securing panel (204) to fitting (208). Remove panel (204) from fitting (208).

	(232) Remove decal (97) from panel (204).






(233) Remove decal (98) from panel (204).


	(234) Remove six rivets (205) securing two angles (206) to fitting (208). Remove twe angles (206) from fitting (208).

	b. Reassembly. To reassemble the torque box assembly, proceed as follows:

	(1) Install two angles (206) to fitting (208), using six rivets (205).

	(2) Install decal (97) and decal (98) on panel (204).

	(3) Install panel (204) to fitting (208), using 15 rivets (2038).

	(4) Install angle (202) to panel (204), using six rivets (201).

	(5) Install clip (200) to panel (204), vsing three rivets (199).

	(6) Install doubler (197) and support (198) to panel (204), using two rivets (196).

	(7) Install clip (195) to panel (204), usin rivet (194).

	(8) Install clip (195) to panel (204) ané¢ angle (202), using rivet (194).

	(9) Install (90) to zee (1938).




	(10) Install zee (193) to angle (206), using three rivets (192).

	(11) Install zee (193) to panel (204), using 11 rivets (191).

	(12) Install clip (190) to zee (193), using two rivets (189).

	(13) Install zee (188) to angle (206), using three rivets (187). |

	(14) Install zee (188) to panel (204), using 11 rivets (186).

	(15) Install clip (185) to panel (204), using two rivets (184). :

	(16) Install clip (185) to zee (188), usinj two rivets (183).

	(17) Install clip (182) to zee (188), using two rivets (181). 'J

	(18) Install angle (180) to cover (179), us ing six rivets (178). |

	(19) Install cover (179) to fitting (208), us ing 10 rivets (177). |

	ing two rivets (177).

	(21) Install cover (179) to clip (182), usin' two rivets (177). :




	(22) Install cover (179) to clip (190), using ivet (177).

	(23) Install cover (179) to angle (180) and lip (190), using rivet (177).

	(24) Install clip (176) to zee (188), using wo rivets (175).

	(25) Install bracket (174) to clip (176), sing two rivets (178).

	(26) Install bracket (174) to panel ee) sing four rivets (170).

	(27) Install doubler (172) to panel (204) nd bracket (174), using rivet (171) and five ivets (170).

	(28) Install decal (98) and decal (97) on oubler (169).

	(29) Install doubler (169) to fitting (207), sing six rivets (168).

	(30) Install clip (167) to doubler (169), sing three rivets (166).

	(31) Install angle (165) to doubler (169), sing six rivets (164).

	(32) Install clip (168) to doubler (169), sing rivet (162).

	(33) Install clip (163) to doubler (169) and ngle (165), using rivet (162).

	(84) Install decal (90) to bracket (161).




	(35) Install doubler (160) and bracket (161) ) doubler (169), using two rivets (159).

	(36) Install bracket (161) to doubler (169) od angle (165), using rivet (158).

	(37) Install bracket (161) to doubler (169), sing 11 rivets (158).

	(38) Install bracket (161) to doubler (169) W fitting (207), using three rivets (158).

	(39) Install bracket (157) to bracket (161), sing rivet (156), and four rivets (154).

	(40) Install clip (155) to fitting (207), using vo rivets (154).

	(41) Install clip (155) to bracket (161), 'ing rivet (154).

	(42) Install clip (155) to bracket (157) and racket (161), using rivet (154).

	(43) Install clip (153) to doubler (169), 'ing rivet (152).

	(44) Install clip (153) to doubler (169) and igle (165), using rivet (152).

	(45) Install bracket (151) to doubler (169), 'ing five rivets (150).

	(46) Install bracket (151) to doubler (169) id angle (165).

	(47) Install clip (149) to fitting (207), using "0 rivets (147).

	(48) Install clip (149) to bracket (151), 'ing rivet (147).




	(49) Install bracket (148) to clip (149) and bracket (151), using rivet (147).

	(50) Install bracket (148) to bracket (151), using three rivets (147).

	(51) Install bracket (151) to clip (153), using rivet (146).

	(52) Install bracket (148) to bracket (151) and clip (158), using rivet (146).

	(53) Install clip (145) to bracket (151), using rivet (144).

	(54) Install clip (145) to bracket (148) and bracket (151), using rivet (144).

	(55) Install clip (148) to clip (145), using two rivets (142).

	(56) Install clip (148) to doubler (169), using four rivets (139).

	(57) Install doubler (141) to doubler (169), bracket (151), and clip (143), using rivet (140).

	(58) Install doubler (141) to doubler (169) ° and clip (148), using three rivets (139).




	(59) Install doubler (141) to doubler (169), bracket (151), and clip (148), using two rivets (189).

	(60) Install web (188) to zee (198), using eight rivets (187).

	(61) Install web (138) to angle (180) and zee (193), using rivet (137).

	(62) Install web (138) to angle (180), using eight rivets (137).

	(63) Install web (138) to bracket (157), using six rivets (137).

	(64) Install web (138) to fitting (207), using seven rivets (137).

	(65) Install channel (136) to web (188) and angle (165), using eight rivets (134).

	(66) Install channel (136) to clip (153), using two rivets (134).

	(67) Install channel (1386) to clip (163), using two rivets (134).

	(68) Install channel (135) to web (138) and angle (202), using eight rivets (134).

	(69) Install channel (135) to clip (185), using two rivets (134).

	(70) Install channel (185) to clip (195), using two rivets (184).

	(71) Install channel (188) to clip (200), using two rivets (132).

	(72) Install channel (133) to web (188), angle (180), and zee (188), using rivet (131).

	(73) Install channel (183) to zee (188), using eight rivets (1381).

	(74) Install channel (133) to web (188) and angle (202), using rivet (181).

	(75) Install channel (183) to web (188), using six rivets (131).



(76) Install channel (183) to web (138) and angle (165), using rivet (131).

(77) Install channel (138) to web (138) and bracket (148), using six rivets (181).

(78) Install channel (133) to clip (167), using two rivets (131).

(79) Install two clips (180) to channel (1383), using four rivets (129).


	(80) Install clip (130) to fitting (207), using two rivets (128).

	(81) Install clip (180) to cover (179), using two rivets (128).

	(82) Install cover (127) to cover (179) and channel (183), using rivet (126).

	(83) Install cover (127) to cover (179) using eight rivets (125).

	(84) Install cover (127) to channel (185), using six rivets (125).

	(85) Install cover (127) to channel (136), using rivets (125).

	(86) Install cover (127) to channel (188), using 12 rivets (125).

	(87) Install cover (127) to clip (195), using two rivets (125). ,

	(88) Install cover (127) to clip (163), using two rivets (125).

	(89) Install cover (127) to web (188), using 14 rivets (124).

	(90) Install cover (127) to web (138) and angle (180), using rivet (124).

	\((91) Install cover (127) to fitting (207), using nine rivets (124).

	(92) Install clip (128) to web (188) and fitting (207), using two rivets (122).

	(98) Install clip (123) to cover (179), using two rivets (122).

	(94) Install two clips (123) to cover (127), using four rivets (121).

	(95) Install angle (120) to fitting (207), using four rivets (119).

	(96) Install angle (118) to fitting (208), using three rivets (117).

	(97) Install bracket (116) to fitting (208), using three rivets (115).

	(98) Install decal (97) and decal (98) to panel (114). ,

	(99) Install panel (114) to fitting (208), using six rivets (113).

	(100) Install bracket (112) to panel (114), using eight rivets (111).

	(101) Install bracket (112) to panel (114) and fitting (208), using 11 rivets (111).

	(102) Install decal (90) to bracket (110).




	(103) Install bracket (110) to bracket (112), panel (114), and fitting (208), using rivet (94).




	(104) Install bracket (110) to bracket (112) and panel (114), using two rivets (108).

	(105) Install bracket (110) to bracket (112), using four rivets (108).

	(106) Install bracket (116) to bracket (110), using three rivets (108).

	(107) Install angle (109) to bracket (11008 using six rivets (108).

	(108) Install angle (107) to bracket (112) andt panel (114), using rivet (106).

	(109) Install angle (107) to bracket (110), using rivet (106).

	(110) Install angle (109) to bracket (110) and angle (107), using rivet (106).

	(111) Install bracket (105) to panel (114), using four rivets (102).

	(112) Install bracket (105) to panel (114) and fitting (208), using two rivets (102).

	(113) Install bracket (105) to angle (118), using three rivets (102).

	(114) Install clip (104) to bracket (105), using three rivets (102). :

	(115) Install angle (108) to bracket (105),| using four rivets (102).

	(116) Install angle (103) to bracket (105) and! angle (118), using rivet (102). |

	(117) Install angle (103) to bracket (105)! and clip (104), using rivet (102). | (118) Install clip (101) -to bracket Ot

	using two rivets eee

	panel (99). :

	(120) Install panel (99) to fitting (207), using 11 rivets (96).

	(121) Install channel (95) to panel (99), using four rivets (94). z

	(122) Install doubler (93) to panel (99) and channel (95), using two rivets (92). |

	(123) Install decal (90) to bracket (91).




	(124) Install bracket (91) to panel (99),) using three rivets (87). a

	(125) Install bracket (91) to fitting (207) andi panel (99), using rivet (87). |

	(126) Install bracket (91) to fitting (207),) using four rivets (87).

	(127) Install angle (89) to bracket (91) and channel (95), using three rivets (87). |

	(128) Install angle (89) to panel (99), using! three rivets (87). 4

	(129) Install angle (88) to bracket (91), using three rivets (87). |

	(130) Install angle (88) to channel (95),




	(131) Install bracket (86) to panel (99), using three rivets (85). {




	(132) Install bracket (86) to panel (99) and itting (207), using rivet (85).

	(133) Install bracket (84) to bracket (86), ising two rivets (83).

	(134) Install bracket (82) to bracket (86), sing three rivets (80).

	(135) Install bracket (82) to fitting (207), sing three rivets (80).

	(136) Install bracket (81) to bracket (86), sing four rivets (80).

	(187) Install bracket (79) to bracket. (84), sing two rivets (78).

	(138) Install doubler (77) to panel (99), racket (86), and bracket (79), using rivet (76).

	(139) Install doubler (77) to panel (99) and racket (79), using three rivets (75).

	(140) Install doubler (77) to panel (99), racket (86), and bracket (79), using two rivets 7D).

	(141) Install bracket (79) to panel (99), sing four rivets (74).

	(142) Install bracket (78) to clip (101), using wo rivets (72).

	(143) Install doubler (71) to panel (114),

	racket (105), and bracket (73), using rivet (70). (144) Install doubler (71) to panel (114) and

	racket (73), using three rivets (69). (145) Install~ doubler (71) to panel (114)

	racket (105), and bracket (73), using two rivets 59).

	(146) Install bracket (73) to panel (114), Sing four rivets (68).

	(147) Install bracket (67) to panel (114) and acket (105), using rivet (66).

	(148) Install bracket (67) to panel (114) and ingle (107), using rivet (66).

	(149) Install bracket (67) to panel (114), ising four rivets (66).

	'(150) Install bracket (67) to panel (114) and wacket (112), using six rivets (66).

	((151) Install bracket (65) to panel (99), ting five rivets (64).

	((152) Install bracket (65) to panel (99), 'sing four rivets (68).

	((153) Install bracket (65) to panel (99) pad hannel (95), using three rivets (63).

	((154) Install web (62) to bracket (67), using wet (61).

	((155) Install web (62) to bracket (65), using ivet (61).

	{(156) Install hat (60) to web (62), using four wets (59).

	((157) Install doubler (57) and spacer (58) to it (60), using two rivets (56).




	(158) Install clip (55) to panel (99) and bracket (86), using three rivets (53).

	(159) Install clip (54) to panel (114) and bracket (105), using three rivets (53).

	(160) Install zee (52) to web (62) and angle (88), using three rivets (51).

	(161) Install zee (52) to bracket (82), using two rivets (50).

	(162) Install zee (52) to clip (55), using two rivets (50).

	(163) Install zee (52) to clip (54), using two rivets (50).

	(164) Install zee (52) to web (62), using nine rivets (50).

	(165) Install zee (52) to web (62) and angle (103), using five rivets (50).

	(166) Install clip (49) to zee (52), using two rivets (48).

	(167) Install channel (47) to web (62) and bracket (67), using six rivets (44).

	(168) Install channel (47) to angle (107), using two rivets (44).

	(169) Install channel (46) to web (62) and bracket (65), using six rivets (44).

	(170) Install channel (46) to angle (89), using two rivets (44).

	(171) Install clip (45) to zee (52) and bracket (105), using two rivets (44).

	(172) Install clip (45) to channel (47), using two rivets (44).

	(178) Install clip (45) to zee (52) and bracket (86), using two rivets (44).

	(174) Install clip (45) to channel (46), using two rivets (44).

	(175) Install channel (48) to web (62) and hat (60), using two rivets (42).

	(176) Install channel (43) to web (62), using 10 rivets (41).

	(177) Install channel (48) to web (62) and angle (88), using three rivets (41).

	(178) Install channel (48) to web (62) and angle (109), using five rivets (41).

	(179) Install channel (43) to web (62) and bracket (65), using rivet (41).

	(180) Install channel (48) to web (62) and bracket (67), using rivet (41).

	(181) Install channel (48) to angle (89), using two rivets (41).

	(182) Install channel (43) to angle (107), using two rivets (41).

	(183) Install angle (40) to channel (48), using two rivets (389).

	(184) Install cover (38) to web (62) and fitting (207), using nine rivets (37).



(185), Install cover (88) to angle (120), using rivet (36).

(186) Install bracket (85) to cover (88), using rivet (33).

(187) Install bracket (84) to cover (38), using rivet (33).

(188) Install decal (30) and decal (81) on cover (32).

(189) Install cover (32) to web (62) and hat (60), using two rivets (29).

(190) Install cover (82) to channel. (43), using 21 rivets (28).

(191) Install cover (82) to web (62), using 19 rivets (27).

(192) Install cover (88) to cover (82) and bracket. (82), using two rivets (27).

(193) Install bracket (85) to cover (38) and cover (82), using rivet (26).

(194) Install bracket (34) to cover (38) and cover (32), using rivet (26).

(195) Install cover (32) to channel (47), using five rivets (25).

(196) Install cover (82) to zee (52), using 12 rivets (25). ;

(197) Install cover (82) to channel (46), using four rivets (25).

(198) Install cover (32) to channel (95), using two: rivets (25).

(199) Install cover (82) to angle (120), using two rivets (25).

(200) Install cover (32) to cover (38), using six rivets (25).

(201) Install cover (24) to clip (104), using three rivets (23). .

(202) Install cover (24) to bracket (110), using three rivets (23).

(203) Install cover (24) to fitting (208), using 10 rivets (28).

(204) Install cover (24) to web :(62), bracket (110), and clip (104), using 10 rivets (28).

(205) Install cover (24) to angle (40), using two rivets (23).

(206) Install cover (24) to clip (49), using two rivets (23). (207) Install cover (24) to cover (32) and zee (52), using rivet (22). Beal (208) Install cover (24) to cover (32) and channel (48), using rivet (21).

(209) Install cover (24) to cover (82), using seven rivets (20).

(210) Install clip (19) to cover (32), using two rivets (18).

(211) Install clip (19) to cover (24), using two rivets (18).

(212) Install doubler (17) to cover (127), channel (133), and clip (167), using two rivets (18).

(213) Install doubler (17) to cover (127) and channel (136), using two rivets (13).

(214) Install doubler (17) to cover (127) and channel (133), using four rivets (12).

(215) Install doubler (16) to cover (127), channel (133), and clip (200), using two rivets (18).

(216) Install doubler (16) to cover (127) and channel (133), using two rivets (18).

(217) Install doubler (16) to cover (127) and channel (133), using four rivets (12).

(218) Install doubler (15) to cover (32), zee (52) and clip (55), using two rivets (13).

(219) Install doubler (15) to cover (32) and zee (52) using six rivets (12).

(220) Install doubler (14) to cover (32), zee (52) and clip (54), using two rivets (18).

(221) Install doubler (14) to cover (32) and zee (52), using six rivets (12). :

(222) Install support (11) to cover (82) and channel (46), using rivet (10).

(223) Install support (11), to cover (382), using six rivets (9).

(224) Install support (8) to support (11), bracket (84), and bracket (35), using four rivets Goyer ; | (225) Install bracket (6) to cover (38) and cover (32), using two rivets (5). | (226) Install bracket (4) to fitting (207), using two rivets (3). . | | (227) Install bracket (2) to angle (202) and langle (165), using eight rivets (124) and two rivets (1). | (228) Refer to paragraph 5-49b for further reassembly procedures.



5—51. Camera Mount B (Unit 12), Disassembly | and Reassembly | (fig. 5-51)

a. Disassembly. To disassemble the camera mount B, proceed as follows:

(1) Remove screw (1), bushing (2), wash, er (4), and washer (5) securing follower (8) te rotary mount actuator pinion gear. Remove fol/ lower (3) from rotary mount actuator (Unit 2) pinion gear.

(2) Remove four bolts (6) and four wash: ers (7) securing rotary mount actuator (Unit 2 to bracket (25). Remove retary mount actuatol (Unit 2) from bracket (25). i |

For disassembly of rotary mount actu- ator (Unit 2), refer to paragraph 5—40a.


	(3) Remove pin (8) from pin (9). Remove pin (9) from block (18).

	(4) Remove knob (10) and washer (11) from fork (32) and block (18).

	




	(5) Remove pin (12) from bolt (15). (6) Remove nut (13), washer (14), two spacers (16), washer (14), and bolt (15) secur- ing bracket (25) to mount assembly (50). Re- move bracket (25) from mount assembly (50). (7) Remove two rivets (17) securing block (18) to channel (23) and channel (24). Remove block (18) from channel (23) and channel (24). (8) Remove 15 rivets (19) securing plate (20) to channel (23) and channel (24). Remove plate (20) from channel (23) and channel (24). (9) Remove 15 rivets (19) securing plate (21) to channel (23) and channel (24). Remove dlate (21) from channel (23) and channel (24). (10) Remove six fasteners (22) securing thannel (23) to bracket (25). Remove channel 23) from bracket (25).

	




	




	




	

	(11) Remove six fasteners (22) securing thannel (24) to bracket (25). Remove channel 24) from bracket (25).

	(12) Remove two nuts (26) from fork (32). (18) Remove pin (27) from bolt (31).




	




	(14) Remove nut (28), washer (29), spacer 30), washer (29), and bolt (31) securing fork 32) to mount assembly (50). Remove fork (32) rom mount assembly (50).

	(15) Remove pin (33) from bolt (36).




	(16) Remove nut (34), washer (35), and olt (36) securing plate (37), bearing (388), ushing (39), and bearing (38) to mount assem- ly (50). Remove plate (37), bearing (38), bush- ig (39), and bearing (38) from mount assem- ly (50).

	(17) Remove pin (40) from bolt (43).




	(18) Remove nut (41), washer (42), and bolt 13) securing plate (44), bushing (45), and faring (46) to mount assembly (50). Remove sate (44), bushing (45), and bearing (46) from unt assembly (50).

	(19) Remove four rivets (47) securing nameate (48) to mount assembly (50). Remove \meplate (48) from mount assembly (50).

	(20) Uncrimp lanyard (49) and remove from unt assembly (50).

	(21) For disassembly of mount assembly 0), refer to paragraph 5-52a.




	b. Reassembly. To reassemble the camera mount B, proceed as follows:

	(1) Perform paragraph 5-52b to insure that mount assembly (50) for the camera mount B is completely assembled.

	(2) Crimp lanyard (49) to mount assembly (50).

	(3) Install nameplate (48) to mount assem- bly (50), using four rivets (47).

	(4) Install bearing (46), bushing (45), and plate (44) to mount assembly (50), using bolt (43), washer (42), and nut (41).

	(5) Install pin (40). in bolt (48).




	(6) Install bearing (38), bushing (39), bearing (38), and plate (37) to mount assembly (50), using bolt (36), washer (85), and nut (34).

	(7) Install pin (83) in bolt (36).




	(8) Install fork (32) in mount assembly (50), using bolt (31), washer (29), spacer (30), washer (29), and nut (28).

	(9) Install pin (27) in bolt (31).




	(10) Install two nuts (26) on fork (32).




	(11) Install channel (24) to bracket (25), using six fasteners (22).

	(12) Install channel (23) to bracket (25), using six fasteners (22).

	(13) Install plate (21) to channel (23) and channel (24), using 15 rivets (19).

	(14) Install plate (20) to channel (28) and channel (24), using 15 rivets (19).

	(15) Install block (18) to channel (23) and channel (24), using two rivets (17).

	(16) Install bracket (25) to mount assembly (50), using bolt (15), washer (14), two spacers (16), washer (14) and nut (13).

	(17) Install pin (12) in bolt (15).




	(18) Insert knob (10) in block (18) and in- stall on fork (32), using washer (11).

	(19) Adjust knob (10) as required. Tighten two nuts (26) on fork (82).

	(20) Insert pin (9) in block (18).




	(21) Install pin (8) in pin (9).






Refer to paragraph 5-40b to insure that rotary mount actuator (Unit 2) is completely assembled.


	(22) Install rotary mount actuator (Unit 2) to bracket (25), using four bolts (6) and four washers (7).

	(23) Install follower (3) on rotary mount actuator (Unit 2) pinion gear, using washer (5), washer (4), bushing (2) and screw (1).



[image: Figure, page 269]
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Figure 5-51—Continued.



5-52. Camera Mount B (Unit 12) Mount Assembly, Disassembly and Reassembly (fig. 5-52 (1), (2), and (8))


	a. Disassembly. To disassemble the mount as- sembly, proceed as follows:

	(1) Perform paragraph 5-51la.




	(2) Remove pin (1) from pin (2).




	(3) Remove pin (2), spring (3), and spacer (4) from bracket (24).

	(4) Remove four nuts (5) and eight wash- 'rs (6) securing two handles (8) to fitting (41) ind fitting (42). Remove two handles (8) from 'tting (41) and fitting (42).

	_ (5) Remove four nuts (7) from two han- lles (8).

	(6) Remove four bolts (9) and four washers 10) securing fitting (16) to fitting (41) and fit- ing (42). Remove fitting (16) from fitting (41) ind fitting (42).

	(7) Remove decal (11) from fitting (16).




	(8) Remove decal (12) from fitting (16).




	(9) Remove six decals (13) from fitting 16), two webs (49), and channel (65).

	(10) Remove six decals (14) from fitting 116), two webs (49), and channel (67).

	(11) Remove six decals (15) from fitting (16), two webs (49), and channel (67).

	(12) Remove rivet (17) securing spacer (18) 'YTitting (41). Remove spacer (18) from fitting HH). .




	(18) Remove two bolts (19) and two collars (20) securing bracket (21) to fitting (41). Re- move bracket (21) from fitting (41).

	(14) Remove two bolts (22) and two collars (23) securing bracket (24) to fitting (41). Re move bracket (24) from fitting (41).

	(15) Remove four bolts (25) and four collars (26) securing trunnion (27) to fitting (41). Remove trunnion (27) from fitting (41).

	(16) Remove four bolts (28) and four collars (29) securing trunnion (30) to fitting (42). Remove trunnion (30) from fitting (42).

	(17) Remove eight rivets (31) and five rivets (32) securing plate (33) to channel (67), fitting (41), and channel (48). Remove plate (33) from channel (67), fitting (41), and channel (48).

	(18) Remove eight rivets (31) and five rivets (82) securing plate (34) to channel (67), fitting (42), and channel (48). Remove plate (34) from channel (67), fitting (42), and channel (48).

	(19) Remove two rivets (85) securing plate (58) to fitting (41).

	(20) Remove two rivets (85) securing plate (59) to fitting (42).

	(21) Remove two bolts (36) and two collars (37) securing fitting (41) to web (71) and channel (67).

	(22) Remove two bolts (36) and two collars (37) securing fitting (41) to web (71) and channel (66).

	(23) Remove two bolts (36) and two collars (37) securing fitting (42) to web (71) and channel (67).



(24) Remove two bolts (36) and two collars (37) securing fitting (42) to web (71) and channel (66).

(25) Remove eight rivets (38) securing four nut plates (39) to fitting (41). Remove four nut plates (39) from fitting (41).

(26) Remove eight rivets (38) securing four nut plates (39) to fitting (42). Remove four nut plates (39) from fitting (42).

(27) Remove 22 rivets (40) securing fitting (41) to two angles (44). Remove ae (41)

from two angles (44).


	(28) Remove 22 rivets (40) securing fitting (42) to two angles (44). Remove fitting (42) from two angles (44).

	(29) Remove four bolts (86) and four collars (37) securing two angles (44) to two webs (49) and two channels (48).

	(30) Remove four bolts (36) and four collars (37) securing two angles (44) to two webs (71) and channel (67).

	(31) Remove four bolts (86) and four collars (37) securing two angles (44) to two webs (71) and channel (66).

	(32) Remove four bolts (36) and four collars (37) securing two angles (44) to two webs (49) and to two channels (57).

	(38) Remove 14 rivets (48) securing two angles (44) to two webs (49). Remove two angles (44) from two webs (49).

	(34) Remove four bolts (45) and four collars (46) securing two webs (49) to two channels (48) and two angles (74).

	(35) Remove four bolts (45) and four collars (46) securing two webs (49) to two channels (57) and two angles (74).

	(36) Remove four bolts (45) and four collars (46) securing two webs (49) to two channels (56).

	(37) Remove six rivets (47) securing two webs (49) to two channels (56).

	(38) Remove three rivets (47) securing web (49) to angle (76).

	(39) Remove three rivets (47) securing web (49) to angle (77).

	(40) Remove 14 rivets (47) securing two webs (49) to two angles (75).

	(41) Remove 12 rivets (47) securing two webs (49) to two channels (57).

	(42) Remove 12 rivets (47) securing two channels (48) to two webs (49). Remove two channels (48) from two webs (49).

	(483) Remove four bolts (50) and four collars (51) securing channel (65) to two channels (56) and two webs (71).




	(44) Remove six rivets (52) securing two channels (56) to two webs (71).

	(45) Remove four rivets (52) securing two angles (54) to two channels (80).

	(46) Remove two rivets (58) securing angle (55) to plate (58).

	(47) Remove two rivets (53) securing angle (55) to plate (59).

	(48) Remove four rivets (52) securing two angles (54) to two channels (56). Remove two angles (54).

	(49) Remove four rivets (52) securing two angles (55) to two channels (56). Remove two angles (55) from two channels (56).

	(50) Remove four rivets (53) securing channel (57) to plate (58). Remove channel (75) from plate (58).

	(51) Remove four rivets (53) securing channel (57) to plate (59). Remove channel (57) from plate (59).

	(52) Remove two rivets (53) securing plate (58) to channel (66).

	(53) Remove 'two rivets (53) securing plate (59) to channel (66).

	(54) Remove three rivets (53) securing angle (61) to plate (58). Remove plate (58) from angle (61).

	(55) Remove three rivets (53) securing angle (61) 'to plate (59). Remove plate (59) from angle (61).

	(56) Remove 14 rivets (60) securing two angles (44) to two webs (71). Remove two angles (44) from two webs (71).

	(57) Remove six rivets (60) securing two angles (61) to two webs (71) and channel (66). Remove two angles (61) from two webs (71) and channel (66).

	(58) Remove antichafe strip (62).




	(59) Remove four bolts (63) and four collars (64) securing channel (65) to two angles (79). Remove channel (65).

	(60) Remove four bolts (68) and four collars (64) securing channel (66) to two angles (79).

	(61) Remove four bolts (63) and four collars (64) securing channel (67) to two angles (79).

	(62) Remove six rivets (60) securing channel (66) to two webs (71).

	(63) Remove 12 rivets (68) securing channe (67) to two webs (71).

	(64) Remove eight bolts (69) and eight col: lars (70) securing two channels (66 and 67) t two angles (73) and two webs (71). Remove channels (66 and 67) from two webs (71).




	(65) Remove 20 rivets (68) securing two webs (71) to two angles (73). Remove two webs (71).

	(66) Remove 24 rivets (72) securing two angles (73) to two channels (80). Remove two angles (73) from two channels (80).



(67) Remove eight rivets (72) securing four angles (74) to two channels (80). Remove four angles (74) from two channels (80). (68) Remove 14 rivets (72) securing two angles (75) to two channels (80). Remove two angles (75) from two channels (80). (69) Remove three rivets (72) securing angle (76) to channel (80). Remove angle (76) from channel (80).


	

	(70) Remove three rivets (72) securing angle (77) to channel (80). Remove angle (77) from channel (80).

	(71) Remove 12 rivets (78) securing six angles (79) to two channels (80). Remove six 'angles (79) from two channels (80).

	b. Reassembly. To reassemble the mount as- 'sembly, proceed as follows:

	(1) Install six angles (79) to two channels (80), using 12 rivets (78).

	(2) Install angle (77) to channel (80), using three rivets (72).

	(3) Install angle (76) to channel (80), us- 'ing three rivets (72).

	(4) Install two angles (75) to two channels ((80), using 14 rivets (72).

	(5) Install four angles (74) to two chan- nels (80), using eight rivets (72).

	(6) Install two angles (73) to two channels (80), using 24 rivets (72).

	(7) Install two webs (71) to two angles (73), using 20 rivets (68).

	(8) Install channels (66 and 67) to two angles (73) and two webs (71), using eight col- lars (70) and eight bolts (69).

	(9) Attach channel (67) and two webs (71), using 12 rivets (68).

	(10) Attach channel (66) and two webs (71), using six rivets (60).

	(11) Attach channel (67) to two angles (79), using four collars (64) and four bolts (63).

	(12) Attach channel (66) to two angles (79), using four collars (64) and four bolts (63).

	(18) Install channel (65) to two angles (79), using four collars (64) and four bolts 63).

	__ (14) Install antichafe strip (62).

	_ (15) Install two angles (61) to two webs 71) and channel (66), using six rivets (60).




	(16) Install two angles (44) to two webs (71), using 14 rivets (60).

	(17) Install plate (59) to angle (61), using three rivets (53).

	(18) Install plate (58) to angle (61), using three rivets (53).

	(19) Attach plate (59) to channel (66), us- ing two rivets (53).

	(20) Attach plate (58) to channel (66), using two rivets (53).

	(21) Install channel (57) to plate (59), us- ing four rivets (58).

	(22) Install channel (57) to plate (58), using four rivets (53).

	(23) Install two angles (55) to two channels (56), using four rivets (52).

	(24) Install two angles (54) to two channels (56), using four rivets (52).

	(25) Attach angle (55) to plate (59), using two rivets (53).

	(26) Attach angle (55) to plate (58), using two rivets (53).

	(27) Attach two angles (54) to two channels (80), using four rivets (52).

	(28) Attach two channels (56) to two webs (71), using six rivets (52).

	(29) Attach channel (65) to two webs (71) and two channels (56), using four collars (51) and four bolts (50).

	(30) Install two channels (48) to two webs (49), using 12 rivets (47).

	(31) Attach two webs (49) to two channels (57), using 12 rivets (47).

	(32) Attach two webs (49) to two angles (75), using 14 rivets (47).

	(33) Attach web (49) to angle (77), using three rivets (47).

	(34) Attach web (49) to angle (76), using three rivets (47).

	(35) Attach two webs (49) to two channels (56), using six rivets (47).

	(36) Attach two webs (49) to two channels (56), using four collars (46) and four bolts (45).

	(37) Attach two webs (49) to two angles (74) and two channels (57), using four collars (46) and four bolts (45). ;

	(38) Attach two webs (49) to two angles (74) and two channels (48), using four collars (46) and four bolts (45).

	(39) Install two angles (44) to two webs (49), using 14 rivets (48).

	(40) Attach two angles (44) to two channels (57) and two webs (49), using four collars (37) and four bolts (36).



(41) Attach two angles (44) to two webs (71) and channel (66), using four collars (37) and four bolts (36).

-. (42) Attach two angles (44) to two webs (71) and channel (67), using four collars (37 )

and four bolts (36).

(43) Attach two angles (44) to two channels (48) and two webs (49), using four collars (37) and four bolts (86).

(44) Install fitting (42) to two angles (44), using 22 rivets (40).

(45) Install fitting (41) to two angles (44), using 22 rivets (40).

* (46) Install four nutplates (39) to fitting (42), using eight rivets (38).

(47) Install four nutplates (39) to fitting (41), using eight rivets (38).


	(48) Attach fitting (42) to channel (66) and web (71), using two collars (37) and two bolts (36).

	(49) Attach fitting (42) to channel (67) and web (71), using two collars (87) and two bolts (36).

	(50) Attach fitting (41) to channel (66) and web (71), using two collars (37) and two bolts (86).

	(51) Attach fitting (41) to channel (67) and web (71), using two collars (37) and two bolts (36).

	(52) 'Attach fitting (42) to plate (59), using two rivets (35).

	(58) Attach fitting (41) to plate (58), using two rivets (35).

	(54) Install plate (34) to channel (67), channel (48), and fitting (42), using five rivets (32) and eight rivets (31).

	(55) Install plate (33) to channel (67), channel (48), and fitting (41), using five rivets (32) and eight rivets (81).

	(56) Install trunnion (80) to fitting (42), using four collars (29) and four bolts (28).

	(57) Install trunnion (27) to fitting (41), using four collars (26) and four bolts (25).

	(58) Install bracket (24) to fitting (41), using two collars (23) and two bolts (22).

	(59) Install bracket (21) to fitting (41), using two collars (20) and two bolts (19).

	* (60) Install spacer (18) to fitting (41), using rivet (17).

	(61) Install six decals (15) on fitting (16), two webs (49), and channel (67).

	(62) Install six decals (14) on fitting (16), two webs (49), and channel (65).

	\ (63) Install six decals (13) on fitting (16), two webs (49), and channel (66).




	(64) Install decal (12) on fitting (16).

	(65) Install decal (11) on fitting (16).

	(66) Install fitting (16) to fitting (42) and fitting (41), using four washers (10) and four bolts (9).



(67) Install four nuts (7) on two handles (8).


	(68) Install two handles (8) to fitting (41) and fitting (42), using eight washers (6) and four nuts (5).

	(69) Install pin (2), spring (3), and spacer (4) to bracket (24).



(70) Install pin (1) to pin (2).

(71) Refer to paragraph 5-516 for fareher assembly procedures.



5-53. Flight Line Tracker (Unit 13), Disassembly and Reassembly (fig. 5-53)

a. Disassembly. To disassemble the flight line tracker, proceed as follows:

(1) Remove two nuts (1) and two washers (2) securing indicator (3) to channel assembly (8). Remove indicator (3) from channel assembly (8).

(2) Note location of washers (5), then drive out pin (4) from either side of pin (6) and remove associated washer (5).

(3) To separate channel assembly (8) from hinge (10), grasp end of pin (6) with remaining pin (4) and withdraw pin (6) from hinge (10), spring (7), and remaining washer (5). Note position of spring (7) for reassembling purposes.

If pin (6) is to be replaced, drive out remaining pin (4).

(4) Remove two rivets (9) securing hinge (10) and block (11) to channel (14). Remove hinge (10) and block (11) from channel (14).

(5) Remove two rivets (12) securing hinge assembly (13) to channel (14). Remove hinge assembly (13) from channel (14).

b. Reassembly. To reassemble the flight line tracker, proceed as follows:

Install two rivets (12) from bottom side of channel.

(1) Install hinge assembly (13) to top surface of channel (14), using two rivets (12).


	(2) Align hinge (10) over block (11). Install block (11) and hinge (10) to top surface of channel (14), using two rivets (9).

	(3) Install indicator (3) in channel assembly (8), then secure in place using one washer




	(2) and one nut (1) at the top and bottom of the channel assembly.

	(4) Position spring (7) to left of hinge (10), then position channel assembly (8) in front of the hinge and spring such that its' bottom mounting holes align with similar holes in pt nel (14).

	(5) Insert pin (6) through either side of channel assembly (8), hinge (10), spring (7), and the opposite side of the channel ag (8).

	(6) Install a washer (5) onto both protruding ends of pin (6), then secure pin (6): in place, using two pins (4).





5-54. Right Oblique Sight (Unit 14) or Left . Oblique Sight (Unit 15), Disassembly and Reassembly (fig. 5-54)

a. Disassembly. To disassemble the right ob- lique sight or left oblique sight, proceed as fol- 'lows:




CAUTION |

Use extreme care in (1) below to prevent damage to right or left mount assembly (8) and head (10).

(1) To remove right or left mount assembly ((3) from head (10), remove screw (1) and washver (2) and carefully spread the separated ends 'of head (10) to permit removal of right or left 'mount assmbly (3).

Cover the right or left mount assembly (3) with protective wrapping while it is removed from head (10) and lay on clean flat surface.

(2) To separate the pin and head, assembly (7 through 10) from bracket. (19), remove nut (4), two washers (5), and three washers (6).

Hold the partially disassembled unit Over some form of container when performing step (3).:in case either ball (12) drops when bracket (19) is separated from head (10).

(8) Separate bracket. (19) from head (10), note orientation of right or left disc (11), then vemove disc from stud (8).

Dowel pin (9) is held in place on head (10) by press-fit.


	(4) Drive out roll pin (7) and unscrew stud (8) from head (10).

	(5) Remove two screws (14), two washers (15), and two washers (16) securing nameplate



(17) to head (10). Note orientation of Heahu ty (17) and remove from head (10).

(6) Remove two balls (12) and two springs (18) from bracket (19). (7) Disassembly of the remaining parts is obvious from the exploded view (fig, 5-54) en upon inspection of the equipment. b. Reassembly. To reassemble the right oblique sight and left oblique sight, proceed as follows:


	(1) If existing drill hole in stud (8) cannot be reused, or if new stud is installed, drill a: 0.0625-inch hole through stud (8), using the roll pin (7) mounting hole in head (10) asa guide.

	(2) Screw stud (8) into head (10) as far as travel will permit.

	(3) Secure stud (8), using press-fitting roll pin (7) through head (10) and into stud (8).

	(4) Install nameplate (17) on head (10), using two washers (16), two washers (15), and two screws (14). Insure nameplate (17) is oriented _ properly for right or left oblique sight (a(5). above).



Using Molycote, apply to portions of right or left dise (11) which comes in contact with ball (12).

(5) Replace right or left disc (11) on stud (8), insuring that disk is oriented properly (a(8) above).

Using Molycote, lubricate two balls (12).

(6) Replace two springs (13) and two balls (12) in bracket (19).

Do not overtighten nut (4) so the indexing action of disc (11) is not impeded.


	(7) Insert stud (8) of the pin and head assembly (7 through 10) through the mounting: hole in bracket (19), then secure head (10) and bracket (19) together using washer (5), three washers (6), washer (5), and nut (4).

	(8) Carefully spread the separated ends of head (10), then install the right or left mount assembly (3) into head (10).

	(9) Insure the right or left mount phos by (3) is seated properly in the contoured track of..
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Figure 5-52(1). Mount assembly, exploded view (part 1 of 3).
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Figure 5-52(1)—Continued.
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Figure 5-52(8). Mount assembly, exploded view (part 3 of 3).

head (10), then secure the separated ends of head (10) together using washer (2) and screw (1).

(10) When reassembly is complete, rotate head (10) to its three depression angle positions to insure it indexes properly.


5—55. Adjustments

The major components requiring adjustments are given below.

a. Manual V/H Control Panel (Unit 7) Adjustments. The manual V/H control panel (Unit 7) after repair and reassembly requires the following adjustments:

Access to adjustments in manual V/H control panel is gained by removing the top cover.
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Figure 5-58. Flight line tracker, exploded view.


	(1) Connect test setup as shown in figure 8-3 in accordance with procedures in paragraph 5—5a, (1) through (7).

	(2) Set POWER switch 7S1 on manual V/H 'control panel to ON position.

	(3) Allow 15 minutes for warmup.




	(4) Connect digital voltmeter ME-218/ -GSM-64 to terminals D (-) and E (+) on test 'cable terminal board TB1.

	(5) Set VELOCITY-KNOTS thumbwheels 'on manual V/H control panel to 200.

	(6) Set ALTITUDE-FEET thumbwheels on 'manual V/H control panel to 00100.

	(7) Adjust potentiometer 7A5A8R2 (fig. 5-34) in manual V/H control panel until digital voltmeter indicates from +100.58 to +100.62 'volts de.




	(8) Set VELOCITY-KNOTS thumbwheels: on manual V/H control panel to 300.

	(9) Set ALTITUDE-FEET thumbwheels on manual V/H control panel to 45000. —

	(10) Adjust potentiometer 7R1 (fig. 3-8) in manual V/H control panel until digital voltmeter indicates from +0.353 to +0.357 volt de.

	(11) Repeat procedures in (5) through. (10). above as required to eliminate interaction between adjustments.

	(12) Turn all power off and disconnect test setup.

	b. Photo System Assembly (Unit 1) Adjustments. ,

	(1) Intervalometer module 1A1, adjustment, of variable resistor 1A1A1R9. To properly adjust
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Figure 5-54. Right oblique sight or left oblique sight, exploded view.

intervalometer module variable resistor 1A1A1- R9, proceed as follows:

(a) Insert intervalometer module 1A1 into INTERVALOMETER connector J2, of mod- ule test adapter (part of LS-80A).


	(b) Connect clip (adjacent to TP1 con- nector) on module test adapter to junction of 1A1C2 and 1A1CR4 on intervalometer module 1A1.

	(c) Connect vtvm to DC VOLTS INPUT and GRD terminals (MASTER section) on LS— 80A.



It is not necessary to connect the R C bridge, digital timer and oscilloscope to perform this adjustment procedure.

(d) Connect module test adapter, test equipment and LS-80A as shown in test setup © (fig. 5-14).

Refer to figure 5-13 for location of controls and indicators on LS—80A.


	(e) Set switches and controls on LS-80A as follows:

	1. MASTER switch (MASTER section) to CONTROL PWR SUPPLY position.

	2. POWER switch (PANEL POWER section) to ON. Allow 15 minutes for warmup.

	3. All other switches and controls to their OFF, neutral or counterclockwise positions.

	(f) Set MODULE TEST switch (CON-TROL-POWER SUPPLY section) on LS-80A to INTVL R9 BAL position.



Adjust variable resistor 1A1A1R9 until vtvm indicates as close to zero volt de as possible.


	(g) Adjust variable resistor 1A1A1R9 (fig. 5-88) until vtvm indicates from -1 to +1 volt de.

	(2) Intervalometer module 1A1, adjustment of variable resistor 1A1A1R7. To properly adjust intervalometer module variable resistor 1A1A1- R7, proceed as follows:

	(a) Perform (1) (a) through (e) above.




	(b) Set MODULE TEST switch (CON-TROL-POWER SUPPLY section) on LS-80A to INTVL R7 BAL position.



Adjust variable resistor until vtvm indicates as close to zero volt de as possible.


	(c) Adjust variable resistor 141A1R7 (fig. 5-38) until vtvm indicates from -1 to +1 volt de.

	(3) Film drive amplifier module 1A2 variable resistor 1A2R13 adjustment. To properly adjust variable resistor 1A2R13, proceed as follows:

	(a) Insert film drive amplifier module 1A2 into FILM DRIVE AMPLIFIER connector J3 of module test adapter (part of LS-80A).



It is not necessary to connect the R C bridge, oscilloscope and digital timer to perform this adjustment procedure.


	(b) Connect vtvm to DC VOLTS INPUT and GRD terminals (MASTER section) on LS— 80A.

	(c) Connect module test adapter, vtvm and LS-80A as shown in figure 5-14.



Refer to figure 5-13 for location of controls and indicators on LS-80A.


	(d) Set switches and controls on LS-80A as follows:

	1. MASTER switch (MASTER section) to CONTROL PWR SUPPLY position.

	2. POWER switch (PANEL POWER section) to ON position.

	38. All other switches and controls to their OFF, neutral or counterclockwise positions.

	(e) Set MODULE TEST switch (CON-TROL-POWER SUPPLY section) on LS-80A to FDA R18 ADJ position.

	(f) Adjust module variable resistor 1A2- R13 (fig. 5-89) for minimum indication (0 to 5 volts dc) on vtvm.

	(4) Film drive amplifier module 1A2 variable resistor 1A2R9 adjustment. To properly adjust variable resistor 1A2R9, proceed as directed.

	(a) Perform (3) (a) through (d) above.




	(b) Set MODULE TEST switch (CON-TROL-POWER SUPPLY section) on LS-80A to FDA R9 ADJ position.

	(c) Adjust variable resistor 1A2R9 (fig. 5-39) for minimum indication (0 to 5 volts de) on vtvm.

	c. Rotary Mount Actuator (Unit 2) Adjustments. ,;

	(1) Variable resistor 2R6 adjustment. To properly adjust variable resistor 2R6, proceed as follows: |



(a) Make certain variable resistor 2R3 has been properly indexed.

(b) Physically position camera to 90° depression point and insert index pin as prescribed in airframe manufacturer's manual. Witness mark rotary mount actuator and aircraft frame to indicate camera 90° depression point. Remove indexing pin.

(c) Perform operational check of para graph 5-14a (1) through (11).

(d) Set switch S2 on test cable to position 2. .


	(e) Observe witness marks ((b) above) and note their relative positions.

	(f) If witness marks are not aligned with each other, very slowly rotate variable resistor 2R6 (fig. 5-23) until camera is positioned such that witness mark alignment results.

	(g) Set switches S1 and S2 on test cable to their off positions.

	(h) Disconnect test setup.




	(2) Variable resistor 2A1R25 adjustment. To properly adjust variable resistor 2A1R25, proceed as follows:

	(a) Using a jumper test lead, connect the base lead of transistor 2A1Q9 to terminal 2A-1E8.



Do not connect switch S2 on test cable (fig. 5-20) during this adjustment procedure.

(b) Perform operational check of paragraph 5-14a@ (1) through (11).

(c) Adjust variable resistor 2A1R25 (fig. 5-24) to its maximum counterclockwise position.


	(qd) Using the multimeter on 10 vdc range, connect leads between terminal 7 (+) of differential comparator assembly 2A1AR3 and terminal 2A1E8 (-).

	(e) Connect a continuously adjustable .0 to 5-volt de power source between terminal 2A-1E8 (+) and terminal 2A1E10 (-) on rotary mount actuator.

	(f) Set 0- to 5-volt de power source controls to produce _________- volts de output. The multimeter should indicate +3.2 volts de. -

	(g) Slowly rotate variable resistor 2A1R-25 in a clockwise direction until multimeter indicates —0.5 volt de.

	(h) Set switch S1 on test cable to off position.

	(2) Disconnect test setup.




	(3) Variable resistor 2A1R42 adjustment. To properly adjust variable resistor 2A1R42, proceed as follows:



(a) Using a jumper test lead, connect base lead of transistor 2A1Q7 to terminal 2A-1E8.

Do not connect switch S2 on test cable (fig. 5-20) during this adjustment procedure.


	(b) Perform operational check of paragraph 5-14a (1) through (11).

	(c) Adjust variable resistor 2A1R42 (fig. 5-24) to its maximum counterclockwise position.

	(d) Using the multimeter on 10 vde range, connect leads between terminal 7 (+) of differential comparator assembly 2A1R4 and terminal 2A1E38 (-).

	(e) Connect a continuously adjustable zero to five volts de power source between terminal 2A1E3 (+) and terminal 2A1E10 (—) on rotary mount actuator.

	(f) Set 0- to 5-volt de power source controls to produce_____--__- volts de output. The multimeter should indicate +3.2 volts de.

	(g) Slowly rotate variable resistor 2A1R-42 in clockwise direction until multimeter indicates —0.5 volt de.

	(h) Set switch S1 on test cable to off position.

	(2) Disconnect test setup.




	d. Door Actuator (Unit 4) Adjustments. Adjustments of the door actuator are made after an operational check has been performed and the actuator shaft extension and/or retraction lengths have been found to be out-of-tolerance. Perform the operational check (para 5-15a) and proceed as follows:

	(1) Retract actuator shaft. If actuator shaft is fully retracted, but not within tolerance, adjust 'limit switch retract adjustment (fig. 5-55) from 13.71 to 13.79 inches.

	(2) Limit switch. If actuator shaft is fully retracted and within tolerance, but retract lamp DS2 on test cable (fig. 5-25) does not light, adjust light switch retract adjustment (fig. 5-55) until retract lamp DS2 on test cable (fig. 5-25) lights (0.05 + 0.02 inch before full retraction).

	(3) Extend actuator shaft. If actuator shaft is fully extended, but not within tolerance, adjust limit switch extend adjustment (fig. 5-55) to bring actuator shaft from 19.65 to 19.73 inches.



The extend limit light switch is not used in the camera control system, therefore the following adjustment is included for reference purposes only.


	(4) Extend limit light switch. If actuator shaft is fully extended and within tolerance, but extend lamp DS1 on test cable (fig. 5-25) does not light, adjust light switch extend adjustment (fig. 5-55) until extend lamp DS1 on test cable (fig. 5-25) lights (0.05 + 0.02 inch before full extension).

	e. Light Sensor (Unit 5). The light sensor is calibrated by inserting setscrews (18, fig. 5—48) in aperture plate (23) to control the amount of light which can be detected by the photocell (15). To accomplish this, proceed as follows:

	(1) Disassemble the light sensor for access to aperture plate (23) as directed in paragraph 5—45a.

	(2) Remove or insert setscrews (18) on the outside limits of the aperture plate (23) to correspondingly increase or decrease the light level | output of the photocell (15). Whichever step is taken is dependent upon the outcome of the light sensor operational check (para 5-16a).




	(3) Repeat (2) above as often as necessary to comply with the test requirements of paragraph 5-16a.




	(4) Reassemble the light sensor as directed in applicable steps of paragraph 5—45b.




	f. Pod Assembly (Unit 10). Refer to TM 11- 6760-228-35-1 for general support adjustments on pod assembly.






g. Camera (Unit.9). Refer to TM 11-6720- 236-85 for general support adjustments on camera.



5-56. Alignment

The only major component requiring alignment is the flight line tracker (Unit 13). After the flight line tracker is repaired or replaced, a vertical alignment check must be performed in accordance with the directions given in TM 11- 1510-204—20-2/1.



5-57. Epoxy Coating.

After any maintenance has been performed that requires removal of the surface coating on printed circuit board modules, the exposed areas must be recoated for fungus and moisture protection using the following procedure:

Xylol is toxic and flammable, use it 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. Part A (resin). Measure 100 parts by weight of Araldite 571 CX (manufactured by Ciba Co., Fair Lawn, N.J.) with 29 parts by weight of Beetle 216-8 (manufactured by American Cyanamid
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Figure 5-55. Door actuator, location of adjustments.


	Co.) and stir well. Mix 27 parts by weight of Xylol (Federal Specification TT—X-916) and stir well. Mix 18 parts by weight of Diacetone Alcohol (Federal Specification O-D-306) and stir well. Store in separate container.

	b. Part B (hardener). Measure 100 parts by weight of Araldite 820 (manufactured by Ciba Co., Fair Lawn, N.J.) with 37.5 parts by weight . of Xylol (Federal Specification TT~X-916) and stir well. Mix 20 parts by weight of Buty] Alcohol (Federal Specification TT—B-846) and stir well. Store in separate container.

	c. To prepare epoxy for immediate use—prepare the epoxy for immediate use, mix two parts "A" (resin) with one part "B" (hardener) in a quantity that can be used in 8 hours. Mix thoroughly. Brush the mixture onto the areas to be coated making sure to avoid areas that require mechanical movement, such as control adjustments and wafer switch contacts.

	d. The epoxy mixture will dry to the touch in approximately 1 hour when applied in a film of 0.005 to 0.010 inch thickness, Total curing time requires 24 hours at room temperature. Curing time can be shortened by heating in a circulating oven at 150°F for 3 hours.








CHAPTER 6 — | GENERAL SUPPORT TESTING PROCEDURES


Section 1. GENERAL


6-1. General


	a. Testing procedures are prepared for use by Signal field maintenance shops and Signal service organizations responsible for general support maintenance of electronic equipment to determine ~ the acceptability of repaired electronic equipment. These procedures set forth specific requirements that repaired electronic equipment must meet before it is returned to the using organization.

	b. The testing procedures for major components and their modules within the capabilities of the general support maintenance repairman are listed below together with references to their respective paragraphs or applicable technical manuals. :

	(1) Manual V/H control panel (Unit 7). (Paras 6—4 and 6-5).

	(2) Photo junction panel (Unit 8). The testing procedures to be performed by general support maintenance are identical with the testing procedures performed by direct support maintenance (paras 4-6 and 4-7).

	(8) Photo control panel (Unit 3). (Paras 6- 6 and 6-7).

	(4) Photo system assembly (Unit 1). (Paras 6-8 and 6-9).

	(5) Rotary mount actuator (Unit 2). (Paras 6-10 and 6-11).

	(6) Door actuator (Unit 4). (Paras 6-12 and 6-13).

	(7) Light sensor (Unit 5). Paras 6-14 and 6-15).




	(8) Camera pulse. panel (1344V81400-1 or 134AV81400-3) (Unit 6). The testing procedures to be performed by general support maintenance are identical with the testing procedures performed by direct support maintenance (paras 4-12 and 4-13).

	(9) Pod assembly (Unit 10). Refer to TM 11-6760-—228-35-1 for testing procedures on pod assembly.

	(10) Camera (Unit 9). Refer to TM 11- 6720-236—35 for testing procedures on camera.

	(11) Camera mount A (Unit 11) or camera mount B (Unit 12). (Paras 6-16 and 6-17).

	(12) Flight line tracker (Unit 13). Para 6- 18).

	(13) Right oblique sight (Unit 14) and left oblique sight (Unit 15). (Para 6-19).

	c. Comply with the instructions preceding the body of each chart before proceeding to the chart. Perform each step of each test procedure in sequence. For each step, perform all the actions required in the Test equipment and Equipment under test columns; then perform each specific test procedure and verify it against its performance standard.





6—2. Special Requirements

Not applicable.



6—3. Modification Work Orders

Not applicable.




Section ll. MANUAL V/H CONTROL PANEL (UNIT 7)


6—4. Physical Tests and Inspection


	a. Test Equipment and Materials.

	(1) Took Kit, Photograph Repair TK-77/ GF.

	(2) Took Kit, Photograph Repair TK-109/ 'GF.



b. Test Connections and Conditions. The physical tests and inspections are performed with the manual V/H control panel disconnected from all external circuits.
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6—5. Electrical Test


	a. Test Equipment and Materials.

	(1) Test equipment.

	(a) Ac voltmeter ME-119/NPM-38.




	







	(6) Power source, +24 to +28.5 volts de. (c) Power source, 108 to 118 volts ac, sin- gle phase, 400Hz.

	(d) Digital Voltmeter ME-231/FYQ-5.




	(e) De multifunction plug-in unit, model 3444A (28480).

	(f) Digital Voltmeter ME-218/GSM-64.




	(2) Materials.

	(a) Switch MS25103-24.




	(b) Switch MS35058-22 (3 required).




	(c) Terminal board MS27212-1-20.







	(d) Terminal board, MIL-T-55164/14, type 8TB6. |

	




	(e) Connector MS3126F-14-19S. (f) Resistor RW24V100 (10 ohms, + 10%, 91W).

	(9) Resistor RN75B110F (1,100 ohms + 10%, 1W) (5 required).

	(h) Transformer P/N 1HMQO7UK (584- 74).

	(1) Zener diode 1N1600.




	(j) Wiring, No. 18AWG (as required).




	b. Test Connections and Conditions.






Make sure that 115-volt ac, 400-Hz and +28-volt de power sources are off before performing steps (1) through (6) below. Dangerous voltages of 115 volts ac, 400 Hz, and +28 volts dc are present at terminals when power sources are on.


	(1) Fabricate test cable as shown in figure 5-8.

	(2) Connect the connector P1 on test cable (fig. 5-8) to connector 7J1 on manual V/H control panel.

	(3) Set switches on manual V/H control panel as follows:

	(a) POWER switch to OFF position.




	(6) OVERRIDE switch to MANUAL po- sition.

	(c) VELOCITY-KNOTS thumbwheels to (050.

	(d) ALTITUDE-FEET thumbwheels to 00050.

	(4) Set switches S1, S2, S3, and S4 on test cable to their off positions.

	(5) Remove top cover from manual V/H control panel.

	(6) Connect test cable (fig. 5-3) to 115- volt ac, 400-Hz and +28-volt de power sources.

	(7) Turn ac and de power sources on.




	(8) Set switches S1 and S4 on test cable to on position. Allow 15 minutes for warm up.

	(9) Adjust transformer T1 on test cable until a voltmeter indicates 115 + 5 volts ac.






Section Ill. PHOTO CONTROL PANEL (Unit 3)

a. Test Equipment and Materials. None required.

b. Test Connections and Conditions. Remove 6-6. Physical Tests and Inspection cover from photo control panel.
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6-7. Electrical Test


	a. Test Equipment and Materials.

	(1) Test set, control panel, focal plane. shutter LS-78A

	(2) Voltmeter ME-202A/U




	(3) Power source, 108 to 118 volts ac, single phase, 400 Hz.

	(4) Power source, +24 to +28.5 volts de.




	b. Test Connections and Conditions. .




	(1) Set all switches and controls on LS—78A to their OFF, neutral or counterclockwise position.

	(2) Connect test cable W1 of LS-78A to +28-volt de and 115-volt ac, 400-Hz power sources; and POWER connector J2.

	(8) Perform initial test equipment calibration (c below).

	(4) Connect the equipment as shown in figure 5-10.

	(5) Set switches on photo control panel as follows:

	(a) MODE switch to AUTO position.




	(b) V/H switch to AUTO position.




	(c) MOUNT switch to 90° position.




	(d) SYS PWR switch to OFF position.




	(e) FRAMES REMAINING counter to 100.

	c. Initial Test Equipment Calibration.






Refer to figure 5-11 for location of controls and indicators on LS-78A.

(1) Set POWER switch (PANEL POWER section) on LS-78A to ON. Allow 15 minutes for warmup. The AC POWER and DC POWER indicators (PANEL POWER section) on LS-78A should light.

Observe the correct polarity when connecting leads.

(2) Connect a voltmeter to the VOLT-METER + and VOLTMETER - terminals (IN-STRUMENTATION section) on LS-78A..

(3) Set MASTER switch on LS-78A to IN-TERNAL TESTS +28 VDC position. The volt meter should indicate +28 volts dc. ~ (4) Set MASTER switch on LS-78A to IN-TERNAL TESTS +19 VDC 'position, The voltmeter should indicate +19 volts dc.

(5) Set MASTER switch on LS-—78A to IN-TERNAL TESTS +18 VDC position. The volt meter should indicate +13 volts de.

(6) Set MASTER switch on LS-78A to IN-TERNAL TESTS +6.2 VDC position. The voltmeter should indicate +6.2 volts de.

(7) Set MASTER switch on LS-78A to IN-TERNAL TESTS +4.2 VDC position. The volt meter should indicate +4.2 volts de.

(8) Set MASTER switch on LS—78A to IN-TERNAL TESTS -6.2 VDC position. The voltmeter: should indicate —6.2 volts de.

(9) Set MASTER switch on LS-78A to IN-TERNAL TESTS LAMP TEST position. All LS—

78A indicators should light.


	(10) Set MASTER switch' on LS-78A to SHUTTER TEST position. All indicators on LS— 78A should go out, except DC POWER and AC POWER indicators (PANEL POWER section).

	(11) Set SENSOR switch (SHUTTER ASSY section) on LS—78A to CALIBRATE position and FOCAL PLANE SHUTTER switch (SHUTTER ASSY section) on LS-78A to SELF TEST position. The SENSOR CAL indicator (SHUTTER ASSY section) on LS—78A should light.



(12) Set FOCAL PLANE SHUTTER switch (SHUTTER ASSY section) on LS-78A to OFF position. The SENSOR CAL indicator (SHUT-TER ASSY section) on LS-78A should go out.

(13) Set all switches and controls on LS-78A to their OFF, neutral, or counterclockwise posi tions.

(14) Disconnect voltmeter frort 'equipment.




Section IV. PHOTO SYSTEM ASSEMBLY (UNIT 1)


	

	

	(2) Took Kit, Photographic Repair TK- 109/GF.



'6-8. Physical Tests and Inspection a. Test Equipment b. Test Connections and Conditions. The phys- and Materials. (1) Tool ical tests and inspections are performed with the GF. Kit, Photographic Repair TK-77 / photo system _assembly disconnected - from all external circuits.
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6-9. Electrical Test


	a. Test Equipment and Materials.

	




	(1) Test Set, Analyzer, Camera LS-80A. (2) Timer, Digital, Electronics LA-887A. (3) Voltmeter ME-202A/U.




	




	(4) Power Source, 108 to 118 volts ac, sin- gle phase, 400 Hz.

	(5) Power Source, +24 to +28.5 volts de. (6) BNC adapter, PN 1269. . (7) Multimeter TS-352 B/U:




	




	




	(8) Digital Voltmeter ME-218/GSM-64. b. Test Connections and Conditions.




	




	(1) Set all switches and controls on LS-80A to their OFF, neutral, or counterclockwise posi- tion.

	(2) Connect power cable W9 of LS-80A to primary power sources of 115 volts ac, 400 Hz and +28 volts dc, and POWER connector J1 of LS-80A.

	(3) Perform initial test equipment calibra- tion (c below).

	(4) Connect the equipment as shown in fig- ire 5-12. Use digital Voltmeter ME-218/GSM-— 54 in test setup.

	ce. Initial Test Equipment Calibration.








f NOTE

Refer to figure 5-13 for location of con- trols and indicators on LS-80A.


	(1) Connect multimeter to VOM + and VOM terminals (MASTER section) on LS- }0A. Observe correct polarity and set multimeter oO measure negative voltage.

	(2) Connect vtvm to DC VOLTS INPUT nd DC VOLTS GRD terminals (MASTER sec- ion) on LS-80A.

	(3) Using adapter (PN 1269), connect input \ of digital timer to PULSE TIMER PULSE




	AND PULSE TIMER GRD terminals (MASTER Section) on LS—80A.

	(4) Set POWER switch (PANEL POWER section) on LS-80A to ON position. The DC PWR and AC PWR indicators (PANEL POWER section) on LS-80A should light. Allow 15 min- utes for warmup.

	(5) Set and hold LAMP TEST switch (MASTER section) on LS-80A to ON position. The indicators on LS-80A should all light. Re- lease LAMP TEST switch (MASTER section) on LS-80A.

	(6) Set MASTER 'switch (MASTER sec- tion) on LS-80A to INTERNAL TEST 1 position. The COUNTER INTVL, VOM DC, and DC VOLTS indicators (MASTER section) on LS-80A _ Should light. The multimeter should indicate from -20 to -30 volts de and the vtvm should indi- cate from —3.24 to -3.44 volts de.

	(7) Momentarily, set CYCLE PULSE switch (CAMERA BODY section) on LS-80A to MAN- UAL position. The digital timer should indicate from 10 to 15 milliseconds.




	(8) Adjust E V/H 0 50 VOLTS control (CONTROL-POWER SUPPLY section) on LS— 80A to 25.




	(9) Set MASTER switch (MASTER sec- tion) on LS-80A to INTERNAL TEST 2 we tion. The COUNTER INTVL and VOM DC indicators (MASTER section) on LS—80A should go out. The vtvm should indicate from 24.9 to 25.1 volts de.




	(10) Set POWER switch (PANEL POWER section) on LS-80A to OFF position. The indi- cators on LS-80A should all go out.

	(11) Set all switches on controls on LS-80A to their OFF, neutral or counterclockwise posi- tion.

	(12) Disconnect multimeter from test setup.
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Section V. ROTARY MOUNT ACTUATOR (Unit 2)


	

	

	GF. (2) Took Kit, Photograph Repair TK-109/ ternal circuits. GF.

	6-10. Physical Tests and Inspection b. Test Connections and Conditions. The physa. Test Equipment and Materials. ical test and inspections are performed with the (1) Tool Kit, Photograph Repair TK-77/ rotary mount actuator disconnected from all ex-
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6—11. Electrical Test


	a. Test Equipment and Materials.

	(1) Test Equipment.

	(a) Power source, +24 to +28.5 volts de.







	(b) Power source, 108 to 118. volts ac, single phase, 400 Hz.

	(2) Materials.

	(a) Connector MS3116P-20-16S.




	(b) Terminal board MS27212-1-16.




	(c) Switch MS35058-22.




	(d) Switch MS25002-1.




	(e) Indicator light MS25256-8.




	(f) Lamp MS25237-327.




	(g) Wiring, No. 18AWG (as required).







	b. Test Connections and Conditions.









WARNING

Make sure that 115 volt ac, 400 Hz, and +28 volt de power sources are off before performing steps (1) through


	(4) below. Dangerous voltages of 115 volts ac, 400 Hz, and +28 volts de are present at terminals when power sources are on.

	(1) Fabricate test cable as shown in figure 5-20.

	(2) Connect the connector J1 on test cable (fig, 5-20) to connector 2P1 on rotary mount actuator.

	(3) Set switches S1 and S2 on test cable to their off positions.

	(4) Connect test cable (fig. 5-20) to 115 volt ac, 400-Hz, and +28-volt de power sources.

	(5) Turn ac and de power sources on.






Condition of indicator lamp on test cable is to be disregarded unless otherwise specified.

(6) Set switch S1 of test cable to on position. Allow 15 minutes for warmup.



Section VI. DOOR ACTUATOR (Unit 4)


	a. Test Equipment and Materials.

	(1) Took Kit, Photograph Repair TK-77/

	GF. (2) Took Kit, Photograph Repair TK-109/ GF.



6—12. Physical Tests and Inspection b. Test Connections and Conditions. The physical test and inspections are performed with the door actuator disconnected from all external circuits.


6—13. Electrical Test


	a. Test Equipment and Materials.

	(1) Test equipment. A power source from +24 to +28.5 volts de is required.

	(2) Materials.




	(a) Clip, type TC1 per Federal Specification W—C-440.

	(b) Indicator light MS25256-8 (2).




	(c) Lamp MS25237-827 (2).




	(d) Connector MS38100A-14S-5P.







	(e) Wiring, No. 18 AWG (as required). b. Test Connections and Conditions.

	(1) Fabricate test cable as shown in figure 5-20.

	(2) Connect the connector P1 on cable (fig. 5-25) to connector 4J1 on door actuator.

	(3) Connect test cable (fig. 5-25) to +28 volt de power source.

	(4) Turn dc power source on. Allow 15 minutes for warmup.
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Section VII. LIGHT SENSOR (Unit 5)


	

	GF . cuits.

	(2) Took Kit, Photographic Repair TK-— 109/GF.

	6—14. Physical Tests and Inspection b. Test Connections and Conditions. The physical tests and inspections are performed with the i pine an acces oP pair TK-77/ light sensors disconnected from all external cir-
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6—15. Electrical Test


	a. Test Equipment and Materials.

	(1) Test Set, Analyzer, Camera LS-80A.




	(2) Voltmeter ME-202A/U.




	(8) Power source, +24 to +28.5 volts de.




	(4) Power source, 108 to 118 volts ac, single phase, 400 Hz.

	(5) Light source, calibrated LA-233A.




	(6) Filter, neutral density (25 percent transmissibility) (CAI PN 2998-933-1).

	(7) Filter, neutral density (8.0 percent transmissibility) (CAI PN 2998—-938-2).

	(8) Filter, neutral density (1.6 percent transmissibility) (CAI PN 2998~983-3).




	(9) Filter neutral density (0.5 percent transmissibility) (CAI PN 2998-988-3).

	b. Test Connections and Conditions.




	(1) Set all switches and controls on LS-80A to their OFF, neutral, or counterclockwise positions.

	(2) Connect power cable W9 of LS-80A to primary power sources of 115 volts ac, 400 Hz and +28 volts dc, and POWER connector J1 on LS-80A.

	(3) Perform initial test equipment calibration (para 6-9c).

	(4) Connect the light sensor, test equipment, and LS-80A as shown in figure 5-26.
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Section Vill. CAMERA MOUNT A (UNIT 11) OR CAMERA MOUNT B (UNIT 12)


6—16. Physical Tests and Inspection

Physical tests and inspection of the camera mount A or camera mount B consists of a visual inspec- tion to insure that this unit is free from breaks or other damage that may impair proper func- tioning, and that all screws and rivets are properly secured.



6—17. Mechanical Test


	a. Test Equipment and Materials.

	(1) One-inch micrometer.




	(2) Two-inch micrometer.




	b. Test Connections and Conditions. Check to insure that all outside and/or inside dimensions of trunnions, bearings and bushings are within the tolerances specified in c below.






Section IX. FLIGHT LINE TRACKER (Unit 13) RIGHT OBLIQUE SIGHT (Unit 14) AND LEFT OBLIQUE SIGHT (Unit 15)


6-18. Flight LineTracker Physical Tests and Inspection.


	a. Test Equipment and Materials.

	(1) Took Kit, Photographic Repair TK-77/ GF.

	(2) Took Kit, Photographic Repair TK- 109/GF.

	b. Inspection.




	(1) Check all painted surfaces for scratches, nicks, dents, fractures, rust, or corrosion.

	(2) Examine unit for loose or missing hard- ware.





6-19. Right Oblique Sight and Left Oblique Sight Physical Tests and Inspection


	a. Test Equipment and Materials.

	(1) Took Kit, Photographic Repair TK-— 77/GF.

	(2) Took Kit, Photographic Repair T-109/ GF.

	b. Inspection.




	(1) Check all painted surfaces for scratches, nicks, dents, fractures, rust, or corrosion,

	(2) Inspect lenses for scratches, chips, cracks, dirt, or fingerprints.

	(3) Examine for loose or missing hardware.




	(4) Check rotation of head and pin assem- bly relative to sight head bracket. Detent action over full range of possible positions should be smooth but positive.



[image: Figure, page 319]
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CHAPTER 7 — a DEPOT MAINTENANCE


7-1. Depot Rebuild Operations

Complete rebuilding of Photographic Surveillance System, Airborne KS—113A (camera con- trol) individual major components will be ac- complished by depot maintenance facilities when authorized by Headquarters, Department of the Army. Rebuilding includes all repair, rebuild, and replacement operations necessary to make the equipment equivalent to new material and suit- able for return to Department of the Army supply system stocks for reissue to using organization. Detailed procedures for accomplishing the repairs and adjustments established in preceding portions of this manual, and such additional re pair and rebuild operations as deemed necessary, will be established by the facility performing the work. Paragraph 7-2 establishes the requirements that must be met by rebuilt or repaired equipment before it is returned to Department of the Army (DA) supply system stocks.



7-2. Final Testing


	a. To final test the major components of the camera control system, refer to the applicable test in depot overhaul standards.

	b. Major components meeting the test requirements (a above) will be returned to DA supply system stocks.
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APPENDIX A — REFERENCES a. FEF

The following publications contain information applicable to direct support, general support, and depot maintenance of Photographic Surveillance System Airborne KS-113A.








	DA Pam 810-4
	Index of Technical Manuals, Technical Bulletins, Supply Manuals (types

7, 8, and 9), Supply Bulletins, and Lubrication Orders.




	DA Pam 810-7
	U.S. Army Equipment Index of Modification Work Orders.



	TM 11-6720-250-12
	Operator

and

Organizational

Maintenance

Manual:

Photographic

Sur-

veillance System, Airborne KS-118A.



	TM 11-6625-366-15
	Organizational, DS, GS, and Depot Maintenance Manual: Multimeter TS-

852 B/U.



	TM 11-6760-242-15
	Operator,

Organizational,

DS, GS, and 'Depot Maintenance

Manual: For

Timer, Digital, Electronics LA-887A.



	TM 11-6625-537-15-1
	Organizational, DS, GS, and Depot Maintenance Manual: Voltmeter Elec-

tronic ME-202A/U.



	TM 11-6625-1703-15
	Operator,

Organizational,

DS, GS, and Depot Maintenance

Manual

In-

cluding Repair Parts and Special

Tool Lists:

Oscilloscope AN /USM-

281A.



	TM 11-6760-220-12
	Operator and Organizational

Maintenance Manual:

Test System, Photo

graphic 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 LS-50A;

Test Set, Scanner

Alignment

LS-51A;

and Test Set, Vacuum Regulator Assembly LA-185A; as Used for Test

ing:

Camera,

Still

Picture

KA-80A;

and Photographic

Surveillance

System, Airborne KS-59(

) and KS-61A.



	TM 11-6720-236-12
	Operator and Organizational Maintenance Manual: Camera, Still Picture

LA-870A,

KA-~76A

Camera,

Reconnaissance

and Lens Cones,

Aerial

LA-871A, and LA-872A.



	TM 11-6720-236-35
	Camera, Still Picture KA—76A

DS, GS and Depot Maintenance Manual:

LA-870A, LA-8714A,

Aerial Reconnaissance

and Lens Cones, 'Camera,

and LA-872A.



	TM 11-6760-228-12
	Organizational 'Maintenance Manual

Including Repair Parts and Special

Tools Lists: 'Flasher System Photographic Aircraft LS-59A.



	TM 11-6760-228-85-1
	DS, GS, and Depot Maintenance

Flasher System Photographic

Manual:

Aircraft LS-59A.
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APPENDIX B

DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT MAINTENANCE REPAIR PARTS AND SPECIAL TOOLS LISTS


Se ee es eee eee Section |. INTRODUCTION



B—1. Scope

This appendix lists repair parts and special tools required for the performance of direct support, yeneral support, and depot maintenance for the KS-118A.



3—2. General

This repair parts and special tools list is divided nto the following sections:


	a. Repair Parts—Section II. A list of repair iuthorized for the performance of maintenance at he direct support, general support, and depot evel. i

	b. Special Tools, Test and Support Equipnent—Section III. Not applicable.

	c. Index—Federal Stock Number Cross-Refermee to Figure and Item Number or Reference Jesignation—Section IV. A list of Federal stock lumbers in ascending numerical sequence folowed by a list of reference numbers in ascendng alphanumerical sequence, cross-referenced to llustration figure number and reference desigation. (Not available)

	d. Index—Reference Designation Cross-Refermce to Page Numbers—Section V. A list of refrence designations cross-referenced to page numers. (Not available.)





3. Explanation of Columns

'he following provides an explanation of colimns in the tabular lists.


	a. Source, Maintenance, and Recoverability jodes (SMR), Column 1.

	(1) Source codes, indicate the selection staus and source for the list item. Source codes used re—



Code Explanation

P—Repair parts which are stocked in or supplied from the GSA/DSA, or Army supply system and authorized for use at indicated maintenance categories.

Code Explanation


	P2—Repair parts which are procured and stocked for insurance purposes because the combat or military essentiality of the end item dictates that a minimum quantity be available in the supply system.

	P9—Assigned to items which are NSA design controlled: unique repair parts, special tools, test, measuring and diagnostic equipment, which are stocked and supplied by the Army COMSEC logistic system, and which are not subject to the provisions of AR 380-41.

	P10—Assigned to items which are NSA design controlled: special tools, test, measuring and diagnostic equipment for COMSEC support, which are accountable under the provisions of AR 380-41 and which are stocked and supplied by the Army COMSEC logistic system.

	M—Repair parts which are not procured or stocked, but are to be manufactured at indicated maintenance levels.




	A—Assemblies which are not procured or stocked as such, but are made up of two or more units. Such component units carry individual stock numbers and descriptions, are procured and stocked separately and can be assembled to form the required assembly at indicated maintenance categories.




	X—Parts and assemblies which are not pyrocured or stocked and the mortality of which normally is below that of the applicable end item or component. The failure of such part or assembly should result in retirement of the end item from the supply system.






Code Explanation


	X1—Repair parts which are not procured or stocked. The requirement for such items will be filled by use of the next higher assembly or component.

	X2—Repair parts which are not stocked. The indicated maintenance category requiring such repair parts will attempt to obtain same through cannibalization. Where such repair parts are not obtainable through cannibalization requirements will be requisitioned, with accompanying justification, through normal supply channels.

	G—Major assemblies that are procured with PEMA funds for initial issue only as exchange assemblies at DSU and GSU level. These assemblies will not be stocked above supply level.

	(2) Maintenance codes indicate the lowest category of maintenance authorized to install the listed item. The maintenance level codes are—



Code Explanation

C____Operator/crew O____Organizational maintenance

F____Direct support maintenance

H____General support maintenance

D____Depot maintenance (3) Recoverability codes indicate whether unserviceable items should be returned for recovery or salvage. Items not coded are expendable. Recoverability codes are—

Code Explanation


	R—Repair parts and assemblies that are economically repairable at DSU and GSU activities and normally are furnished by supply on an exchange basis.

	S—Repair parts and assemblies wien are economically repairable at DSU and GSU activities and which normally are furnished by supply on an exchange basis. When items are determined by a GSU to be uneconomically repairable, they will be evacuated to a depot for evaluation and analysis before final disposition.

	T—High-dollar value recoverable repair parts which are subject to special handling and are issued on an exchange basis. Such repair parts normally are repaired or overhauled at depot maintenance activities.

	U—Repair parts specifically selected for salvage by reclamation units because of precious metal content critical materials, or highdollar value reusable casings or castings.




	b. Federal Stock Number, Column 2. This column indicates the Federal stock number assigned to the item and will be used for requisitioning purposes.

	c. Description, Column 3. This column indicates the Federal item name and any additional description of the item required. The index number has been included as part of the description to aid in the location of "same as" items. A part number or other reference number is followed by the applicable five-digit Federal supply code for manufacturers in parentheses.

	d. Unit of Measure (U/M), Column 4. A 2 character alphabetical abbreviation indicating the amount or quantity of the item upon which the allowances are based, e.g., ea, pr, etc.

	e. Quantity Incorporated in Unit, Column 4. This column indicates the quantity of the item used in the KS—113A. Subsequent appearances of the same item in the same assembly are indicated by the letters "REF''.

	f. 30-Day DS/GS Maintenance Allowances, Columns 6 and 7.



Allowances in GS column are for GS maintenance only.


	(1) The allowance columns are divided into three subcolumns. Indicated in each column, is the total quantity of items authorized for the number of equipments supported. Subsequent appearances of the same item will have the letters "REF" in the applicable allowance columns. Items authorized for use as required but not for initial stockage are identified with an wees in the allowance column.

	(2) The quantitative allowances for DS/GS levels of maintenance will represent initial stockage for a 30 day period for the number of equipments supported.

	(8) Determination of the total quantity of parts required for maintenance of more than 100 of these equipments can be accomplished by converting the equipment quantity to a decimal factor by placing a decimal point before the next to last digit of the number to indicate hundredths, and multiplying the decimal factor by the parts quantity authorized in the 51-100 allowance column.



Example: authorized allowance for 51-100 equipments in 40; for 150 equipments multiply 40 by 1.50 or 60 parts required.

g. One-Year Allowances Per 100 Equipments/ Contingency Planning Purposes, Column 8. This column indicates opposite the first appearance of each item the total quantity required for distri- bution and contingency planning purposes. The range of items indicates total quantities of all authorized items required to provide for ade- quate support of 100 equipments for 1 year.


	h. Depot Maintenance Allowance Per 100 Equipments, Column 9. This column indicates op- posite the first appearance of each item, the total quantity authorized for depot maintenance of 100: equipments. Subsequent appearances of the same item will have the letters "REF" in the allow- ance column. Items authorized for use as required but not for initial stockage are identified with an asterisk in the allowance column.

	1. Illustration, Column 10. This column is di- vided as follows:

	(1) Figure number, column 10a. Indicates the figure number in which the item is shown.

	(2) Item number or reference designation, column 10b. Indicates the reference designation used to identify the item in the illustration.





B—4. Special Information


	a. Repair parts mortality is computed from failure rates derived from experience factors with the individual parts in a variety of equipments. Variations in the specific application and periods of use of electronics equipment, the fragility of electronic piece parts, plus intangible material and quality factors intrinsic to the manufacture of electronic parts, do not permit mortality to be based on hours of end item use. However, long periods of continuous use under adverse conditions are likely to increase repair parts mortality.

	b. Parts information for components of the KS-113A listed below are covered in their respective equipment manuals.



Equipment Technical manual

Oblique Sight LA-162A TM 11-6720-212-25P and Oblique Sight LA-163A.

Camera, Still Picture KA-76A and Lens 'Cones, Camera, Aerial Reconnaissance LA-870, LA-— ST1A, and LA-872A. TM 11-6720-236-85

Flasher System Photo-. TM 11-6760-228-85 graphic Aircraft LS-59A.

Sections IV and V are not available and will be published in a change to this manual.



B—5. Location of Repair Parts

This appendix contains two cross-reference indexes (secs. IV and sec V) to be used to locate a repair part when either the Federal stock number, reference number (manufacturer's part No.), or reference designation is known.



NOTE

The RPSTL for Control Master, Aircraft Camera LA-432A, and Control, Height-Ground Speed Ratio C-8340/A are not available for this publication. These items will be covered in a change to this manual.


B—6. Federal Supply Code for Manufacturers Not available.
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SECTION 12 REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT MAINTENANCE 3











	1) SMR

CODE
	
	DESCRIPTION
	
	



	
	
	REFERENCE NUMBER & MFR. CODE
	USABLE ON
	b

ITEM NO.

OR REFERENCE




	OS
	6720-922-5804
	ACTUATOR, ROTARY MOUNT LA-094 1

134SCAV227-1
	CODE
	D

ATIO



	
	
	074-1-E000 (00607)

HOUSING:
	1
	



	
	3110-402-5060
	074-1-E100

(00607)

BEARING, BALL:
	i
	



	
	
	F5DDABEC7

(21335)

BEARING, BALL:
	1
	



	
	
	SSKDDABEC7

(21335)

BEARING, BALL:

FADDABEC3

(21335)
	1
	



	
	3110-640-8354
	BEARING, BALL:

F5DDABEC3

(21335)
	
	



	
	5325-835-7289
	GROMMET, RUBBER:

MS35490-75

(96906)
	1
	



	
	5340-829-2144
	INSERT, HELICAL:

MS21209F4-15

(96906)
	
	



	
	
	BLOCK, MOTOR MIG:

074-1-B119

(00607)
	1
	



	
	
	GEARMOTOR, DC BRK:

O74-1-D900

1020612

(25140)
	
	



	
	5305-039-9232
	SCREW, MACHINE:

MS35275-46

(96906)
	v4
	



	
	5310-933-8119
	WASHER, LOCK:

MS35338-80

(96906)
	
	



	
	3020-419-8753
	GEAR, WORM:

074-1-C107

(00607)
	
	



	
	
	KEY, WOODRUFF:

(78187)

212
	
	



	
	
	NUT, PL, HEX:

22NTM26

(22599)
	
	



	
	5340-664-4157
	INSERT, HELICAL:

MS122196

(96906)
	13
	



	
	304.0-469-7859
	SHAFT, GEAR:

O74-1-B140

(00607)
	
	



	
	5315-470-3193
	PIN, TAPERED, PL:

O74-1-A141

(00607)
	
	



	
	3020-415-1409
	GEAR, WORM:

(00607 )

074-1-C106
	
	



	
	5940-820-6235
	TERMINAL, LUG:

15GL4

1416-4

(83330)
	
	



	
	5340-803-7307
	RING, RETAINING:

5100-25

(79136)
	1
	



	
	5305-639-8315
	SCREW, MACHINE:

MS35233-11

(96906)
	
	



	
	3120-470-3154
	WASHER, THRUST:

O74-1-A121-1

(00607)
	
	



	
	3120-418-7278
	WASHER, THRUST:

O74-1-A121-2

(00607)
	1
	



	
	3120-418-7315
	WASHER, THRUST:

O74-1-A121-3

(00607)
	1
	



	
	3120-470-3155
	WASHER, THRUST:

O74-1-A121-4

(00607)
	
	



	
	3120-418-2604
	WASHER, THRUST:

O74-1-A121-5

(00607)
	1
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	SECTION
	1t REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT MAINTENANCE
	
	
	
	
	
	
	(continueD)



	
	
	DESCRIPTION
	
	
	re oun pate

(6)
	a

(7)
	
	
	(10) ILLUSTRATIONS



	
	
	
	
	
	
	30-DAY GS MAINT

OWANCE
	
	(a)
	ITEM NO.

OR



	
	
	REFERENCE NUMBER & MFR. CODE
	USABLE ON

CODE
	
	
	
	of ibo
	
	REFERENCE DESIGNATION




	3120-448-4647
	
	WASHER, THRUST:

O74+1-A121-6

(00607)
	
	3
	
	
	
	
	



	120-470-3156)
	
	WASHER, THRUST:

O74-1-A121-7

(00607)
	
	
	
	
	
	
	



	3040-481 -3690
	
	SHAFT, SHOULDERED:

O74-1-B113

(00607)
	
	
	
	
	
	
	



	
	
	GEAR, CLUSTER:

074-1-C111

(00607)
	
	
	
	
	
	
	



	3020-415-1451
	
	GEAR, PINION:

o74-1-C104

(00607)
	
	
	
	
	
	
	



	5315-418-2667,
	
	KEY:

074-1-A122-2

(00607)
	
	
	
	
	
	
	



	5310-068-5401
	
	SCREW, CAP, SCH:

MS16996-10

(96906)
	
	
	
	
	
	
	



	5310-054-1831
	
	WASHER, LOCK:

MS35338-81

(96906)
	
	
	
	
	
	
	



	
	
	POWER ASSY: 074-1-C021 (00607)
	
	
	
	
	
	
	



	
	
	PLATE, TRANS MTG:

O74-1-C116

(00607)
	
	
	
	
	
	
	



	
	
	BLOCK, SPACER:

074-1-A125

(00607)
	
	
	
	
	
	
	



	
	
	BLOCK, SPACER:

O74-1-A126

(00607)
	
	
	
	
	
	
	



	
	
	POST, SPACER:

O74-1-A127

(00607)
	
	
	
	
	
	
	



	5940-4417-317
	
	TERMINAL BOARD:

O74-1-C123

(00607)
	
	
	
	
	
	
	



	5940-660-3759
	
	NAL, STUD:

r

Snes, |)

2043-3

(71279)
	
	5
	
	
	
	
	



	5940-849-6344
	
	TERMINAL, STUD:

159T-A-3 2040-3 (71279)
	
	
	
	
	
	
	



	5950-132-227
	
	TRANSFORM, PULSE:

074-1-C905

35ZM930

(56289)
	
	
	
	
	
	
	



	
	
	CAP., FXD, CER

CKOSCW1 02M (81349)
	
	
	
	
	
	
	



	
	
	SEMICON, DEV DIO:

JANINOY5

(81349)
	
	
	
	
	
	
	



	5940-417-317
	
	TERMINAL BOARD:

O74-1-C124

(00607)
	
	
	
	
	
	
	



	5940-500-464
	
	TERMINAL, STUD:

15ST-C-2

2043-2

(71279)
	
	
	
	
	
	
	



	5905-190-8889
	
	RES., FXD, COMP:

RC20GF1013

(81349)
	
	
	
	
	
	
	



	5905-185-8514
	
	RES., FXD, COMP:

RC42GF1037

(81349)
	
	
	
	
	
	
	



	5910-106-936
	
	CAP., FXD, ELECT:

CL31CQ1R5MP3

(81349)
	
	
	
	
	
	
	



	5310-965-179
	
	WASHER, FLAT:

MS15795-802

(96906)
	
	
	
	
	
	
	



	5310-928-2960
	
	WASHER, LOCK:

MS35338- 17 (96906)
	
	
	
	
	
	
	



	5305-727-8837
	
	SCREW, MACHINE:

MS35249-10

(96906)
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	DESCRIPTION
	
	oie A Lee ene
	
	(7)

eh a MAINT a
	



	
	REFERENCE NUMBER & MFR. CODE
	USABLE ON

CODE
	ENRON
	1-20 | 21-50 5k ve 1-20 EN
	
	ITEM NO.

OR REFERENCE

DESIGNATION




	5305-054-5649
	SCREW, MACHINE:

MS35233-15

(96906)
	
	
	
	
	



	5310-933-8118
	WASHER, LOCK:

MS35338-78

(96906)
	
	
	
	
	



	5305-054-5650
	SCREW, MACHINE:

MS35233-16

(96906)
	
	
	
	
	



	5305-022-7058
	SCREW, MACHINE:

MS35249-22

(96906)
	
	
	
	
	



	5310-880-5978
	WASHER, FLAT:

MS15795-807

(96906
	
	
	
	
	



	5950-419-5341
	TRANSFORM, POWER:

O74~1-D902 ETC228701 (72149)
	
	
	
	
	



	5310-934-9748
	NUT, PL, HEX:

MS35649-44

(96906)
	
	
	
	
	



	5940-820-6235
	TERMINAL, LUG:

SAME AS (ear

15GL-4

(00607)
	
	
	
	
	



	5961-983-7279
	SEMICON DEV, DIO:

JAN2N1777A

(81349)
	
	
	
	
	



	
	INSULATOR:

835-14-A101

(00607)
	
	
	
	
	



	5946-681-8184
	TERMINAL, LUG:

MS35431-8

(96906)
	
	
	
	
	



	5305-764-0064
	SCREW, MACHINE:

(96906 )

MS35249-39
	
	
	
	
	



	
	BUSHING, SPACER:

(00607 )

O74-1-A117
	
	
	
	
	



	5305-022-7 100
	SCREW, MACHINE:

(96906 )

MS35249-36
	
	
	
	
	



	5305-817-1284
	SETSCREW:

(96906 )

MS510350-17
	
	
	
	
	



	5315-702-9651
	PIN, DOWEL:

MS16555- 618

(96906)
	
	
	
	
	



	5305-925-4777
	SCREW, MACHINE:

MS35275-31

(96906)
	
	
	
	
	



	5 305-543-2580
	SCREW, MACHINE:

MS35233- 43

(96906)
	
	
	
	
	



	5935-086-2403
	CONN, RECP, ELEC:

MS3116P20-16P

(96906)
	
	
	
	
	



	
	POT., LIMIT Sw:

O74-1-co22

(00607)
	
	
	
	
	



	
	PLATE, MIG:

O74-1-C115

(00607)
	
	
	
	
	



	5905-471-6119
	RES., VARIABLE:

074-1-D901

CKD376

(02111)
	
	
	
	
	



	
	SWITCH, LIMIT:

074-1-D904

104743

(08127)
	
	
	
	
	



	5340-020-3126
	CLAMP, COMPONENT:

30900-1

(00607)
	
	
	
	
	



	4920-715-7033
	CLAMP, GEAR:

4B-18

(00607)
	
	
	
	
	



	
	COLLAR:

4R-18

(00607)
	
	
	
	
	



	3020-190-8890
	GEAR ASSY:

174-3-86

(00607)
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	REPAIR PARTS FOR DIRECT ae

SECTION 11
	
	
	GENERAL: SUPPORT, AND DEPOT MAINTENANCE
	
	
	
	(continuep)



	
	DESCRIPTION
	
	(6)

30-DAY DS MAINT
	
	
	
	| yp | DEPOT.
	



	
	
	USABLE ON
	
	
	aCe

30-DAY GS MAINT
	|
	MAINT

EU TR IALW PER

100
	OR REFERENCE

ITEM NO.



	
	REFERENCE NUMBER & MFR. CODE
	CODE
	
	
	
	
	
	DESIGNATION




	3020-242-2934
	GEAR ASSY:

074-1-B130

(00607)
	
	
	
	
	
	
	



	5910-893-6745
	CAP., FXD, CER:

SAME AS (AOS)
	
	
	
	
	
	
	



	5305-531-9521
	SCREW, MACHINE:

MS35233-3

(96906)
	
	
	
	
	
	
	



	5310-928-2960
	WASHER, LOCK:

SAME AS

(A053)
	
	
	
	
	
	
	



	
	PLATE, IDENT:

074-1-C001

(00607)
	
	
	
	
	
	
	



	5305-550-5001
	SCREW, MACHINE:

MS35233-12

(96906)
	
	
	
	
	
	
	



	5320-660-1094
	RIVET, SOLID:

MS20426a2-4

(96906)
	
	
	
	
	
	
	



	5330-448-4696
	GASKET, END:

O74-1-C105

(00607)
	
	
	
	
	
	
	



	5330-448-4698
	GASKET, TOP:

074-1-C128

(00607)
	
	
	
	
	
	
	



	5330-421-7936
	GASKET, END:

O74-1-C129

(00607)
	
	
	
	
	
	
	



	
	BRACKET, SUPPORT:

O74-1-a142

(00607)
	
	
	
	
	
	
	



	
	COVER, END: 074-1-D108 (00607) -
	
	
	
	
	
	
	



	
	COVER, END:

074-1-C109

(00607)
	
	
	
	
	
	
	



	
	COVER, TOP:

O74-1-D114

(00607)
	
	
	
	
	
	
	



	5305-054-5638
	SCREW, MACHINE:

MS35233-4

(96906)
	
	
	
	
	
	
	



	5 305-531-9520
	SCREW, MACHINE:

MS35233-2

(96906)
	
	
	
	
	
	
	



	5305-638-0653
	SCREW, MACHINE:

MS35233-14

(96906)
	
	
	
	
	
	
	



	
	ELEC CKT ASSY:

074-10-C000

(00607)
	
	
	
	
	
	
	



	
	CARD ASSEMBLY :

074-10-Do22

(00607)
	
	
	
	
	
	
	



	
	CIRCUIT CARD:

;

074-10-D103

(00607)
	
	
	
	
	
	
	



	5940-409-9194
	TERMINAL, STUD:

2751-2

(71279)
	
	
	
	
	
	
	



	5940-926-0015
	TERMINAL, STUD:

2754-2

(71279)
	
	
	
	
	
	
	



	5940-500-4644,
	TERMINAL, STUD:

SAME AS (A0)8)
	
	
	
	
	
	
	



	5910-893-6745
	CAP., FXD, CER:

SAME AS VNAW (A045)

cKO5cw102em

(81349)
	
	
	
	
	
	
	



	5910-936-1522
	CAP., FXD, ELECT:

CS13BE106K

(81349)
	
	
	
	
	
	
	



	5910-087-4211
	CAP., FXD, ELECT:

CL65CG101MP3

(81349)
	
	
	
	
	
	
	



	5910-847-7288
	CAP., FXD, CER:

CKO6cw103M

(81349)
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	SECTION
	REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT MAINTENANCE

11
	
	
	(6)
	
	(7)
	(continueD)



	(2) FEDERAL

"STOCK NUMBER
	
	) DESCRIPTION
	
	TY
	30-DAY DS MAINT

ALLOWANCE
	
	30-DAY GS MAINT

ALLOWANCE

ANC
	



	
	
	REFERENCE NUMBER' & MFR. CODE
	USABLE ON

CODE
	
	
	of ft iog 1520 |2So}oi 
	
	ITEM NO.

OR REFERENCE

DESIGNATION




	5905-835-1022
	
	RES., VARIABLE:

RATOLASM252A

(81349)
	
	
	
	
	
	



	5970-254-3508
	
	WASHER, INSUL:

074-10-A104 (00607)
	
	
	
	
	
	



	5961-752-6081
	
	TRANSISTOR:

JAN2N657 (81349)
	
	
	
	
	
	



	5961-929-3715
	
	PAD, TRANSISTOR:

10007 (07047)
	
	
	
	
	
	



	6760-938-0306
	
	CIRCUIT CARD ASSEMBLY:

074-10-co021

(00607)
	
	
	
	
	
	



	
	
	CIRCUIT CARD:

O74-10-C102

(00607)
	
	
	
	
	
	



	5940-926-0015
	
	TERMINAL, STUD:

SAME AS (A103)

2754-2

(71279)
	
	
	
	
	
	



	5310-686-1593
	
	FASTENER :

KFS2-256

(46384)
	
	
	
	
	
	



	5910-787-2109
	
	CAP.,

FXD, ELECT:

CS13BF105K

(81349)
	
	
	
	
	
	



	5910-847-7288
	
	CAP., FXD, CER:

SAME AS. (A108)
	
	
	
	
	
	



	5961-087-6047
	
	SEMICON DEV, DIO:

SAME AS (AO)6)
	
	
	
	
	
	



	5905-682-44109
	
	RES., FXD, COMP:

RCO7TGF5613

(81349)
	
	
	
	
	
	



	5905-686-9996
	
	RES., FXD, COMP:

RCO7GF8217J

(81349)
	
	
	
	
	
	



	5905-683-7723
	
	RES., FXD, COMP:

RCO7GF1525

(81349)
	
	
	
	
	
	



	5905-111-1679
	
	RES., FXD, COMP:

SAME AS (A125)
	
	
	
	
	
	



	5905-120-0167
	
	RES., FXD, COMP:

RCZ2GF5115

(81349)
	
	
	
	
	
	



	5961-926-2569
	
	TRANSISTOR:

JAN2N491

(81549)
	
	
	
	
	
	



	5961-752-6081
	
	TRANSISTOR:

SAME AS

(A1)0)
	
	
	
	
	
	



	5961-929-3715
	
	PAD, TRANSISTOR:

SAME AS

(A121)
	
	
	
	
	
	



	
	
	PLATE, INSUL:

074-10-B106

(00607)
	
	
	
	
	
	



	
	
	SPACER: O74-10-A105

(00607)
	
	
	
	
	
	



	5305-543-2760
	
	SCREW, MACHINE:

MS35233-5

(96906)
	
	
	
	
	
	



	5310-965-1792
	
	WASHER, FLAT:

SAME Ag

(A052)
	
	
	
	
	
	



	5310-928-2960
	
	WASHER, LOCK:

SAME AS

(A053)
	
	
	
	
	
	



	5910-883-5712
	
	CAP., FXD, CER:

CKOOCW103K

(81349)
	
	
	
	
	
	



	5905-810-7786
	
	RES., FXD, FILM:

RN60C1581F

(81349)
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	SECTION
	
	
	
	
	
	
	



	
	
	3

DESCRIPTION
	
	
	Sag i Aoeital!
	(7)

vey th - sia)
	
	



	
	
	
	USABLE ON
	
	
	
	
	1 TEM 12, OR



	
	
	REFERENCE NUMBER & MFR. CODE
	CODE
	if 20 2
	5 Foc
	
	sit ie
	REFERENCE DESIGNATION




	5310-080-4503
	
	NUT:

68NTM62

(72962)
	
	
	
	
	
	



	5961-068-1987
	
	TRANSISTOR PAD:

SAME AS (A025)
	
	
	
	
	
	



	5910-851-1275
	
	CAPACITOR:

CL21CNO10SP3

(81349)
	
	
	
	
	
	



	5910-087-0590
	
	CAPACITOR:

CL33CNR25MN3.

(81349)
	
	
	
	
	
	



	
	
	CAPACITOR:

2998-275

29F2131G2

(06001)
	
	
	
	
	
	



	5905-868-8642
	
	CAPACITOR:

6055-173

(11871)
	
	
	
	
	
	



	5910-785-8898
	
	CAPACITOR:

2998-1014-1

AG2-473D

(99515)
	
	
	
	
	
	



	
	
	2950-493-17

CAPACITOR:

150D104x5020A2

(80183)
	
	
	
	
	
	



	
	
	SEMICONDUCTOR:

(81349)

4AN645M
	
	
	
	
	
	



	5961 -855-8569
	
	SEMICONDUCTOR:

1N975B

(81349)
	
	
	
	
	
	



	5961-990-9871
	
	SEMICONDUCTOR: 6055-169-1

1N1740a

(99942)
	
	
	
	
	
	



	5961-892-0919
	
	SEMICONDUCTOR:

1NZ031B

(81349)
	
	
	
	
	
	



	5961-842-8797
	
	SEMICONDUCTOR:

4NZ034B

(81349)
	
	
	
	
	
	



	5961-729-5499
	
	SEMICONDUCTOR:

_ SAME AS (A016)
	
	
	
	
	
	



	5961-784-7747
	
	SEMICONDUCTOR:

6055-171-1

4E30M3

(05292)
	
	
	
	
	
	



	5945~880-6846
	
	2060-437-13

RELAY:

P26C1P6AS10

(99699)
	
	
	
	
	
	



	5961-954-2271
	
	SEMICONDUCTOR:

6055-170-1

2N1566A

(01295)
	
	
	
	
	
	



	5961-929-2969
	
	SEMICONDUCTOR:

6800-3123-2

2N3495

(04713)
	
	
	
	
	
	



	5905-195-6806
	
	RESISTOR:

RC20GF1023

(81349)
	
	
	
	
	
	



	5905-185-8510
	
	RESISTOR:

RC20GF103J

(81349)
	
	
	
	
	
	



	5905-279-2616
	
	RESISTOR:

RC20GF1533

(81349)
	
	
	
	
	
	



	5905-279-3500
	
	RESISTOR:

RC20GF18375

(81349)
	
	
	
	
	
	



	5905-171-2004
	
	RESISTOR:

RC20GF2237

(81349)
	
	
	
	
	
	



	5905-195-0667
	
	RESISTOR: RC20GF224T

(81349)
	
	
	
	
	
	



	5905-279-3499
	
	RESISTOR:

RC20GF2733

(81349)
	
	
	
	
	
	



	5905-192-4490
	
	RESISTOR:

RC20GF3303

(81349)
	
	
	
	
	
	



	
	
	RESISTOR:

SAME AS (A023)
	
	
	
	
	
	



	5905-171-1998
	
	RESISTOR:

RC20GF3333

(81349)
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	(6)
	
	
	(7)
	
	
	
	LUST 1ONS



	
	DESCRIPTION
	
	
	
	30-DAY DS MAINT | 30-DAY GS MAINT

ALLOWANCE
	C
	
	ALLOWA

LLOWANCE
	
	
	)
	(b)

OR



	
	REFERENCE NUMBER & MFR. CODE
	USABLE ON

CODE
	
	
	WOK oheeg AGM ROR 21-50{51-100)

b
	
	
	(a) | (b)
	
	100
	;
	ITEM NO.

REFERENCE

DESIGNATION




	5905-171-2001
	RESISTOR:

RC20GF362J

(81349)
	
	
	
	
	
	*
	*
	4
	
	
	



	5905-141-0599
	RESISTOR:

RC20GF3935

(81349)
	
	
	
	
	
	
	
	
	
	
	



	5905-279-350
	RESISTOR:

RC20GF4725

(81349)
	
	
	
	
	
	
	
	
	
	
	



	5905-279-3503
	RESISTOR:

RC20GF682T

(81349)
	
	¢
	
	'
	
	
	
	
	
	
	



	5905-299-201F
	RESISTOR:

RCZ2GF47335

(81349)
	5
	
	
	
	
	
	
	
	
	
	



	
	RESISTOR:

RN6OC33Z00F

(81349)
	
	{
	
	
	
	
	
	
	
	
	



	
	RESISTOR:

RN6OC6491F

(81349)
	
	
	
	
	
	
	
	
	
	
	



	5905-807-3338
	RESISTOR:

RN70C2003F

(81349)
	
	
	
	
	
	
	
	
	
	
	



	
	RESISTOR:

RW67G512

(81349)
	
	
	
	
	
	
	
	
	
	
	



	5905-844-6057
	RESISTOR:

RLS5-8K3PCT

(91637)
	
	
	
	
	
	
	
	
	
	
	



	5905-782-0260)
	RESISTOR:

4A1B5KOHMPORM5PCT
	
	
	
	
	
	
	
	
	
	
	



	5905-868-2440
	RESISTOR:

21TD1

(90634)

:
	
	3
	
	
	
	
	
	
	
	
	



	5905-7 5905-784-2194 9
	RESISTOR: Seey Oe phany
	
	4
	
	
	
	
	
	
	
	
	



	5935-850-7817,
	TEST JACK:

119437H

(78947)
	
	;
	
	
	
	
	
	
	
	
	



	
	INSULATOR:

6055-199

(11871)
	
	
	
	
	
	
	
	
	
	
	



	5961-855-1551
	TRANSISTOR:

2N1132

(81349)
	
	
	
	
	
	
	
	
	
	
	



	6760-484-8432
	BOARD ASSY:

6055-117-2

(11871)
	
	
	*
	¥
	
	
	
	
	
	
	



	6760-070-4840
	RECTIFIER ASSY:

6055-110

(11871)
	
	
	
	
	
	
	
	
	
	
	



	
	COVER ASSY:

6055-162

(11871)
	
	
	
	
	
	
	
	
	
	
	



	
	COVER:

6055-132

(11871)
	
	
	
	
	
	
	
	
	
	
	



	
	COVER :

6055-132-1

(11871)
	
	
	
	
	
	
	
	
	
	
	



	
	BRACKET:

6055-132-2

(11871)
	
	
	
	
	
	
	
	
	
	
	



	
	CONTACT STRIP:

6055-195

(11871)
	
	
	
	
	
	
	
	
	
	
	



	5320-182-6209
	RIVET:

5413-246-3

(11871)
	
	
	
	
	
	
	
	
	
	
	



	
	BASE ASSY:

(11871) ©

6055-131
	
	
	
	
	
	
	
	
	
	
	



	
	BASE:

6055-142

(11871)
	
	
	
	
	
	
	
	
	
	
	





SECTION 1: REPAIR PARTS FOR DIRECT spRORT, NAL Pete AND DEPOT MAINTENANCE (contiNuED)


















	
	DESCRIPTION
	
	OMI
	r
	|
	seow DS gar
	7h

MAINT
	|
	(7)

30-DAY GS
	MAINT
	



	
	REFERENCE NUMBER & MFR. CODE
	USABLE ON

CODE
	
	ae y thy
	
	FONAON
	
	
	ALLOW,
	AGE ROMANCE
	b

ITEM NO.

OR REFERENCE

DESIGNATION




	5310-826~3540)
	2704~310-5

NUT, CLINCH:

22NCFMA1~26

(72962)
	
	
	
	
	
	
	
	
	
	



	
	BRACKET, SMALL:

5525-131

(11871)
	
	
	
	
	
	
	
	
	
	



	5 320-558-9040
	RIVET: MS20470A2-3

(96906)
	
	
	
	
	
	
	
	
	
	



	
	BRACKET:

6055-127

(11871)
	
	
	
	
	
	
	
	
	
	



	5905-984-2765
	TRANSFORMER :

5606-194

(11871)
	
	
	
	
	
	
	
	
	
	



	6720-331-3800
	NETWORK:

5602-347-1

(11871)
	
	
	
	
	
	
	
	
	
	



	5950-071-2169
	COIL:

5525-154

(11871)
	
	
	
	
	
	
	
	
	
	



	5310-614-4500
	2700-305-7:

NUT:

68.1660-40

(72962)
	
	
	
	
	
	
	
	
	
	



	5305-543-2768
	SCREW:

MS35233-19

(96906)
	
	
	
	
	
	
	
	
	
	



	5 305-550-5002
	SCREW:

MS35233-13

(96906)
	
	
	
	
	
	
	
	
	
	



	5305-531-9520
	SCREW:

MS35233-2

(96906)
	
	
	
	
	
	
	
	
	
	



	
	RESISTOR: RC12GF1015

(81349)
	
	
	
	
	
	
	
	
	
	



	5961-892-0804
	TRANSISTOR:

2N685

(81349)
	
	
	
	
	
	
	
	
	
	



	5961-855-7224
	DIODE:

11616

(81349)
	
	
	
	
	
	
	
	
	
	



	5940-553-2471
	2704-206~1

STANDOFF:

RSTSM1TUR

(05009)
	
	
	
	
	
	
	
	
	
	



	5910-880-8710
	CAPACITOR:

6055-177-1

"DAT22

(71590)
	
	
	
	
	
	
	
	
	
	



	
	TERMINAL:

688

(03253)
	
	
	
	
	
	
	
	
	
	



	5310-833-6473
	WASHER :

CAV10-14P

(11871)
	
	
	
	
	
	
	
	
	
	



	5310-753-3991
	WASHER :

CAV10-87P

(11871)
	
	
	
	
	
	
	
	
	
	



	5310-579-2180
	WASHER :

CAV10-88P

(11871)
	
	
	
	
	
	
	
	
	
	



	
	INSULATOR :

6055-121

(11871)
	
	
	
	
	
	
	
	
	
	



	6760-070-4841
	TRANSISTOR ASSY:

6055-120

(11871)
	
	
	
	
	
	
	
	
	
	



	
	COVER:

5525-121

(11871)
	
	
	
	
	
	
	
	
	
	



	
	BASE:

5525-122

(11871)
	
	
	
	
	
	
	
	
	
	



	5961-903-4349
	TRANSISTOR DUAL:

SAME AS (A012)
	
	
	
	
	
	
	
	
	
	



	
	THERMISTOR ASSY:

SAME AS (AQLy)
	
	
	
	
	
	
	
	
	
	



	5910-951-9852
	CAPACITOR:

DE2-473

(99515)
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	(2) FEDERAL
	
	
	(6)
	
	(7)
	(8)
	
	



	STOCK NUMBER
	DESCRIPTION
	
	TY
	30-DAY DS MAINT L CE

ALLOWAN
	
	30-DAY GS MAINT

LLOWANCE

Al
	ALW PER] MAINT
	| YR | DEPOT
	(10) ILLUSTRAT | ONS

b



	
	REFERENCE NUMBER & MFR. CODE
	USABLE ON

CODE
	
	
	
	
	E CN GCY

UIP
	ALW PER (a)

100
	ITEM NO. REFERENCE




	
	
	
	
	
	
	
	
	
	DESIGNATION



	5310-822-3840
	2700-305-3

NUT:

68-1660-26

(72962)
	
	
	
	
	
	
	
	



	5305-055-0995
	SCREW:

CAV70-2-4P

(11871)
	
	
	
	
	
	
	
	



	5305-655-5991
	SCREW:

CAV70-6-5P

(11871)
	
	
	
	
	
	
	
	



	
	CIRCUIT BOARD:

6055-192-1

(11871)
	
	
	
	
	
	
	
	



	5961-068-1987
	TRANSISTOR PAD:

SAME AS (A025)
	
	
	
	
	
	
	
	



	5905-723-9630
	RESISTOR:

RC12GF2237

(81349)
	
	
	
	
	
	
	
	



	
	RESISTOR:

RC12GF2253

(81349)
	
	
	
	
	
	
	
	



	
	RESISTOR:

RC12GF2727

(81349)
	
	
	
	
	
	
	
	



	5905-931-9897
	RESISTOR:

RC12GF4735

(81349)
	
	
	
	
	
	
	
	



	5905-755-8132
	RESISTOR:

RN60C1003F

(81349)
	
	
	
	
	
	
	
	



	5905-833-5819
	RESISTOR:

RN6OC2003F

(81349)
	
	
	
	
	
	
	
	



	
	RESISTOR: SAME AS (A017)
	
	
	
	
	
	
	
	



	
	RESISTOR:

SAME AS (A020)
	
	
	
	
	
	
	
	



	
	RESISTOR:

RN60E2003D

(81349)
	
	
	
	
	
	
	
	



	5905-226-7897
	TRANSFORMER:

2998-1013-1

TTX107SE

(04879)
	
	
	
	
	
	
	
	



	5961-729-5499
	DIODE:

SAME AS (A016)
	
	
	
	
	
	
	
	



	
	DIODE:

SAME AS (A036)
	
	
	
	
	
	
	
	



	5961-752-6121
	DIODE: SAME AS (A015)
	
	
	
	
	
	
	
	



	5961-926-7310
	TRANSISTOR:

(81349)

2anug2
	
	
	
	
	
	
	
	



	
	TRANSISTOR: 2n1469M (81349)
	
	
	
	
	
	
	
	



	5910-851-1275
	CAPACITOR:

SAME AS (A030)
	
	
	
	
	
	
	
	



	5910-893-6745
	CAPACITOR: CKO5cw102K

(81349)
	
	
	
	
	
	
	
	



	5905-784-21 94,
	RESISTOR:

SAME AS (A010)
	
	
	
	
	
	
	
	



	5935-850-7817
	TEST JACK:

SAME AS (A069)
	
	
	
	
	
	
	
	



	5905-899-7945
	RESISTOR:

RC12GF5633

(81349)
	
	
	
	
	
	
	
	



	5310-802-7924
	WASHER :

CAV10-36P

(11871)
	
	
	
	
	
	
	
	



	5310-929-6395
	WASHER :

MS35338-136

(96906)
	
	
	
	
	
	
	
	



	5910-785-9012
	CAPACITOR:

6055-174-1

E2510

(83125)
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	DESCRIPTION
	
	it!
	TY

Q
	30-DAY bs ANT
	30-DAY GS
	icon
	
	| yp | DEPOT
	
	ILLUSTRATIONS



	
	
	
	USABLE ON |
	
	
	
	
	
	ST
	ALW PER MAINT | (a)
	ea NO
	b)



	
	
	REFERENCE

NUMBER & MFR. CODE
	CODE
	
	
	
	
	
	
	
	:
	TO EPERENCE

DESIGNATION




	5935-913-5164
	A138
	CONNECTOR:

6055-201-1

(11871)
	
	
	
	
	
	
	
	
	
	



	5935-913-1103
	
	CONNECTOR:

6055-201-2

(11871)
	
	
	
	
	
	
	
	
	
	



	5915-922-7310
	
	FILTER:

6162-166

(11871)
	
	
	
	
	
	
	
	
	
	



	
	
	CAPACITOR:

5602-280-17

EP15012

(99515)
	
	
	
	
	
	
	
	
	
	



	
	
	COIL:

6054-198-1

(11871)
	
	
	
	
	
	
	
	
	
	



	
	
	TERMINAL :

CCASQSTLEX9ODEG

(85916)
	
	
	
	
	
	
	
	
	
	



	
	
	CAPACITOR:

815Z5R103K

(85916)
	
	
	
	
	
	
	
	
	
	



	
	
	COVER:

6162-166-1

(11871)
	
	
	
	
	
	
	
	
	
	



	
	
	CAN:

6162-166-2

(11871)
	
	
	
	
	
	
	
	
	
	



	
	
	6254-318-6

METER:

E19271

(82227)
	
	
	
	
	
	
	
	
	
	



	
	
	6800-3087-3

RELAY:

(35344)

DK2NO006
	
	
	
	
	
	
	
	
	
	



	5915-932-6371
	
	FILTER:

7320-990

(11871)
	
	
	
	
	
	
	
	
	
	



	5945-900-4865
	
	7438-732-1

RELAY:

BR14X150B7-26V | (09026)
	
	
	
	
	
	
	
	
	
	



	
	
	CHASSIS ASSY

7845-310

(11871)
	
	
	
	
	
	
	
	
	
	



	
	
	"CHASSIS

7845-310-1

(11871)
	
	
	
	
	
	
	
	
	
	



	325-685-0615
	
	2700-304-16

EYELET:

SE45

(07707)
	
	
	
	
	
	
	
	
	
	



	5320-165-8768
	
	RIVET:

MS20426B3-5

(96906)
	
	
	
	
	
	
	
	
	
	



	5340-819-8882
	
	CLIP:

6018-5¢

(91506)
	
	
	
	
	
	
	
	
	
	



	5940-106-5932
	
	TERMINAL :

STSM1TUR

(05009)
	
	
	
	
	
	
	
	
	
	



	
	
	TERMINAL: 2704-~208-2

RSTSM38TUR

(05009)
	
	
	
	
	
	
	
	
	
	



	
	
	SPRING:

S4-200

(72794)
	
	
	
	
	
	
	
	
	
	



	
	
	NUT, CLINCH:

TONCFMA2-62

(72962)
	
	
	
	
	
	
	
	
	
	



	
	
	PLATE:

7845-311

(11871)
	
	
	
	
	
	
	
	
	
	



	
	
	BRACKET:

7845-313

(11871)
	
	
	
	
	
	
	
	
	
	



	
	
	BRACKET:

7845-313-1

(11871)
	
	
	
	
	
	
	
	
	
	



	5310-027-7247
	
	NUT, CLINCH

SAME AS (A159)
	
	
	
	
	
	
	
	
	
	



	5940-106-5932
	
	TERMINAL:

SAME AS (A157)
	
	
	
	
	
	
	
	
	
	



	
	
	BOARD

ASSY:

7845-316

(11871)
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	Ad
	



	
	
	
	DESCRIPTION

)
	
	
	e)

30-DAY DS MAINT | 30-DAY GS MAINT

ALLOWANCE
	
	
	7)

ALLOWANCE
	
	ba
	(a)
	i iiieran? LONS

b)



	
	
	
	REFERENCE NUMBER & MFR. CODE
	USABLE ON

CODE
	(a
	
	b) 1 tc) |

atthe 61-100] 1-20
	(a)
	1.(0)
	| Ce)

}21-50|51-100
	
	WO, |
	| REPERENCE

DESIGNATION




	XH
	
	A165
	CIRCUIT BOARD:

7845-315

(11871)
	1
	
	
	
	
	
	
	
	
	



	xoH
	
	A166
	CIRCUIT BOARD:

7845-315-1

(11871)
	4
	
	
	
	
	
	
	
	
	



	MD
	
	A167
	STIFFENER:

7845-317

(11871)
	2
	
	
	
	
	
	
	
	
	



	X1H
	
	A168
	RIVET:

MS20470A2-4

(96906)
	4
	
	
	
	
	
	
	
	
	



	PH
	| 5945-904-8319 | A169
	
	RELAY:

M5757-9-003

(81349)
	2
	
	
	
	
	
	
	
	
	



	PH
	
	A170
	5605-182-9

RELAY:

3SAH1326282

(01527)
	9
	
	
	
	
	
	
	
	
	



	PH
	5905-468-2727 | A171
	
	RESISTOR:

RN5561652D

(81349)
	1
	
	
	
	
	
	
	
	
	



	PH
	
	A172
	RESISTOR:

RN5503322D

~=(81349)
	1
	
	
	
	
	
	
	
	
	



	PH
	5905-471-2103 | A173.
	
	RESISTOR:

RN55C3922D = (81549)
	1
	
	
	
	
	
	
	
	
	



	PH
	
	A174
	RESISTOR:

RN55C6042D

(81349)
	1
	
	
	
	
	
	
	
	
	



	PH
	
	A175
	RESISTOR:

RN5506652D

(813549)
	1
	
	
	
	
	
	
	
	
	



	PH
	
	A176
	RESISTOR:

RN55C7772D += (81349)
	1
	
	
	
	
	
	
	
	
	



	PH
	5905-905-2782 | A177
	
	RESISTOR:

RN60C1153D

(81349)
	1

;
	
	
	
	
	
	
	
	
	



	PH
	
	A178
	RESISTOR:

RN60C1203D

(81349)
	1
	
	
	
	
	
	
	
	
	



	PH
	
	A179
	RESISTOR:

RN60C1323D

(81349)
	1
	
	
	
	
	
	
	
	
	



	PH
	5905-914-6474 | A180
	
	RESISTOR:

:

RN6OC1423D

(81349)
	1
	
	
	
	
	
	
	
	
	



	PH
	5905-935-8526 | A181
	
	RESISTOR:

RN60C1673D

(81349)
	2
	
	
	
	
	
	
	
	
	



	PH
	
	A182
	RESISTOR:

RN6OC2583D

(81349)
	1
	
	
	
	
	
	
	
	
	



	PH
	5905-948-2141 | A183
	
	RESISTOR:

RN6OC2843D

(81349),
	4
	
	
	
	
	
	
	
	
	



	PH
	5905-998-9179 | A184
	
	RESISTOR:

RN60C3363D

(81549)
	1
	
	
	
	
	
	
	
	
	



	PH
	5905-923-3608 | A185
	
	RESISTOR:

RN6OC4944D

(81349)
	1
	
	
	
	
	
	
	
	
	



	PH
	
	A186
	RESISTOR:

RN6565173D

(81349)
	1
	
	
	
	
	
	
	
	
	



	PH
	
	A187
	RESISTOR:

RN65C5692D

(81349)
	1
	
	
	
	
	
	
	
	
	



	PH
	5905-468-2728 | A188
	
	RESISTOR:

RN65C7062D

(81349)
	1
	
	
	
	
	
	
	
	
	



	PH
	
	A189
	RESISTOR:

RN65C7153D

(81549)
	1
	
	
	
	
	
	
	
	
	



	PH
	5961-087-6047 | A190
	
	.SEMICONDUCTOR:

4N645

(81349)
	24
	
	
	
	
	
	
	
	
	



	PH
	5970-929-5845]
	A191
	SPACER:

RCRP800090-1A

(19080)
	2
	
	
	
	
	
	
	
	
	



	PH
	
	A192
	SPACER:

10273DAP

(07047)
	9
	
	
	
	
	
	
	
	
	





















	
	
	DESCRIPTION
	
	
	
	(6)
	
	
	
	mas i

ee



	
	
	
	
	
	
	
	F | QTY | 30-Day Ds ia 30-DAY GS MAINT
	
	
	Laos



	
	
	REFERENCE NUMBER & MFR. CODE
	USABLE ON

CODE
	
	30
	FONROARG
	100
	(c)

ae 100
	100 | NO.
	OR

1TEM NO.

REFERENCE

DESIGNATION




	
	A193
	PLATE:

7845-319

(11871)
	
	
	
	
	
	
	
	



	
	A194
	TRAY ASSY:

7845-320

(11871)
	:
	
	
	
	
	
	
	



	
	A195
	CLAMP ASSY:

7845-314

(11871)
	
	
	
	
	
	
	
	



	
	A196
	TRAY:

7855-314-1

(11871)
	
	
	
	
	
	
	
	



	
	
	CLAMP ASSY:

NAS573-4

(80205)
	
	
	
	
	
	
	
	



	
	
	RIVET:

MS20426A6-6

(96906)
	\
	
	
	
	
	
	
	



	
	
	SHOCK MOUNT:

2704-301-11

BUFR

(81860)
	
	
	
	
	
	
	
	



	
	A200
	BLOCK:

7845-324

(11871)
	
	
	
	
	
	
	
	



	
	A201
	SCREW:

CAV73-4-5G

(11871)
	=
	
	
	
	
	
	
	



	
	A202
	PIN:

7845-323

(11871)
	
	
	
	
	
	
	
	



	5305-857-6832
	{4203
	SCREW:

MS24693S49

(96906)
	
	
	
	
	
	
	
	



	
	A204
	STRAP GROUNDING:

5525-144

(11871)
	
	
	
	
	
	
	
	



	
	A205
	GUIDE ASSY:

7845-321

(11871)
	
	
	
	
	
	
	
	



	
	A206
	BRACKET:

7845-321-1

(11871)
	
	
	
	
	
	
	
	



	5320-286-4209
	|A207
	RIVET:

MS20426A3-2

(96906)
	
	3
	
	
	
	
	
	



	5320-165-8768
	{A208
	RIVET:

SAME AS (A15))
	
	
	
	
	
	
	
	



	
	|A209
	SPRING:

SAME AS (A158)
	
	
	
	
	
	
	
	



	
	
	RETAINER:

15B8-3

(18915)
	
	
	
	
	
	
	
	



	
	
	COVER:

7845-322

(11871)
	
	
	
	
	
	
	
	



	
	
	COVER:

7845-322-1

(11871)
	
	
	
	
	
	
	
	



	325-291-0364
	
	STUD:

AJ4-30

(72794)
	3
	
	
	
	
	
	
	



	
	
	GROMMET :

GA4-250

(72794)
	7
	
	
	
	
	
	
	



	
	
	PLATE:

7845-318

(11871)
	
	
	
	
	
	
	
	



	
	
	WASHER:

CAV10-28P

(11871)
	
	
	
	
	
	
	
	



	5310-753-4175
	
	WASHER:

CAV10-32P

(11871)
	;
	5
	
	
	
	
	
	



	005-993-9189

cs
	
	SCREW:

CAV73-4-4G = (11871)
	
	
	
	
	
	
	
	



	005-576-7272

eeu
	
	SCREW

CAV70- "6-9 (11871)
	
	
	
	
	
	
	
	



	005-802-7927

eng
	
	SCREW

cav70.6-6P

(11871)
	
	
	
	
	
	
	
	



	
	525-355-8963

5325-281-4965
	5340-766-0326 | A197

5320-256-1946 | A198

5340-721-7418 | A199
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	CODE
	
	8)

DESCRIPTION
	
	TY
	
	(6)

30-DAY DS MAINT

ALLOWANCE
	
	
	(@)

a LOnAWeE NT
	
	(8)

aun per] MAINT.
	Se

| YR | DEPOT
	[-(a)
	ILLUSTRATIONS

b)



	
	
	REFERENCE NUMBER & MFR. CODE
	USABLE ON

CODE
	
	(a)
	1-20 | 21-50 [51-100}
	(b) | (c) | (a) | (b) | (c)
	1-20
	
	|21-50/51-100
	
	EQUIPJALW PERI FIG

Jentecy}_!00. | no.

EQUIP
	
	ITEM.NO.

OR

REFERENCE

DESIGNATION




	
	5305-940-9491
	SCREW:

CAV73C6-8G
	
	
	
	
	
	
	
	
	
	
	
	



	PH
	
	(11871)

SCREW:
	
	
	
	
	
	
	
	
	
	
	
	



	PH
	5305-639-8291
	CAV70-4-5P

(11871)

SCREW:

CAV70-4-9P

(11871)
	
	
	
	
	
	
	
	
	
	
	
	



	pH
	| 5305-655-5991
	SCREW: SAME AS (A112)
	
	
	
	
	
	
	
	
	
	
	
	



	PH
	5305-922-8778
	SCREW:

MS35275-203

(96906)
	
	
	
	
	
	
	
	
	
	
	
	



	PH
	5305-802-1537
	SCREW:

CAV70-4-6P

(11871)
	
	
	
	
	
	
	
	
	
	
	
	



	PH
	5305-802-1538
	SCREW:

:

CAV70-4-7P

(11871)
	
	
	
	
	
	
	
	
	
	
	
	



	PH
	5305-054-5651
	SCREW:

CAV70-4-8P

(11871)
	
	
	
	
	
	
	
	
	
	
	
	



	PH
	
	WASHER:

(8804)

AN935-10
	
	
	
	
	
	
	
	
	
	
	
	



	PH
	5975-821-5461
	HOOK:

NaS622CT2

(80205)
	
	
	
	
	
	
	
	
	
	
	
	



	PH
	5305-076-0213
	SCREW:

NAS1351C3-10

(80205)
	
	
	
	
	
	
	
	
	
	
	
	



	PH
	5940-615-8958
	TERMINAL:

2104-06-02

(78189)
	
	
	
	
	
	
	
	
	
	
	
	



	PH
	5935-820-1547
	CONNECTOR:

MS3112E22-558

(96906)
	
	
	
	
	
	
	
	
	
	
	
	



	PH
	5935-892-9600
	CONNECTOR CAP:

MS3181-22C

(96906)
	
	
	
	
	
	
	
	
	
	
	
	



	PH
	5940-682-2477
	TERMINAL:

2104-04-01

(78189)
	
	
	
	
	
	
	
	
	
	
	
	



	PH
	
	TERMINAL BOARD:

5124

(23466)
	
	
	
	
	
	
	
	
	
	
	
	



	PH
	
	TERMINAL BOARD:

(23466)

5122
	
	
	
	
	
	
	
	
	
	
	
	



	PO
	5920-280-4960
	FUSE:

FO2A250V2A

(81349)
	
	
	
	
	
	
	
	
	
	
	
	



	PO
	5920-284-6787
	FUSE:

FO2A250V5A

(81349)
	
	
	
	
	
	
	
	
	
	
	
	



	PO
	5920-839-4130
	FUSE:

FOSB32V15A

(81349)
	
	
	
	
	
	
	
	
	
	
	
	



	PF
	5920-556-01 4
	FUSEHOLDER:

FHN20G

(81349)
	
	
	
	
	
	
	
	
	
	
	
	



	PF
	5945-92h-95h0
	RELAY:

RYAXX4B3L11

(81349)
	
	
	
	
	
	
	
	
	
	
	
	



	PH
	5961-087-6047
	SEMICONDUCTOR:

SAME AS (A036)
	
	
	
	
	
	
	
	
	
	
	
	



	PH
	
	TERMINAL :

2102-06-02

(78189)
	
	
	
	
	
	
	
	
	
	
	
	



	PH
	5310-080-4503
	NUT:

SAM# AS (A028)
	
	
	
	
	
	
	
	
	
	
	
	



	PH
	5310-822-3840
	NUT: SAME AS (A109)
	
	
	
	
	
	
	
	
	
	
	
	



	PH
	5310-614-3500
	NUT:

: SAME AS (AO89)
	
	
	
	
	
	
	
	
	
	
	
	



	PH
	
	CONNECTOR: 7845-326-144

(71468 )

KPTO2E24.A57SW
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	REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT MAINTENANCE

SECTION

12-
	
	
	
	
	
	
	
	
	¢continueD)



	
	) DESCRIPTION
	30-DAY DS MAINT |
	
	
	(7)

30-DAY GS MAINT
	
	1 yn
	|

DEFOT
	e
	



	
	
	
	
	
	ALLOWANCE
	AN
	
	ALW PER EQUIP call
	Fig
	



	
	"5

CODE

REFERENCE NUMBER & MFR. CODE
	A RONREPREAAD

2
	00}
	1-20
	
	|21-50)51-100
	
	
	
	




	6720-087-3151
	GAMERA, STILL PICTURE KA-76A

(REFER TO TM 11-6720-236-35)
	
	
	
	
	
	
	
	
	



	6760-798-0794
	LENS CONES, CAMERA, AERIAL RECONNAISSANCE

1-370, Ia-371A, AND L&-372A

(REFER TO TM 11-6720-236-35)
	
	
	
	
	
	
	
	
	



	
	FLASHER SYSTEM, PHOTOGRAPHIC 1S-59A

(REFER TO TM 11-6760-228-35)
	
	
	
	
	
	
	
	
	



	6720-7 30-6780
	OBLIQUE SIGHT 14-1624

(REFER TO TM 11-6720-212-25P)
	
	
	
	
	
	
	
	
	



	6720-730-6776
	OBLIQUE SIGHT 14-1634

(REFER TO TM 11-6720~212=25P)
	
	
	
	
	
	
	
	
	









INDEX








	ee

Eee

INDEX
	



	Se
	



	
	Paragraph




	Adjustments:

:

(Unit 9) ~

Camera
	5-559



	(fig. 5-25)

Door actuator (Unit 4) adjustments
	555d



	~

(Unit 5) (fig. 5-26)

Light sensor
	5—55e



	Manual V/H control panel (Unit 7) adjustments (fig. 5-3)
	5-55a



	Photo system assembly (Unit 1) adjustments ~
	5—55b



	Film drive amplifier module 1A2 variable resistor 1A2R9



5-14)

adjustment

(fig.
	5-556 (4)



	Film drive amplifier module 1A2 variable resistor 1A2R13
	



	

5-14)

adjustment

(fig.
	5-556 (8)



	Intervalometer module 1A1 adjustment of variable resistor 1A1A1R7
	



	

(fig. 5-14)
	5-556 (2)



	Intervalometer module 1A1, adjustment of variable resistor

222-222 -~
	5-550 (1)



	TAIAIRO

(fig. 5-14)

Pod assembly '(Unit 10) ==
	5-55f



	Rotary mount actuator (Unit 2) adjustments (fig. 5-20)
	5-55¢



	Alignment:
	



	ean na

ae

io) saeeee este

Pitont line tracker

( UNit
	ne

5-56



	Block diagram explanation:
	2-2



	Camera control system analysis:

Camera mount positioning circuit (fig. 2-8) ~
	2-2f



	(fig. 2-9)

Camera window door circuit
	2-29



	Exposure servo loop (fig. 2-5)
	2-2c



	Film drive servo loop (fig. 2-6)
	2-2d



	(fig. 2-10)

Monitoring circuits
	2-2h



	(fig. 2-7) ~

Night control circuits
	2-2¢



	Primary ac power (fig. 2-8) ~
	2-2a



	Primary de power (fig. 2-4)
	2-26



	Camera control system:



Autocycle mode

(fig. 2-18)
	2-5a



	

(fig. 2-8)

Camera mount positioning

circuit
	2-2f



	Camera window door circuit (fig. 2-9)
	2-29



	names and unit numbers —

Common
	1-3



	Exposure servo loop (fig. 2-5)=-
	2-2¢



	Film drive servo loop (fig. 2-6) ~
	2-2d

2-2h



	ae

ce

Monitoring circuits (fig. 2-10) Fee

~
	ee

2-2e



	Night control circuits

(fig. 2-7)



(fig. 2-16)

Night mode
	2-5d



	~

(fig. 2-3)

power

Primary ac
	2-20



	Primary de power (fig. 2-4) ~
	2-26



	

(fig.

2-15)

Pulse IMC

mode
	2-5¢



	~

(fig. 2-14)

Pulse mode
	2-5b



	St Se —eenneser

es

> ete aae see

Bk

Scopes
	1-1



	=-

(fig. 2-1)

Typical day mission
	2-la

2-16



	(fig. 2-2)

Typical night mission
	



	Camera (Unit 9):

ene

ne

te

(12322.

Adjustments:
	5-559



	

(GS)

and reassembly

Disassembly
	5-48



	~

functions

circuit

Electronic
	2-67



	~

functions

Mechanical
	2-3¢



	nese nase nanan sa aanns 2—-4c

ae aarti

—

ee

Optical! functions)
	



	

Troubleshooting

(GS)
	5-19



	Camera mount A (Unit 11):

Disassembly and reassembly (GS) (fig. 5-49)
	5-49













	eee

ea

T™ 11-—6720—250—3'5
	
	



	
	Paragraph
	Page




	ee

ee

eee

Mechanical: test. (GS) «22203, 26

et
	ee

6-17
	6-33



	eee See

re

2222S

ee

Procedure:
	6-17c
	6-34



	eS ie er

2252 oye eee we

Test' connections

'and conditions:
	oe

6-17b
	6-33



	ee

SLE

Test , equipment and materials,

ee

Wee

ee

(2-2

2
	6—-17a
	6-33



	ee

cc

tees ee

eee eee

Physical

tests and" Inspection

(Gis)

ee
	eae

6-16
	6-33



	Se

Troublesivoobinig

ash

CGS).
	rg

5-20
	5-82



	ee

Torque box assembly:
	
	



	2225255

Disassembly and reassembly

and (2))

(GS)

(fig. 5-50(1)
	=

5-50
	5-121



	Camera mount B (unit 12):

So

Disassembly and :.reassemblys(Gis)s

(Gigw6—01)
	
	5-182



	eae

:(GS yi

tea

ees eee ene eee

Mechanical

OS me Eee

test
	PS

5-51

6-17
	6-33



	te

al

IC

eka

ee ee eterna ne seems

eee eae ce ee

PYOCECULC.
	oe

6-17¢
	6-34



	dora tO

a

ek

2

Test (cORNGCHOMS

NS ieee eae

a
	6-17b
	6-33



	ee

Test: equipment aid ernave nia tae fete tes

ee

ee
	6-17a
	6-33



	(Go) 2.565,

Physical. testskandinspectiong

ee

need oe

ee
	ei

ccs

6-16
	6-33



	a

RN

(GS le eee

roubles OGbIAg

a
	5-20
	5-82



	Mount assembly:
	
	



	ew

Disassembly and reassembly (GS) (fig. 5-52(1), (2), and (8))
	5-52
	5-135



	ee

ee

Camera pulse panel (Unit 6):

Dasassembly_and sreassembiva( DS)? (igso—el) (2 22. o eee
	
	



	Disassembly sand reassembly.

2-22. newob awe
	3-16
	3-35



	\(GS)

see

2 2

Se

Pnectrical test (DO)
	5-46

4-13
	5-119

4-22



	Ape

ae oe

ee ee

PTOCCGUYG
	ae alae 4-138¢
	4-23



	eee

pe

'lest. connections and conditions (fig, 3—15)) Lee
	4-13b
	4-22



	ee

ee ee

2258 oe

Test, equipment: and\materials2
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Figure 2-4. Primary de power circuit, block diagram.
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Figure 2-20. Photo system assembly, block diagram.
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Figure 2-30. Intervalometer module 1A1, block diagram.
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component assembly ram.
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Figure 2-81. Printed circuit board and component assembly module 1A8, block diagram.
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Figure 2-32. Power and distribution circuit, block diagram.
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Figure 2-34. Error and slew comparator amplifier circuit, simplified schematic diagram.
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Figure 2-85. De motor control and positioning and mount ready circuits, simplified schematic diagram.
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Figure 2-37(1). Camera control system, wiring diagram (aircraft No. 68-16990-01 and subsequent) (sheet 1 of 2).
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Figure 2-37(2). Camera control system, wiring diagram (aircraft No. 68-16990-01 and subsequent) (sheet 2 of 2).
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Figure 2-88(2). Camera control system, wiring diagram (aircraft Nos. 67-18898N, 67-18899N, 67-18902N, and 67-18905N) (sheet 2 of 2).
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, wiring diagram. Figure 8-3. Manual V/H control panel,
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	1. [-_] InoicaTES EQUIPMENT MARKING.

	2. PREFIX ALi REFERENCE DESIGNATIONS WITH 3.

	3, ARBITRARY NUMBERS HAVE BEEN ASSIGNED TO SWITCHES.

	4. CONNECTORS VIEWED FROM PIN OR RECEPTACLE SIDE.
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Figure 8-7. Photo control panel, schematic diagram.




NOTES:


	1. [) InvicATES EQUIPMENT MARKING.

	2. PREFIX ALL REFERENCE DESIGNATIONS WITH 3.

	3, ARBITRARY NUMBERS HAVE BEEN ASSIGNED TO SWITCHES.

	4. CONNECTORS VIEWED FROM PIN OR RECEPTACLE SIDE.
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Figure 8-10. Photo system assembly, schematic diagram.
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NOTES:


	|. UNLESS OTHERWISE INDICATED CAPACITOR VALUES ARE IN MICROFARADS.

	2. UNLESS OTHERWISE INDICATED RESISTOR VALUES ARE IN OHMS.

	3. PREFIX ALL REFERENCE DESIGNATORS WITH IA2.

	4. NPN MATCHED PAIR TRANSISTORS PN6052- 136 (11871)

	5. PINS ARE AN INTEGRAL PART OF FILM DRIVE AMPLIFIER MODULE PRINTED CIRCUIT BOARD.



Figure 3-11. Film drive amplifier module 1A2, schematic diagram.
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Figure 3-13. PC board and component assembly module 1A8, schematic diagram.
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BAND A — THE FIRST SIGNIFICANT FIGURE OF THE RESISTANCE VALUE (BANDS A THRU D SHALL BE OF EQUAL WIDTH.)

BAND B — THE SECOND SIGNIFICANT FIGURE OF THE RESISTANCE VALUE.

BAND C — THE MULTIPLIER (THE MULTIPLIER IS THE FACTOR BY WHICH THE TWO SIGNIFICANT FIGURES ARE MULTIPLIED TO YIELD THE NOMINAL RESISTANCE VALUE.)
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COMPOSITION-TYPE RESISTORS FILM- TYPE RESISTORS

#% IF BAND D IS OMITTED, THE RESISTOR TOLERANCE |S + 20% AND THE RESISTOR IS NOT MIL-STD. : R MARKING FOR MILITARY STANDARD CAPACITORS 4 :
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COLOR CODING FOR TUBULAR ENCAPSULA;_. RF CHOKES. AT A, AN EXAMPLE OF OF THE CODING FOR AN 8.2UH CHOKE |S GIVEN AT B, THE COLOR BANDS FOR A 330UH INDUCTOR ARE ILLUSTRATED.

COLOR CODING FOR TUBULAR ENCAPSULATED R.F. CHOKES. SIGNI- INDUCTANCE

A. COLOR CODE MARKING FOR MILITARY STANDARD RESISTORS. B. COLOR CODE MARKING FOR MILITARY STANDARD INDUCTORS. C, COLOR CODE
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TABLE 4— TEMPERATURE COMPENSATING, STYLE CC CAPACITANCE TOLERANCE

TABLE 3— FOR USE WITH STYLES CM, CN, CY AND CB


	

	

	rE LAT RETR OE PEERS EH mance | PER: WILL ECDL ER EE: CENTIOREEE

	



ESC-FM 4113-69

Figure 5-2. Color code markings for MIL-STD resistors, inductors, and capacitors.
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Figure 5-11. LS-78A controls, indicators, and connectors.

[image: Figure, page 451]

[image: Figure, page 452]

[image: Figure, page 453]

[image: Figure, page 454]

e/4/

Figure 5-13. LS-80A controls, indicators, and connectors.
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Figure 5-22. Rotary mount actuator, schematic diagram.


	1, UNLESS OTHERWISE INDICATED; RESISTORS ARE IN OHMS, CAPACITANCES ARE IN UF, TRANSISTORS ARE 2N657 AND DIODES ARE IN645.

	2, PREFIX ALL REFERENCE DESIGNATORS WITH ARBITRARILY ASSIGNED UNIT NO. 2 (2).

	3. CONNECTOR VIEWED FROM PIN SIDE.
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Figure 5-23. Rotary mount actuator, wiring diagram.
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Figure 5-36. Photo control panel, exploded view.

Note. Prefix all reference designations for photo control panel with 3.


	1 Cover (1)

	2 Captive fastener (2)

	3 Grommet (2)

	4 Plate (1)

	5 Plate (1)

	6 Spacer (4)

	7 Serew (8)

	8 Tubing (4)

	9 'Screw (3)

	10 Bracket and component assembly (1)

	'11 Terminal (1)

	12 Nut (3)

	13 Connector (J1) (1)

	14 Serew (4)

	15 Terminal (1)

	16 Nut (4) 17 Rivet (4)

	18 Spring (2)

	19 Rear plate (1)

	20 Cup (4)

	21 Stud (4)

	22 Spring (4)

	23 Front plate (1)
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Figure 5-42. Rotary mount actuator, exploded view.




	Note. Prefix all reference designations for rotary mount actuator with 2.
	




	1 Screw (5)
	49 Washer (1)



	2 Washer (5)
	50 Pinion gear (1)



	8 Top cover (1)
	51 Washer (2)



	4 Top cover gasket (1)
	52 (Retaining ring (1)



	5 Screw (5)
	53 Washer (1)



	6 Washer (5)
	54 Spline shaft (1)



	7 Washer (5)
	55 Key (1)



	8 Electronic circuit assembly (A1) (1)
	56 Cluster gear (1)



	9 Screw (4)
	57 Gearing (1)



	10 Washers (4)
	58 Bearing (1)



	11 End cover gasket (1)
	59 Bearing (1)



	12 Index potentiometer (R6) (1) (nuts supplied
	60 Screws (3)



	with pot)
	61 Washers (3)



	138 Screw (1)
	62 Screw (1)



	14 Washer (1)
	63 Washer (1)



	15 Cable clamp (1)
	64 End cover (1)



	16 Resistor (R5) (1)
	65 End cover gasket (1)



	17 Resistor (R7) (1)
	66 Screws (2)



	18 Capacitor (C8, C10) (2)
	67 Bushing (2)



	19 Screw (1)
	68 Screw (1)



	20 Washer (1)
	69 Power assembly (1)



	21 Resistor (R4) (1)
	70 'Screw (4)



	22 Threaded insulated terminals (E1 through
	71 Washer (4)



	E5) (5)
	72 Bearing nut (1)



	23 Ground lug (1)
	73 Worm gear (1)



	24 Rivet (3)
	74 Key (1)



	25 Support bracket (1)
	75 De motor (B1) (1)



	26 End cover (1)
	76 Screw (3)



	27 Connector (P1) (1)
	77 Washer (8)



	28 Grommet (1)
	78 Serew (1)



	29 Nut (2)
	79 Washer (1)



	30 Washer (2)
	80 Motor mounting block (1)



	81 Filter (FL1) (1)
	81 Nut (1)



	32 Screw (2)
	82 Taper pin (1)



	83 Washer (2)
	83 Bearing (2)



	84 Gear clamp (1)
	84 Washer (1)



	85 Antibacklash gear assembly (1)
	85 Washer (1)



	
	86 Washer (1)



	386 Gear clamp (1)
	87 Worm gear (1)



	87 Antibacklash gear assembly (1)
	



	88 Capacitor (C3, C7) (2)
	- 88 Washer (1)



	41 Clamp (6)
	91 Washer (2)



	42 Followup potentiometer (R38) (1)
	92 Shim (AR)



	43 Limit switch (S1) (1)
	93 Bearing (1)



	46 Mounting plate (1)
	96 Screw (4)



	47 Screw (1)
	97 Nameplate (1)



	48 Washer (1)
	98 Housing (1)





[image: Figure, page 471]

[image: Figure, page 472]

[image: Figure, page 473]

[image: Figure, page 474]

Figure 5-46. Door actuator, exploded view.










	
	Note. Prefix all reference designations for door actuator with 4.
	
	




	
	Snap cover (1)
	
	Dowel pin (1)



	
	Screw (2)
	
	Helical gear (1)



	
	Screw (2)
	
	Shim (AR)



	
	Ring (2)
	
	Retainer nut (1)



	
	Cover (1)
	
	Washer assembly (1)



	
	Filter (FL) (1)
	
	Spring washer (2)



	
	Screw (4)
	
	Spring washer (1)



	
	SCONAAA

Serew (4)
	
	Spring washer (2)



	Ph
	OYE

End fitting (1)
	
	Spur gear (1)



	
	Setscrew (1)
	
	Shim (1)



	
	Radial bearing (1)
	
	Flange clutch (1)



	
	Screw (4)
	
	Woodruff key (1)



	
	Washer (4)
	
	Screw (2)



	
	Junction box (1)
	
	Spacer (1)



	
	Retaining plate (1)
	
	Spacer (1)



	
	Switchplate (1)
	
	Screw (2)



	
	Screw (2)
	
	Support plate (1)



	
	Nut (2)
	
	



	
	Washer (2)
	—]
	Retaining plate (1)



	
	Terminal (1)
	—~]
	Cover plate (1)



	
	'Contact (2)
	
	Motor (B1) (1)



	
	Switch (S1, S2) (2)
	AANA
	Nut (1)



	
	Spacer (4)
	
	Washer (1)



	
	Serew (1)
	
	onan

Screw (1)



	
	Screw (1)
	i cs |

~ ok & toe
	Support block ('1)



	
	Support block (1)
	
	Clamp (1)



	
	Rod (1)
	
	Fitting assembly (1)



	
	Rod (1)
	
	Nut (1)



	
	Guide (4)
	
	Tab washer (1)



	
	Traveler (3)
	
	Stop nut (1)



	
	Traveler (1)
	
	Washer (2)



	
	
	
	Spacer (1)



	
	Traveler screw (38)
	
	Packing ring (1)



	
	Traveler screw (1)

Screw (3)
	
	Pin (1)



	
	
	
	Sleeve spacer (1)



	
	Plate (1)
	
	Guide housing (1)



	
	Spacer (4)
	
	Nut tube (1)



	
	Shim (AR)
	
	Guide flange (11)



	
	Support block (1)
	
	Acme nut (1)



	
	Screw (2)

Washer (2)
	
	Acme screw (1)



	
	Washer (2)
	
	Stop washer (1)



	
	
	
	Shim (1)



	
	Switch (S38) (1)
	
	Shim (1)



	
	Contact (1)
	
	Sleeve spacer (1)



	
	Retaining plate (1)
	
	Bearing shaft (1)



	
	Support plate (1)
	
	Shim (1)



	
	Ball bearing (2)
	
	Shim (1)



	
	Ball bearing (2)
	
	Ball bearing (2)



	
	Shim washer (2)
	
	Thrust washer (1)



	
	Shim washer (1)
	
	Shim (1)



	
	Spur gear (1)
	
	Pim (1)



	
	Spur gear (1)
	
	Plug (1)



	
	Spacers (4)
	
	Steel ball bearing (12)



	
	Bushing (1)
	
	Pin (1)
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Figure 5-46. Door actuator, exploded view.









	Note. Prefix all reference designations for door actuator with 4.
	
	




	Snap cover (1)
	
	Dowel pin (1)



	Screw (2)
	
	Helical gear (1)



	Serew (2)
	
	Shim (AR)



	Ring (2)
	
	ISak

Retainer nut (1)



	Cover (1)
	oro
	Washer assembly (1)



	Filter (FL1) (1)
	oo ©
	Spring washer (2)



	Serew (4)
	60
	Spring washer (1)



	Screw (4)
	
	Spring washer (2)



	COARAPRONH

End fitting (1)
	
	Spur gear (1)



	Setscrew (1)
	
	Shim (1)



	Radial bearing (1)
	
	Flange clutch (1)



	Screw (4)
	
	Woodruff key (1)



	Washer (4)
	
	Screw (2)



	Junction box (1)
	
	Spacer (1)



	Retaining plate (1)
	
	Spacer (1)



	Switchplate (1)
	
	Screw (2)



	Screw (2)
	
	Support plate ('1)



	Nut (2)
	
	Retaining plate (1)



	Washer (2)
	
	Cover plate (1)



	Terminal (1)
	
	Motor (B1) (1)



	'Contact (2)
	
	Nut (1)



	Switch (S1, S2) (2)
	
	Washer (11)



	Spacer (4)
	
	



	Screw (1)
	
	Screw (1)



	Screw (1)
	
	Support block ('1)

Clamp (1)



	Support block (1)
	
	



	Rod ('1)
	
	Fitting assembly (1)

Nut (1)



	Rod (1)
	
	



	Guide (4)
	
	Tab washer (1)



	Traveler (3)
	
	Stop nut (1)

Washer (2)



	Traveler (1)
	
	Spacer (1)



	Traveler screw (8)
	
	Packing ring (1)



	Traveler screw (1)
	
	



	Screw (38)
	
	Pin (1)



	Plate (1)
	
	Sleeve spacer ('1)

Guide housing (1)



	Spacer (4)
	
	Nut tube (1)



	Shim (AR)
	
	



	Support block (1)
	
	Guide flange (11)

Acme nut (1)



	Screw (2)
	
	Acme screw (1)



	Washer (2)
	
	Stop washer (1)



	Washer (2)
	
	Shim (1)



	Switch (S38) (1)
	
	



	Contact (1)
	
	Shim (1)



	Retaining plate (1)
	
	Sleeve spacer (1)



	Support plate (1)
	
	Bearing shaft (1)



	Ball bearing (2)
	
	Shim (1)



	Ball bearing (2)
	
	Shim (1)



	Shim washer (2)
	
	Ball bearing (2)



	Shim washer (1)
	
	Thrust washer (1)



	Spur gear ('1)
	
	Shim (1)



	Spur gear (1)
	
	Pim (1)



	Spacers (4)
	
	Plug (1)



	Bushing (1)
	
	Steel ball bearing (12)



	
	
	Pin (1)





[image: Figure, page 476]






About this edition

TM 11-6720 — TM 11-6720 — Direct Support, General Support, and Depot Maintenance Manual: Photographic Surveillance System, Airborne KS-113A

Public domain (U.S. Government work)

Public domain (U.S. Government work). Mirrored by T.REX ARMS.

Source: https://archive.org/details/tm1167202503500unse


EPUB/media/file8.jpg
NOTES:
1. NOT PART OF CAMERA CONTROL SYSTEM.

= i DR" 2.L ACCESS DR INTLK SW SI (FOR WIN=
SR CAMERA DOOR +28 V DC PHOTO INTLK SW BOW DRL,GEAR DOWNIGVERRIBE SWITCH
MRECMOTE JCT PNL St (FOR $3, NOSE GEAR UP-LOCK SWITCH S2, AND
CKT BKR (UNIT 8) WINDOW DR} KA-76A OVERRIDE RELAY K4 ARE FUNC-
B TIONALLY PART OF THE KS-113A AND
POERGINY | S R o e _, PHYSICALLY PART OF THE AIRCRAFT.
JCT PNL CAMERA DC +28V DC r i
(UNITI) I pro !
| PHOTO DOORS GND | |
| geT SAFETY | |
| PAL RELAY i
| (UNIT8) SISt i

NOSE GEAR
UP-LOCK

SwW

s2

GEAR DOWN KA=76A

OVERRIDE OVERRIDE
REL
K4

SWITCH
s3

P/O

> PHOTO
JCT PNL

(UNIT 8)

CAMERA DOORS OPEN POWER
o . +28V 00 Ly
PHOTO CONT | PH PHOTO JCT |
PNL (UNIT3) ASSY PNL |
| (uNIT1) (UNIT8)

30°L,30°R RIGHT, LEFT

P/0
Ssw SELECTED MOUNT. PHOTO 15°L OR I5°R OR_VERT DOOR CAMERA
OMMAND SIGNAL JCT PNL CAMERA DR ACTUATOR [——— WINDOW
£ ACTUATOR (UNIT 4) DOOR

(UNIT 8)
RELAYS

B8K2-8K4

EL6720-250-35-TM-9





EPUB/media/file192.jpg





EPUB/media/file90.jpg
EL6720-250-35-TM-38 D)





EPUB/media/file184.jpg





EPUB/media/file89.jpg
Pin (1)
Pin (1)
Spring (1)
Spacer (1)
Nut (4)
Washer (8)
Nut (4)
Handle (2)
Bolt (4)
‘Washer (4)
Decal (1)
Decal (1)
Decal (6)
Decal (6)
Decal (6)
Fitting (1)
Rivet (1)

Spacer (1)
Bolt (2)
Collar (2)
Bracket (1)
Bolt (2)
Collar (2)
Bracket (1)
Bolt (4)
Collar (4)
Trunnion (1)
Bolt (4)
Collar (4)
Trunnion (1)
Rivet (16)
Rivet (10)
Plate (1)
Plate (1)

35

36
37

39
40

42
43

45

47

49

51

EL6720-250-35-TM-56

Rivet (4)
Bolt (24)
Collar (24)
Rivet (16)
Nut plate (8)
Rivet (44)
Fitting (1)
Fitting (1)
Rivet (14)
Angle (4)
Bolt (12)
Collar (12)

_Rivet (50)

Channel (2)
Web (2)
Bolt (4)
Collar (4)






EPUB/media/file148.jpg





EPUB/media/file105.jpg





EPUB/media/file58.jpg
r—-QZIf 32 MS——’

[

| |=—g0t25Ms
EL 6720-250-35-TM-76





EPUB/media/file202.jpg





EPUB/media/file11.jpg
LiMiT
SW 452

LIMIT
W 453

LimiT
SW4s4

T
W Wasmm; L2l T ,
SHAFT HBE

FITTING
ASSEMBLY

ACTUATOR SHAFT ASSEMBLY
EL6720-250-35-TM-12






EPUB/media/file97.jpg





EPUB/media/file15.jpg
RESET

RADAR ALTIMETER FAIL

(FROM AN/APN I71) MANUAL
AUTO E V/H FAIL EV/H
(FROM AN/AYA-10 DATA ANNOTATION SYS) OVERRIDE
115V AC, 400 HZ, PH B
+28v DC
DeSRNRE(L 2oy oc +28V DC ”
128V
+28V DC ——H  AND REGULATOR [—T128V 0C _J
DISTR CKT CKT
MANUAL
-1oyv DC EV/H MANUAL
OUTPUT EV/H
PANEL LAMP +5V DC KT
-5V DC
REGULATOR ——2¥ 0C
CKT






EPUB/media/file109.jpg





EPUB/media/file54.jpg





EPUB/media/file70.jpg
] A, TOP COVER (INSIDE VIEW)





EPUB/media/file206.jpg





EPUB/media/file156.jpg
9
0






EPUB/media/file113.jpg





EPUB/media/file23.jpg
™ 11-6;

82-W1-68-052-0249713

(130 13534
NV aNI V4
WA 3 01V O1)
10d1N0 GV

=

i "
IR a0
+l 20
>
€ (< 10 w1510 0Ny
(2090 504 svia) i 50 WO
ol o o
S 3
205+ ¥ ; 20 s+
|||| € 6 |
(53100 338)
3 [
2 | (S4S NOILVLONNY.
o " s 10 0 v avuoguy
3 e S O1-v AV/NY WORS)
| 4 KA 3 0Ly
|
1% 13638 oY ;
QNI L0 A 3
oLV Wous 13534
! |
| il |
| anp
| W
] 3! | |
i (s4s aiv
20 I ovz | ! NOLLVSIAVN
I S8 1 | svovs nHomHY
T oA,
< us
K vSOLRS ¥3U3WLY BYQve
31
B Leroml | S
220 Law
L !
v
(6NId'2 WOus)
20A S+
vo
e i
soLvsaIALIN (2v5Y 40 Sv) H3EWON K18
-W3SSVANS NV (2) 43GWNN LINN Kk
H SNOILVN9ISIq 30N3¥3A3M 1V XId38d 2
“x1n0
2vsv 0/ $350dNd NOLLAINOS30 04 3uY 12
—— — NI GD'8'Y SNOLLYNOISIA 3190 AWVELIHY ‘|
v ord !






EPUB/media/file66.jpg
LS-80A

DC VOLTS

VTVM

W9 OF LS-80A

P/O POWER CABLE

P/O
POWER

N} 115V AC, 400HZ

AND
28v DC

POWER SOURCES

CABLE
WS OF
LS-BOA

LIGHT
TEST CABLE SENSOR
W7 OF LS-80A
PENDANT
CABLE

LIGHT BOX
LA-233A

EL6720-250-35-TM-88





EPUB/media/file46.jpg





EPUB/media/file210.jpg





EPUB/media/file199.jpg
N

1 THE SHALL NUMBER O EACH WIRE (ADJACENT
BASE LINE) CORRESPONDS T THE STATION 70

WIRES NOT OTVERWIE SPECIFIED ARE 24 GAGE.

7 OENOTES FTAL LEAD.

PTI DENOTES PIGTAL LEAD INSULATED WITH SILICONE IMPREGHATED.

e s

oenores

2 GAGE TIWAED, AVNEALED COPPER WIRE.
GE TINKED, AWNEALED COPPER WIRE INSULATED.

TH SILICONE MPREGHNATED FIBERGLASS SLEEVING

ARBITRARY NUMBERS WAVE BEEN ASSIGRED T0 851 WIRES WHICH

RUN BETWEEN STATIONS.

PREFIX ALL REFERENGE DESIGNATORS WITH AROITRARLY ASSIGHED

1

—

Se=papermot—

IL

ELero-aso s T 8





EPUB/media/file1.jpg
1-W1-5§-052-022973

wpiBmp 3201q (worssvu Aivp pordfiy) Weyshs 1044100 DISUD) *T~5 S4nBLY

(6 LINn)

VHINVD

WoVaa333 HOVL-

3IVOIGNT 31V83d0

¢ 35Ta FunioE TNVA

S400Q
MOONIM
VHINYO

(1LINN) .nvxww_w“_
ASSV saS
ETIE Olod  [*H/A 3 vhNvA-OInv| 30W¥3A0
H/A VANV
(24 LINO)
]
NNOW Lt
VHINVD
0 WA 3 OLAV (S i
()
¥ WA 3 WaL
ANOW
VHINYD T | SIVOI0NT V3 -31V530
|
Mo ek M B 4 ey 1 Be——=a1
| (€ 3toM | | (& 210N | €3on | |
! Sr o) _ 38 40 L 25 MS ; e |
8 ‘258 %007-dn T
| 3001780 1 ¥0 T 3 wiov W [ wsaws [T T
1 | anoineo ¥ 'wu3n 0 vaawvo | | N | S000
_ | [ |
I T
1 i | uNm | | @
! ! | W sor N 108
! ! | o10rd | | owoum |
/d 7
I I L 1 [ 8 e 8
1
h
i
|
'
L

(2 1IN0
HIOV LN e—

ABVL0¥

GNVWWGD NOILISOd W

VA H/A OV
VA WOV
H/A 3 VANV

HOSNS 1HOIT
OIS (SSINLHOWE) 3uNSOdX3 |, 3001160 ] O
301160 ¥ ‘L¥IA

|
|
1
| (S LINA)
1
|
|

121-NdV/NY 4O
LZ OI-VAV/NV WOY4

(23U0N)
(sh LINN)

1HOIS
3017180 1

(2 3U0N)

(w4 L1NN)
1HOIS
M0N0 ¥

(1 310N)
(ghLnn )
YDIOVHL

3NN 14

“LIVHOHIY IHL 40 LHVd ATIVOISAHd ONV VEII-SH
IHL 30 Livd ATIVNOLLONNS 34V EX AVT3M 301MHIA0
H/A TVONYW ONV 25 HOLIMS ¥0071-dN ¥V39 3SON ‘¥
“(8 LIN) INd 1 OLOHd M SAVI34
OL G3N9ISSY NI3A IAVH SHOLYNOISIA 434 ANVHLIGHY 'S
“SOLOHd 3N0NE0
ONDIVL NIHM KTNO Q38N ‘30IA3Q TWINVHOIN - TVDILdO 2
“SOLOHd TVOILHIA
ONINVL NIHM ATNO 035N ‘ZNAI0 TYOINVHOIN-TVILLAO '}
FSILON





EPUB/media/file168.jpg





EPUB/media/file141.jpg





EPUB/media/file125.jpg
FROM +I2V OC

+12v DC

FROM REG + SV DC

FROM CHASSIS GRD.

FROM-6V DC.

CHASSIS GRD
-6v e

——t

ai5 +12vDC
dolur 1650 ]
NoTE
PREFIX ALL REFERENCE
DESIGNATORS WITH. 241, s
1500
i | ane
! d
CHASSIS GRD.
-6voc
—t
+12v 0c
urpos PO AL
(ERROR SI6) H&—o———9
R33 634
> AR
cral R32 ok §—*
33V i
CHASSIS GR
a0 HASSIS GRD
1K -svoc
craa
33V
+12v e
Ra2
2500
| E
v
- R40 10K | e
200F RAE R4? Y9 .
[ 3240 ChaSsIS GRo
-6V oC

FROM REG - 5.1V OC.

TO MT READY AND
MVB CISABLE CKT, AND
CCW GATE AND TRIGGER CKT

7.CCW ERROR SIG

7 COW SLEW SIG

TO MOUNT READY
AND MVB DISABLE CKT.

7

oW SLEW sIG

TO MT READY AND MVB
DISABLE CKT AND CW.
GATE AND TRIGGER CKT

7 CW ERROR SIG

EL6720-250-35-TM-40





EPUB/media/file82.jpg
SWITCH St
SHAFT INDEX MARK

SWITCH HOUSING
INDEX MARK

MOUNTING PLATE
INDEX MARK

EL 6720-250-35-TM-106





EPUB/media/file172.jpg





EPUB/media/file188.jpg





EPUB/media/file145.jpg





EPUB/media/file110.jpg
T
EREL;‘ ER IFIER
DIODE DIODE
AZCRI ‘ A2CR2
o + FiLM
SILICON R
CONTROL FILTER onive
» RECT # CHoke [~™ VOLTAGE
A20Q1 A2L3 (TC CAMERA,
CAP/RES LNITE9)
DIODE
CH >
CHASSIS FULL WAVE = CRIO
GRD POWER RECTIFIERS
XMFR = CRI
5V AC, —o——p TI THRU CAP/RES SItico L —DF;»L:;
400HZ,PH B CcR6 DIODE CONTROL FILTER
. NET. PN -
S o M “Rect ¥ choxe VOLTAGE
e A202 AaLe (TO CAMERA,
UNIT9)
CAMERA DC TMTR t NITS
+28VOLTS AIRTI
REG+6.2V DC
v UNREG v DC
POT.
RO NOTE:
PREFIX ALL REFERENCE
COMPENSATED DIFF DIFF UNIJUNGTION PULSE DESIGNATORS WITH 1A2.
E V/H (FROM PC BOARD AMPLIFIERS AMPLIFIERS TSTR » XMFR
AND COMPONENT ASSY AIQIA AlQ2A o o5 A2TI
MODULE 1A3) AlQi8 Ao
~ TACH
FEEDBACK | ReSISTOR
(FROM |
CAMERA, RI7 ¥ REG-6.2V DC
UNIT9)
DIODES CAPACITOR
cRIl, c4
CRI2

R B DO NSO T~ S 5 S P R v e

EL6720-250-35-TM-3|





EPUB/media/file102.jpg
FROM

INT AND EXT M
LTS
PNL EN
(NOTE 1) L
Y.
2 0R
WING
UP-LOCK
KA-76A
SE RELAY
S-113A
FT.
[
| PHOTO CONT PAL | |
(UNIT 3)
| | P/O
MODE PHOTO .
| | sw3ss SYS ASSY
L | | uNiT1)
s = I}
STA NO.1
—® PODAsSY
(UNIT 10)
ey (NOTE 3)
A PULSE
IDE REL
Ké K2
a4
¢ s} P/0 STA NO.2
CAMERA L | POD ASSY
(UNIT 9) (UNIT 10)
fr28v oC (NOTE 3)
AMERA PWR
A PWR ST
FROM AIRCRAFT (‘cal ]
REMOTE CKT ) STA NOS
BRBANDAGEDC AFT DATA REQUEST COM PHOTO ¢—» POD ASSY
I;f;\mrs CT PNL SYS ASSY (UNIT 10}
17| cANoTE 1 NOTE 3
NOTE ) ) (NIt 1) ( )
oc
[VERT DROPEN |
P/O
P/O L DR OPEN PHOTO
S [ s,
(UNIT
UNITY) | ROROPEN ]
{ERT DR
ACTR
JUNIT 4)
ACTR
UNIT 4) e i |
P/O P/0 P/0 l
R DR R CAMERA L CAMERA VERT CAMERA
ACTR DR ACTR DR ACTR DR ACTR |
UNTT 4) REL 8K2 REL 8K3 REL 8K4
P/0 PHOTO |
JCT PNL (UNIT 8) _]

EL6720-250-35-TM-4





EPUB/media/file86.jpg





EPUB/media/file26.jpg
BEOMIE - e B

|
GEAR BOX :
i
-100V DC i
REF VOLTAGE e
]
|
I
| I
F/o_m_ _________ ! P[0
| REG + 9V DC |
(REF VOLTAGE) i
| i ciseL
| |
| I D 30°L
| I
y MOUNT POS VOLTS
} cHassis €3 A 90° VERT »(gRROR SIGNAL)
| E30°R
|
| BIS°R
|
| REG-5.v DC
I (REF VOLTAGE )
L =
NOTE:
PREFIX ALL REFERENCE
DESIGNATORS WITH 2.
4+ 100V DC
REF VOLTAGE _T_

(4
I 00IUF
EL6720-250-35-TM-35





EPUB/media/file51.jpg
AS

12 13 14

Q00

0
]
2
13
I5
is
17
14

o well

I A

SEE NOTE 4





EPUB/media/file153.jpg
ST

S

x &i—

spares < H_
T

il

St

MANUAL E V/H e

|
svsTem € wim w8
|

AUTO E V/H

<
CHASSIS GRD w

SHIELD GRD

_ji

MOUNT INTLK GRO

s
I s
WOUNT sw 15 L 14y =T J* |
MOUNT SW 30° L &t R
l | XN WOUNT OPERATE
3 [T
R3O0~ 82
MOUNT Sw 30° R c ¢ A
MOUNT SW 15° R € LAY
(]
OPERATE-FAIL IND €
PRESS TO TEST 28VDC R &
os2
READY IND Z
PULSE MODE GRD <

PULSE IMC MODE GRD

NIGHT MODE GRD.

SPARES

OPERATE GRD

READY GRD

SPARES

PANEL ILLUMINATE
(8.0 vouTs) JT] WS 312E-18-32P






EPUB/media/file128.jpg





EPUB/media/file209.jpg





EPUB/media/file34.jpg
Pl
POWER L R
115V AC ::IDEED 2 T
1
400HZ GRDG| o —
POWER PHA s2 “on 3 e
SOURCE O i BFF 2 7
PHB ON | o
O—t- o D T
OFF
PHC $3 90N 5 DA
O S op ]
S4 | OFF 6 | :
—_ +o S0t =t
28V DC _I i
POWER sl S5 5 OFF & T0
SOURCE o 1 PHOTO SYSTEM ASSEMBLY
9 CONNECTOR 191

i

™M T0
PHOTO SYSTEM ASSEMBLY
CONNECTOR 192

H]

o
173
(]
3,

i
7=

l

NOTES:






EPUB/media/file35.jpg
+28V DC

28vDC

POWER TO FRONT PANEL EDGE
LAMPS WIRE END ON

SOURCE CAMERA PULSE PANEL

TO GRD TERMINAL
ON CAMERA PULSE
PANEL

NOTES:





EPUB/media/file136.jpg





EPUB/media/file179.jpg





EPUB/media/file77.jpg
EL6720-250-35-TM-37
. 1





EPUB/media/file18.jpg
£2-W1-58-052-02.973 3 3ANG N39
Sdd 008
—

I

S oos Q0 AI'S-934
(VORLIWNAS-NON)
00 A9~
a¥s
AQV3IY <
INnow 2aAzi+
TIUNOIS M3TS MDD
dA A2+
1D
318vsia TYNOIS M3TS MO
HOLVHBIALLINW & 130 dWy
Qv ASH ANy HOLVHVIWOD
F AQV3H INNOW z;u._m ois
ANV HONYN3
» e
TUNSIS HOUEI MID e
1% (IVOIHLIWNAS-NON)
s 1n0 BAN
| ey
UIDWLMI|  3yun TYNOIS HOuH3 MO
e
2aAzi+ e
- 20 A2+
i) (3
KDQ._.%} OV A6 +934
ONY 20 A9-
ELU
s N39 Sdd 008 OL m“
39VLT0A 3ANA | ¢
" )
- : ov ]
DIl
00 AIS- 934 +— 10 -
e =t | v ¢— O Hd'ZH 00b.
o TIOHLNO|  Sve o0 As-e— Hd oV Asll LW
Mo 20 A6+934 +—f Md
5 2a A2+ —f
i 90 7001 — +—
oV ASH
LW vE3INYD 00 A 00 + +—|
OL LAVHS 4——@—————— 4
1ndino
! 20A 21+
e
e [e—2aAvs-93y
St AN
(s hown) (| (BRER | i | [€7 99 A6 a3y
SIOA SOd W SO S e—noo-
AJ.4 S0d N '¢—0an 001+






EPUB/media/file94.jpg
) ToP
MOUNTING COVER
HOLE

oc
ACTUATOR
MOTOR

LIGHT SWITCH LIMIT SWITCH
RETRACT RETRACT
ADJUSTMENT ADJUSTMENT

NAMEPLATE

LIGHT SWITCH

EXTEND

ADJUSTMENT ég;glyﬂOR

(NOT USED) MOUNTING
HOLE

PENDANT CABLE

LIMIT SWITCH
EXTEND
ADJUSTMENT

AND CONNECTOR EL6720-250-12-T™M- 4





EPUB/media/file196.jpg





EPUB/media/file164.jpg





EPUB/media/file121.jpg
+12v 0c
NOTE: PREFIX ALL T > {ckT opR voLTAGE)
REFERENCE DESIGNATORS REG$9V 0C (REF VOLTAGE
Wit 2 3 * 70 WT Pos ERROR Si6
o e e A
! RECTIFIER T RESISTOR REGULATOR Awpl Ex)
el AICR2, AICRT I AIRS AlcRI
3 oc 6RO f
3 £ 3 =
NEGATIVE
RECTIFIER LG CIMITING FiLTER
AlcRe — RESISTOR 0100E CAPRCITOR ORIVE TO
AIRT AICRS wiciz 800 PPS GEN
It o 6ro T ¥
T 15V AG 400HZ = = g
ac Po i NEGATIVE
PHCFROM AIRCRAFT .l LimiTing LMITING FILTER
REMOTE CKT BKR ANO T grodies i BECTALER »| RESISTOR DI00E CAPACITOR
AG-DC JCT PHL, i eren XMFR AiRe RionEs R
H FLI T3
MT INTLK g Ll € bc o 4 oc GRo T P/0 Pl
(FROM LEFT ACCESS s + T L cassis oo
DOOR INTLK SW 541
HEN )
o8 ruie wave FILTER LIMITING VoLTAGE
s RECTIFIER capaCITOR o RESSTOR REGULATOR
AICR3, AICRY ez, Aicis AIR1e AlcR2S s
T
i (E— —— ]
. > -6V DC(CKT OPR VOLTAGE)
FULL wave
11— P vy o L - - e
RECTIFIER RESISTOR LTER * ResisToR > 4100V DC (REF VOLTAGE)
2 » cRi-cRs R2 o) L
i » ooy ciner vaurase)
i o) - T0 DRIVER
3 > 115VAC NEUT aND
0C NOTOR CKT
N > usvac

EL6720-250-35-Th-18





EPUB/media/file62.jpg
6.-W1-S£-062-022913

“(EV1) €V ON A18W3SSV ANV 1'ON LINN Q3NOISSY

ANYVHLIBYY HLIM SHOLYNOIS3O 3ON3YIA3M 11V Xid3dd ‘S

‘08V08 40 LNOHI NO ONIMIM

“QYYO8 40 YOVE NO ONIMIM -~ b

‘0YY08 4O LNOW4 NO STVI9Id ONV SIMVd —— ‘2

‘U3LINNOW 34V SLHYd HOIHM NO 30IS WON4 GIM3IIA LINDHID
:S3ION






EPUB/media/file181.jpg





EPUB/media/file117.jpg
ANERh oo
kil

wTIISY Ac, 400Kz PHC
v e
Cauera oc +20v.

Thsron

LA-3708 (1-3/8 WeH) FL Ga>

wore:
PREFIX ALL REFERENCE DESIGNATORS
Wit 183,

=yl

> (7o RoTaRY T ACTR, UNT2)

1 3TN Dae s
MOUBLE 1a2)

coweuskTeD v
31 (70 MTERALOUETER
WBoULE Thn)

VR o8 oen (r0 veRT
33 EOLERA 08 AETR REL Bt
WPOTD JCT PN T 8)

R 0R oPEN(TO R cAMERA

G TR G
%
L oo | mme) 7o "o e
(s ae e e e
(PRI £
sals L} i
VL | [ ie s
ano i} —_— o
- oA s soem
it e
Fage camena s R cauenn Frou cauens
o AT L I Y
3728 1 o = L
T FOCAL LG 8 0EPR =
enen oo a0e 3 =
Laearaa e iR .
e e
oy ¥ iy
o ol 6% e
& =
o e
= i
AR ne o=
oo e 8 o6 i
e &
———
Wt 2 [t
e
+
casen d
e LX) F| som s
= B b
£
b
1
Foca samE
T

52 DR ACTR REL K2
PROTO T L, T )

o8 PEN(To L caERA

e BT EA

PHOTO ST T o1

uT pos tenron)

v vour tennon si0) v "o
0 o 25

MT 30°L VOLT (ERROR 516 e e nec

ur sw 30 ==

i 30 you Cennon 3107

o 3

i %0 fewon s

Mt swar

U7 ool cemon @

RIS

36 S (10 AoTARY.
T AR UaT'2)

erz0asoas Ty





EPUB/media/file4.jpg
R DR OPEN (+28V DC)

(UNIT 8)

R LIGHT
SENSOR

(UNIT 5)

EXPOSURE (BRIGHTNESS) SIG

VERT DR OPEN (+28V DC)

R CAMERA
DR ACTR

REL 8K2

VERT LIGHT
SENSOR
(UNIT 5)

EXPOSURE (BRIGHTNESS) SIG

L DR OPEN(+28V DC)

VERT CAMERA
DR ACTR
REL 8K4

L LIGHT
SENSOR
(UNIT 5)

EXPOSURE (BRIGHTNESS) SIG

L CAMERA

DR ACTR
REL 8K3

EXPOSURE (BRIGHTNESS) SI1G

EXPOSURE (BRIGHTNESS)SIG CAMERA
(UNIT9)

EXPOSURE (BRIGHTNESS) S16

EL6720-250-35-T





EPUB/media/file30.jpg
TO RELAY
TERMINAL XI|
[TO PHOTO JUNCTION PANEL (UNIT BH

=

DC RET ™1 950> T0 RELAY

TERMINAL X2
[PHOTO JuNCTION
PANEL (UNIT 8)]

SOURCE






EPUB/media/file43.jpg





EPUB/media/file213.jpg





EPUB/media/file69.jpg
@
T
2
T
Y
il
o
2
o
Q
£
)
kA
@

o
e
=a
88
2
= &
£33
Z &
o

1 Rivet (8)
2 Rivet (10)





EPUB/media/file39.jpg
-
Ly
9
2
(
o
8
=
1
)
w






EPUB/media/file191.jpg
INTVL RELAY
[AcPe] [Ac@A] [VERTPOS] | PULSE | [MAN PIC OPR [5YS ROY
INDICATOR  INDICATOR  INDICATOR  INDICATOR  INDICATOR  INDICATOR  INDICATOR
[MOUNT AC -
INDICATOR e e [FAsAac]
EIED \ I INDICATOR
INDICATOR (FoRSHoE]
| LE===mmd
INTERVAL PULSE L~ INDICATOR
INDICATOR NicH
NIGHT EXP)
MODULE INTVL INDICATOR
INDICATOR g
EV/H 0-50 VOLTS
O - Evosovers]
FILM DRIVE QUTRYY 2 wonrroasn] (o CONTROL
INDICATOR FLASK RDY (e
v 3w e
PLUS OUTPUT] e i "Lw CONFIGURATION)
SWITCH il SWITCH
ViR
SOLE TEeT] CONFIGURATION
":m /—— CONTROL-POWER SUPPLY [EFSORAL |
Lt = FOOT-LAMBERTS |
OPERATE OFF | e CONTROL
SWITCH e oven =
B T fan
e e noen
i =l &5 I N
SWITCH LT oo e s A
oven incREASE Ea, proTO b
Sewson o
e @ @ DL R
e [ oo S
MODULE: G
TesT AANGE SCm
LENS CONE
=l (= —® o
o P caena
e vt o —sn— [EEPWR
fones e & INDICATOR
@ s PuLsE M P SUpPLY e (=
o AUTO: NOAT AT e e o POWER
@ @ (\@ SWITCH
wasTER | oc a oFF R/C BRDG +
roweR
| PANEL POWER TERMNAL
PuLSE TR VOM— (/G BA06~ S
Tewn | N 7 R/C BROG —
w o vours TERMINAL
MASTER =
SWITCH - FULSE TIMER GRD
oFF reor]
o=l jeiEe (] L o[ h i
[R7C BROG] so0v LeFT assz RGHT ASSEMBLY _] » e TR T
INDICATOR - iy
o [ = RA BODY-MODULES MASTER TERMINAL
[6¢ voLTS) e © 2 ) [SCOPE 6RO
TGO TERMINAL
) SCOPE VERT
ScorE Cons cone . TERMINAL
INDICATORS fFenitind LENS CONES INTROL- PAWER SUPRLY
@ 5C VOLTS GRO
[COUNTER WIDTH SPENMINAL
INDICATOR o J
= — R o
SENSOR] [CONTROL(N] [COUNTER| [CONTROL W2)] [pC voLTS| [MODULES] POWER
CONNECTOR  CONNECTOR L INTVL CONNECTOR INPUT | CONNECTOR CONNECTOR
7] INDICATOR TERMINAL
. o o) D) 2 EL6720-250-35-TM-97






EPUB/media/file167.jpg





EPUB/media/file12.jpg
TM 11-6720-250-35

I-Wi-6€-052-0249713

(6 LINN)
VHINVD

le

(s uNm)
HOSN3IS
915 [SSINLHOIYE) 38NS0dXT 9IS (SSINIHOWE) 38nS0ax3 |  1HOM
3noe0 1
(% LN0) (s 1Nn)
quo | dlov g (@ 1iN0) HoSNIE
. TR e el
[N L e e 00 A B2 TR 515 (SSINIHOWE) 38N504x3 | LHON
N3d0 wooa | 490 1834
4000 |3N0I180 1 V3NV | OlOHd
(5 LINn)
" ‘ HOSN3S
15 (SSINLHOWE) Funsoaxd | IHON
300180 4

¥

(00 A 82+) N30

H00G LHIAE T

14VHO¥IY FHLO LYV
ATIVOISAHS ONV VEI1-SX 40 Luvd ATTVNOILL

Q85 HISN3T 1503 L

we -ONN4 S1 €% 738 JAMIA0 HIA TVONVW'Z
31NN0D ;
WILSAS TOHLNOD VA3WYD 40 Livd 1ON ‘|
M [ onmvwa E iS3L0N
SIvi
R T d
GRT TV3-3179340 e
1sag NI ¥ 13y U310
> 30m83M0 [, d0A ezt Wa 10
(2 1vn) 51v340 WA [0 085 L 14v wous
19y WANYH
Lo wousn |
Loy NOITIS0d INNOW
255 M
s aNvWHOD
[0 SN TI1504 INOW
G55 A0v38 INNOW OLESCH NG ——— 204 82+
40 abo) HOLYOION!
(915 HowN3) | —ToT
TH0A NOILISOd INNOW (amm e vse ms
UL T IVE0
Oloka |, ha Sk
(B - w5 AavaH |
T STIIHMENNAL
F oosmil SLONN-ALIDOTA
RS WA 3 TN 71334-3001147Y
* 5 3198390 € WA S WAISKS WA
— (Z LINN) TN INOD
/A TIONYW
B T
TORTY IAT T = 2sat aw
BaAszH N Aavad | 7| Aav3s
| —— )
ToNT) IAEA AT T v
(s 1nn) /A 3 0LV Wous
M om wovess - Nd IN0D
010Hd





EPUB/media/file55.jpg
PHOTO CONTROL

PANEL
m

(UNIT3)

TEST CABLE w4
OF LS-78A

LS-78A

POWER

TEST CABLE WI
OF LS-78A

115V AC, 400HZ
AND 28V DC
POWER SOURCES





EPUB/media/file7.jpg
NOTES:

P/O L ACCESS DR

CAMERA DC 428V DC Phiteo s 0 I. NOT PART OF CAMERA CONTROL SYSTEM
JCT PNL (FOR ROTARY 2.L ACCESS DR INTLK SW S4 (FOR ROTA-
(UNIT 8) MT ACTR ) RY MT ACTR) IS FUNCTIONALLY PART

OF KS-[I3A AND PHYSICALLY PART OF
THE AIRCRAFT.

(NOTE 2)

CAMERA MOUNT 115V AC, 400HZ,PH C

(NOTE 1)

PHOTO CONT

P/0
PHOTO JCT
PNL (UNIT3)

PNL
(UNIT8)

CAMERA MOUNT

A
(UNIT 11)
on
CMERA’ MOUNT
SELECTED (UNIT 12)
MOUNT

SELECTED P/O SW POSITION PHOTO MOUNT IISV AC, 400HZ ARy

oo % S - ——
NL ASSY ACTUAT

SIGNAL (UNIT 8) it QUNT POSITION VOLTAGE OR

(ERROR) (ERROR SIGNAL) (UNIT 2)

SIGNAL
MOUNT POSITION (ERROR) SIGNAL

EL6720-250-35-TM-'






EPUB/media/file98.jpg





EPUB/media/file157.jpg





EPUB/media/file203.jpg





EPUB/media/file114.jpg
Nore:

T g o v = s e
T A e
e [ e g N
= o C T
e fE—
v, oz s o i oo o |
& s
ssvoe ressTon Jres J
a20 W -6.2voc
|camerros| b
& g
|
awosmen [ = +
ASSY MODULE 1A3) iz R2i = e
-
ctfrnt
rer s
RESISTORS T “ovesworwve |
RS AR | [
SV - IS I K B
] : " |
o i
! \
s o ocoe || e | [ I S s cvcie puse
o A on0E. oo0€. mesiston |, Ao 1s1m s ouooe o, T e o caens,
iens ey ¢ £ i T ol o =T G o 7 o
g 1 |
! =
e REsisTOR
T o | [ | [ = B o | [ewer
= J
: e ; ose 1
ARz Camacon | -ssvoc o
oveRaTe cro o oooe
T =
B
GRS “anavee - -
e |81
we | F
i e
cuens o - i

cauena ELnoasoss sz





EPUB/media/file49.jpg
TP2 TP3 TP4 TP5 TP6 TP7

TPI

———=-x¢







EPUB/media/file71.jpg
B. BOTTOM COVER (INSIDE VIEW)

EL6720-250-35-TM-93





EPUB/media/file139.jpg
°*





EPUB/media/file173.jpg





EPUB/media/file130.jpg





EPUB/media/file83.jpg
EL 6720-250-35-TM-103





EPUB/media/file59.jpg
CRI4 [-@-@ICR13






EPUB/media/file40.jpg
T
& o :
£

©
e
A) L
s
g g ;
° "
g ® 3 B
© & g . £
& . v
3\° B & \ /
S 2 =5
Y72\ ; -
G2\ (& . Y
7 N © .
L . o w
( . o
< 3 < 5 w D'- 4 &
’ & & ~NE \
9 \ )4 ,
i g Y @\ i ] -
N "






EPUB/media/file108.jpg
RECIIFIER

f
15 | FECTIFIER

DIODE | plooE

A2CRI 1 A2CR2

CHASSIJ

GRD ~ |

15v A
400HZ |

— TACH
FEEDBAC

(FROM
CAMERA
UNIT9)

+ FILM

R-F
FILTER DRYE
CHOKE VOLTAGE
A2L3 (TO CAMERA,
UNIT 9)
= FILM
DRIVE
VOLTAGE
(TO CAMERA,
UNIT 9)

NOTE:

PREFIX ALL REFERENCE
DESIGNATORS WITH 1A2.





EPUB/media/file16.jpg
CAMERA DR+28V DC FROM L ACCESS DR INTLK SW SI

CAMERA DR +28V DC FROM CAMERA DR CKT BKR CB88

R DR OPEN SIG FROM PHOTO SYS ASSY (UNIT I

DOORS
REL 8KI

GRD SAF

EXPOSURE (BRIGHTNESS) SIG FROM RLIGHT SENSOR (UNIT 5)

EXPOSURE SIG RTN FROM CAMERA (UNIT9)

CAMERA DR +28 V DC FROM NOSE GEAR UP-LOCK SW S2
OR KA-76A OVERRIDE REL K4

L DR OPEN SIG FROM PHOTO SYS ASSY (UNIT 1)

R CAMERA
DRACTR REL B8K2

EXPOSURE (BRIGHTNESS) S1G FROM L LIGHT SENSOR (UNIT 5).

EXPOSURE SIG RET FROM CAMERA (UNIT9)

VERT DR OPEN SI1G FROM PHOTO SYS ASSY (UNIT 1)

L CAMERA
DR ACTR REL 8K3

EXPOSURE (BRIGHTNESS) SIG FROM VERT LIGHT SENSOR (UNIT 5)

EXPOSURE SIG RET FROM CAMERA (UNIT 9)

VERT CAMERA
DR ACTR REL 8K4

TO NOSE GEAR UP-LOCK SW S2

TO KA-76A OVERRIDE REL K4

TO VERT CAMERA DR ACTR REL 8K4
TO L CAMERA DR ACTR REL BK3
TOR CAMERA DR ACTR REL 8k2

TO CAMERA (UNIT9)
TO RLIGHT SENSOR (UNIT 5)

OPEN DR INPUT TOR DR ACTR (UNIT 4),
WHEN 8K2 ENERGIZED

CLOSE DR INPUT TOR DR ACT!
WHEN 8K2 DE-ENERGIZED SIRAINTALL

TO CAMERA (UNIT9)
TOL LIGHT SENSOR (UNIT 5)

OPEN DR INPUT TO L DOOR ACTR (UNIT 4),
WHEN 8K3 ENERGIZED

CLOSE DR INPUTTOL DR ACTR(UNIT4),
WHEN 8K 3 DE-ENERGIZED

TO CAMERA (UNIT 9)
7O VERT LIGHT SENSOR (UNIT 5)

OPEN DR INPUT TOVERT DR ACTR (UNIT4),
WHEN 8K4 ENERGIZED

CLOSE DR INPUT TO VERT DR ACTR (UNIT 4|
WHEN 8K4 DE-ENERGIZED

EL 6720-250-35-TM-2/





EPUB/media/file22.jpg
12-W1-6£-062-022913

(4% 1353 ONV

aNI 1nvd WA 3 *

01NV 01) 24 A8Z+

(130

130 170v4 H/A 3 <
01OV 01) 90 AS +

QYO SISSVHO <—

(139
130 10v4 WA 3

040V OL) JUAE'E-

(4% oLV IN93IY
90AS-0L) 90 Avz-

0y9 9IS +

(¥ HOLYINOIM o

90 A82I+0L) 20 A0S+

(439 1ndLno
H/A 3 TVONYR
01)20 A

(INd 100 2G-0V ONV.
: 24 e u¥8 1%0 3LOW3Y
¥3LTI WOY3) 00 ABZ +
bduv SdWVT ONI
»ove be
1531 1333-30001077
B Ui LAiid (INd S1HOIT
YNYILX3 ONY.
H HoLSISIY H 104100 s0d VN3N ROuU)
20 AS+ AWV T3NVd
e 1A s Sanv7 oI ol
HOLIOVAV: s
e OATEET] S S10W) - ALIS0T3A] INd
M - s ord o
QU5 SISSVAD)
s div S 6 Snth 2L 49 ov
Xovr HOLIDWAVD Walaioay [ ¥
¥01vIN93Y
1531 ¥3LI4 39018 s
T e, i
¥oLsis3y o3IN
sYIV 0
ﬂ b i L HLIM SNOILVNSIS3Q
o 30N3YII3Y 1V X143Md
1Ly :3L0N
»ovr 1nd1n0 &
is3L 93N g9
3. o
) ooV I s
day £ ¥AIY LI i -6 01y HOLIMS
»ve 7t LDV le HaNX
oSy ¥311L03Y " wamod | [
1531 2 e D 3Avm-104 umd
o ois
LA vl ‘THIv 4
941y 1uA ‘zow ‘1oiv| | woiv ‘o
HON0 L3N L3N Q¥ CETSIE]
1531 ¥0LvIN93Y u303319 ¥303318 o e
FETSIH L.
z Ll (INd Lor
i i : L
10410 A AOSI+| 1801V By 3sn4 1%0 3LOW3Y
Zaiiv ¥311L03y [ o anv o] [ WOH4) 8 Hd
PEMY 10dLno ouAogr-| 329148 ‘ZH 00y vASH
1531

sulv
¥ousis3y






EPUB/media/file185.jpg
90°
INDICATOR

[PuLse
INDICATOR

ERATE AUTO

NIGHT

PULSE IMcC |

ICATOR INDICATOR

INDICATOR

INDICATOR

CONTROL
PANEL
RELAY
TEST
SHUTTER
TEST

RELAY ASSY.

OPERATE |

 SWITCH

INTERNAL
TESTS
+19V oC. +13v0C [MASTER
28V oc: #6.8V0C SWITCH

Fa.2v 00
-6.2v0¢
LAMP TEST

STIT WIBTH TEST

bsnuﬂm ASSY:

er
CALIBRATE TEST AFT TEST
@ @ OFF ALL SWITCH
-
senson  OLERATe o im0 Q)
2 hae
o snyTren
o
Geemarey - rreovete |
wrEA-
T o Tee )
sk rutse
oira e
vecn seeen recvove

SPARES

5L0 8LO
PANEL POWER

oc powee|
AC PowER

oN

e

I
POWER POWER
[CATOR SWITCH

Is. and eonnectors

EL6720-250-35-TM-96





EPUB/media/file124.jpg





EPUB/media/file142.jpg





EPUB/media/file65.jpg
(EXTEND)

(RETRACT)

RETRACT
LAMP

XDS2
Ds2 @

28V DC

POWER
SUPPLY

EXTEND

SPECIFICATION W-C-440

19.69 £0.04 |
INCHES
RETRACT
Pl 4y 13.75%0.04
= INCHES
D 0
________ =\
B s, &\ (Lt 1 e )
005 +0.02
INCH BEFORE
5  WEENDANT RETRACT .
LMIT 0.05 £0.02
CABLE Wert BeFoRe. 1
EXTEND LIMIT
NOTES:
£ = I. USE FOLLOWING PARTS:
@ c DESCRIPTION OR
REF DES MIL STANDARD
|
cLip TYPE TCI PER FED

INDICATOR LIGHT
XDSH, XDS2

MS25256-8

LAMP DS1, DS2

MS25237-327

CONNECTOR P{

MS3I00A-14S-5P

WIRE

NO. 18 AWG

2. USE CONVIENT LENGHTS OF WIRE AS REQUIRED.

o

. REFERENCE DESIGNATORS ARE ARBITRARILY ASSIGNED.





EPUB/media/file27.jpg
e 2.5 MS —a

+12v
WAVEFORM A +0.6V
- “
: 2.5 MS :
32.5M5 = ey
WAVEFORM B S,
f= 1.25ms+|
: +i2v
WAVEFORM C
+0.6V
le 1.25 M52

+12v
WAVEFORM D 3
+0.6V

je— 220 MS —sle—80 MS —sf

TSRV,

WAVEFORM E +06V
+ l2v ’w
WAVEFORM F I §

——) +O. BV

+12v

WAVEFORM G

== TO.6V

jo— 220 M5 —=fe—80MS —=
+12v
WAVEFORM H
. I\ l; +0.6V

EL6720-250-35-TM-108|





EPUB/media/file3.jpg
115V _AC, 400H. H C

FROM AIRCRAFT REMOTE

CKT BKR
ANDAC-DC JCT PNL
(NOTE 1) 115V AC, 400HZ, PH B
MANUAL
\V/H CONT PNL|
(UNIT7)
NOTES:

I. NOT PART OF CAMERA CONTROL SYSTEM.

2.POD ASSY INSTALLATION STATION NO.1,2,0R5
ARE STORES LOCATIONS ON AIRCRAFT WING

WHERE LS-59A MAY BE MOUNTED.

PHOTO
SYSTEM

ASSY
(UNITI)

115V AC,400HZ,PH C

ROTARY
MT
ACTR
(UNIT 2)

POD ASSY 115V AC,400HZ, PH .B

STA NO.1
POD ASSY

115V AC,400HZ, PH B

T (UNIT 10)
(NOTE2)

STA NO.2
POD ASSY

(UNITIO0)
(NOTE 2)

STA NO.5
POD ASSY
(UNIT 10)

(NOTE 2)

—

[

CAMERA

v

115V AC,400HZ, PH B

(UNIT9)

PHOTO

$ CONT PNL
(UNIT 3)

EL6720-250-35- TM-3





EPUB/media/file93.jpg





EPUB/media/file195.jpg





EPUB/media/file50.jpg
28 vDC
POWER
SOURCE

AUTO FAIL

RADAR ALTIMETER FAIl

o ls la

OFF
o/ AON
82 s3
3=l 3
OFF HASSIS GRD
5 6 J,/ ON 4
_? s4 %
ol +28V pC
ﬁ”/(OFF &
AON 165 | =3.3vDC

8| AUTO E V/H Fal oK.
S0 +47vDC o :

____o<

7| PRESS TO RESET o‘<n

clolwlyle

NOTES:
. USE FOLLOWING PARTS:

S7 +150 v DC

DESCRIPTION OF

REF DES MIL STANDARD
MODEL: KE00-8PCSCGDIB
CONNECTOR JI (95238)
| TERMINAL BOARD TBI Ms27212-1-20

TERMINAL BOARD TB2

MIL-T-55164/14, TYPE 8TB6

POWER SUPPLY PS-|,PS-2

MODEL:LH-18-A-FM(82033)

POWER SUPPLY PS-3

MODEL: HB-250M (85604)

SWITCH §1,53,54,55,56,57 MS35058-22
SWITCH 52 MS25103-24
INDICATOR LIGHT XDSI MS25256-8

LAMP DSI

MS25237-327

RESISTOR RI

RCR206202JM
2K, 5%, I/2W

RESISTOR R2

RW6E8V2R7
2700,0HMS, *5%,IIW

WIRING

NO. 18 AWG

OFF
+4.7v DC <5 AN
19, | auto FaiL
DC RET ! CHASSI
R

__'0<

|
T7ASA3 OUT (-5vDC) 12}

3.1 —24voe 13
BTN

SPARES

J

x cix
~

MATES WITH
CONNECTOR
ON MODULE
7A5





EPUB/media/file76.jpg
O

EL 6720-250-35-TM-85





EPUB/media/file33.jpg
8¥-W1-58-052-02973

“wD1BDYP Buzarn 9ound 104700 030 *§—§ o4nBuL

73NV INOMS

9NIAIZIS SSV19H3EIS TILVN
-93udNI 3NODITIS HiIM 031V
-NSNI ONIHIM ¥3ddOD QI TVINNY

‘GINNIL 39V9 22 SILONIA IS8 S
34IM ¥3ddOD OTTVIN

-NV'GINNIL 39V9 22 SIIONIQ S8 %

Iviold SALONIA Ld '€

LIXOVF DILSVId HLIM 39V9 22

3WV 031410345 ISIMYIHLO LON SIHIM 2
“SNNY WM FHL HOIHM OL

NOLLVLS 3H1 O GNOJSIHNOD (INIT
35VE 4O NOWWOD 3HL OL IN3OVaY)
3WIM HOV3 NO SYIEWNN TTVAS HL

3LON.

(20N Nouvis
20 Wi 30

NG-1a-1HA

XO-38-LHM

T

STy

%78

NE8-IAM

a3y
QI a-IHA

NGS5
HNEI-16- 1A

NS TE-IAM

€ N9-18 - LM

S NEO.

T

u! ;m
5|zl kB s
33 = g Bl
HiE o
g% i al
g g
2 2

NUO-THM

TI8-¥1e-Ng8

Se-IAR 2

e

s
2l






EPUB/media/file152.jpg





EPUB/media/file178.jpg
S |






EPUB/media/file118.jpg





EPUB/media/file135.jpg






EPUB/media/file214.jpg
T™ 11-6720-250-35
" TECHNICAL MANUAL

o ]

DIRECT SUPPORT, GENERAL SUPPORT, AND
DEPOT MAINTENANCE MANUAL
INCLUDING REPAIR PARTS AND SPECIAL TOOL LISTS

PHOTOGRAPHIC SURVEILLANCE SYSTEM,
AIRBORNE KS-113A
¥

HEADQUARTERS, DEPARTMENT OF THE ARMY
OCTOBER 1971





EPUB/media/file180.jpg





EPUB/media/file44.jpg





EPUB/media/file87.jpg
EL6720-250-35-TM-100





EPUB/media/file163.jpg





EPUB/media/file38.jpg





EPUB/media/file103.jpg





EPUB/media/file61.jpg
NOTES:





EPUB/media/file208.jpg





EPUB/media/file129.jpg





EPUB/media/file189.jpg
‘

b | D

pre 5 AMP. 5 amp
e

|
I

RELAY
| opr SYS ROY]

|INDICATOR  INDICATOR

FLASH AC
INDICATOR

FLASH DC
INDICATOR

NIGHT EXP|

INDICATOR

[E V/H 0-50 VOLTS
CONTROL

CONFIGURATION!

VeRT os0vouts

-30"L 2]
VeRT VERT
30 18T
Listw T ol
i
[Fomw. Vet )

SWITCH

SENSOR

S
EXP SIGNAL
- FOOT-L AMBERTS
FOCAL LENGTH. CONTROL
8 o JOPERATE Hod rear
i’_A il FOOT-LAMBERTS SIGNAL SWITCH

[EXP SIGNAL RANGE

-i00
TEsT Range
LENS CONE

——spaRE——

PANEL POWER
PULSETWER~ — VOM — (—R/C BROG—

wrdoL w2) | “wooute!
POWER SUPKLY' —

[~ INDICATOR

SWITCH

0C PWR]

AC PWR
INDICATOR

POWER
SWITCH

R/C BRDG +
TERMINAL

R/C BRDG —

1

ors, and connectors.

ROL 2)] [DC VOLTS| [MODULES POWER
ECTOR INPUT | CONNECTOR CONNECTOR
10) TERMINAL o [

o
o
O
s
-| PULSE TIMER PULSE
TERMINAL
[~
i

TERMINAL

PULSE TIMER GRD
TERMINAL

SCOPE GRD

TERMINAL

'SCOPE VERT.
TERMINAL

DG VOLTS GRD]

TERMINAL

EL6720-250-35-TM-97





EPUB/media/file120.jpg





EPUB/media/file146.jpg





EPUB/media/file56.jpg
LS-80A

BNC
ADAPTER
PN 1269

[PuLse TiMeR |
DIGITAL
TIMER {1

PULSE

DIGITALVOLTMETER [T DC VOLTS

T T o

TEST CABLE i) [ 115V AC,400HZ
W5 OF LS-80A AND
28V DC_POWER
PHOTO SOURCES
SYSTEM CONTROL (41)]{[CONTROL (w2)]
ASSEMBLY
(UNIT 1)

POWER CABLE WS
OF LS-80A

EL6720-250-35-TM-73

TEST CABLE W6 OF LS-80A





EPUB/media/file204.jpg





EPUB/media/file115.jpg
MT IS5V AC, 400 HZ

CAMERA
C +28V
v

P/O
ANY

BO° REL
K1

CAMERA
C +28V

—»9
(TO ROTARY MT ACTR, UNIT2)
FROM CAMERA
DC +28V

e COMPENSATED E V/H
> 15° REL 4—>1  (TO FILM DRIVE AMPL

K2 MOUDLE 1A2)
FROM CAMERA

OC +28v

i S
LG & DEPR

GLE RES +

RIS
[y

P/O
ANY

Bo°ReL [ T

I Kt

j=at o /0

| ANY

| 15° REL

E K2

et
L LG & DEPR

|GLE RES
. R8

i
|
|

i

COMPENSATED E W/H
31 (TO INTERVALOMETER
MODULE 1A1)

VERT DR OPEN (TO VERT

+33 CAMERA DR ACTR REL 8K4
INPHOTO JCT PNL, UNIT 8)

R DR OPEN (TO R CAMERA

—»32 DR ACTR REL 8K2 IN
PHOTO JCT PNL, UNIT 8)

DR OPEN (TO L CAMERA

——————%20 DR ACTRREL 8K3 IN

PHOTO JCT PNL, UNIT 8)

MT POS (ERROR)

»36 SIG (TO ROTARY
MT ACTR, UNIT 2)





EPUB/media/file13.jpg
91-M1-6£-062-0229713

(6 1INn)
vINYD

* L4VHOMIV 3HL 4O Luvd

ATIVOISAHA ONV VE11-SN 40 Luvd ATIVNOLL
-ONN4 S1 €3 138 30IHIA0 H/A TWINVW'Z
“WILSAS TOMLNOD VHINVO 40 1MVd LON1
1S3UON

738 3sNd

(915 HO¥Y3)
TI0A NOILISOd INNOW

ONT 3ive3do )

¢ ¥5 31ve340

AR, |

Y9 300N 35704

357nd 31040

OU5_351nd 3N131d VANV

(9_1iNn)
INd
100
010Hd

0 ABZ+) N340 HOOQ L83A Y 1

GO 351Nd

300W

|+awssaoR o 3s T

GNI Iv3-31V4340

GNVHIOD

IWE ¥ILNNOD

ONINIVW3Y
SINVY

1Sa€ ONI

31vy340

258 M

T

NOILISOd LNAOW

[CEEIE

ANOOW

¥SE MS

UMd SAS

085 AQv3E

—

H/A 3 WALSAS

100 A 82+) GNI AQv3d

(au9)

(2310N)
€1 13

90 ABZ +
¥0 a¥

]
CZ¥ERITT]

9IS (SSINLHOWE) IUNS0dXT

3¥NLOId VNV

(9 1INN)
INd 3570d
VHINVD MS

IS
S.107d

1 110N 335)

30143A0 d0iaeze 3108 338

¥0 Qu9

13V wou4

HOLYOIGNI

qiv3 01nv.

STIIHMEWHL

SLONN-ALID013A

71334-3001117Y.

2508 oM
e

(£ 1N0)
INd INOD
010Hd

(4 4INN) INd INOD
H/A TWONVI

(1310N 335)
Ol-VAV/NY.
wou3

H/A 3 0LnY





EPUB/media/file158.jpg
E

i

I

AT R T






EPUB/media/file99.jpg





EPUB/media/file64.jpg
BS

BS

NOTES!

I. CIRCUIT VIEWED FROM SIDE
ON WHICH COMPONENTS ARE
MOUNTED.,

2.— PARTS AND PIGTAILS ON
FRONT OF BOARD,

-~ PARTS, PIGTAILS AND

22 GAGE TINNED ANNEALED

COPPER WIRE WITH SILICONE

IMPREGNATED FIBERGLASS

SLEEVING, ON REAR OF BOARD,

—WIRING ON BACK OF
BOARD,

5.~ WIRING ON FRONT OF
BOARD,

6.=== WIRING ON FRONT OF
BOARD BUT UNDER A PART.

3

4,

7. PREFIX ALL REFERENCE
DESIGNATORS WITH 2Al,

8.BS DENOTES 22 GAGE TINNED
ANNEALED COPPER WIRE.

9. BSI DENOTES 22 GAGE TINNED

: \\E&': \

ANNEALED COPPER WIRE WITH s H
SILICONE IMPREGNATED ; s -t g 1
FIBERGLASS SLEEVING, M. 3 97 [y
e ‘I"T"l\(
=5

‘e pamh?
RIO RI8 k./ O

El6






EPUB/media/file48.jpg
81

R m DC GRD A
[

115V AC, 400HZ B
" 1
AC GRD
R6 —<e
$I6_GRD 5
MANUAL E WH ! E
|
B e 5
.u [}
O CHASSIS GRD (3
.m SHLD GRO i
m, DIM_CMD L
MATES WITH 7Ji
“. RADAR ALTIMETER FAIL ! (3 ON MANUAL
- - V/H CONTROL.
Lo PANEL LAMP + V DC L PANEL (UNIT 7)
m- MANUAL € W oveRmoE | 0,
|
o [ szevoe A
| ol DA

O
4.7V

SPARES I

5o

7
2%

-
2

33 G
)

l'i!
$_ ©
\=

nsvVac,
400HZ
POWER
SOURCE






EPUB/media/file166.jpg
Pigure 8-12. ntervalometer module 1A1, achemiatic disgram.






EPUB/media/file21.jpg
UNIT6

CAMERA PULSE PANEL

FROM GRD o o
TERMINAL s\
DS!  FRONT PANEL
EDGE LAMPS
+5V DCFROM
INTERNAL AND
EXTERNAL AL

LIGHTS PANEL

Ds2

§ TO PHOTO JUNCTION

PANEL

NOTE:
PREFIX ALL REFERENCE
DESIGNATORS WITH 6.

EL6720-250-35-TM-26





EPUB/media/file72.jpg





EPUB/media/file123.jpg
TO MT READY AND
MVB CISABLE CKT, AND
CCW GATE AND TRIGGER CKT.

7 CCW ERROR SIG

7 CCW SLEW SI6

TO MOUNT READY
AND MVB DISABLE CKT.

CW SLEW SIG

TO MT READY AND MVB
DISABLE CKT AND CW
GATE AND TRIGGER CKT.

CW ERROR SIG

EL6720-250-35-TM-40





EPUB/media/file212.jpg





EPUB/media/file182.jpg
COLOR COOE_FOR COMPOSITION TYPE ANO FILM TYPE RESISTORS.

SN0 €

ResTae
ToLEaNcE
IPERCENT

acx
srow o
neo. neo
onanse onancE
veiiow. veLiow. siuven | sio (coun sou-
e
orex onenn 43
k. ey 22 (nor ar.
| PLicABLE TO

PRI,

L spec oewT

WL spec nent

(Tl ottty
’ =1 PN
157 s (aaan 1 i
OeciuAL (6000} o~ |
2 romeo | 20 rio (oRavae)

ToLenmcs (sivem)-

(R) 820K £io%

MOLT (8RowN
ToLeRANCE (010}
(8) 330N £ 5%

L cnamacrenisTic

56 wosmG vou
|| forenarme -

Y

WicA - DIELE





EPUB/media/file174.jpg
T

L)

eI

5

Ly

sy

L)






EPUB/media/file131.jpg
-





EPUB/media/file80.jpg
EL6720-250-35-TM-95





EPUB/media/file100.jpg





EPUB/media/file143.jpg





EPUB/media/file186.jpg






EPUB/media/file138.jpg





EPUB/media/file190.jpg





EPUB/media/file111.jpg





EPUB/media/file52.jpg





EPUB/media/file95.jpg





EPUB/media/file17.jpg
READY INDICATE
(+28V DC)

(FROM PHOTO SYS ASSY)

PRESS TO TEST + 28 V DC

(FROM REMOTE CKT BKR

AND AC-DC JCT PNL)

OPERATE-FAIL

IND (+28V DC)
(FROM CAMERA)

PANEL ILLUMINATE
(5.0V DC)
(FROM INTERNAL AND

EXTERNAL LIGHTS PNL)

DC GRD
(FROM PHOTO
SYS ASSY)

MOUNT INTLK GRD
(FROM KA-76 A

e
OVERRIDE REL K4)

MANUAL E V/H (FROM MA!
V/H CONT PNL (UNIT 7))

AUTO E V/H (FROM AN/AYA-I10 » SW3s|
OR AN/APN -171)

PANEL
LIGHT
3Al

COUNTER
3MI

OPERATE

IND3DS2

IND 3DSI

i I

-

SYS
PWR

e
SW 354
PULSE MODE GRD
>l MODE PULSE IMC MODE GRD >
NIGHT MODE_GRD >

SW 3s3

1 MOUNT SW I5°L

>
MOUNT | [ MOUNT sw 30°L
MOUNT SW 15°R
SW 352 "youNT sw 30°R 5
AL e

SYS E VH

OPERATE GRD

(TO CAMERA (UNIT9) AND POD ASSY (UNIT |0}
READY GRD

(TO PHOTO SYS ASSY)

(UNIT 1)

MT COMMAND SIG
(TO PHOTO SYS ASSY (UNIT 1)
AND AN/AYA-10

EL6720-250-35-TM-21





EPUB/media/file107.jpg
HEIHE






EPUB/media/file170.jpg





EPUB/media/file60.jpg
—= l=—1.25¢cm





EPUB/media/file162.jpg
il I
o
oo
o o
%5 e ]
i L
1
0z am
i (vore 4
T
crio
i
e
o
Sber
| wi
Sex
—{ weevores

1
|
cauenn 0 om0 - <1

~ acionerzn
B
E
[
cnueni e sev

15VAG 400Kz, PHB =
coupensare
Em sicuaL

=
g
3

CAMERA AC GRO
+FILM oRVE

oHassis RO





EPUB/media/file119.jpg
+12V DC

VOLTAGE
REGULATOR
AICRI

» (CKT OPR VOLTAGE)

REG+9V DC (REF VOLTAGE
TO MT POS ERROR SIG
QUTPUT CKT, AND ERROR
AND SLEW COMPARATOR
AMPL  CKT)

FILTER

CAPACITOR
AlC 12

DRIVE TO
800 PPS GEN

= —

FILTER
CAPACITOR
AlCIi

P/0 P

T S

VOLTAGE
REGULATOR
AICR25

—

—> L CHASSIS GRD
i
J J DCGRD

$ REG-5.1V DC (REF VOLTAGE)

LIMITING

» -6V DC(CKT OPR VOLTAGE)

RESISTOR [——® +100V DC (REF VOLTAGE)
Rl

» -100V DC(REF VOLTAGE)
> HB¥AC TO DRIVER
» |15V AC NEUT AND
DC MOTOR CKT
> 115 V.AC

EL 6720-250-35-TM-I8





EPUB/media/file207.jpg
EL6720-250-35-TM-50.

Note, Brefix all sefrence dsiguations fr rtary mount acuator with 2.

1
2
H
4
5
‘

sassssasazazrsEsREREy

Serow ()

Washer (5)

Top cover (1)

Top cover gasket (1)

Serew (5)

Washer (5)

Wadher (6)

Electronic ciral ssserbly (A1) (1)

Serww (1)

peen o

End cover gasket (1)

Index gotentionsise (R6) (1) (rats sapplied
with o)

Serow (1)

Washer (1)

Cabie clamp ()

Rictor (89) ()

Resicar (RT) (1)

Capacitr (G8, €10) (2)

Serew (1)

Washer (1)

Besisor (R4) (1)

Threaded insulated tormizals (BY throogh
£5) (5)

Ground log (1)

Rivet ()

Support bracke (1)

End cover (1)

Connector (P1) (1)

Grommet (1)

Nut (3)

Waster (&)

Filter (FLY) (1)

Serew ()

Waiher (3

Gear ismp (1)

Antibaciash gar assembly (1)

Gear clamp (1)

Antibacklash gear sssenbly (1)

Capacitor (€3, C1) ()

Serow (5)

Washer (5

Clamp (6)

Folowap potentiometar (R3) (1)

Limit switeh (31) (1)

Serow (1)

Terminallog (1)

Mounting plate (1)

Screw (1)

Washer (1)

©
0
&
@
5

Washer (1)
Pinion goar (1)
Washer (2)
Retaining ring (1)
Washer (1)
Spiln shatt (1)
Key 1)

Cter s (1)
Gearing (1)
Bearing (1)
Bearing (1)
Serows (5)
Washors (8)
Serew (1)
Washer (1)

End eover (1)
End sover gasket
Serows (2)
Busting (2)
Serew (1)

Power assebly ()
Screw (1)

Washer (4
Bearing mut (1)
Worm gear (1)
Key (1)

De motor (B1) (1
Serew ()

Wasker (3

Serew (1)
Washer (1)
Motor mounting b
Nat ()

Taper pin (1)
Beasiag (2)
Washer ()
Washer (1)
Washer (1)
Worm gear (1)
Washer (1)

Gear shatt (1)
Serow (2)
Washer (&)

Shim (AR)
Beaing ()
Bearing block (1)

Housing (1)





EPUB/media/file28.jpg





EPUB/media/file84.jpg





EPUB/media/file67.jpg





EPUB/media/file41.jpg





EPUB/media/file2.jpg
wpaB0wp 3001q *(uworssnu 3B ordfy) WoySAE 1047U09 DIAUDY G~ S4BT

2-W156-052-02.973 e
Tha TUNIoW TUANGW | LS STl
STV y 3504 sunzseo
I* =T 3P0 FHLALTNONEW INd 357N
(6 N0 | VH3WYD
VEINTD ﬁ.. ELTCIGES = |
TGHS) HONI 3NS0dX3 LHOIN 0 e QU5 300N THON
1HOIN _
| T w3501 Assv God
ek (1 LINN) _
o S s g ] ) | e
ANNOW ASSV 004 [€ A TRIISAS OlOHd I ETsE|  INOD O10Hd H7A 3 TANGA WA
VIV - O10Hd WAS WOWW| O/ N
0
1 LiN0) 575 TIAIT NOILTS0d
nvon [ al
VEINYD T [ e (53100 €3om | |
H1ov ¥a nauuiovaal, || xor-an | oul (Y
e S AGEH | veIMw w3 avsaye [T
| Tin 350N SHooa _
T
| @i (8 LIN0) |
g 108 Nd 1o “L4VHOHIV 3HL 40 LUV ATIVOISAHA GNY VEII-SH IHL
| olond olokd | 40 LHYd ATIVNOILONNA SI 2S HOLIMS %007-dN ¥V3D 3SON ‘¢
L =] “(8 LINN) “INd 107 OLOHd NI SAVI3Y
OL GINOISSY N338 3AVH SHOLYNOISIA 438 ANVALIEHY ‘€
‘03717110 34V STVNOIS LNJLNO (S LINN) MOSNIS 1HOIT
*300W LHOIN NI G3SN LON 3HY (I LIND) LHOIS 3n01180 1
ONY (51 LINN) LHOIS 3NDITHO 8 ‘(<1 LINN) ¥IHOVHL 3NN LHOI13 2

T30 A82) 91 NOILIS0d IW <06 *300W SIHL NI 506 OL Q3LVION “1
1S3UON






EPUB/media/file32.jpg
6V Dg
BATTERY
5
o,

NOTES

PHOTO CONTROL PANEL
CONNECTOR 341





EPUB/media/file194.jpg





EPUB/media/file37.jpg
=

Lvﬁ‘ ‘v""fg‘sl#
: (!
VELOL 7 E’%DE
A&S
_— o " |

ELE’
72
0-250-35-TM!





EPUB/media/file45.jpg





EPUB/media/file6.jpg
NOTE:
LA-370A (I-3/4 INCH LENS CONE INSTALLED
ON CAMERA (UNIT 9).

POD ASSY READY (-+28V DC)

POD ASSY II5V AC,400HZ, PHB

POD ASSY +28V DC (SYS ENERGIZED) POD ASSY

(UNIT10)

POD ASSY TRIG I

MANUAL
V/H
CONT PNL
(UNIT 7)

MANUAL E WH MANUAL E V/H

r PHOTO NIGHT EXPOSURE_INCR o
| NIGHT MODE . MGHT MODE |  PHOTO MERA
SGUIENG SYS ASSY CYCLE PULSE (UNIT9)
(UNITB) (UNIT 1) (SEE NOTE)

 FILM DRIVE

| PNL (UNIT 3) READY INDICATE (+28V DC)

SYSTEM E V/H

EL6720-250-35-TM-7





EPUB/media/file177.jpg





EPUB/media/file88.jpg
EL6720-250-35-TM I

exploded view.

19
Figure 5-51. Camera mount B,





EPUB/media/file24.jpg
TM 11-6720-250-35

“unaborp pusyos
porfyduns o0 30824 pup L030NPUL 3N H/A H SUDWOINY “Lg-§ 2anbug

62-W1-58-062-024973 “ i
3qwu3A0
wa 3tin "< )t
W ord o %
] X e |
HOLIRS
L1y L% .3 30185310

(2¥Sv ¥o sv)
UIENNN ATEWISSY
-80S ONY (L) ¥3BWON
LINN HLIM SNOLLYNOIS30
30NU3II TV X1338d

- QUD SISSVHO

(13Nvd S1HOI

TWNNILX3 ONY
TNYILN WOMS)
T QNVWWOD Wia
o/d

10 130
ovs wn 301
Wil Tal{he 38
=
I
v |
r S
| |
NG 0 _
I om I
_ v “ |
L ssom| | 1 Wouisaaw umd
=—oumE=—— | 50 Woud) 90 A 82+
4
|

oL 13534

2vy ora |
)

r—





EPUB/media/file151.jpg





EPUB/media/file75.jpg
I
2
%3
P
5‘:9.10
5
:I
6
O 4

O

€L6720-250-35-TM- 82





EPUB/media/file104.jpg
rou
INT AR Ex1
e

PANEL 1LUMNATE 45 0C

rores

)
o
—
|
|
—
o &
[ R
Bty ™ | I
IR e puxse wooe ono
L et e )
(e !
wtan vow
o
oo
P o
o AT (canan o szov
ol
oy oy
2
Sihveihr |t onszovos
e
o
e cocffom
o0 G il

1-NIT PART O CAMERA CONTROL SYSTE.

2. ARBITRARY REF DESGUATORS HAVE BECH
ASSIGHED 0 RELAYS I PHOTO ST P
(ONIT'S1 A0 KA -7éa OVERRDE RECAY

= 3. 500 s AT SR 0
htiaTas s e,
| = T
o [— 4. L ACCESS DR INTLK SW S1, NOSE GEAR UP-LOCK.
! i SUSL R S sE e
| ‘OVERRIOE RELAY K4 AND CAMERA PULSE RELAY
! Sroess sl e Qe L
G S
|
|
o s o s o2
I Ko
I
l
sser
| l lPuLsE. % Pooassy
| ooe T 0)
| camems oc ManuAL o camesa jow torest
e Rl ) ek =
f W e -3
s | [ woma
S P
I = 1 CAMERA oo assy
| ! 1 i) T 10
= conTem. [ PrO A oaTA
i T | e ["m""
| wnre)  lsaavoc
1 | Jeh— P/O STA NOS
2000 s e L e PR IR R N
lowgmoe o)) o6 [ e i
Y8 assy | I
T S e Lroo sssv amvoe
| I | VERT o8 open
i ekt o
loaseron szsvoe | 275 | SR oo [Lonores oitfo
+ OVERRIE | ot TN
I RECKe | STRaser | on ceen e
H NoTE 41 | I o)
lcamena on +zevoc | Mose cear ! |
T Ve il !
(| LU ! I Jfere
T t T T
| | |
| | }
o o t80e L o
=
OR ACTR T W @)
I || s | (ond Elea
| 2 | [ L
| e | e
canena on s28v0c L a1 J e || || e
| i wee |1 (NT &) | REL 8Kz REL K3,
|
J \L | L 510 mroro






EPUB/media/file92.jpg





EPUB/media/file134.jpg





EPUB/media/file147.jpg





EPUB/media/file200.jpg





EPUB/media/file81.jpg
T™ 11-6720-250-35






EPUB/media/file140.jpg





EPUB/media/file183.jpg





EPUB/media/file175.jpg





EPUB/media/file73.jpg
EL6720-250-35-TM-94





EPUB/media/file132.jpg





EPUB/media/file149.jpg
nores:

Al 1. THE SWALL NUMBERS ON EACH WIRE ADIACENT T0 THE.
g d o OR BASE LINE) CONRESPOND 70 THE STATION TO WHIck
§ 8 g8 e RN,
A L 2. T OBNOTES PETAL LEAD.
3. PTI DENOTES PIGTAIL LEAD ISULATED WITW SILICONE I
e A FISERGLASS SLEEVING.
u Te_te9 THO
1 = 6
s 8

oeTAL oF PRNTED CrcuT
'BOARDS O SwIToH 85

oz}t mes

33 E g |
i 500 ! is
Seg ot prf lor S
) (a Pl ‘ 3 o ol 8
| S . iR E
o






EPUB/media/file57.jpg
DIGITAL
TIMER

DIGITAL

VOLTMETER

LS-80A

BNC
ADAPTER
PN 1269 PULSE TIMER

R/C BRDG

R/C BRIDGE

e

——‘ OSCILLOSCOPE

OR VTVM

MODULE TEST
ADAPTER
(PN79i2-119)

Ji | PCB &CMPNT ASSY|
J2| INTERVALOMETER
v3(FICH ORIVE awP]

DC_VOLTS [Score ]
1l [
INPUT | [GRD VERT] [GRD

PENDANT CABLE

Jll Ji

' [MobuLEs] [Power ]

v —

115V AC,400HZ
AND 28V DC
POWER SOURCE

POWER CABLE W9
OF LS-80A

EL6720-250-35-TM-74





EPUB/media/file106.jpg





EPUB/media/file14.jpg
Wb 40019 ‘oPOUL IYBIN *9T-8 e4mbrL

LI 1-6£-0652-0229713
(a¥9) | (¥ LIND) (8 LiNn)
XN (00 ABZH INd
N3d0 | u10V ¥a 4000 o0
(3ZI9YINI WILSAS)

¥00Q | 1y3A VHINYD | olowd

50 A 82 + XSSV 004
150 A 62H) N340 5000 T¥3A T
SN3T HONI /8 1) V022~V
le 8 Hd ‘ZH 00% .310N
) OV ASI1 ASSV 00d €S2 MS :
[k 3o ]
sy, [© WA 3 ASSv G0d QN9 300N LHOIN [C300n ]
aod —»
(00 A82+) AQV3Y ASSV 00d
Ie INg
18399141 ASSY 0d BINAD
SNINIVW3Y
——— SINVHA
>
THI9IUL ASsV 00d ant
v4-3LV43d0 reelon

>
3Lv¥3d0

(2 11Nn)
¥1ov
1N
AMVLOY

91S NOILISOd
LH3A MS LNNOW

QNYWWOD EERINE

e
NOILISOd LNNOW ANNOW

Q¥9 AQV3H INNOW
(915

(6 LNn) | Howu3

SII0A NOILISOd LNNOAW (1 LINR) e

(1 3108 ASSY SAS Quo 31va3do DEEENG
VHINVD OLOHd le UMd SAS
9 Al HMBNNHL
¥ONI HSdX3 LHOIN apeiioes R
SLONM-AL1190713A
le 1SE MS H/A3 VANV /1334-3001117V
»
GNI 31v83d0 H/A 3 WALSAS WA
(2 1INN) INd INOD
H/A WONVA
AA Q¥9 31VH3d0 oanezy | | 2sasan
ET GNI AQv3d Aqv3y
= INHA+
» (€ 1INN) INd
(OW1) ¥OVBa334 HOVL- TI0¥INOD
OLOHd

QH9 HION3T W04

EC s i |





EPUB/media/file211.jpg





EPUB/media/file20.jpg
SHIELD A (—,-.-ﬁ NotEe:
1

3 UIPMI

CELL- g 1. T INDICATES EQUIPMENT
MARKINGS .

CELL+ C

i 2. PREFIX ALL REFERENCE

SPARE De]_ P DESIGNATORS WITH 5.

3. CONNECTOR VIEWED FROM
PIN SIDE.

vi

ELE720-250-35-TM-25





EPUB/media/file63.jpg
81

s2
OFF 2, 90° VERT ‘; MOUNT 90° VERT POS J
(SPARE) ¢ 35 I5°R B
O o MOUNT (5° R POS
8 4, I5°L ¢ MOUNT i5° L POS
< O O
9 MOUNT 30°L POS
5 5 30°L T
(SPARE) o, 30°R £ MOUNT 30°R POS
6
F
5 <
G SPARES
o4 —<e
H MOUNT POS SIG
OFF o 0C GRD <J
1sv K
A /; ON MOUNT 115V AC, 400 HZ
115V AC S °—‘L
400 HZ CHASSIS GRD
POWER o=
SOURCE | M | MOUNT INTLK GRD
oM N | MOUNT READY GRO
ioc P
_| [RET e
& XDSt RO
28V DC DS! ;F SPARES
POWER
SOURCE o—— —|—<s
F[+28voc

NOTES:

MATES WITH
CONNECTOR
2P| ON
ROTARY MOUNT
ACTUATOR
(UNIT 2)






EPUB/media/file122.jpg





EPUB/media/file165.jpg





EPUB/media/file169.jpg





EPUB/media/file126.jpg





EPUB/media/file112.jpg
ISV AC, 400 HZ,PH B

CHASSIS GRD

COMPENSATED E WH
(FROM PC BOARD
AND COMPONENT
ASSY MODULE 1A3)

OPERATE GRD
(FROM PHOTO
CONTROL PANEL,
UNIT 3)

CAMERA DC
+28vDC

NOTE:

PREFIX ALL REFERENCI
1A1 EXCEPT INTEGRATII

4

RESISTOR
NET,
R6, R9,
RI2, R2I

DIODE
AICR4

REG +39VDC

REG +6.2V DC

CYCLE PULSE

» (TO CAMERA,
| UNIT 9)

RESISTOR

APACITOR
ce

RESISTOR
Ri9

RESISTOR
RI7

RI4

+28v DC

DIODE

EL6720-250-35-TM-32





EPUB/media/file96.jpg





EPUB/media/file53.jpg
14

13

I ——






EPUB/media/file10.jpg
GEAR 3

ANTI-BACKLASH

GEAR (NO SPRING)

ANTI-BACKLASH
GEAR

U TN T

EL6720-250-35-TM-1|





EPUB/media/file160.jpg





EPUB/media/file29.jpg
T81

\
4] oc crD
t;' 115V AC,400HZ, PH B ___|_‘<,3
r B
D
9 SIG GRD, S
E MAN E V/H a
oFf| O
AUTO E V/H FALL
M CHASSIS GRD 1<
o G
“ SHLD GRD
O
S3 20N ',. OIM_COMM 3 | mates with
OFF| 741 ON
s4 RADAR ALTIMETER FAIL i\ ManUAL
T V/H
PANEL LAMPS +5V DC 4 rCoNTROL
O 1 L[ paNEL
i) MAN E V/H_OVERRIDE A
+28 v DC *d
2] oD%
K Pl
arv R
orF\J |
oN | <S
NOT USED

HSVAC
400HZ

% 0< Q€ 04 00 O
2| 7
d
X

POWER
SOURCE







EPUB/media/file205.jpg





EPUB/media/file9.jpg
™

OI-W1-5€-062-02.9713

(£ LINN) INd (£ LINn)
1NOD 010Hd INd_INOD
ord H/A VNV
(z310N)
e 113y
¥3INNOD ani NI 2vevL i Wiy [ IZLI-NdWNY
SNNIVW3Y | (4753 yi3d0 W | 55 35na Lo ¢ Lt 1
31901 RETEL NG ¥
SINVES oLny T3, 30ENI0 g O1-vaw/NY
1sae
T .
Svaavasao Y
31vu3do VA-31v8330
S
oanszh| (b 1NN (2 LNn)
_ S lel—_ani )| Assv sas e (ot | (8 AN | quo el | a¥o ulov
AQvay AQv3§| OloHd [*N340S8000| ooy N340 H00G|  Lyonary Aavas INOW| AW
S
S (00 A 82+)
N3dO ¥00a
14384
“LIVHONIV FHL 40 Luvd ©ansz+H
PRI ELT) (3
ATIVOISAHd ONV VEI1-SH 3HL (6 LINN) I (1310N) INdINOD
B e cavNoliohn Suv ONI 3Iv83d0 |  VHIWVO 09 300N IFOIN| OLOHd
15713Y V4 WITV VSL-YX ONY e YHINVDOQ Azt Gud AQv3H
€31 138 30YIA0 H/A WNNVHZ
“300W LHOIN NI ONILY
~43d0 N3HM AINO IN3SIHd 1
:S3LON I 310N)0a A 82+ AGV3H ASSY G0






EPUB/media/file155.jpg
= A





EPUB/media/file47.jpg





EPUB/media/file78.jpg
=

22

EL6720-250-35-TM-42





EPUB/media/file137.jpg





EPUB/media/file198.jpg
(20N) IS8 ¢

OIA €

cr

R3

12
5678

PTI

c3

ne €

(ION) Is8 S

ns v
P-g¥ |

8-€4 |

-84 |
9-€¥ |

S-¢¥ |

8ol

"

8 M8

(GoN) IS8 PHW

(bON) IS8

LHM

BS|

s8

S
8
EELL)
B
S (ZoNise; |

€ oa -
S (60NISE @

G (9'0N)Is8

OIAY

el me ©
8 s8 o (m NGT 6
v (onisa| & w~“o a4
v EoN)iss = 4 (EON)ISE 6
?
9 iHM @
I
3 L _M_Zas = (¥ON)ISE - 6
T - | GON)ISE 6
9 o3y & © | (90N)IS8 6
5 E3 & _ o & (LON)IS8 6
s > = o & | (eonise 6
9 W8 © (6ON)IS8 6
{oronisa 6

G (BONIISE
S (OI'ON) IS8

BSI

S (£ON)Is8
Nyg8
na
NE9
RELY

©| | vf v

Bsi

©

N¥O

PT
8
PT.

2T






EPUB/media/file0.jpg
{EFZ&{NICAL MANUAL l

No. 11-6720-250-35





EPUB/media/file197.jpg





EPUB/media/file154.jpg





EPUB/media/file171.jpg





EPUB/media/file42.jpg
EL6720-250-35-TM-61(2)






EPUB/media/file19.jpg
*30IS Nid WON3 GIMIIA HOLOINNOD ‘¥

SYOLYNDISIA 3ONINI4IH 1TV XI43ud'E
‘S1¥vd OL QIN9ISSY N338 3AVH
SHOLVNSISIQ FONIHIJTY AMVHLIBHY 2
*NOILISOd 035010 3HL

NI MOGNIM VHINVD 3HL ONV Q3ONILX3

AT104 L14VHS HOLVN1OV HOOG 3HL HLIM
NMOHS 34V SNOILISOd HOLIMS LINIT

:S310N

‘b HLIM i
|
|

(N340 ¥000)
Lovui3y
—

14VHS ¥OLVALOV ¥O0Q (B |

=
(@3S010 ¥00Q
AN3LX3

035070 1000 |
MOGNIM VN3NV

)

£y

+

qm\r\_?||\

1
!s3moLims

B ettt 1 ]

| 1ovH134

Hu
-

I
|
1
1 =
1
1
1

o auo

1
—(3 Q49 HOOTHILNI
1 N340 ¥00Q

1

1

{

1
¥00a N3dO
> ONY L3VHS

N340
¥00a

|
|
f
1
'

ENTLN $7100 23

| a3l =
wdll & NY

1 Iivea | 1n4

1| wEeaNi

| [

! ason | lﬁ Sy

i 4000 '

= 1

3 N |S3HOLIMS
e e === RN

| ON3Lx3

s :-/_O\|LLA

10VH13¥ OL ¥IMOd

¥00a
@ 3S0T0 ONV LiVHS
ON31X3 0L ¥3Mod

!
e
1
1
1
1
1

(W3LSAS SIHL
NI G3SN 1ON)

Qe HOLIMS LI






EPUB/media/file79.jpg
® N oo

5 1916 17 18 17 IS 21

5 4 5 [£3
EL6720-250-35-TM-45





EPUB/media/file85.jpg





EPUB/media/file36.jpg
DSI Ds2 NOTES!
FROM INTERNAL _ L84 H20 A (SEENOTE2) 1. PREFIX ALL REFERENCE
AND EXTERNAL

DESIGNATIONS WITH UNIT
LIGHTS PANEL NO.6
2. WIRING EMBEDDED IN
LIGHTING PANEL ASSY .
(SEE NOTE 2)
sl
FROM PHOTO  KA76-7820
JUNCTION
PANEL

EL6720-250-35-TM-57





EPUB/media/file101.jpg





EPUB/media/file127.jpg





EPUB/media/file161.jpg





EPUB/media/file144.jpg





EPUB/media/file187.jpg
TERMINAL

VOLTMETER

VOLTMETER —

TERMINAL

CONTROL
PANEL

CONNECTOR [J6]

1S9 [15°®

[50°] [

PULSE]

INDICATOR

INDICATOR

INDICATOR

INDICATOR

[30°L

[30°R

OPERATE |

[auTo]

[wieHT ]

{PuLsE mc]

INDICATOR

INDICATOR

INDICATOR

INDICATOR

INDICATOR

INDICATOR

SHUTTER
MECHANISM

-120v.

+120V:
oFF-

CONTROL PANEL:

-5y
-5.08v
£V

€ NPT

TEST

INTERNAL
TESTS

+18v 0C: 413,
28v0c
TonTROL
PANEL
RELAY
TEST
SHUTTER.
TesT

masTER

RELAY ASSY.

4

[operaTe]
SWITCH

voc
“6.8v0C

MASTER
SWITCH

2voc
.2v 0

LawP TEST

caLsRaTE

senson  OPERATE
e SENSOR
9 el S

FWD  CTR  aFT

13000 yep

@ ®

Fwo.

SELE
Fest

oFF

FOCAL PLANE

SHUTTER

e
Flagn

TeST

SHUTTER ASSY

TIMNG
opeRaTE RECYCLE

NTE-A- =
sTop S
. FLASH
FLAS) asn  PULSE
oaTa oPERATE
SPEED. RECYCLE

TEST)

SWITCH

@

SHUTTER
TRIP

POWER
CONNECTOR
72

OC POWER

AC_POWER

POWER

INDICATOR

INDICATOR

SWITCH

EL6720-250-35-TM-96





EPUB/media/file201.jpg





EPUB/media/file5.jpg
AUTO

E V/H

FROM

AN/AYA-10
OR
AN/APN-ITY

PHOTO MANUAL E V/H

NOTES:

I. AUTO E V/H IS APPLIED TO PHOTO JCT PNL (UNH 8) WHEN MANUAL
V/H OVERRIDE REL K3 IS ENERGIZED. WITH MANUAL V/H OVERRIDE
REL K3 DEENERGIZED, MANUAL E V/H IS APPLIED TO PHOTO JCT
PNL (UNIT 8).

2. MANUAL \/H OVERRIDE RELAY K3 |S FUNCTIONALLY PART OF KS-Il
AND PHYSICALLY PART OF THE AIRCRAFT.

JCT PNL
(UNIT 8)

P/0 MANUAL P/O P/O
PHOTO AUTO E WH V/H (SEE_NOTE ) PHOTO AUTO E W/H PHOTO
JCT PNL OVERRIDE JCT PNL SYS ASSY swas!
(UNIT 8) REL K3 (UNIT 8) (UNIT 1)
(NOTE 2)
SYS E V/H e ™
| 7
PHOTO SYS ASSY
(UNIT 1) I
+ FILM DRIVE
COMPONENT [COMPENSATED AMPL - FILM DRIVE CAMERA
- . MODULE (UNIT 9)

ASSY MODULE
1A3

—TACH FEEDBACK

EL6720-250-35-TM -6






EPUB/media/file68.jpg
o
@
]
"
o
o
8
o
&
e
®
=
@







EPUB/media/file176.jpg





EPUB/media/file31.jpg
02VEb 6
02vab 6

NOTES

SIVEe L

NSIVBOI 6f €

L2

1y IIVES §
V| ocwv 6|
02v9% 6

SIVZE 8

02815 ©

4

Ki
(VIEWED FROM TOP)

Geags

TO THE COMMON OR BASE LINE) CORRESPOND
TOTHE STATION TO WHICH THE WIRE RUNS.

I. THE SMALL NUMBERS ON EACH WIRE (ADJACENT |
2.BS DENOTES 22 GAGE TINNED, ANNEALED

7883

COPPER WIRE.

3. ARBITRARY REFERENCE DESIGNATORS HAVE

BEEN ASSIGNED TO ALL ITEMS.
4. PREFIX REFERENCE DESIGNATORS WITH 8.

5. PREFIX ALL WIRE NUMBERS WITH KA-76.

6.PT DENOTES PIGTAIL LEAD.

P

IMPREGNATED FIBERGLASS

7.PTI DENOTES PIGTAIL LEAD INSULATED WITH &
SILICONE

SLEEVING

©
2
@
=

NGZo101 &

DECVIG]






EPUB/media/file25.jpg
NOTE

PREFIX ALL REFERENCE
DESIGNATORS WITH 7.

R4
10K

1
|
I
I
J

| THUMBWHEEL. THUMBWHEEL
-5V DC (FROM-5V DC
REGULATOR CKT) \— |
L 999.8K 998K
TP9: | L
\r ¢io
+128V DC (FROM
+128v DC 560 PF

+128vV DC

REGULATOR CKT)

L 1
X
MANUAL
R2 R1 v4 AR £
8,200 2K % E Wy
Y
2
SI6 J SIG
FROM DC PWR | GRD — ™ GRD
AND DIST CKT —
Do

EL6720-250-35-TM-30





EPUB/media/file193.jpg





EPUB/media/file116.jpg





EPUB/media/file150.jpg





EPUB/media/file74.jpg
10 78 1716
EL6720-250-35-TM-92






EPUB/media/file91.jpg
EL6720-250-35-TM-56()






EPUB/media/file159.jpg





EPUB/media/file133.jpg





