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CHAPTER 1

INTRODUCTION

1 - 1 .  S c o p e

a. This manual covers direct support, general
support, and depot maintenance for Camera Set,
Still Picture KS-98A and KS-98B. It includes
instructions appropriate to direct and general sup-
port and depot maintenance for troubleshooting,
testing, adjusting, and repairing the equipment
and replacing specific parts. It also lists tools,
materials, and test equipment for direct and gen-
eral support and depot maintenance.

b. The complete technical manual for this equip-
ment includes TM 11-6720-247-12.

NOTE

For applicable forms and records, refer
to TM 11-6720-247-12.

1-2. Reporting of equipment Publications
Improvements

Reporting of errors, omissions and recommenda-
tions for improving this manual by the individual
user is encouraged. Reports should be submitted
on DA Form 2028 (Recommended Changes to
DA Publications) and forwarded direct to Com-
manding General, US Army Electronics Com-
mand, ATTN: AMSEL-MA-SNV, Fort Mon-
mouth, NJ 07703.

1-3. Indexes of Publication

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

b. DA Pam 310-7. Refer to DA Pam 310-7 to
determine whether there are Modification Work
Orders (MWO’s) pertaining to the equipment.
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CHAPTER 2

FUNCTIONING

Section I. MECHANICAL FUNCTIONING

2 - 1 .  Camera Body

The camera body includes three major subele-
ments: adapter back, focusing mechanism and
rangefinder. All are built about a camera body
which permits the assembled body to accom-
modate lenses ranging from 58-mm to 180-mm
focal length on a 2 1/4 x 2 3/4 format.

a. The rigid adapter back is permanently at-
tached to the spacer. Interchangeable film holders
or adapters are attached to the camera body
through the back plate locking mechanism (para
2-4).

b. The focusing mechanism consists of a focus-
ing ring focusing guide and an infinity stop. The
mechanic21 design of the focusing guide estab-
lishes the axial rigidity of the focusing ring.
Three mating lugs in the focusing ring and the
focusing guide permit attachment of the lens bar-
rel and prevent rotation of the lens on axis as the
focusing ring is rotated through its range of
approximately 100º. The limit of rotation is es-
tablished by a fixed mechanical stop and an ad-
justable infinity stop pin, thereby fixing the dist-
ance to the focal plane of the camera unit. Manual
rotation of the focusing ring translates outward
or inward movement to the lens barrel.

c. The rangefinder/viewfinder (fig. 2-l) is
coupled to the lens barrel by means of a cam
follower lever, rangefinder cam and infinity stop
pin. When changing lenses the coupling opera-
tion must be performed. With the focusing ring
rotated to its infinity position, plunger A acting
through lever A moves the spring-loaded shaft
and lever B out of the locked position, freeing
plunger B. Downward pressure on plunger B re-
leases the clutch allowing the cam follower lever
and main lever follower to assume the infinity
position against the rangefinder cam in the lens
and barrel. At the same time, the main lever
moves into a contact position with the main
lever follower. As the main lever adjusts, its

pivoting movement rotates the mirror shaft caus-
ing the moveable mirror to change its angle in
the viewing path.

NOTE
Depending upon the focal length of the
lens, the main lever can be pushed into
the infinity position by the main lever
follower rather than being free to move
against the follower.

When plunger B is released and the focusing
ring moved off infinity, pressure against plunger
A is released. Lever B is also released and allows
it to be returned to its locked position beneath
the stop collar on plunger B. Lever B is constantly
pressed against plunger B to prevent any change
in the infinity setting until the lens and barrel is
changed.

d. Parallax correction (figs. 2-2 and 2-3) in
the rangefinder/viewfinder is accomplished from
the primary movement of the cam follower lever
against the rangefinder cam after the system has
been coupled. As the focusing ring is rotated, the
pin on the cam follower lever follows the curve of
the rangefinder cam causing the interlocked fol-
lower lever to pivot and move the main lever. A
flange on the parallax coupling lever contacts the
edge of the main lever and pivots as the main
lever is driven. One end of the mask actuator is
located through a slot in the upper arm of the
parallax coupling lever. As the lever is actuated,
motion is translated to the mask actuator caus-
ing the position of the mask to shift upward.
Springloading of the mask actuator constantly
presses the mask downward against the arm of
the mask actuator insuring positive mask position-
ing.

e. The lens and barrel can not be removed from 
the camera body unless it is deliberately un-
locked (fig. 2-4). The focusing ring is rotated to
the unlocked position. Pressure on the lens re-
lease button exerts direct force on the pivoted
leaf spring and cam follower lever. This pivots
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the cam follower lever out of contact with the
rangefinder cam and simultaneously withdraws
the lock plunger from the focusing ring bearing.
The focusing ring is uncoupled for final movement
to the align4 position (of drive pins and guide
lugs) and the lens and barrel can be removed
from the camera body.

2 - 2 .  F i l m  H o l d e r s ,  R H / 1 0  a n d

The RH/10 and RH/20 roll film holders consist of
three functional components : dark slide, frame
and cover assembly and carriage complete.

a. The dark slide is held in place by friction
between the slide and the channels in the frame
and cover. With dark slide properly inserted, a
loaded holder can be removed from the camera
body without risk of exposing the film.

b. The frame and cover assembly provides the
light-tight closure for the film carriage. Film
flattening rollers cemented into ‘the frame in a
parallel position, rotate from the friction of the
film being drawn through the film plane and pre-
vent the film from buckling while in the film
plane position. The cover is attached to the frame

Figure 2-l. Rangefinder/viewfinder infinity coupling,
schematic diagram.
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Figure 2-2. Rangefinder/viewfinder parallax correction,
schematic diagram.
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by means of a piano-type hinge which pivots on an
upset straight pin. The locking mechanism is dis-
cussed in paragraph 2-4.

c. The carriage complete (fig. 2-5) is the me-
chanism for transporting film from the supply to
the take up spool through the exposure path. The
film advance lever is keyed to the take-up spool.
As the film advance lever is actuated one full
stroke, the ring gear is rotated in the direction
of the lever advance stroke. Two opposing planet
pinions within the ring gear are driven in the’
opposite direction and in turn, drive the sun
pinion in the direction of the film advance lever
movement. The planed- gear carrier, lock ratchet
and film advance pinion are rotated in the same
direction as the film advance lever. The spooling
key (not shown) is also rotated in. the same di-
rection, causing the take-up spool to rotate. The
springloader planet gear carrier acts as a clutch
causing the free return of the film advance lever
upon completion of the stroke. An intermediate
gear is driven by the film advance pinion and in
turn drives the counter gear. On the intermediate
gear shaft is a spring-loaded lock lever. In the
locked position the lever engages a tooth in the
lock ratchet and prevents movement of the film
advance lever until it is manually moved to the
unlocked position. This is a pivoted movement of
the lock’ lever which causes the leaf spring on
the underside of the lock lever (see inset) to
enter a tooth on the metering cam which pre-
vents the spring-loaded lever from reengaging the

Figure 2-3. Optical schematic diagram.
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Figure 2-4. Lens and barrel removal,
schematic diagram.

cam. The pivoting action of the lock lever also
causes it to disengage the lock ratchet which
frees the mechanism for further film advance.
Riding against the underside shoulder of the
metering cam is the counter engaging lever. Two
projections on the shoulder engage the spring-
loaded counter engaging lever in sequence as the
lever is being pressed against the shoulder through
its spring load. As a projection is engaged, this
“locks” the cam and exposure dial and prevents
rotation of both upon completion of the last ex-
posure. When the counter engaging lever is in
the locked or idle position the metering cam is
also aligned to hold the lock lever in the idle
position and provide free movement of the film
advance lever. The counter mechanism can be
reactivated only by manually turning the counter
dial to the “start” position. From the “start"
reset of the exposure dial, the geometry of the
metering cam still acts to retard the lock lever
and provide free movement of the film advance
lever. From “start” to first exposure position the
mechanism is in the idle mode which provides for
leader take-up but does not lock. First exposure
position automatically resets all mechanisms.

d. Because of the manufacturers’ difference
in spooling PO and 20 exposure film-one has
backing paper the other does not-it is necessary
to provide additional drag on 20 exposure film to
prevent it from buckling during too fast film
advance. This is accomplished by adding a leader
takeup gear, an idler pinion and a brake spring
to the gear train (fig. 2-5 inset). In all other
respects the 20 and 20 exposure carriages are
identical.

2 - 3 .  F i l m  H o l d e r ,

The RH/50 roll holder has the same basic com-
ponents as the roll holders previously described-
dark slide, frame and cover assembly, and car-
riage. Other than physical size, the main dif-
ference exists in the mechanism within the car-
riage which transports film from the supply
cassette through the film path into the take up cas-
sette (fig. 2-6).

a. When advancing film, the film advance lever
is manually actuated which loads the film ad-
vance lever spring which returns the film advance
lever to its normal position when external pres-
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Figure 2-5. RH/10 anti RH/20 mechanism in idle
position, schematic diagram.

sure on the lever is removed. A main gear on
the lever hub is driven in the same direction as
the action of the advance lever. in turn, the
main gear drives the intermediate gear and the
drive roller gear. The drive roller gear is attached
to the main shaft of the film drive roller which
causes the film drive roller to rotate at a syn-
chronized rate. The rotating film drive roller
“pushes” the film into the cassette and assists in
spooling in the take-up cassette. The intermedi-
ate gear meshes with the take up gear on the
film take-up shaft. A winding key at the end of
the shaft is rotated as the take-up gear is driven
by the intermediate gear. The key enters the
take-up spool inside the cassette and rotates the
spool in the take-up direction. The net effect of

the “pushing” action of the roller and the “pull-
ing” action of the spool causes minimum tension
on the film with maximum positive spooling. A
clutch spring on the take-up shaft constantly
presses the take-up gear into the take-up direc-
tion and prevents any back lash on the winding
key caused by the tension within the spooled film.
A gear train brake located on the counter gear
shaft provides the drag needed in the gear train
to prevent too rapid film advance. A pin on the
counter gear engages a tooth on the exposure
dial and advances the dial one exposure mark each
time the film advance lever is actuated. The ex-
posure dial pawl, in contact with the toothed seg-
ment of the exposure dial, prevents backward
movement of the dial.
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Figure 2-6. RH/50 mechanism in film advance position,
schematic diagram. 

b. A film running indicator is an extension of
the main shaft on the supply roller. The friction
between the film and the roller as the film is
drawn past the roller causes the indicator roller
main shaft to rotate.

c. The carriage is hinged at the bottom plate
to permit insertion and removal of the cassettes.
A lock mechanism (para 2-4) prevents the
hinged base of the carriage from opening ac-
cidentally.
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2-4. Locking controls

Two basic types of locking controls are used on
components of the camera set. They serve the
following purposes: attachment of components to
the camera body, temporary prevention of move-
ment in otherwise movable parts, locking of clos-
ures to prevent accidental opening.

a. Friction type locks depend upon frictional
force created between two contacting surfaces.
The primary frictional force can be increased by

increasing the pressure of one member against
the second member through application of an
external pressure source.

b. Latching type locks depend upon the coupl-
ing of a latch member to its mating lock member.
The positive action of the latch in the closed
position depends upon springloading the latch to
press it against its mating part. External force
must be applied to overcome the spring tension
holding the members in positive contact.

c. Lock chart.
Component

Camera body

RH/10 and RH/20 film holders

RH/50 film holder

Adapter back
Camera handle
Flashgun

Where used
Lens release
infinity setting button
Back lock (2)
Cable release
Lever advance release
Carriage cover release
Carriage cover release
Carriage bottom plate
Slidelock
Position Lock
Mounting Lock

Type
Latch
Latch
Latch
Latch
Latch
Latch
Latch
Latch
Friction
Friction
Latch

Section II. LENS AND SHUTTER

2-5 .  Gene ra l

The between-the-lens shutter is mounted on a
circular lensboard which is secured to a lens
barrel, When the true focal length of the lens has
been measured, the distance scales are engraved
on the barrel and a cam is fitted inside the barrel.
Once assembled, the lens and barrel cannot be
interchanged for repair without completely re-
fitting the components. The assembled combina-
tion of lens and fitted barrel is completely inter-
changeable with any camera body. The basic
function of the shutter is to provide a means for
cocking or tensioning the shutter blades and re-
leasing them to permit entry of light at the film
plane, The secondary functions of shutter speed,
bulb (open shutter), flash synchronization, dia-
phragm opening, self-timing and press focus are
preselection features significant only between the
basic shutter cocking and release operations. This
section will consider only the mechanical ele-
ments of the shutter; the optical elements will
not be discussed.

2-6. Shutter Cocking
(fig. 2-7)

Clockwise movement of the cocking lever, which
is part of the cocking ring, rotates the ring,
Gear teeth on the ring engage the cocking ring

pinion driving it against a tab on the drive. The
drive contacts the bridge to the shutter release
latch and latches in the cocked position. The cock-
ing mechanism is under tension from the springs
attached to the cocking ring and to the drive.

2-7. Shutter Release
(fig. 2-8)

When the release lever is pressed an area on the
lever contacts a tab on the bridge and pivots
the bridge out of contact with the spring loaded
drive. As the drive is being pressed to its “rest”
position by-the spring, a tab on the drive contacts
a pin on the blade control ring driving it in a
counterclockwise direction. Pivot studs on the
blade control ring in contact with the travel
slots on the shutter leaf blades cause the blades
to swing open, and as the blade control ring
reaches its limit of rotation and returns, the
blades swing closed. The shutter blade derives its
swinging motion from its sandwiches position
between the shutter leaf plate (fig. 2-9) and
diaphragm plate. A stud on the leaf fits into a
corresponding hole on the leaf plate. A slot in the
leaf fits over a corresponding stud on the ring.
As one member moves and the second member
remains stationary, the blade is pivoted outward
and inward to open and close.

2-7
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Figure 2-7. Shutter cocking mechanism,
schematic diagram.

2-8. Press Focus
(fig. 2-9)

NOTE
While the camera set has no equipment
which would require the operator to use
this feature of the shutter, its mechani-
cal elements must be considered.

With the shutter cocked, depressing the press
focus lever rotates the shutter leaf plate in a
clockwise direction. Limit of rotation is controlled
by the pivoted movement of the drive slot in
the blade opening lever as the lever is manually
moved. Returning the lever to the closed position
reverses the movement of the leaf plate and causes
the shutter blades to close. Action of the shutter
blades is the same as described in paragraph 2-7
above except that the leaf plate is the driven
member and the blade control ring remains
stationary.

2-9. Speed Variations
(fig. 2-10)

Speed of the shutter is controlled through an
escapement mechanism. Action of the mechanism
is determined when the speed setting ring is
rotated to the desired speed which sets up the
retarding contact points within the escapement.
When the cocked shutter is tripped the drive is
released. This opens the shutter blades (para 2-7).
The blades remain open until the escapement gear
train has run down and releases the drive. Es-
capement delay can be introduced at point B, C
or D or in combination, or as in the case of
maximum shutter speed, bypassed entirely. Slow-
est shutter speed utilizes the delaying action of
the entire escapement gear train.
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TMC720-247-35-8

Figure 2-8. Shutter release mechanism,
schematic diagram.

TM6720-247-35-9

Figure 2-9. Press focus mechanism, schematic diagram.

2-10. Synchronization
(fig. 2-11)

When the cocking ring is actuated (shutter
cocked) post A on the cocking ring contacts a
lever on the M detent and cocks the sync
mechanism. As the shutter is released tab B on
the blade control ring contacts the M detent lock
lever and is prevented from further movement.
At the same time flash contact is made and
shutter delay through M and X contact levers is
started by releasing the action of the M detent
and introducing the delaying action of the spur
and escapement gears (17 ms) (fig. 2-10). Upon
completion of the escapement travel the M detent
lock lever (fig. 2-11) is released and the blade
control ring is free to complete its movement and
fully open the shutter blades. In the X sync mode
tab B on the blade control ring bypasses the M
sync mechanism and contacts the sync lever di-
rectly. At point of contact the shutter blades are
in the fully open position.
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TM6720-247-35-10

Figure 2-10. Shutter speed setting, schematic diagram.

2-11 .  Bu lb the release lock post A is in contact with the

When the speed setting ring (fig. 2-13) is set to slotted cam ring at the widest end of the slot.

the bulb position (B on scale) the slotted cam When the cocked shutter is tripped and held in
ring (fig. 2-12) is positioned as shown, with the tripped position the shutter blades are re-

TM6720-247-35-11

Figure 2-11. Synchronization, schematic diagram.
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TM6720-241-35-12

Figure 2-12. Bulb position, schematic diagram.

leased as in normal shutter operation. After
the shutter opens, the prepositioned release lock
allows the speed lever to escape and latch against
the blade control ring at point B. This retards
the control ring and prevents further rotation
needed to close the shutter blades. So long as the
release lever is held down the locking action is con-
tinued. Releasing the lever releases the speed
lever and allows the blade ring to complete its
rotation to close the shutter blades.

2-12. Self Timing
(fig. 2-13)

To use self-timing the shutter must be cocked.
Movement of the MXV lever to the V position on
the shutter cocks the self timer gear train
through the linkage of Post A to the slotted cock-
ing lever on the self-timer gear train. A locking
lever on the train positions against the cocking
ring and prevents the self-timer train from run-
ning until the shutter is released. The V detent
lever, is moved in contact with the blade control
ring to prevent the ring from rotating when the
shutter is released. Release of the shutter moves

the locking lever on the gear train and allows
the gear train to run down (8-12 seconds). The V
detent and speed lever disengage the blade control
ring and allow the shutter to operate normally at
any exposure time setting. At the self-timing
position only X sync can be used for flash; M
sync is automatically excluded.

2-13. Diaphragm Setting

Setting the diaphragm opening is entirely a man-
ual operation and does not involve any of the
moving mechanisms in the operation of the shut-
ter. A stud on the diaphragm leaf rides in a slot
in the diaphragm plate. The leaf is sandwiched
between the top and bottom diaphragm plates,
one plate having a stud which enters a hole in
the leaf. A pin in the lower diaphragm plate ex-
tends through a slot in the shutter ease and
through the diaphragm setting ring. Manual
movement of the lever attached to the setting
ring opens and closes the diaphragm. A detent
action against the setting ring provides positive
setting at any f-stop number and prevents ac-
cidental movement off the stop.
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TM6720-247-35-13

Figure 2-13. Selftimer operation, schematic diagram.
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C H A P T E R  3

DIRECT AND GENERAL SUPPORT MAINTENANCE

Section I.  GENERAL TROUBLESHOOTING INFORMATION

3-1. General Instructions

a. Troubleshooting at direct support (DS) and
general support (GS) includes all techniques out-
lined in Operator and Organizational Mainte-
nance Manual TM 11-6720-247-12. The direct
support and general support maintenance proce-
dures are not complete in themselves but supple-
ment the procedures described in organizational
maintenance. The systematic troubleshooting
procedures, which begin with the operational and
sectionalization checks performed at an organiza-
tional maintenance category, must be completed
by further localization and isolation techniques.

b. Troubleshooting may he performed while
the equipment is operating or, if necessary, after
the equipment (or part of it) has been removed
from service. When trouble occurs observation
will usually disclose the component or the specific
assembly or part that is causing trouble. This type
of troubleshooting is usually performed at the
organizational level while the equipment is in
operation. Troubleshooting at the direct and gen-
eral support and depot maintenance categories is
usually performed with the component removed
from the equipment with which it is normally
associated. Paragraph 3-2 described the system-
atic procedures to be followed which will enable
maintenance personnel to isolate the cause of the
trouble and correct the fault.

3-2. Organization of Troubleshooting 
Procedures

a. The first step in servicing defective equip-
ment is to sectionalize the fault. Sectionalization
means tracing the fault to the major component.
Refer to TM 11-6720-247-12 for sectionalizing
procedures. The second step is to localize the
fault. Localizing means tracing the fault to a
defective section of the component. The third
step, isolation, means tracing the fault to a de-
fective replaceable part or parts. Some faults,
such as malfunctions of the lens and shutter as-

sembly, can be isolated by sight, touch, hearing or
if necessary, by detailed mechanical and/or opti-
cal tests.

b. Information relevant to localizing and isola-
ting troubles in the camera body, the various
car r i ages  fo r  the  film holders, and the lens
and shutter assembly is presented in section II.
in most cases, particularly with the camera-body
and the carriages, the trouble will be isolated to a
particular area of the component at the organiza-
tional category of maintenance.

3-3. Tools, Test Equipment and Materials
Required

a. Tools and Test Equipment
(1) Tool Kit, Photographic Repair TK 109/

GS (FSN 5180-856-9653).
(2) Tool Kit, Photographic Repair TK 77/

GS (FSN 5180-752-9068).

(3) Screwdriver, Torque (FSN 5120-937-
7064).

(4) Rear Eyepiece (FSN 6720-930-6229).

(5) Master Barrel and Dial Indicator (FSN
6720-937-6801).

(6) Focusing Bench, Spring Clip and Plug
Assembly (FSN 6720-937-6803).

(7) Drill Bushing (FSN 5110-037-7400).

(8) Burr, Dental (FSN 3455-937-9334).

(9) Spot Drill (FSN 5110-832-5054).

(10) Time interval Meter (Multimeter) TS-
352 B/U.

b. Materials

(1) Trichlorethylene (FSN 6810-754-2813)

(2) Glyptol (FSN 8040-772-7261)

(3) Molykote type Z, or equivalent

(4) Lubricating Oil, General Purpose (FED
VV-L-820)
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(5) Unitemp Grease (ANG 25-AM2)

(6) FS-1290 Grease

(7) DC-44 Grease

(8) Wax, Paraffin, Technical (FSN 9160-
285-2044)

(9) Sealant, Grade E

(10) Adhesive, EC847, or equivalent

(11) Adhesive, EC1357, or equivalent

(12) Crystal Clear Krylon No. 1303

(13) Lint Free Cloth, (FSN 8305-170-5062)

(14) Camels-Hair Brush (FSN 8020-245-
4509)

(15) Lens Tissue (FSN 6640-393-2090)

(16) Lens Cleaner (FSN 8040-264-3853)

Section II. TROUBLESHOOTING CHART 

3-4. Camera Body Troubleshooting
a. General. Usually, the general area of trouble

will be obvious as a deviation from normal ac-

b. Camera Body Troubleshooting Chart.

tion (such as controls that are out of adjust-
ment). Use the chart (b below) as a guide in
isolating the trouble in the camera body.

Item Symptom Probable trouble Corrcction
1 Double image _ Mirror on mirror mount out of ad- Adjust the mirror adjustment set

justment. screw (para 4-14q).
2 Cannot focus accurately at in- Infinity setting set screw out of ad- Adjust set screw (para 4-14p).

finity. justment.
3 Parallax mechanism not func- Framing lever assembly out of ad- Adjust framing lever assembly (para

tioning properly. justme..:. 4-14r).
4 Infinity setting (clutch release) Clutch release latch out of adjust- Adjust clutch release latch (para

button can be depressed at any ment. 4-14n).
distance setting.

5 Picture out of focus _ _ a. Camera body stack height out of a. Correct stack height (para 4-14m).
adjustment.

b. Broken lug on focusing ring . . - - - b. Replace focusing ring (para 4-15).
6 Loose lens barrel in axial travel Broken or worn lug on lens barrel

guide (2, fig. 4-5). Replace worn lens barrel guide.
NOTE

This repair can be made
without removing the lens
mount support complete (fir
4-1) from the camera body.
Follow the applicable proce-
dures (para 4-2d) for re-
moval of the focusing ring,
(para 4-6) for removal of
the lens barrel guide, (para
4-10) for assembling the lens
barrel guide and adjustment
of the lens mount support
complete and (para 4-14l
through 4-14m) for installa-
tion of the focusing ring.

3 - 5 . RH/10, RH/20, and RH/50 Carriage
Troubleshooting

can be localized during operation of the equip-
ment. Use chart (b, c, and d) below as a guide in
isolating trouble with the specific carriage in-

a. General. Most troubles will be obvious and volved.

b. RH/10 Carriage Complete Troubleshooting Chart.
Item Symptom Probable trouble Correction

1 Film does not transport _ - Defective advance mechanism . _ _ _ Repair or replace defective advance
mechanism components.

2 Counter dial inoperative . Defective counter driving mechanism Repair or replace defective counter
driving mechanism components (fig.
5-2).
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Item symptom Probable trouble Correction
3 Film winds through without Lock lever spring (12, fig. S-2) broken Rehook or replace spring.

stopping on numbers. or unhooked.
4 Skipped frames on film a. Defective cam (19, fig. S-2) _ - Replace cam.

b. Defective counter engaging lever Replace lever.
(15, fig. 5-2).

5 Film advance lever binds before Top Plate Assembly (5, fig. 5-2) out Loosen screws (2.3 and realign (para
completing full swing. of alignment. 5-15h).

c. RH/20 Carriage Complete Troubleshooting Chart.
Item Symptom

1 Film does not transport
Probable troublc Correction

Defective advance mechanism . _ Repair or replace defective advance
mechanism components.

2 Counter dial inoperative _ _ . Defective counter driving mechanism

3 Film winds through without Lock lever spring (13, fig. 6-5)
stopping on numbers. broken or unhooked.

4 Skipped frames on film _ _ _ _ _ _ _ _ a. Defective cam (22, fig. 5-5) _ - _ - -
b. Defective counter engaging lever

(16, fig. 5-5).
5 Film advance lever binds before Top Plate assembly (5, fig. 5-5) out

completing full swing. of alignment.

d. RH/50 Carriage Complete Troubleshooting Chart.

Repair or replace defective counter
driving mechanism components
(fig. 5-5).

Rehook or replace spring.

Replace cam.
Replace lever.

Loosen
align

screws
(para

(2, 3 and
5-15h) .

4) and re-

2 Exposure counter dial inopera- Defective counter driving mechanism
tive.

3 Exposure counter dial free Exposure counter dial paw1 (32, fig.
wheels in either direction. 5-7) bent or broken.

4 Film advance lever binds before Film advance lever spring (26, fig.
completing full stroke or does 5-7) unhooked or broken.
not return.

Repair or replace defective advance
mechanism components.

Repair or replace defective counter
driving mechanism components.

Bend to correct shape or replace.

Rehook or replace spring.

3-6. Lens and Shutter Troubleshooting erational test consists of operating the shutter
with the controls set to various positions (TM

a. General. If the shutter operates erratically, 11-6720-247-12). Procedures for checking shut-
a complete operational test is required to deter- ter speeds and synchronism mechanism are given
mine the extent of shutter malfunction. The op-

b. Shutter Mechanism Troubleshooting Chart

in chapter 7.

Item Symptom Probable troublc
1 Sluggish blade action _ _ _ _ _ _ _ _ _ _ Dirty or worn blade control ring

assembly.
2 Loose or disengaged shutter Loose case screws _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

leaves.
3 Stiff diaphragm movement _ _ a. Broken stud on diaphragm leaf

assembly.
b. Loose blade cover screws _ _ _ _ - _ _

4

5

Sluggish shutter movement _.

Synchronizer inoperative _ _ _ _

a. Broken cocking ring spring _ _ -

b. Dirty or defective escapement as-
sembly.

o. Damaged M detent assembly _ . _ _ _

d. Damaged M spur gear assembly _

a. Damaged M detent assembly _ . _

b. Damaged M spur gear assembly _ .

Correction
Clean or replace worn blade control

ring assembly (19, fig. 6-S).
Disassemble and refit shutter leaf

assemblies (22, 23, and 24, fig. 6-5).
Replace diaphragm leaf assembly (3,

fig. 6-6).
Disassemble and refit diaphragm leaf

assembly (3, fig. 6-6).
a. Replace cocking ring, spring (2,

fig. 6-3).
b. Clean or replace escapement as-

sembly (5, fig. 6-3).
c. Replace M detent assembly (16,

fig. 6-4).
d. Replace M spur gear assembly (17,

fig. 6-4).
a. Replace M detent assembly (16,

fig. 6-4).
b. Replace M spur gear assembly (17,

fig. 6-4).
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Item symptom Probable trouble
c. Defective bridge assembly _ _ _

d. Broken X contact lever assembly

6 Shutter goes through on bulb Defective speed lever _ _ _ _ _ _ _ _ _ _ _ _ _ _
setting.

7 Electrical shorts _ _ _ . _ _ _ Defective X contact lever assembly

8 Sluggish self-timer action _ Dirty or defective self-timer as-
sembly.

Correction
c. Replace bridge assembly (10, fig.

6-4).
d. Replace X contact lever assembly

(11, fig. 6-4).
Replace speed lever (3, fig. 6-5).

Replace X contact lever assembly (11,
fig. 6-4).

Clean or replace self-timer assembly
(6, fig. 6-4).

3 - 4
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CHAPTER 4

DISASSEMBLY AND REASSEMBLY OF CAMERA BODY

Section I. DISASSEMBLY

4-1. Consideration Before Disassembly

Before attempting to disassemble the camera
body, sectionalize the trouble (TM 11-6720-247-
12) to the subassembly that is at fault. Make
sure tools and test equipment are available to do
the repair or adjustment. If tools and test equip-
ment are not available, the component must be
referred to a higher category for repair or test.
Disassemble the camera body only as far as
necessary to reach a defective part. Perform the
complete disassembly given in the following para-
graphs when it is necessary to cover complete
cleaning, lubrication and major overhauling of
the camera body.

4 - 2 .  Removal of Camera Body Components
(fig. 4-1

CAUTION
The threads of many screws used in
the camera body assembly have been
coated with a sealant. Softer, the seal-
ant by applying heat to the screw head
with a pencil-type soldering iron before
removing the screw.

a. If necessary, detach rubber eye shield (1).
(The eye shield is not shown in the illustration.)

b. Remove two slide straps (2) and neck strap
(3).

c. Remove the compound (black lacquer stick)
covering the infinity setting setscrew (4) and
remove setscrew.

NOTE
In repair requiring only adjustment of
the infinity setting .et screw (4), it is
not necessary to remove the compound.
Use a jewelers screwdriver, locating the
head of the screw through the com-
pound, and adjust set screw.

d. Remove one focusing ring set screw (5). If
the focusing ring (6) is not going to be replaced,

insert a colored lead through screw h
focusing ring and color code the spot-d
located directly underneath. Remove tw
ing set screws (6) and lift off the focu
If it is necessary to replace the focu
refer to paragraph 4-16.

e. Remove any combination of 0.002
flat washers (7) or 0.004 inch thick fla
(8) that have been used.

f. Remove two long machine screws
short machine screws (10) ; remove 1
assembly (11) with two base plate spn
attached. Remove two base plate springs

g. Remove four machine screws (13
the mounting plate assembly (14)
mount support complete (15). The disas
the mounting plate assembly is covert
11-6720-247-12. Refer to the procedu
in paragraph 1-3 for disassembly of
mount support complete.

CAUTION
When removing the lens mount su
complete (15), lift the bottom of
support out first. Do not bump th
lower arm on the rangefinder asse
(37).

h. Remove three set screws (16), (
top and one from each side and re
front cover assembly (17). Refer to 1
given in paragraph 4-4 for disasseml
front cover.

i. Remove three set screws (18), one
top and one from each side, and rel
cover assembly (19).

j. Remove one swivel stud (20), one :
swivel (21) and one spring washer 
each side of camera body.

k. Remove one machine screw (23)
side of camera body and lift off top
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Figure 4-1. Camera body complete, exploded view.
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Figure 4-1-Continued

sembly (24). Remove clutch release button (25)
and clutch release: rod (28) with the clutch tip
(26) and machine nut (27) attached. Remove
clutch tip and machine nut.

l. Remove one long machine screw (29) and
one short machine screw (30) and lift off bottom
cover (31).

m. Remove two rear machine screws (32) and
any quantity of flat washers (33) that may have
been used, one machine screw (34) and any
quantity of flat washers (35) that may have been
used. Remove two machine screws (36) and care-
fully lift out rangefinder assembly (37). Remove
body gasket (38) from the camera body (39).

NOTE
The rangefinder assembly (37) should
not be removed from the camera body
unless it is necessary to replace the en-
tire rangefinder assembly. All authorized
repairs and adjustments can be accomp-
lished with the rangefinder mounted on
the camera body (para 4-5).

4-3. lens Mount Support  Complete,

(fig. 4-2)
Disassembly

a. Remove infinity stop pin (1).

b. Remove machine screw (2) and lens release
arm spring (3).

c. Remove retaining ring (4), flat washer (5)
and lift off lens release arm (6).

d. Remove lens release pin (9) with flat washer
(7) and retaining ring (8) attached. Remove
washer and retaining ring..

e. Unscrew lens release button (10) ; remove
button and lens release plunger (11).

f. Remove six machine screws (12) ; remove
lens barrel sleeve complete (13) and light baffle
(14) from lens barrel support assembly (15).
Refer to procedures given in paragraph 3-6 for
disassembly of lens barrel sleeve assembly (13).

4-4. Front Cover Assembly, Disassembly
(fig. 4-3)

a. Bend six tabs on front frame (1) and re-
move front frame. Discard front frame and use
a new frame in reassembly.

b. Remove front window (2) and front frame
gasket (3).

c. If necessary, remove the cemented framing
mask screen (4) from front cover (5). If fram-
ing mask screen is removed, discard and use a
new screen in reassembly. Refer to procedure
given in paragraph 4-12 for reassembly.

4-5. Rangefinder Assembly, Disassembly
(fig. 4-4)

NOTE
The following repairs can be made with
the rangefinder assembly mounted on
the camera body. (Figure 4-4 shows the
rangefinder assembly off the camera body
for clarity.) Only those component parts
of the rangefinder illustrated are au-
thorized for repair or replacement. A
rangefinder requiring repair beyond
that covered in the following paragraph
should be returned to the manufacturer.
An exchange rangefinder will be re-
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Infinity stop pin (lA3MP1)
2. Machine screw w/lock washer (1A3Hl)
3. Lens release arm spring (1A3MP3)
4. Retaining Ring (1A3H2)
5. Flat washer (1A3H3)
6. Lens release arm (1A3MP3)
7. Flat washer (1A3H4)
8. Retaining ring (1A3H5)

TM6720-247-35-15

9. Lens release pin (1A3MP4)
10. Lens release button (1A3MP5)
11. Lens release plunger (1A3MP6)
12. Machine screw w/lock washer (1A3H6)
13. Lens barrel sleeve complete (1A3A1)
14. Light baffle (1A3MP7) 
15. Lens barrel support assembly (1A3A2)

Figure 4-2. Lena mount support complete, exploded view.

turned with all critical adjustments
completed and ready for installation in
the camera body.

a. Remove mirror adjustment set screw (1).

b. Remove machine screw (2) and lift mirror
mount assembly (3) from its mounting post,

c. Remove the cemented light shield guide (4).
Slide light shield (5) out through the hole in
framing mirror assembly (8). Remove sealing
ring (6) from light path tube on the prism
assembly.

d. Remove two machine screws (7) and lift
off framing mirror assembly (8).

4 - 4
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1. Front frame (1A4MP1)
2. Front window (1A4MP2)
3. Front frame gasket (1A4MP3)

TM6790-247-35-16

4. Framing mask screen (1A4MP4)
5. Front cover (1A4MP5)

Figure 4-3. Front cover assembly, exploded view.

e. Remove machine screw (9) and lift off
framing mask complete (10). If it is necessary
to disassemble the framing mask complete (10)
proceed as follows :

(1) Remove retaining ring (11) from stud
A on the framing mask bracket assembly (20)
and remove mask spring (12).

(2) Remove retaining ring (13), two flat
washers (14), framing mask crank (15) and
flat washer (16) from bracket stud B.

(3) Remove one retaining ring (17) from
each of the two bracket studs C; lift off the mask
assembly (18) and remove two flat washers (19).

f. Refer to procedure given in paragraph 4-11
for reassembly.

4-6. Lens Barrel Sleeve Complete,
Disassembly
(fig. 4-5)

a. Remove six machine screws (1) from six
outer holes in the lens barrel guide (2) and re-
move guide. Discard the six machine screws and
use new screws in reassembly.

b. Remove three (jack) machine screws (3)
from three center holes in the lens barrel sleeve

NOTE
The set screw (21) securing the fram-
ing lever assembly and machine screw
(22) decuring the clutch release latch
assembly should not be removed.

assembly (5).

c. Remove focusing ring bearing (4) from the
lens barrel sleeve assembly (5). Refer to proce-
dure in paragraph 4-10 for reassembly.

4 - 5
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TM6720-247-35-17

Figure 4-4. Rangefinder assembly, partial exploded view.
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Figure 4-4 Coutinued

1. Machine screw (1A3A1H1)
2 Lens barrel guide (1A3A1MP1)
3 Machine screw (jack screw) (1A3A1H2)

4. Focusing ring bearing (1A3A1MP2)
5. Lens barrel sleeve assembly (1A3A1Al)

Figure 4-5. Lens barrel sleeve complete, exploded view.

Section II.  REPAIR,    CLEANING AND LUBRICATION

4-7. Repair
Repair to the camera body will consist of re-
placement of worn or damaged components or
making adjustments to the rangefinder assembly
or to the focusing mechanism. In normal re-
pairs, only disassemble the camera body asr
as necessary to reach a defective part, testing as-
assembly procedure as in section I and reassembly
procedures in section III as needed. Observe the
critical adjustments that must be made when in-
stalling a component in the camera body.

4-8. Cleaning Disassembled Parts

WARNING
Prolonged breathing of cleaning com-
pound is dangerous. Make sure adequate
ventilation is provided when using.
Cleaning compound is flamable; do not
use near flame. Avoid contact with the
skin; wash off any that spills on the
hands.

a. Clean the unpainted metal parts with clean-
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n, lint free cloth or a

metal parts with a soft, clean,
moistened with cleaning com-

e. Clean plastic parts with a damp cloth and
soap and water. D  thoroughly with a

d. Clean the mirrors and other glass surfaces
with lens tissue. Use lens cleaner for stubborn
stains and dry with lens tissue.

b. Lubrication Points. 
Fig. No. I

4-5 _ _ _ _ _ _ _ _ Focusing ring bearing (4) a.

b.

4-9. . Lubrication

CAUTION
Do not vary the lubrication require-
ments given below. Excessive or in-
correct lubrication, or use of lubricants
other than those specified, could cause
malfunction within the camera body
mechanisms.

a. General. All parts of the camera body that
require lubrication are called out in the reas-
sembly instructions. Use a small brush to apply
grease.

Remarks
Apply a light film of lubricant to inside di-

ameter and wipe until all traces of lubricant
have disappeared.

Lubrication
DC-44

Apply a light film of lubricant to outside dia-
meter and it bottom of groove.

Section III. REASSEMBLY AND ADJUSTMENTS

4-10. Lens Barrel Sleeve Complete,

(fig. 4-5)
Reassembly

a. Apply a light film of lubricant (DC-44)
to inside diameter, rear outside diameter and
bottom of groove in the focusing ring bearing
(4). Wipe inside diameter, until all traces of
the lubricant have disappeared.

b. Apply sealant (Loctite Grade E) to threads
of three machine screws (jack screws) (3) and
thread a screw into each of the three center
holes in the lens barrel sleeve assembly (5).
Screws should home lightly against sleeve as-
sembly.

c. Position lens barrel guide (2) over focusing
ring bearing (4) and locate each of the outer
guide holes with mating holes in the lens barrel
sleeve assembly (5). Insert three 0.008 inch
shims at the edges between the lens barrel guide
(2), and focusing ring bearing (4) adjacent to
each of three (jack) machine screws (3). Apply
sealant (Loctite Grade E) to threads of six ma-
chine screws (I). Thread six machine screws
into six outer holes in the lens barrel guide.
Tighten all machine screws using a torque screw-
driver with 5-inch ounces of applied torque. Re-
move the three 0.008 inch shims. Insert the torque
screwdriver through each of the three center
holes in lens barrel guide and back off three
machine screws (jack screws) (3) until torque

measures 5 inch-ounces. The focusing ring bear-
ing should turn with a smooth drag and with
no irregular binding. Refer to procedure given
in paragraph 4-13 for assembling the lens bar-
rel sleeve complete to the lens mount support
complete.

4 - 1 1 ,  Rangefinder Assembly, Reassembly
(fig. 4-4)

a. If it was necessary to disassemble the fram-
ing mask complete (10) proceed as follows :

(1) Assemble one flat washer (19) to each
of the two studs C on framing mask bracket
assembly (26). Assemble mask assembly (18)
over the two studs and secure with two retaining
rings (17).

(2) On the bracket stud B, assemble flat
washer (16) and framing crank (15) locating
the pointed portion of the crank behind the mask
stud as shown (fig. 4-6). Assemble two flat
washers (14, fig. 4-4) and secure with retaining
ring (13).

(3) On the bracket stud A, assemble mask
spring (12) and position spring as shown (fig.
4-6). Secure mask spring with retaining ring
(11, fig. 4-1).

(4) Operate the framing crank back and
forth. The mask should travel up and down with-
out binding.

4 - 8
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b. Position framing mask complete (10) with
l o n g  p o r t i o n  o f  t h e  f r a m i n g  c r a n k extending
through the slot in the framing lever assembly
and the bracket portion located under its mount-
i n g  h o l e  i n  t h e rangefinder assembly. Secure
framing mask assembly with machine screw (9).
The framing lever assembly must be adjusted,
refer to paragraph 4-14r.

c. Apply sealant (ZV-903) to threads of two
machine screws (7) .  Posi t ion framing mirror
assembly (8) over its two mounting holes in the
rangefinder assembly and secure with two ma-
chine screws (7).

d. Slide sealing ring (6) over the light path
tube on the prism assembly. Insert light shield
(5)  through hole  in  framing mirror  assembly,
and over  the l ight  path tube and seat  t ight ly
against sealing ring. The exposed angle of the
light shield must be parallel with the back sur-
f ace  o f  t he  f r aming  mi r ro r  a s sembly .  App ly
three small dabs of adhesive (EC-347) to outer
diameter of the light shield at top center, left
side and bottom center of oval. Reactivate the
adhesive coating on the back of the light shield
guide (4)  with cleaning compound.  Assemble
l ight  shield guide to back of  framing mirror
assembly so that no light leak occurs at the point
where light shield passes through the light shield
guide.

e. Assemble mirror mount assembly (3) on its
mounting post and secure with machine screw
(2). Assemble mirror adjustment set screw (1).
The mirror mount and mirror will be adjusted
in paragraph 4-14p.

4-12.  Front  Cover Assembly,  Reassembly
(fig. 4-3)

a.  If  i t  is  necessary to replace the framing
mask screen (4), proceed as follows:

(1) Peal paper backing from new framing
mask screen.

( 2 )  P o s i t i o n  s c r e e n  i n  o p e n i n g  i n  f r o n t
cover (5) and press firmly in place.

(3) Turn front cover over and spray fram-
ing mask screen (adhesive s ide)  with crystal
clear Krylon No. 1303.

NOTE
If screen buckles after spraying, heat
under  an electr ic  l ight  bulb to at tain
uniform flatness.

Figure 4-6. Framing musk complete, showing crank and
spring positions.

b. Position front frame gasket (3) and front
window (2) in front cover.

c .  Posi t ion a  new front  f rame (1)  over  the
assembled cover with the short tab on the bottom.
Bend three lower tabs downward, the two upper
tabs (over the screen and over square window
opening) upward, and one tab over the circular
window opening downward. Refer to paragraph
4-14t for installation of the front cover assembly
to the camera body.

4 - 1 3 .  l e n s  M o u n t  S u p p o r t  C o m p l e t e ,
Reassembly

a. Position light baffle (14) on rear of lens
barrel  support  assembly (15)  and lens barrel
sleeve complete (13) on front of lens barrel sup-
port assembly and secure with six machine screws
(12).

b .  Inser t  lens  re lease plunger  (11)  through
its mounting hole on lens barrel support assem-
bly. Apply sealant (ZV-903) to threads of lens
release button (10), and thread button into plun-
ger.

c. Assemble retaining ring (8) on inner groove
of lens release pin (9) and assemble flat washer
(‘7) over retaining ring. Insert long end of re-
lease pin through the bearing nearest the lens
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release plunger (11). Insert infinity stop pin
(1), chamfered end down, through opposite bear-
ing. Rotate the focusing bearing on barrel sleeve
assembly (13) to make sure both‘ pins bottom
in the groove of focusing ring bearing.

d. Position lens release arm (6) over lens re-
lease pin and infinity stop pin with straight
edge of release arm facing up, tab portion par-
tially over lens release plunger (11) and the
elongated slot around stud in the lens barrel
support assembly (15).

e. Place flat washer (5) over protruding lens
release pin (9) and assemble retaining ring (4)
on outer groove of pin.

f. Assemble lens release arm spring (3) to the
lens barrel support assembly (15) and secure
with machine screw (2). Refer to paragraph
4-14h for installation of the lens mount support
to the camera body.

4-14. Installation of Camera Body
Components
(fig. 4-1)

a. Assemble body gasket (38), adhesive side
down, on top of camera body (39). Holes in
gasket should align to holes in camera body.

b. Position rangefinder assembly (37) on cam-
era body. Apply sealant (ZV-903) to threads of
two machine screws (36), one machine screw
(34) and two machine screws (32). Thread each
screw partway into their respective mounting
holes. Adjust rangefinder assembly to locate the
top plate on the rangefinder parallel to the front
edge of the camera body to within 0.004 inch.
Tighten screws.

CAUTION
Machine screw (34) and two machine
screws (32) must not protrude through
camera body more than 0.005 inch. Use
flat washers (35 and 33) as required,
to maintain this dimension.

c. Apply sealant (ZV-903) to threads of short
machine screw (30) and long machine screw
(29). Position bottom cover (31) over two mat-
ing holes in the rangefinder and secure cover
with short machine screw (30) on left side and
long machine screw (29) on right side. Use
torque screwdriver (FSN 5120-937-7064) to
tighten screws, applying 5 inch-ounces of torque.

d. Thread machine nut (27) approximately
halfway up on threads on clutch release rod (28)

4-10

and thread clutch release tip (26) up to machine
nut.

e. Insert clutch release button (25) through
its mounting hole in top cover assembly (24)
and insert the plain end of the assembled clutch
release rod into hole in clutch release button and
hold in place. Assemble top cover assembly on
camera body, at the same time locating the clutch
release tip into its mounting hole in the range-
finder assembly.

f. Apply sealant (ZV-903) to threads of two
machine screws (23). Insert each screw through
the lower elongated hole on two sides of the top
cover assembly and thread screws partway into
camera body. Apply sealant (ZV-903) to threads
of two swivel studs (20). Over each of the upper
elengated holes on two sides of top cover assem-
bly, assemble spring washer (22), convex surface
facing out, and neck strap swivel (21). Insert
swivel stud through neck strap swivel and spring
washer, and thread swivel stud partway into the
camera body Position rear cover assembly (19)
and front cover assembly (17) under top cover
assembly and adjust top cover assembly to seat
it down against the rear and front cover assem-
blies. Tighten two machine screws (23) and two
swivel studs (20). Remove front and rear cover
assemblies for rangefinder tests. Covers will be
installed finally in a later procedure.

g. Adjust the clutch release tip (26) by un-
screwing tip until tip end just touches the range-
finder clutch release lever located directly under
the tip mounting hole. Tighten machine nut (27)
down against the tip. The clutch release tip and
clutch release rod should have between 0.005
inch to 0.010 inch free play in the idle position.

h. Apply sealant (ZV-903) to threads of four
machine screws (13). Position lens mount sup-
port complete (15) and mounting plate assem-
bIy (14) squarely on camera body. Secure with
four machine screws ( 13).

CAUTION
Do not overtighten machine screws
(13).

i. Assemble one base plate spring (12) in each
side of base plate assembly (11) with spring
openings facing each other. Apply sealant (ZV-
903) to threads of two short machine screws
(10) and to threads of two long machine screws
(9). Position base plate assembly on camera body
with two rear holes aligned with two mating
holes in camera body and two front holes aligned
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with two mating holes in lens mount support
complete. Secure base plate assembly with two
short machine screws (10) threaded into the
rear holes and two long machine screws (9)
threaded into the front holes.

j. Rotate focusing ring bearing fully counter-
clockwise. Press down on lens release button and
continue rotating bearing counterclockwise until
it stops (lens release position). If bearing cannot
be rotated in the lens release position, proceed
as follows :

(1) Remove lens mount support complete
(15, para 4-2g).

(2) Bend lens release arm (6, fig. 4-2) out-
ward, at a point between the lens release pin
(9) and the infinity stop pin (1).

(3) Install lens mount support complete as
in step h above.

k. With focusing ring bearing in lens release
position, insert master barrel and dial indicator
over three guide lugs on the lens barrel guide.
Check the rangefinder follower arm to make sure
it clears the master cam on the master barrel. If
the follower arm does not clear master cam,
proceed as follows :

( 1) Remove lens mount support complete
(15, fig. 4-1, para 4-2g).

(2) Bend tab on lens release arm (6, fig.
4-2) toward the lens release plunger (11).

(3) Install lens mount support complete as
in step h above.

l. Turn focusing ring bearing clockwise as far
as it will go. Assemble focusing ring (6, fig. 4-l)
over the focusing ring bearing with three holes in
focusing ring in exact alignment with three spot
drilled holes in focusing ring bearing. Make sure
color coded spot-drilled hole (color coded in dis-
assembly) is included in this alignment. The
index mark on the focusing ring should locate
toward the lens release button. Secure the focus-
ing ring temporarily with three set screws (5).
The flat washers (7 and 8) should not be assem-
bled at this time.

m. Check camera body for stack height as
follows :

NOTE
Each time the mounting plate assembly
(14) or a component of the focusing
mechanism is removed from the camera
body, the stack height must be checked.

( 1) Insert plug gauge assembly into hole in

the mounting plate on the focusing bench and
secure the gauge with spring clip, The plug
gauge and spring clip are components of the
focusing bench.

(2) Mount camera body on the focusing
bench.

(3) Attach the long depth pin snugly into
the master barrel and dial indicator. Use the
thinker gauge block and a clean surface plate
and set the dial indicator to 0.000 inch. The
depth pin and gauge block are components of the
master barrel and dial indicator.

(4) Turn focusing ring (6) all  the way
counterclockwise. Press down on lens release but-
ton and continue turning focusing ring counter-
clockwise until it stops. Align three lugs on fo-
cusing ring with three lugs on lens barrel guide.
Insert ‘master barrel and dial indicator into the
camera body, matching red dot on the lens barrel
with red dot on the focusing ring. Turn focusing
ring all the way clockwise (infinity position).
The master barrel dial indicator should read
between plus 0.0015 inch minus 0.001 inch.

(5) If the stack height is less than the re-
quired tolerance remove three focusing ring set
screws (5) and focusing ring. Add 0.002 inch
flat washers (7) and 0.004 inch flat washers
(8) as required, until stacked height is within
the specified tolerance.

(6) When correct stack height has been es-
tablished; apply sealant (ZV-903) to threads of
three focusing ring set screws a) and install
the focusing ring as in step l above.

n. Adjust the clutch release latch assembly
(fig. 4-4) as follows :

(1) Turn focusing ring (6, fig. 4-l) to the
infinity setting position and observe the move-
ment of the clutch release latch assembly. When
the focusing ring is in the infinity position the
clutch release latch assembly must clear the large
diameter of the clutch release tip as shown’ in
position 1 (fig. 4-7). Turn focusing ring off the
infinity position. The clutch release latch assem-
bly must locate under the large diameter of the,
clutch release tip as shown in position 2.

(2) If clutch release latch adjustment is
necessary turn the focusing ring to the infinity
setting position. Back off machine screw; locate
the clutch release assembly in position 1 and
apply sealant (ZV-903) to threads of machine
screw. Tighten screw with a torque screw driver
applying 45 to 55 inch ounces of torque.
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o. Thread infinity setting set screw (4, fig.
4-l) into its mounting hole.

p. Adjust rangefinder infinity setting as fol-
lows :

(1) Insert front cover assembly (17) under
top cover assembly (24). If necessary, hold cover
in place with tape. Attach the rear eyepiece to
rear of top cover assembly.

( 2 )  M o u n t master barrel and dial indicator
in camera body and mount the camera body on
the focusing bench.

(3) Turn focusing ring to infinity setting
position.

(4) Press down on the infinity (clutch) re-
lease button. Loosen machine screw (2, fig. 4-4)
and rotate mirror mount assembly (3) until
image appears normal at infinity. Apply sealant
(ZV-903) to threads of machine screw and
tighten.

(5) Turn infinity setting set screw (4, fig.
4-l) until a sharp image is obtained. Replace
the compound (black lacquer stick) in hole over
set screw.

q. Adjust for double image as follows :

(1) Insert the front cover assembly (17)
under the top cover assembly (24). If necessary,
hold cover in place with tape. Attach the eyeshield
(TM 11-6720-247-12) to rear of the top cover
assembly

(2) Mount the master barrel and dial indi-
cator in camera body and mount the camera
body on the focusing bench.

(3) Loosen the mirror adjustment set screw
(1, fig. 4-4) and apply sealant (ZV-903) to
threads of set screw. Double image correction
is made by turning the set screw. Follow direc-
tions on the focusing target for adjustment.

sealant (ZV-903) to threads set screw and tight-
en.

S. Apply sealant (ZV-903) to threads of three
set screws (18, fig. 4-l). Position the rear cover
assembly (19) under the top cover assembly (24)
and secure with three set screws.

t. Apply sealant (ZV-903) to threads of three
set screws (16). Position the front cover assem-
bly (17) under the top cover assembly (24) and
secure with three set screws.

Figure 4-7. Clutch release latch position

4-15. Replacement Focusing Ring
Installation

a. Remove damaged focusing ring (6, fig. 4-l)
secured by three set screws (5).

b. Count the number of spot drilled holes in
the focusing ring bearing and select the correct
replacement focusing ring as shown below.

d. Insert the plug gauge assembly into the hole
in the mouting plate on the focusing bench and
secure the plu g gauge with the spring clip. The
plug gauge and spring clip are components of the
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focusing bench. Mount the camera body on the
focusing bench.

e. Thread three drill bushings part way into
each of the three holes in the focusing ring.

f. Turn the focusing ring bearing clockwise
until it stops (infinity position).

g. Use a clockwise motion and assemble the
focusing ring over the focusing ring bearing.

CAUTION
If the focusing ring is accidentally
turned in a counterclockwise direction,
repeat from step, above.

h. Attach the long depth pin snugly into the
master barrel and dial indicator. Use the thicker
gauge block and a clean surface plate and set
the dial indicator to 0.000 inch.

i. Depress the lens release button and insert
the master barrel and dial indicator into the
camera body. Press the focusing ring snugly to-
wards the back of the camera body and slowly
turn the focusing ring clockwise until the dial
indicator is 0.002 inch past zero. If dial indicator
reading exceeds 0.002, do not turn the focusing
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ring back. Remove the ring; return to step f
above and repeat procedure.

j. When correct reading has been obtained,
tighten the three drill bushings in the focusing
ring down against the focusing ring bearing.
Use spot drill and spot drill three holes through
the drill bushings.

k. Remove the master barrel and indicator.
Remove three drill bushings, one at a time, as-
sembling one set screw (5) after removing each
drill bushing.

l. Check stack height (para 3-14m).

m. Insert the master barrel and dial indicator
into the camera body and turn the focusing ring
to the infinity position. Using a sharp prick
punch, spot the center of the red dot location
in line with infinity index on the master barrel.
Remove the master barrel.

n. Using spot drill, finger drill the index dot.
Fill dot with compound (red lacquer stick).

o. Use a machinist’s square and align square
approximately 1/64 inch off center of the infinity
dot. Use dental burr mounted in a small hand
grinder and cut an index line. Fill index line with
compound (white lacquer stick).
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C H A P T E R  5

DISASSEMBLY AND REASSEMBLY OF THE RH/10 ,  RH/20

AND RH/50 ROLL FILM CARRIAGES

Section I. DISASSEMBLY

5 - 1 .  Consideration Before  Disassembly

Disassemble the RH/10,  RH/20 and RH/50
film carriages only as far as necessary to reach
a defective part, Follow the complete disassembly
procedures given in the following paragraphs
when major overhaul is necessary. Complete
cleaning (para 5-11) and lubrication (para 5-
12) should be performed as part of the major
overhaul.

NOTE
The disassembly and repairs to the
outer cover and frame assemblies for
the RH/10, RH/20 and RH/50 roll film
holders are covered in TM 11-6720-247-
12. Only the disassembly, repair and re-
assembly of the KH/10, RH/20 and RH/
50 carriages are covered in this chap-
ter.

5 - 2 .  
Di sassembly  (S tage  1 )
Carriage Complete,  RH/10

(fig. 5-1)

a. Remove two machine screws (l), film ad-
vance lever cap (2) and film advance lever (3).

b. Remove two planet pinions (4) and ring
gear (5).

c. Remove sun pinion (6).

CAUTION
The sun pinion (6) has a left  hand
thread and must be turned in a clock-
wise direction to remove.

move planet  gear’  carrier  assembly (7)
and film advance lever spring (8).

5 - 3 .  Carriage Complete RH/10,
Disassembly (Stage 2)
(fig. 5-2)

a. Loosen machine screw (21) just enough to

disengage the keyway on the bottom of the ex-
posure dial (1) from the key on the top surface
of cam (19). Hold the machine screw in place
and turn the exposure dial counterclockwise; re-
move dial. Apply a piece of tape over the head
of the machine screw to hold screw in place until
other components, mounted on the screw, are re-
moved later in disassembly.

b. Remove one each self threading screws (2,
3 and 4) and lift off the top plate assembly (6).

c. From tabs A and B on the bearing plate
assembly (9), disengage lock lever spring (12)
and engaging lever spring (13).

d. Remove machine screw (6) and spacer (7).
If necessary, remove the nonreverse paw1 spring
(8).

e. Loosen the spool bearing (17) just enough
to disengage it from its threaded mounting in
the bearing plate assembly (9). Hold spool bear-
ing in place and carefully lift off the bearing
plate assembly. Apply a piece of tape over the
head of the spool bearing to hold bearing in
place until other components, mounted on bear-
ings, are removed later in disassembly. If nec-
essary, remove the ring gear paw1 spring (10).

f. Remove lock lever assembly (11) and lock
lever spring (12) mounted on the intermediate
pinion (22).

g. Remove engaging lever spring (13), engag-
ing lever bearing (14), counter engaging lever
(15) and spacer (16) mounted on the spool bear-
ing (17 j. Remove tape from spool bearing and
remove bearing and flat washer (18).

h. Remove cam (19) and counter gear (20).
Remove tape from machine screw (21) and re-
move screw.

i. Remove intermediate pinion (22) and inter-
mediate gear (23).
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1. Machine screw (4A3H1) 5. Ring gear (4A3MP4)
2. Film advance lever cap (4A3MP1) 6. Sun pinion (4A3MP5)
3. Film advance lever (4A3MP2) 7. Planet gear carrier assembly (4A3A1)
4. Planet pinion (4A3MP3) 8. Film advance lever spring (4A3MP6)

Figure 5-1. RH/10 carriage complete, disassembly (stage, 1), exploded view.
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j. Remove flat washer (24), lock ratchet (25)
and flat washer (26) mounted on the film ad-
vance pinion (30).

k. Remove winding key (27), (small) flat
washer (28), (large) flat washer (29) and film
advance pinion (30).

CAUTION
The winding key (27) has left hand
threads and must be turned in a clock-
wise direction to remove.

5 - 4 .  Carriage Complete RH/10,
Disassembly (Stage 3)
(fig. 5-3)

a. Remove self threading screw (1), lower
guide (2), upper guide (3) and film roller (4).

b. Remove three self threading screws (5) and
bottom plate (6).

c. Remove film roller (8) from the carriage
assembly (7).

CAUTION
When removing film roller (8), spread
the carriage gently to avoid distortion.

5 - 5 .  Carriage Complete RH/20,
Disassembly (Stage 1)
(fig. 5-4)

a. Remove two machine screws (I), film ad-
vance lever cap (2) and film advance lever (3).

b. Remove two planet pinions (4) and ring
gear (5).

c. Remove sun pinion (6).

The  sun  p in ion  (6 )  has  l e f t  hand
threads and must be turned in a clock-
wise direction to remove.

d. Remove planet gear carrier assembly (7)
and film advance lever spring (8).

5 - 6 .  Carriage Complete RH/20,

(fig. 5-5)
Disassembly (Stage 2)

a. Loosen machine screw (25) just enough to
disengage the keyway on the bottom of the ex-
posure dial (1) from the key on the top surface
of cam (22). Hold the machine screw in place
and turn the exposure dial counterclockwise; re-
move dial. Apply a piece of tape over the head of
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the machine screw to hold screw in place until
other components, mounted on the screw, are re-
moved later in disassembly.

b. Remove one each self threading screws (2,
3 and 4) and lift off the top plate assembly (5).

c. Disengage the brake spring (11) from hole
in the counter engaging lever (16). Disengage
the lock lever spring (13) and engaging lever
spring (14) from tabs A and B on the bearing
plate assembly (9).

d. Remove machine screw (6) and spacer (7).
If necessary, remove the nonreverse paw1 spring
(8).

e. Loosen the spool bearing (20) just enough
to disengage it from its threaded mounting hole
in the bearing plate assembly (9). Hold the spool
bearing in place and carefully lift off the bearing
plate assembly with the brake spring (11) at-
tached. Apply a piece of tape over the head of the
spool bearing to hold bearing in place until other
components, mounted on the bearing, are removed
later in disassembly. Remove the brake spring
from the stud on bearing place assembly. If
necessary, remove the ring gear paw1 spring (10)
from the bearing plate assembly.

f. Remove the lock lever assembly (12) and
lock lever spring (13) mounted on the inter-
mediate pinion (27).

g. Remove the engaging lever spring (14), en-
gaging lever bearing (15), counter engaging
lever (16), spacer (17), idler pinion (18) and
support (19). Remove tape securing the spool
bearing (20) ; remove bearing and flat washer
(21).

h. Remove cam (22), counter gear (23) and
leader take-up gear (24). Remove tape from ma-
chine screw (25) and remove screw.

i. Remove flat washer (26), intermediate pinion
(27) and intermediate gear (28).

j. Remove flat washer (29), lock ratchet (30)
and flat washer (31) mounted on film advance
pinion (35).

k. Remove winding key (32), (small) flat
washer (33), (large) flat washer (34) and film
advance pinion (35).

CAUTION
The winding key (32) has left hand
threads and must be turned in a clock-
wise direction to remove,
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Figure 5-2. RH/10 Carriage complete, disassembly
(stage 2) exploded view.
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1. Exposure dial (4A3MP7) 16. Spacer (4A3MP14)
2. Self threading screw (4A3H2) 17. Spool bearing (4A3MP15)
3. Self threading screw (4A3H3) 18. Flat washer (4A3H6)
4. Self threading screw (4A3H4) 19. Cam (4A3MP16)
5. Top plate assembly (4A3A2) 20. Counter gear (4A3MP17)
6. Machine screw (4A3H5) 21. Machine SCrew (4A3H7)
7. Spacer (4A3MP8)  22. Intermediate pinion (4A3MP18)
8. Non reverse paw1 spring (4A3MP9) 23. Intermediate gear (4A3MP19)
9. Bearing plate assembly (4A3A3) 24. Flat washer (4A3H8)

10. Ring gear paw1 spring (part of 9) (4A3A3MPl) 25. Lock ratchet (4A3MP20)
11. Lock lever assembly (4A3A4) 26. Flat washer (4A3H9)
12. Lock lever spring (4A3MP10) 27. Winding key (4A3MP22)
13. Engaging lever spring (4A3MP11) 28. Flat washer (4A3H10)
14. Engaging lever bearing (4A3MP12) 29. Flat washer (4A3H11)
15. Counter engaging lever (4A3MPl3) 30. Film advance pinion (4A3MP21)

Figure 5-2-Continued.

1. Self threading screws (4A3H12) 5. Self threading screw (4A3H13)
2. Lower guide (4A3MP23) 6. Bottom plate (4A3MP26)
3. Upper guide (4A3MP24) 7. Carriage assembly (4A3A4)
4. Film roller (4A3MP25) 8. Film roller (part of 7) (4A3A4Al)

Figure 5-3. RH/l0 carriage complete, disassembly
(stage 2), exploded view.
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Figure 5-4. RH/20 carriage complete, disassembly
(stage 1), exploded view.
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1. Machine screw (5A3H1)
2. Film advance lever cap (5A3MP1)
3. Film advance lever (5A3MP2)
4. Planet pinion (5A3MP3)

5. Ring gear (5A3MP4)
6. Sun pinion (5A3MP5)
7. Planet gear carrier assembly (5A3A1)
8. Film advance lever spring (5A3MP6)

Figure 5-4-Continued.

5-7. Carriage Complete RH/20,
Disassembly (Stage 3)
(fig. 5-6)

a. Remove self threading screw (1), lower
guide (2), upper guide (3) and film roller (4).

b. Remove three self-threading screws (5)
and bottom plate (6).

c. Remove two spring washers (8) and film
roller assembly (9) from the carriage assembly
(7).

CAUTION
When removing film roller assembly (9),
spread the carriage gently to avoid dis-
tortion.

5 - 8 . Carriage Complete RH/50,
Disassembly  (S tage  1 )
(fig. 5-7)

a. Remove medallion (1) cemented in the re-
cess on the film advance lever (3), remove two
machine screws (2) and lift off the film advance
lever.

b. Remove four thread-forming screws (4) and
lift off the top cover assembly (5). If necessary,
remove lever cushion (6) and two windows (7)
cemented to the top cover.

c. Remove the exposure counter dial assembly
(8).

d. Remove two set screws (9) and the drive
roller gear (10).

e. Remove winding key (11), flat washer (12),
film takeup shaft assembly (13), clutch spring
(14), take-up gear (15) and bearing (16).

CAUTION
The winding key (11) has left hand
threads and must be turned in a clock-
wise direction to remove.

f. Remove retaining ring (17), spring washer
(18) and the intermediate gear (19).

g. Remove retaining ring (20), counter gear
assembly (21) and the gear train brake (22).

h. Remove retaining ring (23), flat washer or
washers (24) if used, hub (25), film advance
lever spring (26), ratchet pin (27) and the main
gear assembly (28).

i. Remove retaining ring (29) and spool spindle

(30).

j. Remove thread forming screw (31) and ex-
posure counter dial paw1 (32).

5-9.  Carriage Complete RH/50,
Disassembly (Stage 2)
(fig. 5-8)

a. Remove support (1) and lift off the gear
plate assembly (2).

b. Remove film drive roller assembly (3) and
the film idler roller assembly (4).

c. Remove four self threading screws (6) and
bottom cover (6).

d. Remove latch assembly (7) and latch spring
(8) from the lower plate assembly (9).

e. If necessary, remove cushion (10) cemented
to the carriage assembly (11).
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Figure 5-5. RH/20 Carriage complete disassembly
(stage 2) exploded view.
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Figure 5-5. -Continued.

Figure 5-6. RH/20 carriage complete, disassembly (stage 3), exploded VieW.
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Figure 5-7. RH/50 Carriage complete, disassembly
(stage 1), exploded view.
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Figure 5-7-Continued.
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Figure 5-8. RH/50 carriage complete, disassembly
(stage 2), exploded view.
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Figure 5-8-Continued.

Section II.   REPAIR, CLEANING AND LUBRICATION

5-10. Repair

Repair of the RH 10, RH/20 and RH/50 roll film
carriages will consist of replacing parts damaged
or worn to the extent that simple repair cannot
be made. Inspect the components of the mechanism
for burns. If necessary, remove burrs or replace
the part.

5-11. Cleaning Disassembled Parts 

Clean the disassembled parts of the RH/10, RH/
20 and RH/50 carriages as follows:

WARNING
Prolonged breathing of cleaning com-
pound is dangerous; make sure adequate
ventilation is provided. Cleaning com-
pound is flamable; do not use near flame.
Avoid contact with the skin: wash off
any that spills on the hands.

a. Clean the unpainted metal mechanical parts
with cleaning compound. Dry the cleaned parts
thoroughly; use a clean lint free cloth or a gentle
blast of compressed air. When cleaning parts of
the carriage mechanism such as gears and levers

b. RH/10 and RH/20 Lubrication Points.

use a small brush moistened with the cleaning
compound to clean the parts thoroughly.

b. Wipe painted metal parts with a soft, lint
free cloth moistened with cleaning compound.
Thoroughly dry the cleaned parts with a dry lint
free cloth.

c. Clean plastic parts with a damp cloth and
mild soap and water. Dry thoroughly with a soft,
lint free cloth.

5-12. Lubrication
CAUTION

Do not vary the lubrication require-
ments given below. Excessive or incor-
rect lubrication, or use of lubricants
other than those specified, could cause
malfunction within the mechanism.

a. General. All parts of the RH/10, RH/20 and
the RH/50 carriages requiring lubrication are
specified in the reassembly instructions for the
specific carriage involved. Where oil (FED VV-
L-820) is specified, apply one drop with a small
wire and wipe the oiled surface with a lint free
cloth. Use a small brush to apply grease.
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c. RH/50 Lubrication Points.

5-13.  Carriage Complete RH/10,
Reassembly (Stage 1)

. 

Section III. REASSEMBLY 

lower guide (2) and self threading screw
(1) will be assembled in Stage 3.

a. Apply a thin film of oil (FED VV-L-820)
to each bearing end of film roller (8) and insert
roller into its top and bottom mounting holes in
the carriage assembly (7). Roller must rotate
freely after assembly.

CAUTION
When assembling film roller (8), spread
the carriage assembly gently to avoid
distortion.

b. Assemble ‘bottom plate (6) and secure with
three self threading screws (6).

NOTE
The film roller (4), upper guide (3),

5 - 1 4 .  C a r r i a g e  C o m p l e t e
Reassembly (Stage 2)
(fig. 5-2)

a. Apply a thin film of lubricant (ANG-25-
AM2) to bearing diameters of the film advance
pinion (30) and position pinion into its mount-
ing hole. Assemble large flat washer (29), small
flat washer (28) to bottom of pinion and secure
with winding key (27).

CAUTION
The winding key (27) has left hand
threads and must be turned in a counter-
clockwise direction to assemble.
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b.
and

c.

Assemble flat washer (26). lock ratchet (25)
Hat washer (24) on film advance pinion (30).

CAUTION
When assembling the lock ratchet (25),
rounded side of teeth must face down-
ward.

Apply a thin film of lubricant (ANG 25-
AM2) to rounded side of teeth on the inter-
mediate gear (23). Position gear over its mount-
ing hole SO that a tooth in the gear is in mesh
with a tooth on the film advance pinion (30).
Insert the short end of the intermediate pinion
(22) through hole in the intermediate gear and
into its mounting hole in the carriage.

CAUTION
When assembling the intermediate gear
(23) rounded side of teeth must face
downward.

d. Insert machine screw (21) through hole in
carriage and apply a piece of tape over the head
of screw to hold screw in place. Apply a thin
film of lubricant (ANG 25-AM2) to rounded side
of teeth on the counter gear (20). Assemble the
counter gear over the machine screw with blank
segment on gear facing the intermediate pinion
(22) and the identification hole dressed perpen-
dicular to the rear surface of the carriage. Apply
a thin film of lubricant (ANG 25-AM2) to bottom
surface of cam (19) and assemble cam, locating
the large and small studs on bottom of cam into
mating holes in the counter gear (20). Cam must
seat flat on the counter gear.

CAUTION
When assembling the counter pear (20)
rounded side of teeth must face down-
ward.

e. Assemble flat washer (18) on spool bearing
(17) ; insert spool bearing through hole in car-
riage. Apply a piece of tape over the head of
bearing to hold bearing in place, Assemble spacer
(16), counter engaging lever (15), engaging
lever bearing (14) and engaging lever spring
(13). Short shank of spring must face down-
ward and locate against the tab on counter en-
gaging lever.

f. Attach the hook end of the lock lever spring
(12) onto side of lock lever assembly (11). As-
semble lock lever assembly (with lock lever
spring attached) over the intermediate pinion
(22). Position the lock lever to locate the spring
portion of the lever under cam (19) and the
lever portion on the blank surface of the cam.
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g. If removed, assemble ring gear paw1 spring
(10) under the ring gear pawl. The two formed
ends of the spring should locate on the rear side
of the pawl.

h. Carefully position the hearing plate as-
sembly (9) over the carriage mechanism. Check
the lock lever spring (12), making sure the hook
end engages the lock lever assembly (11). Remove
tape securing spool bearing (17) and thread bear-
ing into its mounting hole in the bearing plate
assembly. If removed, thread the nonreverse paw1
spring (8) over stud on bottom side of the bear-
ing plate assembly. Wind the bottom shank of
the nonreverse paw1 spring in a counterclockwise
direction until it forces the nonreverse pawl,
riveted to the bottom side of the bearing plate
assembly, to locate against the lock ratchet
(25). Continue winding the bottom shank of the
spring until it is pointing outward; slide spacer
(7) in place. Apply downward pressure on bear-
ing plate assembly to retain spacer. Release the
spring and secure spacer by inserting machine
screw (6) up through hole in carriage, through
spacer, and thread screw into its tapped hole in
bearing plate assembly.

i. With the short shank of the engaging lever
spring (13) against the tab on counter engaging
lever (15), wind long shank of spring in a clock-
wise direction and locate it behind tab B on the
bearing plate assembly (9). Use a paper clip with
a small hook on the end to wind the straight
shank of the lock lever spring (12) in a counter-
clockwise direction and locate it behind tab A on
the bearing plate assembly.

j. Position the top plate assembly (5) over the
bearing plate assembly (9). Remove tape secur-
ing machine screw (21) ; hold screw in place.
Thread the exposure dial (1) onto machine screw
until keyway on dial is opposite the key on cam
(19) and the letter S on dial is near the index
mark on the top plate assembly. Tighten machine
screw.

NOTE

The top plate assembly (5) will be
secured in stage 3.

5-15. Carriage Completion RH/10,
Reassembly (Stage 3)

(fig. 5-1)

a. Position the ring gear paw1 and ring gear
paw1 spring away from the film advance pinion.
Assemble the film advance lever spring (8) over
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the film advance pinion with bottom loop of the
spring over the milled stud on the bearing plate
assembly.

b. Apply a thin film of lubricant (ANG 25-
AM2) to outside diameter and center hole of the
planet gear carrier assembly (7), position the
carrier assembly on the film advance pinion with
the large stud on the bottom of the carrier as-
sembly located in the upper loop of the film ad-
vance lever spring (8).

c. Apply a thin film of lubricant (ANG 25-
AM2) to teeth of the sun pinion (6) and thread
pinion onto the film advance pinion.

CAUTION
T h e  s u n  p i n i o n  ( 6 )  h a s  l e f t  h a n d
threads and must be turned in a coun-
terclockwise direction to assembly.

d. Apply a thin film of lubricant (ANG 25-
AM2) to the bearing diameter of the ring gear
(5). Use a paper clip or a small tool to push the
ring gear paw1 clockwise under the planet gear
carrier assembly (7) and hold in place. Use a
small tool inserted through the inside diameter
of the ring gear; insert the tool through screw
hole in the carrier assembly and hold the ring
gear paw1 toward the film advance pinion. While
holding the pawl, slide the ring gear down over
the tool; seat the ring gear in place and with-
draw the tool. The ring gear paw1 and the ring
gear paw1 spring should locate within the ring
gear as shown in figure 5-9.

e. Apply a thin film of lubricant (ANG 25-
AM2) to teeth of two planet pinions (4, fig.
5-l) and assemble a pinion to each of the two
posts on the planet gear carrier assembly (7).

f. Assemble film advance lever (3), film ad-
vance lever cap (2) and secure with two machine
screws ( 1) .

g. Apply a thin film of oil (FED VV-L-820)
to each bearing end of film roller (4, fig. 5-3).
Assemble upper and lower guides (3 and 2) with
flanged edges of holes toward the roller. Position
the film roller and guides in carriage so that the
film roller (4) is 0.002 to 0.010 inches behind
the pressure plate surface of the carriage. AS-
semble self-threading screw (1) and tighten. As-
semble self-threading screw (4, fig. 5-2) just
enough to hold the upper guide in place. Assemble
self threading screws (2 and 3). Do not tighten
screws.

h. Operate the carriage mechanism thru several
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simulated “exposures” to allow for self alignment
of the gears, bearing plate and top plate assembly.
If binding occurs, apply pressure at either end of
the top plate assembly and shift it slightly until
smooth operation is obtained. When smooth op-
eration of the carriage mechanism has been ob-
tained hold the top plate assembly in position
and tighten self threading screws (2, 3 and 4).
Apply a small drop of sealant (2V903) around
the heads of screws and to screw notches of the
upper and lower guides.

Figure 5-9. Ring gear paw1 and ring gear pawl
spring position.

5-16. C a r r i a g e  C o m p l e t e
Reassembly (Stage 1) 
5 - 6 )

a. Apply a thin film of oil (FED VV-L-820)
to each bearing end of film roller assembly (9).
Place one spring washer (8) over each bearing
end of roller and insert roller into its top and
bottom mounting holes in the carriage assembly
(7). Roller must turn with a slight drag.

CAUTION
When assembling film roller assembly
(9), spread the carriage assembly gently
to avoid distortion.

b. Assemble bottom plate (6) and secure with
three self threading screws (5).

N O T
The film roller (4), upper guide (3),
lower guide (2) and self  threading
screw (1) will be assembled in stage 3.



5 - 1 7 .  Carriage Complete RH/20,
Reassembly (Stage 2)
(fig. 5-5).

a. Apply a thin film of lubricant (ANG 25--
AM2) to bearing diameters of the film advance
pinion (35) and position pinion into its mount-
ing hole. Assemble large flat washer (34), small
flat washer (33) to bottom of pinion and secure
with winding key (32).

CAUTION
The winding key (32) has left hand
threads and must be turned in a counter-
clockwise direction to assemble.

b. Assemble flat washer (31), lock ratchet (30)
and flat washer (29) on film advance pinion
(35).

CAUTION
When assembling the lock ratchet (30)
rounded side of teeth must face down-
ward.

c. Apply a thin film of lubricant (ANG 25-
AM2) to rounded side of teeth on the inter-
mediate gear (28). Position gear over its mount-
ing hole so that a gear tooth is in mesh with a
tooth on the film advance pinion (35). Insert the
short end of the intermediate pinion (27) through
hole in the intermediate gear and into its mount-
ing hole in the carriage. Assemble flat washer
(26) over long end of intermediate pinion.

CAUTION
When assembling the intermediate gear
(28) rounded side of teeth must face
downward.

d. Insert machine screw (25) through hole in
carriage and apply a piece of tape over the head
of screw to hold screw in place.

e. Assemble flat washer (21) on spool bearing
(20). Apply a piece of tape over head of bearing
to hold bearing in place.

f. Apply a thin film of lubricant (ANG 25-
AM2) to top surface of support (19). Assemble
support over spool bearing and position support
on carriage.

g. Assemble leader take-up gear (24) over
machine screw (25) with the three dimples on
gear facing upward and the smaller blank seg-
ment of gear facing the intermediate pinion (27).

h. Assemble counter gear (23) over leader take-

facing the intermediate pinion (27) and the iden-
up gear (24) with blank segment on counter gear

TM 11-6720-247-35

tification hole on the gear located in the 5 o’clock
position. Hold the leader take-up gear in position
and rotate the counter gear in a clockwise direc-
tion exposing the first four teeth on the leader
take-up gear. The first tooth on the counter gear
will locate directly over the fifth tooth on the
leader take-up gear and the identification hole
on the counter gear will locate the the 7 o’clock
position.

i. Assemble cam (22) over counter gear (23),
locating the large and small studs on the bottom
side of cam into mating holes in counter gear.

CAUTION
When assembling the cam (22), be care-
ful not to change the position of the
leader take-up gear or the counter gear.
Cam must seat flat on the counter gear.

j. Apply a thin film of lubricant (ANG 25-
AM2) on teeth of idler pinion (18) and insert
the short end of pinion into its mounting hole;
mesh tooth in pinion with a tooth on the leader
take-up gear (24) and a tooth on the counter
gear (23).

k. Assemble spacer (17), counter engaging
lever (16), engaging lever bearing (15) and en-
gaging lever spring (14). Short shank of spring
should face downward and locate against tab on
counter engaging lever.

l. Attack the hook end of the lock lever spring
(13) onto side of lock lever assembly (12). As-
semble lock lever assembly, with lock lever
spring attached, over the intermediate pinion
(27). Position the lock lever to locate the spring
portion of the lever under cam (22) and the lever
portion of the blank segment surface of the cam.

m. If the ring gear paw1 spring (10) was re-
moved from the bearing plate assembly (9), as-
semble spring under the paw1 with the two
formed ends of spring located on the rear side of
the paw!.

n. Assemble the brake spring (11) over stud on
bearing plate assembly (9). Carefully position
the bearing plate assembly over the carriage me-
chanism. The free end of the brake spring must
locate between the idler pinion (18) and cam
(22). Check the lock lever spring (13), making
sure the hook end engages the lock lever as-
sembly (12). Remove tape securing spool bear-
ing (20) and thread bearing into its mounting
hole in the bearing plate assembly. If removed,
thread the non reverse paw1 spring (8) over stud
on bottom side of the bearing plate assembly.
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Wind the bottom shank of the nonreverse paw1
spring in a counterclockwise direction until it
forces the nonreverse pawl, riveted to the bottom
side of the bearing plate assembly, tightly against
the lock ratchet (30). Continue winding the bot-
com shank of the spring until it is pointing cut-
ward; slide spacer (7) in place. Apply down-
ward pressure on bearing plate assembly to re-
tain spacer. Release the spring and secure spacer
by inserting machine screw (6) up through hole
in carriage, through spacer, and thread screw
into its tapped hole in the bearing plate assembly.

o. With the short shank of the engaging lever
spring (14) against the tab on the counter en-
gaging lever (16), wind the long shank of spring
in a clockwise direction and locate it behind tab
B on the bearing plate assembly (9). Hook the
free end of brake spring (11) into the small hole
in the counter engaging lever (16). Use a paper
clip with a small hook on the end and wind the
straight shank of the lock lever spring (13) in
a counterclockwise direction and locate it be-
hind tab A on the bearing plate assembly.

p. Position the top plate assembly (5) over the
bearing plate assembly (9). Remove tape secur-
ing machine screw (25) ; hold screw in place.
Thread the exposure dial (1) onto machine screw
until keyway on dial is opposite the key on cam
(22) and the letter S on dial is near the index
mark on the top plate assembly. Tighten machine
screw.

NOTE
The top plate assembly (5) will be se-
cured in stage 3.

5-18. Carriage Complete RH/20,
Reassembly (Stage 3)
(fig. 5-4)

a. Position the ring gear paw1 and ring gear
paw1 spring away from the film advance pinion.
Assemble the film advance lever spring (8) over
the film advance pinion with bottom loop of the
spring over the milled stud on the bearing plate
assembly.

b. Apply a thin film of lubricant (ANG 25-
AM2) to outside diameter and center hole of the
planet gear carrier assembly (7). Position the
carrier assembly on the film advance pinion with
the large stud on the bottom of the carrier as-
sembly located in the upper loop of the film ad-
vance lever spring (8).

c. Apply a thin film of lubricant (ANG 25-

AM2) to teeth of the sun pinion (6) and thread
pinion onto the film advance pinion.

CAUTION
T h e  s u n  p i n i o n  ( 6 )  h a s  l e f t  h a n d
t h r e a d s  a n d  m u s t  b e  t u r n e d  i n  a
counterclockwise direction to assemble.

d. Apply a thin film of lubricant (ANG 25-
AM2) to the bearing diameter of the ring gear
(5). Use a paper clip or a small tool and push
the ring gear pawl clockwise under the planet
gear carrier assembly (7) and hold in place. Use
a small tool inserted through the inside diameter
of the ring gear; insert the tool through screw
hole in the carrier assembly and hold the ring
gear pawl toward the film advance pinion. While
holding the pawl, slide the ring gear down over
the tool; seat the ring gear in place and with-
draw the tool. The ring gear pawl and the ring
gear pawl spring should locate within the ring
gear as shown in figure 5-9.

e. Apply a thin film of lubricant (ANG 25-
AM2) to teeth of two planet pinions (4 fig. 5-4)
and assemble a pinion to each of the two posts
on the planet gear carrier assembly (7).

f. Assemble film advance lever (3), film ad-
vance lever cap (2) and secure with two machine
screws ( 1) .

g. Apply a thin film of oil (FED VV-L-820)
to each bearing end of film roller (4, fig. 5-6).
Assemble upper and lower guides (3 and 2) with
flanged edges of holes toward the roller. Position
the film roller and guides in carriage so that the
film roller (4) is 0.002 to 0.010 inches behind the
pressure plate surface of the carriage. Assemble
self-threading screw (1) and tighten. Assemble
self-threading screw (4, fig. 5-5) just enough to
hold the upper guide in place. Assemble self-
threading screws (2 and 3).  Do not t ighten
screws.

h. Operate the carriage mechanism through
several simulated “exposures” to allow for self-
alignment of the gears, bearing plate assembly
and top plate assembly. If binding occurs, apply
pressure at either end of the top plate assembly
and shift it slightly until smooth operation is ob-
tained, When smooth operation of the carriage
mechanism has been obtained hold the top plate
assembly in position and tighten self threading
screws (2, 3 and 4). Apply a small drop of sealant
(W-903) around the heads of screws and to
screw notches of the upper and lower guided.
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5-19. Carriage Complete RH/50,
Reassembly (Stage 1) 
(fig. 5-8)

a. If removed, assemble cushion (10) on car-
riage assembly (11). Cushion should locate vis-
ually in the center and within 3/32 of an inch
from edge of hinge.

b. Apply a thin film of lubricant (FS-1290) to
sliding contact surfaces of latch assembly (7).
Assemble the latch assembly and latch spring (8)
on the lower plate assembly (9). One loop of the
latch spring locates around the large diameter of
the latch stud and the other loop of spring locates
under the latch assembly and around the stud on
the lower plate assembly.

c. Position the above assembly on the bottom
cover (6). Position bottom of the carriage over
the lower plate assembly (9) and secure with
four self-threading screws (5). Apply sealant
(ZV-903) to threads of screws before tightening.
Latch should operate smoothly without excessive
force and should snap into the locked position
when released.

d. Apply a light film of lubricant (FS-1290)
to bearing surfaces of the film idler roller as-
sembly (4) and the film drive roller assembly (3)
and assemble roller assemblies in carriage.

e. Apply a light film of lubricant (FS-1290)
to bearing surfaces of gear plate assembly (2).
Position gear plate assembly over top of carriage.
Apply Loctite sealant grade E to 3/16 of the
threads of support (1) and thread support into its
threaded mounting hole in the gear plate assembly.

5-20. Carriage Complete RH/50,
Reassembly (Stage 2)
(fig. 5-7) 

a. Assemble exposure counter dial (32) over
boss on the gear plate assembly and secure with
thread forming screw (31). Do not tighten screw
as pawl will be adjusted in a later assembly
procedure.

b. Apply a thin film of lubricant (FS-1290)
to bearing surfaces of the spool spindle (30) ;
insert spool spindle through its mounting hole
and secure with retaining ring (29). Spool spin-
dle must turn freely.

c. Apply a thin film of lubricant (FS-1290)
to bearing surfaces of the main gear assembly
(28). Assemble main gear assembly over its
mounting post.

TM 11-6720-247-35

d. Insert ratchet pin (27) into its mounting
hole in the main gear assembly with round end
of pin seated in hole.

c. Apply a thin ‘film of lubricant (FS-1290) to
bearing surfaces of hub (25). Assemble film ad-
vance lever spring (26) on hub with the spring
hook in slot of hub. Assemble hub and spring
over the main gear assembly with long edges of
pads on hub parallel to the rear edge of the gear
plate assembly. Hold the hub and rotate the main
gear assembly (28) in a clockwise direction until
it stops. Hub and gear must remain in this posi-
tion. Assemble flat washer (24) and retaining
ring (23).

f. Apply paraffin to inside diameter of gear
train brake (22). Assemble brake onto the coun-
ter gear assembly (21). Assemble the counter
gear and brake over post with stud on gear plate
assembly engaged in the brake slot. Secure with
retaining ring (20). Rotate the counter gear as-
sembly to locate the index pin on the counter gear
within 30º arc as shown in figure 5-10.

CAUTION
Do not allow lubricant to contact the
interfaces of counter gear assembly and
the brake.

g. Apply a light film of lubricant (FS-1290)
to bearing surfaces of the intermediate gear (19
fig. 5-7). Assemble the intermediate gear and
spring washer (18) over post and secure with
retaining ring (17). A tooth on the intermediate
gear must mesh with a tooth on the main gear
assembly (28).

h. Apply a light film of lubricant (FS-1290)
to inside diameter of bearing (16) and place
bearing into its mounting hole. Apply a light
film of lubricant (DC44) to outside hub diameter
of the take up gear (15) and position gear
over bearing. Apply a light film of lubricant
(DC44) to inside diameter of clutch spring (14).
Assemble clutch spring on hub of take up gear
and position the take up gear (15) with a tooth
on gear in mesh with a tooth on the counter
gear assembly (21) and in mesh with a tooth on
the intermediate gear (19). Make sure the posi-
tion of the main gear assembly (28) and hub
(25) are maintained as described in paragraph
e above. Insert film take up shaft assembly
through clutch spring, take-up gear and bearing
(16). Apply sealant grade E to threads of film
take up shaft assembly. Assemble flat washer (12)
and secure with winding key (11) .
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CAUTION
The winding key (11) has left hand
threads and must be turned in a coun-
terclockwise direction to assemble.

i. Hook the film advance lever spring (26) in
groove of shaft mounting the intermediate gear
(19).

j. Check the clutch torque at winding key, using
torque screwdriver. Torque reading. must be with-
in 8 to 16 inch-ounces.

k. Apply a light film of lubricant (FS-1290)
to bearing surfaces of the drive roller gear (10).
Assemble the drive roller gear to shaft of the
film drive roller assembly allowing 0.008 to 0.020
inch end play on roller and secure with two set
screws (9).

CAUTION
Do not turn the drive roller assembly
counterclockwise.

l. Apply a light film of lubricant (DC-44) to
gear teeth of the drive roller gear (10), take-up
gear (15), intermediate gear (19) and the main
gear assembly (28).

m. Apply a light film of lubricant (FS-1290)
to bearing surfaces of the exposure counter dial
assembly (8) and assemble dial on its mounting
post. Dial must rotate in a counterclockwise di-
rection under a torque force of 2 to 5 inch-ounces.

CAUTION
Do not turn dial in a clockwise direction.

n. Adjust the exposure counter dial paw1 (32)
to engage the exposure counter dial assembly (8)
at full depth of tooth and to align dial with poin-
ter on the top cover assembly (5) within one
graduate width. Tighten thread forming screw
(31). Apply sealant (ZV903) to head of screw.

o. If it is necessary to replace a window (7) or
the lever cushion (6) on the top cover assembly
(5), use EC-847 and cement component in place.

Position top cover assembly over the carriage
mechanism and secure cover with four thread
forming screws (4). Apply sealant (ZV903) to
heads of screws.

p. Turn hub (25) counterclockwise approxi-
mately 180º against spring pressure until long
edges of pads on hub are parallel to rear edge of
the top cover. Position the film advance lever (3)
over hub and secure with two machine screws
(2).

NOTE
Each full stroke of the film advance
lever (3) must rotate the drive roller
assembly and the winding key (11).
It must also start indexing the exposure
counter dial assembly (8) between 3/4
and 7/8 of a full stroke.

q. Reactivate rear side of the medallion (1)
with cleaning compound and press medallion into
recess in the film advance lever.

Figure 5-10. RH/50 Carriage, showing position of
counter gear assembly.
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C H A P T E R  6

DISASSEMBLY AND REASSEMBLY OF LENS AND SHUTTER

Section I. DISASSEMBLY

6-1.  Parts Replacement Techniques

When working on the lens and shutter assembly
be careful to avoid damage to delicate parts. Do
not attempt to force parts together or apart. Be
careful when removing parts so that springs un-
der tension do not fly out and get lost. When
disassembling the shutter, group the associated
parts arid arrange them in the order in which
they are removed.

6-2. Consideration Before Disassembly

Disassemble the lens and shutter only as far as
necessary to reach a defective part. Follow the
complete disassembly procedures given in the fol-
lowing paragraphs when it is necessary to cover
complete cleaning (para 6-l0), lubrication (para
6-11) and major overhaul of the lens and shutter.

6 - 3 . Lens and Shutter, Disassembly
(Stage 1)
(fig. 6-l)

a. Remove lens cap (1) and barrel cap (2).

b. Remove machine screw (3), lock assembly
(4) and any combination of flat washers (5)
that may have been used.

c. Remove machine screw (6), socket (8) with
shaft  (7) attached, any combination of 0.010
inch. k shims (9) that may have been used and
one 0.087 inch thick shim (10).

d. Remove screw-on ring (11) securing the
shutter assembly (14) to the barrel complete (12)
and remove any combination of 0.0030 inch
thick shims (13), (not shown) that may have
been used between the shutter assembly and the
barrel complete.

6 - 4 .  Lens and Shutter,  Disassembly
(Stage 2)
(fig. 6-2)

a. Remove front and rear lens elements (1

and 2), unscrewing each in a counterclockwise
direction.

b. Use a small tool and pry out the front ring
(3)

c. Remove threaded ring screw (4). Remove
threaded ring (5), unscrewing ring in a counter-
clockwise direction.

d. Remove cover plate (6), speed selector ring
(7) and slotted cam ring (8).

e. Remove flash terminal screw (9) and flash
terminal (10).

f. Remove two scale screws (11) and wrap-
around scale strip (12).

6-5. Lens and Shutter, Disassembly
(Stage 3)
(fig. 6-3)

a. Disengage the cocking ring spring (2) from
the V detent lever stud and lift off the cocking
ring assembly (1) with the cocking ring spring
attached. If necessary remove the cocking ring
spring.

b. Remove one long escapement screw (3) one
short escapement screw (4) and lift off the es-
capement assembly (5).

CAUTION
Do not disassemble the escapement as-
sembly (5).

c. Remove cocking ring pinion assembly (6),
drive spring (7) and the drive (8).

d. Remove stop screw (9) and stop (10).

6 - 6 .  a n d  S h u t t e r ,  D i s a s s e m b l y
(S t age  4 )
(fig. 6-4)

a. Remove release lock assembly (1) with re-
lease lock spring (2) attached.

b. Remove release lever assembly (3) with re-
lease lever spring (4) attached.
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1. Lens cap (3MP1) 5. Flat washer (3H2) 8. Socket (3MP3)
2. Barrel (3MP2)cap 6. Machine screw (3H3) 9. Shim (3H4)
3. Machine screw (3H1) 7. Shaft (3MP4) 10. Shim (3H5)
4. Lock assembly (3A1)

Figure 6-l. Lens and shutter, disassembly (stage 1),
exploded view.

11. Screw-on ring (3MP5)
12. Barrel complete (3A2)
13. Shim (not shown) (3H6)
14. Shutter Assembly (3A3)

c. Remove selftimer screw (5) and selftimer
assembly (6).

CAUTION
Do not disassemble the selftimer as-
sembly (6).

d. Disengage locking lever spring (9). Remove
the (plain) bridge screw (7) and the (shoulder)

bridge screw (8) with locking lever spring (9)
attached, and lift off the bridge assembly (10).

e. Remove X contact lever assembly (11), M
contact lever assembly (12) with M contact lever
spring (13) attached.

f. Remove M detent spring (14), cocking lock
spring (15) and M detent assembly (16).

Figure 6-8. Continued.

1. Front lens element (3A3A1)
2. Rear lens element (3A3A2)
3. Front ring (3A3MP3)
4. Threaded ring screw (3A3H3)
5. Threaded ring (3A3MP4)
6. Cover plate (3A3MP5)

7. Speed selector ring (3A3MP6)
8. Slotted cam ring (3A3MP7)
9. Flash terminal screw (3A3H1)

10. Flash terminal (3A3MP1)
11. Scale screw (3A3H2)
12. Wrap-around scale strip (3A3MP2)
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Figure 6-2. Lens and shutter, disassembly (stage 2),
exploded view.
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Figure 6-3. Lens and shutter, disassembly (stage 3),
exploded view.

g. Remove M spur gear assembly (17).

h. Remove M detent lever spring (18).

i. Remove M adjusting screw (19) and M ad-
justing element (20).

6 - 7 .  Lens and Shutter, Disassembly,
( S t a g e  5 )

(fig. 6-5)

a. Remove speed lever screw (1) with setting
ring spring (2) attached and remove the speed
(bulb) lever (3).

b. Remove blade opening lever screw (4 blade

opening lever spring (5), blade opening lever as-
sembly (6) and leaf spring (‘7).

c. Remove blade ring closing spring (8).

d. Remove diaphragm ring knob screw (9) and
diaphragm ring knob (10).

e. Remove three diaphragm ring screws (11)
and diaphragm ring assembly (12).

f. Remove setting ring screws (13) and setting
ring assembly (14).

g. To facilitate the removal of the base plate
complete (16), shutter leaf assemblies (22, 23,
and 24) and the shutter leaf opening plate as-
sembly (21) proceed as follows :
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Figure 6-4. Lens and shutter, disassembly (stage 4),
exploded view.

(1) Place the shutter on a flat surface with
the front of the shutter facing down.

(2) Remove five case screws (15) and care-
fully lift the shutter case up and away from the
base plate complete.

h. Remove lower shutter leaf assembly (22)
three shutter leaf assemblies (23) and upper
shutter leaf assembly (22) and lift the shutter
leaf plate assembly (21) from the base plate
complete (16).

i. If it is necessary to disassemble the base
plate complete (16), unscrew four mounting tube
screws (17) and lift the mounting tube (18) and

blade control ring assembly (19) from the base
plate assembly (20).

6-8. lens and Shutter, Disassembly
(Stage 6)
(fig. 6-6)

a. Remove four blade cover screws (1) and top
diaphragm cover assembly (2).

b. Remove five diaphragm leaf assemblies (3)
and lower diaphragm cover assembly (4).

c. If necessary, remove locating screw (5) from
case assembly (6).
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6 - 6

Figure 6-5. Lena and shutter, disassembly (stage 5), exploded view.
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Figure 6-5- Continued.

exploded view.
Figure 6-6. Lens and shutter, disassembly (stage 6),
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Section II. REPAIR, CLEANING AND LUBRICATION

6 - 9 . Repair

Repair of the lens and shutter is done by straight-
ening or bending, where original strength or
function of parts is not impaired. Replace any
parts that are worn or damaged to the extent
they cannot be repaired as indicated in reassembly
procedures.

6-10. Cleaning Disassembled Parts

Clean the disassembled parts of the lens and shut-
ter assembly as follows :

WARNING
Prolonged breathing of cleaning com-
pound is dangerous: make sure adequate
ventilation is provided. Cleaning com-
pound is flammable; do not use near
flame. Avoid contact with skin; wash off
any that spills on the hands.

a. Clean unpainted metal parts with cleaning
compound, Dry the cleaned parts thoroughly; use
a clean lint free cloth or a gentle blast of com-
pressed air. When cleaning the parts of the shut-

b. Lubrication Points.

ter assembly, such as levers and gears, use a
small brush moistened with the cleaning compound
to clean the parts thoroughly.

b. Wipe painted metal parts with a soft, lint
free cloth moistened with the cleaning compound.
Thoroughly dry the cleaned parts with a clean,
dry, lint free cloth.

6-11. Lubrication 

CAUTION
Do not vary the lubrication require-
ments given below. Excessive or incor-
rect lubrication, or use of lubrication
other than these specified could cause
malfunction within the mechanism.

a. General. All parts of the shutter that require
lubrication are specified in reassembly para-
graphs. Where lubricant (Molykote type Z) is
specified, use a small brush to apply the dry
lubricant and another small clean brush or a
gentle blast of compressed air to remove excessive
lubrication. Use a small brush to apply Aircraft
and Instrument grease.

Fig. No.
19, 6-5

12, 6-5

8, 6-5

7, 6-5
17, 6-4

16, 6-4

6, 6-4

8, 6-3

7, 6-3

5, 6-3

6, 6-2

Item
Blade control ring assembly

Diaphragm control ring as-
sembly.

Blade ring closing spring _

Leaf spring _ _ _ _ _ _ _
M spur gear assembly _ .

M detent assembly .

Selftimer assembly

D r i v e  _ _ _ _ _ _ .

Drive spring

Escapement assembly

Cover plate _ _ _ _ _ _

Remarks
Apply a light film of lubricant to inside

diameter and to front and rear surfaces.
Apply a light film of lubricant to inside

diameter.

Lubrication
Molykote type Z

Apply a light film of lubricant to long
shank.

Apply a light film of lubricant to raised tip
Apply a light film of lubricant to all sur-

f aces.
Apply a light film of lubricant to all sur-

faces.
Apply a light film of lubricant to internal

mechanism.
Apply a light film of lubricant to inside dia-

meter of hole.
Apply a light film of lubricant to inside

diameter.
Apply a light film of lubricant to internal

mechanism.
Apply a light film of lubricant to raised

dimples on rear surface.

Molykote type Z

Aircraft and Instrument
grease.

Molykote type Z
Molykote type Z

Molykote type Z

Molykote type Z

Molykote type Z

Molykote type Z

Molykote type Z

Aircraft and
grease.

Instrument

Section III. REASSEMBLY

6-12. Lens and Shutter Reassembly
(Stage 1)
(fig. 6-6)

a. If removed, thread locating screw (6) into

its mounting hole in rear of shutter case as-
sembly (6).

b. Position Dower diaphragm cover assembly
(4) in the shutter case assembly with stud on
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cover assembly located in radial slot A. Rotate
cover assembly in a clockwise direction as far as
it will go (open position).

c. Start at any point and assemble one dia-
phragm leaf assembly (3) with the bottom stud
on each diaphragm leaf engaged in one of the
elongated slots in the lower diaphragm cover as-
sembly (4). Working in a counterclockwise di-
rection, assemble the second diaphragm leaf
assembly over the first diaphragm leaf assembly
with its stud engaged in the next elongated slot.
Assemble the third, fourth and fifth diaphragm
leaf assemblies in the same manner with one
exception. The tip of the fifth diaphragm as-
sembly is inserted under the first diaphragm leaf
assembled.

CAUTION
Each diaphragm leaf assembly must lay
flat.

d. Carefully position top diaphragm cover as-
sembly (2) over the diaphragm leaf assemblies
(3), locating the stud on the top diaphragm cover
assembly into hole B in the shutter case. Press
downward on the top diaphragm cover assembly
and adjust each diaphragm leaf assembly to lo-
cate its top stud into its respective pivot hole in
top diaphragm cover assembly. Secure top dia-
phragm cover assembly with four blade cover
screws (1). Check diaphragm leaves for smooth
closing and opening action

6 - 1 3 . Lens and Shutter,  Reassembly
( S t a g e  2 )
(fig. 6-5)

a. If it was necessary to disassemble the base
plate complete (16), proceed as follows :

(1) Apply a light film of lubricant (Moly-
kote type Z ) to inside diameter and to front
and rear surfaces of blade control ring assembly
(19). Position blade control ring assembly (19)
on base plate assembly (20) with each of the five
studs on the blade control ring located in a radial
slot in the base plate assembly and the hook por-
tion on the blade control ring located against
stud A.

(2) Align four plain holes in mounting tube
(18) with four mating tapped holes in base plate
assembly and secure with four mounting tube
screws (17).

b. Place base plate complete (16) on a flat
surface with the mounting tube facing down.
Position shutter leaf plate assembly (21) over

TM 11-6720-247-35 

base plate complete with five protruding studs on
base plate each engaged in a radial slot. in shut-
ter leaf plate assembly and long and short studs
on bottom side of shutter plate assembly each en-
gaged in a radial slot in the base plate complete.

CAUTION
Shutter leaf plate assembly must lay
flat.

c. Rotate shutter leaf plate assembly (21) coun-
terclockwise as far as it will go and assemble
five shutter leaf assemblies on their respective
posts on the shutter leaf opening plate assembly
as follows :

(1) Upper (front) shutter leaf assembly
(24) on post A with bend facing down.

(2) Three shutter leaf assemblies (23) on
posts B, C and D.

(3) Lower (rear) shutter leaf assembly (22)
on post E with bend facing up.

CAUTION
Shutter leaf assemblies must lay flat.

d. Position the shutter case, with diaphragm
leaves previously assembled, over shutter leaves ;
align five plain holes in shutter case with five
mating threaded holes in base plate. Secure shut-
ter case with five case screws (15).

e. Assemble setting ring assembly (14) with
stud on setting ring engaged in the smaller of the
two radial slots and the 90º bend down tab
portion on the ring engaged in the outer radial
slot. Secure setting ring assembly with setting
ring screw (13). (Screw threads into case and
catches edge of setting ring under head of screw.)

CAUTION
When seating tab portion on the setting
ring into its slot, use care to avoid dam-
age to riveted components on base plate
assembly (20).

f. Apply a light film of lubricant (Molykote
type Z) to inside of diaphragm control ring as-
sembly (12). With diaphragm leaves in the open
position, assemble diaphragm control ring as-
sembly by inserting the ratchet under the ratchet
spring riveted to the shutter case and engage
the first tooth on the right side of ratchet into
the V slot in the spring, and locating the small
rectangular hole in diaphragm ring over the
protruding stud on the lower diaphragm cover
assembly (4, fig. 6-6). Secure diaphragm control
ring with three diaphragm ring screws (11, fig.
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6-S). (Screws thread into case and retain the
ring behind the head of the screws.)

g. If removed, position diaphragm ring knob
(10) over its mounting hole in the diaphragm
control ring assembly (12) and secure knob with
diaphragm ring knob screw (9).

h. Apply a light film of lubricant (Aircraft
and Instrument grease) to long shank of blade
closing spring (8). Assemble blade ring closing
spring over M detent lock and stud and hook-up
spring (fig. 6-7).

i. Apply light film of lubricant (Molykote type
Z) on raised tip of leaf spring (7, fig. 6-5).
With shutter leaves in the closed position, locate
leaf spring over its mounting hole in base plate
complete. Position blade opening lever assembly
(6) over blade lever with the serrated lever por-
tion of the blade lever extending through the
slot in the shutter case and the large protruding
stud on the shutter leaf plate assembly located
in the center of the open end of the slot in lever.
Assemble blade opening lever spring (5) and
secure with blade opening lever screw (4). Hook-
up blade opening lever spring (fig. 6-8).

i. Assemble speed lever (3, fig. 6-5) over V
detent lever stud. Assemble setting ring spring
(2) in peripheral groove in head of speed lever
screw (1) and secure speed lever with speed
lever screw. Hook-up setting ring spring (fig.
6-9).

6-14. Lens and Shutter,  Reassembly
(Stage 3)
(fig. 6-4)

a. Locate M adjusting element (20) over its
mounting hole and secure with M adjusting ele-
ment screw (19).

b. Place M detent lever spring (18) over stud.
Position detent lever spring (fig. 6-7).

c. Apply a light film of lubricant (Molykote
type Z) to all surfaces of M spur gear assembly
(17, fig. 6-4). Place M spur gear assembly on its
mounting stud.

d. Apply a light film of lubricant (Molykote
type Z) to all surfaces of M detent assembly
(16). Assemble cocking lock spring (15) in groove
of stud on the M detent assembly and assemble
M detent assembly on its mounting stud. Hook
loop end of M detent spring (14) over tab on M
adjusting element (20). Position cocking lock
spring and M detent spring (fig. 6-10).
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e. Assemble M contact lever spring (13, fig.
6-4) on M contact lever assembly (12). Assemble
M contact lever assembly on its mounting stud
and position M contact lever spring (fig. 6-10).
Assemble X contact lever assembly (11, fig. 6-4)
over M contact lever assembly.

f. Assemble locking lever spring (9) on shoul-
der of bridge screw (8). Position bridge assem-
bly (10) over its mounting holes and secure with
two bridge screws (8 and 7). Position locking
lever spring (fig. 6-9).

g. Apply a light film of lubricant to internal
mechanism of the selftimer assembly (6, fig. 6-4).
Position selftimer assembly (6) over its mount-
ing hole and secure with selftimer screw (5).

h. Assemble release lever spring (4) to the
release lever assembly (3). Assemble release lever
assembly on its mounting stud and position re-
lease lever spring (fig. 6-9).

i. Assemble release lock spring (2, fig. 6-4)
to release lock assembly (1). Assemble release
lock assembly on its mounting stud and position
release lock spring (fig. 6-9).

6-15. Lens and Shutter,  Reassembly
(Stage 4)
(fig. 6-3)

a. Position stop (10) over its mounting hole
and secure with stop screw (9).

b. Apply a light film of lubricant (Molykote
type Z) to inside diameter of hole in the drive
(8) and with shutter leaves in the closed posi-
tion, assemble drive over its mounting stud with
the upper tab on drive against the outer surface
of stop. Apply a light film of lubricant (Molykote
type Z) to inside diameter of the drive spring
(7). Assemble drive spring over drive with short
shank of spring facing down and located in the
V slot on lower tab of drive. Wind drive spring
approximately one half turn clockwise and locate
the top shank of the spring against the inner
curved surface of the stop.

c. Assemble cocking ring pinion assembly (6)
over drive spring with tab on the cocking ring
pinion assembly against the inside surface of
the upper tab on the drive.

d. If cocking ring spring (2) was removed,
hook one end of spring over stud on cocking ring
assembly (1).

e. Hook the free end of cocking ring spring
over V detent lever stud. With cocking ring



pinion assembly (6) against the upper tab on the
drive as in step c above, mesh the first tooth on
the cocking ring assembly with the first tooth
on the cocking ring pinion assembly.

f. Cock the shutter by turning the cocking
ring assembly clockwise. Disengage cocking ring
spring from the V detent lever stud and lift off
cocking ring assembly.

g. Apply a light film of lubricant (Molykote
type Z) to internal mechanism of escapement
assembly (5). Position escapement assembly over
its two mounting holes and secure with one short
escapement screw (4) and one long escapement
screw (3). Release the shutter by pressing down
on the release lever assembly.

h. Rehook the cocking ring spring (2) over
the V detent lever stud and seat the cocking
ring assembly (1) as in step e above.

6 - 1 6 .  ens and Shutter, Reassembly
(Stage 5)
(fig. 6-2)

a. Position engraved scale (12) around the
outside of the shutter case and secure with two
engraved scale screws (11).

b. Slide flash terminal (10) down over contact
nipple and secure with flash terminal screw (9).

c. Position slotted cam ring (8) over the shut-
ter mechanism with the escapement studs D and
E located in radial slot A, tab on the escapement
lever located in radial slot B and the lock lever
mounting stud located in radial slot C.

d. Rotate slotted cam ring to locate the es-
capement stud D at the 1 second step. The es-
capement stud D should contact the 1 second
step without binding. Rotate the slotted cam
ring to locate the escapement stud E in the 1/500
second slot. The escapement stud E should enter
the 1/500 second slot and travel the limits of the
slot without binding. If the escapement studs D
or E do not locate as specified, adjust the es-
capement assembly (5, fig. 6-3) as follows:

(1) Remove slotted cam ring (8, fig. 6-2).
(2) Loosen short escapement screw (4, fig.

6-3). Loosen long escapement screw (3) approx-
imately one turn. Slide the end of the escapement
assembly, nearest the short escapement screw
forward or backward to reposition the escape-
ment assembly. Tighten short and long escape-
ment screws just enough to hold the escape-
ment assembly in place.
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(3) Assemble slotted cam ring as in step c
above and check escapement assembly adjust-
ment. When the escapement assembly has been
correctly adjusted, tighten short and long es-
capement screws.

e. Position speed selector ring (7) over slotted
cam ring with two tabs on slotted cam ring en-
gaged in mating notches in speed selector ring.

f. Apply a light film of lubricant (Aircraft
and Instrument grease) to raised dimples on rear
surface of the cover plate (6). Position cover
plate over the shutter mechanism with lock lever
mounting stud located in the small elongated
hole in the cover plate.

g. Screw threaded ring (5) firmly in place by
turning ring in a clockwise direction and lo-
cating one of the notches on threaded ring over
a threaded hole in cover plate. Secure threaded
ring with threaded ring screw (4).

h. Position front ring (3) in opening and snap
ring in place.

i. Thread rear and front lens elements (2 and
1) into the shutter.

i. Check shutter speeds as follows :
(1) Connect shutter to Berkley Time Inter-

val Meter (para 7-6).
(2) Rotate the cocking ring assembly clock-

wise to cock the shutter.
(3) Set the MXV lever on the shutter to

M position. Rotate the slotted cam ring (8) to
locate escapement stud D at the 1/125 second step.
Press down on the release lever assembly and
observe reading. Reading should be within 6.35
to 9.62 milliseconds.

(4) If reading is not within the specified
range disassemble to remove the slotted cam ring
(8). Remove the release lock assembly, release
lever assembly (para 6-4a and b). Loosen M ad-
justing element screw (19, fig. 6-4). If reading
is over 9.62 milliseconds turn the riveted eccen-
tric screw located in the slot of the M adjusting
element (20) counterclockwise. If reading is below
6.35 milliseconds turn the eccentric screw clock-
wise. Tighten M adjusting screw. Assemble re-
lease lever assembly and release lock assembly
(para 6-14h and i). Reassemble slotted cam ring
(8, fig. 6-2) and complete reassembly as in c
through i above.

6 - 1 7 . Lens and Shutter, Reassembly
( S t a g e  6 )
(fig. 6-l)

a. Position shutter assembly (14) to barrel
complete (12) using any combination of 0.003
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inch shims ( 13) (not shown), that had been used
between the barrel and shutter. Secure shutter
and barrel with screw-on ring (11).

b. Position one 0.087 inch shim (10) and any
combination of 0.010 inch shims (9), if used,
over two holes in front. of barrel complete. As-
semble socket (8) with shaft (7) attached and
secure with machine screw (6). Assemble any
combination of flat washers (5), if used, position
lock assembly and washers over the socket and
‘secure with machine screw (3).

c. Assemble barrel cap (2) and lens cap (1).

Figure 6-9. Shutter No. O, spring positions (3 of 4).

Figure 6-7. Shutter No. 0, spring positions (1 of 4).

Figure 6-10. Shutter No. 0, spring positions (4 of 4).

Figure 6-8. Shutter No. 0, spring positions (2 of 4).
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C H A P T E R  7

DEPOT MAINTENANCE

Section I. GENERAL 

7-1. Depot Rebuild 

Complete rebuild of Camera Set, Still Picture
KS-98A and KS-98B and/or its individual com-
ponents will be accomplished by depot mainte-
nance facilities when authorized by Headquar-
ters, Department of the Army. Rebuild action
includes all repair, rebuild and replacement op-
erations, necessary to make the equipment equiv-
alent to new material and suitable for return
to DA supply system stocks for reissue to using
organizations. Detailed procedures for accom-
plishing the repairs and adjustments established
in preceding portions of this manual, and such
addit ional  repair  and rebuild operations as

deemed necessary, will be established by the fa-
cility performing the work. Paragraphs 7-3 and
7-4 establish the requirements that must be met
by rebuilt or repaired equipment before it is re-
turned to DA supply system stock.

7-2. Depot Tools, Materials and Test 
Equipment Required

The tools, materials and test equipment given in
paragraph 2-3 are required for depot mainte-
nance. No special equipment or materials are
needed to accomplish the tests specified in para-
graph 7-5.

Section II. DEPOT OVERHAUL STANDARDS

7 - 3 .
Standards

The test outlined in paragraphs 7-7 through 7-10
are designed to measure the performance capa-
bility of a repaired equipment. Equipment that is
to be returned to stock should meet the standards
given in this test.

7-4. Applicable References

a. Repair Standards. Applicable procedures of
the Army depots performing these tests and the
general standards for repaired electronic equip-
ment given in TB SIG 355-1, TB SIG 355-2 and
TB SIG 355-3 form a part of the requirements
for testing this equipment.

7 - 6 .  Shutter Speed Test

a. Test Equipment 

b. Technical Publications. The only technical
publication applicable to these tests is TM 11-
6720-247-12.

ork Orders. Perform all
rders pertaining to this

equipment before making the test specified, DA
Pam 310-7 lists all available MWO’s.

7-5. Test  Requirements

The test requirements for the depot overhaul
standards are the same as the requirements de-
scribed in chapters 3, 4 and 5 of TM 11-6720-
247-12 for normal operating equipment. Equip-
ment that is tested and meets the performance
standards described in paragraphs 4-6, 4-6 and
5-6 through 5-7 of TM 11-6720-247-12 should
be considered as having passed the depot over-
haul standards for the camera set.

(1) Berkley Time Interval Meter Mode1
7250U. Multimeter TS352B/U.

(2) Light source control and photo tube
amplifier.

b. Test Connections and Conditions. All con-
nections as shown in figure 7-1.

c. Procedure.
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Figure 7-1.  Shutter test setup.
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7-7. Synchronization Delay Test

a. Test Equipment.

(1) Berkley Time Interval Meter Model 7250U.

(2) Light source control and photo tube amplifier.

b. Test Connections and Conditions. None.

c. Procedure.

7 - 3
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7-8. X Synchronization Test

a. Test Equipment. X sync contact delay tester (fig. 7-2).

b. Test Connections and Conditions. None.

c. Procedure.
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7-9. Operational Ranges of Shutter Speed Settings

7-10.  Operational Ranges of Synchronizer Delay Settings

Figure 7-2.  X sync tester.
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A P P E N D I X  A

REFERENCES

The following publications contain information applicable to the operation of the Camera System, Still
Picture KS-98A and KS-98B:

DA Pam 310-4 Index of Technical Manuals, Technical Bulletins, Supply Manuals (Types
7, 8, and 9), Supply Bulletins and Lubrication Orders.

DA Pam 310-7
TB SIG 355-1
TB SIG 355-2
TB SIG 365-3
TM 11-401
TM 11-6625-203-12

U.S. Army Equipment Index of Modification Work Orders.
Depot Inspection Standard for Repaired Signal Equipment.
Depot Inspection Standard for Refinishing Repaired Signal Equipment.
Depot Inspection Standard for Moisture and Fungus Resistant Treatment.
Elements of Signal Photography.
Operator and Organizational Maintenance: Multimeter AN/URM-105, In-

cluding Multimeter ME-77/U.
TM 38-750 The Army Maintenance Management System (TAMMS).
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A P P E N D I X  B

DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT

MAINTENANCE REPAIR PARTS AND SPECIAL TOOLS LIST

1 .  S c o p e

This appendix lists repair parts, test, and support
equipment required for the performance of direct
support, general support, and depot maintenance
of the KS-98A and KS-98B.

2 .  General

This Repair Parts List is divided into the follow-
ing sect ions :

a. Repair Parts--Section II. A list of repair
parts authorized for the performance of mainte-
nance at the direct support, general support, and
depot level.

b. Special Tools, Test and Support Equipment
-Section III. Not applicable.

c. Federal Stock Number and Reference Num-
ber Cross-Reference to Item Sequence Number.
Index --Section IV. A list of Federal stock num-
bers in ascending numerical sequence followed
by a list of reference numbers in ascending
alpha-numerical sequence, cross-referenced to
the item sequence number.

d. Reference Designation Cross-Reference to
Item Sequence Number Index--Section V. A list
of Reference Designations in ascending alpha-
numerical sequence, cross-referenced to the item
sequence number.

B-3. Explanation of Columns 

The following, provides an explanation of col-
umns in the tabular lists in section II.

a. Source, Maintenance, and Recoverability
Codes (SMR), Column 1.

(1) Source code, indicates the selection sta-
tus and source for listed item. Source codes
used are :
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 mainte-
nance categories.

Code
P2

P9

P10

M

A

X

Xl

x2

c

Explanation
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.

Assigned to items which are NSA design con-
trolled: 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.

Assigned to items which are NSA design con-
trolled: Special tools, test measuring and diag-
nostic 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.

Repair parts which are not procured or stocked,
but are to be manufactured in indicated
maintenance levels.

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 main-
tenance categories.

Parts and assemblies which are not procured or
stocked and the mortality of which normally
is below that of the applicable end item or
component. The failure of such part or as-
sembly should result in retirement of the end
item from the system.

Repair parts which are not procured or stocked.
The requirement from such items will be filled
by use of the next higher assembly or com-
ponent.

Repair parts which are not stocked. The indi-
cated maintenance category requiring such
repair parts will attempt to obtain same
through cannibalization. Where such repair
parts are not obtainable through cannibaliza-
tion, requirement& will be requisitioned, with
accompanying justification, through normal
supply channels.

Repair parts authorized for local procurement.
Where such repair parts are not obtainable
from local procurement, requirements will
requisitioned through normal supply channels
accompanied by a supporting statement of non-
availability from local procurement.
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code Explanation
G Major assemblies that are procured with PEMA

funds for initial issue only as exchange as-
semblies at DSU and GSU level. These as-
semblies will not he stocked above DS and GS
level or returned to depot supply level.

(2) Maintenance code, indicates the lowest
category of maintenance authorized to install the
listed item. The maintenance level codes are:
Code Explanation

O

F
Organizational maintenance
Direct support maintenance

H
D  . _ :

General support maintenance
_ Depot maintenance

(3) Recoverability code, indicates whether
unserviceable items should be returned for re-
covery or salvage. Items not coded are expend-
able. Recoverability codes are:
Code Explanation
R Repair parts and assemblies that are economi-

cally repairable at DSU and GSU activities
and which normally are furnished by supply
on an exchange basis.

S Repair parts and assemblies that are economi-
cally repairable at DSU and GSU activities
and which normally are furnished by supply
on an exchange basis. When items are deter-
mined by a GSU to be uneconomically re-
pairable, 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 nor-
mally 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 high dollar value
reusable casings or castings.

b. Federal Stock Number, Column 2. This col-
umn indicates the Federal stock number as-
signed to the item and will be used for requisi-
tioning purposes.

c. Description, Column 3. This column indi-
cates the sequence number, indenture code, Fed-
eral item name and any additional description
of the item required. The first entry in this col-
umn is the item sequence number of the listed
item. A sequence number suffixed with the letter
D shows the item as deleted. Second is the alpha
letter indenture code. This code reflects the assem-
bly breakdown: of the listed item. The indenture
code is followed by the Federal item name and any
additional description, a part number or other
reference number, and the applicable five-digit
Federal supply code for manufacturers in paren-
theses. On subsequent appearances of an item,
the part number and Federal supply code is re-

placed by “SAME AS” (applicable sequence
number).

d. Unit of Measure ( U/M), Column 4. A two
character alphabetic abbreviation indicating the
amount or quantity of the item upon which the
allowances are based, e.g., ft. and ea.

e. Quantity Incorporated in Unit, Column 5.
This column indicates the quantity of the item
used in the assembly. A “V” appearing in this
column in lieu of a quantity indicates that a
definite quantity cannot be indicated, e.g., shims,
spacers, etc.

f. 30-Day DS/GS Maintenance Allowances,
Columns 6 and 7.

NOTE
Allowances in GS column are for GS
maintenance only.

(1) The allowance columns are divided into
three subcolumns. Indicated in each subcolumn,
opposite the first appearance of each item. is the
total quantity of items authorized for the num-
ber of equipments supported. Subsequent ap-
pearances 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 asterisk
in the allowance column.

(2) The quantitative allowances for DS/GS
levels of maintenance will represent initial stock-
age for a 30-day period for the number of equip-
ments supported.

(3) Determination of the total quantity of
parts required for maintenance of more than 100
of these equipments can be accomplished by con-
verting the equipment quantity to a decimal
factor by placing a decimal point before the next
to last digit of the number to indicate hun-
dredths, and multiplying the decimal factor by
the parts quantity authorized in the 51-100 al-
lowance column.

Example:  authorized al lowance for 51-100
equipments is 40; for 150 equipments multiply
40 by 1.50 or 60 parts required.
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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 allowance column. Items authorized for use
as required but not for initial stockage are iden-
tified with an asterisk in the allowance column.

i. Illustration, Column 10. This column is di-
vided as follows :

(1) Figure number, column 10a. Indicates
the figure number of the illustration in which
the item is shown.

(2) Item number, column 10b. Indicates the
reference designation to reference 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 equip-
ments. Variations in the specific application and
periods of use of electronics equipment, the fra-
gility of electronic piece parts, plus intangible
material and quality factors intrinsic to the man-
ufacture of electronic parts, do not permit mor-
tality 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. Split Coding such as AF, MD, PH, etc.,
found in the source column indicate parts which
require manufacture, assembly, or stockage at a
category higher than that authorized to install
the item. For example, an item coded MD-O
denotes the source of the item to be manufac-
tured (M) at the depot level (D) and authorized
for installation at the organizational level (0).

B-5. How to Locate   Repair PartsS
a. When Federal Stock Number or Reference

Number is unknown:
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(1) First, Find the illustration covering
the assembly group to which the repair part be-
longs.

(2) Second. Identify the repair part on the
illustration and note the complete reference des-
ignation used to call out the item.

(3) Third. Using the Reference Designa-
tion Cross-Reference to Item Sequence Number
Index (section V), find the reference designation
and note the item sequence number listed.

(4) Fourth. Locate the item sequence num-
ber in the Repair Parts List (section II).

b. When Federal Stock Number or Reference
Number is known:

(1) First. Using the Federal Stock Number
and Reference Number Cross-Reference to Item
Sequence Number Index (section IV), find the
pertinent Federal stock number or reference
number and note the item sequence number
listed.

(2) Second. Locate the item sequence num-
ber in the Repair Parts List (section II).

c. When Reference Designation is known :

(1) First. Using the Reference Designation
Cross-Reference to Item Sequence Number Index
(section V), find the reference designation and
note the item sequence number listed.

(2) Second. Locate the item sequence num-
ber in the Repair Parts List (section II).

Code
25734

78189

79136

80058

Manufacturer
Graflex Division Education And Training
Group of the Singer Co., 3750 Monroe Ave.,
Rochester, NY 14603
Illinois Tool Works, Inc. Shakeproof Division,
St. Charles Road, Elgin, IL 60126
Waldes Kohinoor, Inc., 47-16 Austel Place,
Long Island City, NY 11101
Joint Electronic Type Designation System

Text
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SECTION II REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT MAINTENANCE

6720-089-9371

6720-880-5298

6720-937-2328

6760-410-7115

6720-908-5666

6720-908-6246

6720-937-6205

6720-937-6220

6720-937-6204

6720-937-6215

5305-937-7531

6720-937-6242

6720-937-6954

5305-917-7012

6720-937-6217

6720-937-6944
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SECTION II REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT MAINTENANCE

B-5



TM 11-6720-247-35 

SECTION II REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT MAINTENANCE
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