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FOREWORD

This Technical Services Manual incorporates many features in addition
to the Basic Camera Instruction Manual. !t is divided intc the following
sections:

Section | —  Description
H --  Theory of Operation
(R3] —  Troubieshooting

NLY —  Repair and Adjustments
v —  Configuration Controtl
VI —  Repair Information Bulietins
Vi —  Defect Codes
Vil —  Numerical Parts/Price List
IX —  Tools and Test Equipment

X —  Service Policies and Practices



INTRODUCTION

The SX-70 Camera system design, function and operation incorporates a number of radical
departures from previous Polaroid products.

Automation

Once a pack of film has been inserted into the camera, the operator has to perform only
three functions:

1. Open the camera.
2. Focus for a sharp image.
3. Press the exposure button.

There is no waste material to handle. The print is ejected automatically and develops
correctly outside the camera. There is no negative to dispose of and no need to measure
the development time.

Direct Positive Prints

Since no negative is involved in the film processing, the SX-70 produces a direct-positive
color print. This imposes a design requirement incorporated in the camera. The image,
after passing through the lens, is reflected onto the film surface by an optically-flat, first
surface mirror. This reverses the image so that the final print is viewed in correct left-to-
right crientation, Since it is in the optical path, any flaws or degradation of the mirror
surface will degrade the quality of the finished picture.

No Battery Regquirement

Camera failure due to battery failure has essentially been eliminated. Inclusion of the
battery into each film pack has eliminated the attention needed to satisfy power require-
ments. From the maintenance point of view, however, the condition of any test packs
or power supplies must be considered.

Reflex Focusing

The production of sharp pictures becomes a function of the photographer’s ability to
focus a sharp image on the Fresne! screen. There are no rangefinder coupling mechan-
isms requiring checks or adjustments.

Exposure Control

The SX-70 camera employs no aperture or aperture adjustment. The light-controlled
shutter establishes the correct exposure in a fashion unique to this camera. The only
device similar to previous Potaroid cameras is the inciusion of a wedge-controlled
LIGHTEN/DARKEN adjustment on the photocell to compensate for stight deviations
in film speed or unusual lighting situations.

Motor-Driven Film Handling

To provide the degree of automation featured in the SX-70 camera, a number of functions
must be accomplished by means of an electric-motor drive system. The system incorporates
the high-speed, d-c motor plus a series of gears, levers, and switches — all of which constitute
a design departure from previous products.



Miniaturization
One of the features offered by the SX-70 camera is the incorporation of single tens reflex
focusing, large picture size, and compiete automation in a minimal size package. This has

been accomplished by the use of miniaturized components and, in the electronic assem-
blies, integrated circuits and modern techniques.

Comparison with other Cameras

The foregoing paragraphs indicate the inadvisability of attempting direct comparisons with
other Polaroid cameras. Common repair techniques can be employed in many cases, but
trouble analysis and repair procedures must be accomplished with minimum reference to
previously prepared maintenance documentation.

It is, therefore, mandatory that the repairman read and understand the descriptive material
contained in Sections | and {1 of this manual. Because of the degree of automation employ-
ed, minimal analysis of malfunctions can be accomplished without the use of special test
equipment and checkout procedures. For this reason, a typical troubleshooting chart will

seldom pinpoint the malfunctioning component. As a result, Section |11 describes testing
procedures and correlates the results with probable corrective measures.

Once the malfunction has been isolated, the procedures in Section |V describe the repairs in
detail. A considerable amount of redundancy has been employed in Secticn 1V to eliminate
cross-referencing so that the repair can be accomplished without the need to leave the perti-
nent segment of the manual.

The |llustrated Parts Breakdown is provided with a separate cover sheet and discreet page
numbers so that, if desired, it can be used as a separate document. it is, however, refer-
enced as Section V of the manual.

This manual has been prepared for use in conjunction with a specially prepared $X-70 train-
ing course and, for this reason, neither shou'd be considered adequate without the other. A
number of procedures require the development of physical sensitivity to the hardware that
defies description and illustration. Having experienced the needed “‘touch” during the train-
ing period, the manua! becomes reference for recalling the details of the procedure and es-

" tablishes correct sequencing of individual operaticns.
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10. Again rotate the gear train in the counterclock-
wise direction until the Fresnel carrier returns

to the viewing position.
11. Check the camera for proper operation.

12. Reinstall the bottom cover. Install and tighten
the four screws,

13, Replace the front cover by squeezing the sides
of the front cover just enough to engage the
pivot points.

14,

15. Replace the decorative leather covering on the
bottom cover,

Check the camera for proper operation.

E. ERECTING LINK, REMOVE

A single link is employed to secure the camera in
the picture taking configuration when the camera
is manually opened to that position. Since the
angular relationship of the mirrors, lenses, and all
other optical compoenents is critical, a broken or
distorted erecting link can seriously affect the
camera performance,

A broken erecting link spring can also adversely
affect the optical system because the link will
not be firmly held in its proper position. If there
is evidence of mechanical distortion or looseness
of the erecting link, the link must be replaced.
The following paragraphs describe the correct
procedures:

1. Erect the camera to picture taking configuration.

2, Open the front cover by depressing the front-
cover release latch on the right side of the cam-
era bed,

3. Apply pressure to the side of the cover close
to the cover hinge area. Press toward the gear-
train side of the camera. A very small aniount
of movement in this direction will free the
pivot from its mount and allow the front cover
to be removed,

4, Carefully peel the leather decorative covering
from the bottom cover.

5. Remove the four screws from the bottom cover.

6. In this step, the bottom cover will be removed.
To prevent damage to the flex circuit, lift the
end of the cover a small distance to permit in-
sertion of a thin metal or plastic strip {a smail,
metal, six-inch pocket scale is suitable) be-
tween the flex circuit and the inside cover sur-
face. Move the strip from onc jocating stud to
the other as the cover is being removed to pre- -
vent sticking to the flex circuit,

7. Slide the cover from the assembly.

8. Peel the decorative leather covering from the
mirror cover asscmbly.

9. Refer to Figure 4-17. Remove the two link-
retaining screws.

10. Remove the boot-retaining screw indicated in

Figure 4-17.

BOOT RETAINER SCREW {1 OF 4}

LINK RETAINER SCREWS

30032-4-17

FIGURE 4-17 LOCATION OF BOOT AND LINK RETAINER SCREW

4-9



11. Release the erecting link from the open camera
locked position.

12, Slide the spring end of the link toward the end
of the cover and lift the spring end of the link
from its mounting position, .

13. Slide the opposite end of the link to the end of
its slot so that the roller can be withdrawn
through the hole provided for the purpose.

F. ERECTING LINK, INSTALL

1. If the erecting link is undamaged but a ne{ov
spring is needed, refer to Figure 4-18. Note

30032-4-18

FIGURE 4-18 ERECTING LINK SPRING-
INSTALLATION

that 'the coiled portion of the spring snaps over
a small projection on the link assembly.

. Insert the link roller into the hole at the end of

the curved stot and slide the link into position.

. The hinged foot at the spring end of the link

must be positioned under the edge of the boot.
Use the blade of a small screwdriver to lift the
boot just enough to insert the link.

. Install the three screws through the mirror

COVEr,

. Any time that the crecting link is disturbed for

any reason, a stigmatic pupil adjustment must
be performed. Adjust the entrance pupil in the
manner described in paragraph 3B-14 (Figure
4-19).

. Replace the decorative lcather covering on the

Mirror COver.

. Slide the bottom cover into place.

. Install and tighten the four cover retaining

SCTCWS.

. Replace the decorative leather covering on the

bottom cover.

. Squeeze the sides of the front cover just enough

to engage the pivot points.

. Close the cover and check the camera.

ACCEPTABLE

OUT OF TOLERANCE

30032-4-19

FIGURE 4-19 ENTRANCE PUPIL CHECK



G. VIEWFINDER SYSTEM (SHORT COVER The latter system is housed in the folding short

ASSEMBLY) cover assembly. In the short cover assembly, the
. optical components consist of the eyelens, a
The SX-70 camera is a single-lens-reflex type and, parabolic mirror, and the stigmatic pupil stop.
as such, the viewfinder system involves the picture- These optics function to bring the Fresnel image
taking lens, the reflex viewing mirror, the Fresnel into sharp focus at the photographer’s eye. The
_viewing screen, and the eyelevel optical system. optical path is indicated in Figures 4-20 and 4-21.

30032-4-20
FIGURE 4-20 VIEWFINDER OPTICS (VIEWING)
/
// <t -3 - (_\\\\‘W]
, .
7,
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/
/
/
/,
30032-4-21

FIGURE 4-21 VIEWFINDER OPTICS (EXPOSING)
4-11




A visual inspection of the short cover assembly
will reveal any broken or bent components, If
the optical components are damaged or displaced,
it will be impossible to obtain a sharp view of the
Fresnel image. In either situation, the viewfinder
must be repaired or replaced.

The following paragraphs describe the removal and
replacement of the individual components,

1. Eyelens with Housing, Remove.

If the eyelens has been damaged, the lens in its
housing can be removed and replaced without re-
moving the other viewfinder components.

a. Extend the camera to picture-taking configura-
tion,

b. Using the Special Tool #11712 (Figure 4-22)
press out either end of the three-piece pivot
pin until the pin emerges far enough to permit
inserting a jeweler’s screwdriver underneath the
head of the protruding pin and pry out.

NOTE: In the following step, the eyelens tor-
sion spring will be released. Do not lose the

spring_._ o

C,

There is sufficient slack in the lens erecting
system to permit tilting the eyelens housing a
few degrees. Tilt the housing sufficiently to
release the center pivot pin from the assembly.

. Slide the eyelens housing toward the hinged

ends of the erecting links until the pivot studs
on the lens housing line up with the large clear-
ance holes at the ends of the slots in the links.

. Tilt the erecting assembly slightly and release

first one and then the other pivot stud, and re-
move the lens and housing,

. Remove and retain the center section of the

three-piece pivot pin and the torsion spring.

. Eyelens with Housing, Install
. The lens and its housing is replaced as a unit.

Pass the two lens housing pivot studs through

- the holes in the erecting links, and slide the

housing down to the ends of the slots.

TOOL 11712

30032-4-22

FIGURE 4-22 USING TOOL 11712 TO REMOVE EYELENS HINGE PIN

4-12



b. Locate the two spring ends in the housing as 3. Concave Mirror Housing

___shown in Figure 4-23. The concave mirror is the optical device that bends

the image rays from the Fresnel viewing screen to
direct them to the eyelens. If the mirror is dis-
placed or damaged, it will be impossible to obtain
a proper view of the Fresnel image. Replace the
IF A #408 1S MOLDED concave mirror and housing in‘the following

INTO THE PLASTIC manner:
HERE, THE EYELENS . _
MUST BE USED ONLY a. Open the camera to.its picture taking configura-
WITH A WAFER LENS tion

Yy ASSEMBLY
b. Using the Special Tool #11712 (Figure 4-22)
press out either end of the three-pivot pin until
the pin emerges far enough to permit inserting
a jeweler’s screwdriver underneath the head of
.the protruding pin and pry out.

" SPRING TANG

LOCATING SLOT

o 30032-4-23
FIGURE 4-23 EYELENS TORSION SPRING NOTE: In the following steps, a number of
separate components will be released. To pre-
vent loss of these items, hold the assembly to-
gether with one hand while removing pins with

¢. Lay the lens and erecting links flat against the
camera body and install the torsion spring and

center section of the pivot pin. the other.

d. Refer to Figure 4-24. Line up the ends of the - Once the pivot pins are removed, slo.wly raise
center pivot-pin section with the grooves in the - the eyelens assembly. Remove the viewfinder
viewfinder cap. Torsion the spring and, at the cap by twisting the cap from the concave mirror
same time, press the lens housing down so that studs.

_the ends of the pivot pin rest in the grooves. d. Holding the concave mirror in place, bring the

two rear projections of the shade blade assembly
forward until the two tabs leave the two slots

at the front of the short cover. Remove the
shade blade assembly.

¢. Allow the concave mirror housing to swing
back until the spring tension is removed and
the housing can be lifted from the viewfinder.

f. If the spring is in good condition. install the
spring on the replacement concave mirror hous-
ing. See Fipnre 4-25,

30032-4-24

FIGURE 4-24 INSTALLING SPRINGS

¢. Holding the lens housing in place, insert the
two remaining sections of the three-picce pivot
pin.

f. Gently tap the pins into position so that the
ends of the pins are flush with the outside of

. POSITIONING
the viewfinder cap. SPRING 20032.4.25
g. The eyelens must be compatible with a stigma- FIGURE 4-25 ORIENTATION OF SHIM AND
tic pupil or wafer lens, POSITIONING SPRING

4-13



g. The mirror housing has two short studs on one
side and two long studs on the other. Note
that the flat side of the studs line up with the
slots in the housing. Refer to Figure 4-25. In-
sert the lower short stud into its slot on the left
side of the short cover.

h, Lower the bottom long stud into the right side
slot making certain that the spring lies between
the two vertical barriers in the short cover and
does not interfere with the swing of the mirror
housing,.

NOTE: Refer to Section III, ES for details on
shim/positioning spring,

1. Insert the two tabs of the shade blade assembly
into the two slots in the short cover and swing
the assembly down until the two holes line up
with the pivot pin holes in the viewfinder hous-
ing. The front edge of the shade blade assem-
bly will raise the concave mirror housing to the
vertical position.

j. Hold the shade blade assembly in this position.
Hold the viewfinder cap at an angle and insert
the upper short stud on the mirror housing into
the curved slot in the left hand track.

k. Swing the viewfinder cap around until the long
stud of the mirror housing will enter the curved
slot of the right track., The hooked end of the
spring must be outside the track.

I. Two hook tabs on the front upper edge of the
shade blade assembly engage two projections
inside the front edgc of the viewfinder cap. Tilt
the cap downward so that it folds down the
mirror housing and, at the same time, slide the
cap rearward to pick up the shade btade tabs.
Lower the cap until the pivot-pin holes are cor-
rectly aligned.

. Align the center section of the three-piece pivot
pin assembly (with the eyelens housing and the
torsion spring in place) with the pivot pin holes
in the shade blade assembly and the viewfinder
cap. Install the two outer pivot pin sections.

4. Eyelens Erecting Links

The eyelens erecting links form a part of the eye-
lens-housing erecting system. They are removed
and replaced in the following manner:

a. Use Special Tool #11665. Remove the mirror-
cover-to-short-cover hinge pins (Figure 4-26).

b. Remove the eyelens housing as described in
paragraph 1, steps b through f.
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FIGURE 4-26 REMOVING SHORT-COVER-TO-
MIRROR-COVER HINGE PINS

c. Raise one of the erecting links until the flat on
its retaining stud is aligned with the slot in the
retainer and lift out the link.

d. Remove the second link in the same manner.

¢. install replacement links by aligning the flats
with the slots, inserting the stud: into the re-
tainers, and rotating the links.

f. Reassemble the viewfinder as described in para
graph 3, steps ¢ through m.

g. Refer to Section HI, E, and make viewfinder
quality check.

5. New Design Wafer (Lens) Replaces Older Stig-
matic Pupil

The new wafer lens replaces a hole in the viewing
systein optics, which was known as the stigmatic
pupil, with a plastic lens. This change increases
the brightness of the viewed image and enhances
the clarity of the field of view. To replace the
stigmatic pupil with the new wafer lens, proceed
as follows:

a. Use the Special Tool #363361 (boot trim gun)
to cut out a crescent or hatf moon shaped open-
ing in the boot. Figure 4-27 gives specific in-
structions alongside the drawings,
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FIGURE 4-27 USING THE BOOT TRIM GUN

b. Insert the top of the tool — slot uppermost —

just under the upper edge of the rectangular
hole in the boot.

. Press the tool against the upper edge of the
boot hole so that the vertical edge of the rear
of the tool slot butis against the boot.

. Squeeze the tool trigger slowly keeping the
tool aligned and cut out the piece of boot.

. The hole should look like the drawing with a

rectangular bottom edge and a crescent top.

. Remove the stigmatic pupil stop and install the

. wafer lens in the same place.

g Install a new eyelens.

NOTE: At the present time and until a supply
of the special tools are available, the foregoing
process will not be implemented. If a camera
has the wafer system installed, repair will be
effected only by changing the entire short
cover assembly,

Observe carefully if mirror cover assemblics
supplied as replacements have the crescent-
shaped cutouts. These types cannot be install-
ed on earlier models. If no other mirror cover
assemblies are available, the new short cover
assembly with the wafer lens must also be
installed,

The viewing system occasionally displays a con-
cave mirror distortion in some areas of the scene.
If this symptom is observed, proceed as follows:

1. Observe if the camera contains a stigmatic
stop or wafer lens,

2. If no wafer lens. replace the Short Cover with
#705612 or a modified 705551,

3. If wafer lens, replace concave mirror with
#705482 or 705609,

4. Scrap all concave mirrors, #705292 and ship
to Waltham,

The configuration must agree as follows: Con-
cave Mirror #705292 with Short Cover 705551
and Upper Camera Back 705468; Concare
Mirror 705482 with SCA 705612 and UCB
705613; and Concave Mirror 705609, SCA
705612 and UCB 70561 3.

Mirror Identification
Qid 705292 has:

1. No white chalk mark and
2. Upper right pivot circular, not machined, _
New Mirror 705482 has:

1. White chalk mark on housing.

2. Upper right pivot is machined or molded
with a flat area. New mirror 705609 has
metal retainers,

The RTV replaces resin adhesive, but is interim
until all metal retainers are provided, RTV will’
be usable with split fresnel also.

Short Cover Assembly, One Piece Replacement
Erect the camera,
Open the front cover.

Remove the front.cover by applying sidewise
pressure at the cover hinge area, Press toward
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the gear-train side.. This frees the pivot from
its mount and releases the front cover. Newer
models have front covers removed from the
gear-train side,

d. At the back side of the shutter mounting brack-

et, remove four screws which secure the shutter.
(Figure 4-28).

e. When the shutter is loose, lay it aside but make
sure not to strain the multi-wire cable,

f. Remove the two (2) short-cover-to-mirror-
cover hinge pins, using Special Tool #11665 by
inserting it through the separation between the
short cover and the mirror cover (Figure 4-26).

g. Collapse erecting link and open forward the
short cover assembly,

h. Remove the two (2) shutter hiﬁge bracket-to-
short-cover pins with Special Tool #11656 (Fig-
ure 4-29),

FIGURE 4-28 SHUTTER MOUNT RETAINING SCREWS

i. Replace by reversing above procedure,

H. SHUTTER ASSEMBLY, REMOVE

To physically separate the shutter from the cam-
era body, it is necessary to disconnect the multj-
wire ribbon cable from the flex circuit, Because
this involves a critical soldering operation, any
repairs that can be performed with the soldered
connections in place should be done in that man-
ner. If the camera malfunction is traced to the
shutter assembly, replacement of the unit is ac-
complished in the following manner:

1. Erect the camera to picture-taking configuration.

2. Open the front cover by depressing the front-
cover release latch on the right side of the cam-
era bed,

3. Apply pressure to the side of the cover adjacent
to the cover hinge area. Press toward the gear-
train side of the camera, A very small amount
of movement in this direction will free the pivot
from its mount and allow the front cover to he
removed,

4. Carefully peel the leather decorative covering
from the bottom cover.

5. Remove the four screws from the bottom cover,

6. In this step, the bottom cover will be removed.
To prevent damage to the flex circuit, lift the
end of the cover a small distance to permit in-
sertion of a thin metal or plastic strip (a small
metal, six-inch pocket scale is suitable) between
the flex circuit and the inside cover surface,
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FIGURE 4-30 SOLDERING/UNSOLDERING RIBBON CABLE

Move the strip from one locating stud to the
other as the cover is being removed to prevent
sticking to the flex circuit.

7. Slide the cover from the assembly.

8. Use only the miniature soldering iron specified

10.

11,

12,

13.

14.

for this task to guarantee the proper amount of
heat applied to connections,

. Refer to Figure 4-30. Starting with lead No. 1

of the cable, insert the point of a sharp blade
(a pointed blade Xacto knife is recommended)
under the wire. The sharpened edge of the
blade must be held so that it makes physical
contact with the junction point of the wire lead
and the solder pad of the flex circuit. Do not
insert the point of the blade beyond lead No. 1.

By exerting a slight clockwise twist to the blade,
apply upward pressure to the end of the lead.’

While maintaining a steady upward pressure
with the knife blade, bring the tip of the solder-
ing iron into contact with the copper pad on
the side of the soldered connection opposite
the cable lead,

At the instant that the knife blade breaks the
solenocid joint, remove the soldering iron, Hold
the knife blade steady for a moment to allow
the pad and the wire to cool,

Repeat steps 9 through 12 for cach of the cable
leads,

Caution: Under ne circumstances attempt to
heat and remove more than one lead at a time.

Refer to Figure 4-30. Carefully spread the
cable clamp just ¢nough to permit removal of
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the cable retaining spring and slip the spring
out of the clamp.

NOTE: To help eliminate previously reported
shutter cable ‘pinching’ problems, a new metal
cable cover has been designed. The old K decal
is to be discarded.

See Figure 4-31 for method of using. Open the
cable clamp, hook the cable retaining spring in
place and cradle the cable in the cover as illus-
trated. Crimp the tabs closed over the spring,
but do not crush the spring coils.

CABLE CLAMP
(PART OF OUTERPLATE)

NEW CABLE COVER
30032-4-31

FIGURE 4-31 NEW CABLE COVER



15. At the back side of the shutter mounting hinge

bracket, remove the four screws which secure
the shutter to the bracket. See Figure 4-28.

__ Lift off the shutter.

L

SHUTTER ASSEMBLY, INSTALL

1. Position the locating bins at the rear of the

shutter in the correct holes in the hinge bracket
and install the four retaining screws.

2. Dress the multi-wire ribbon cable in the direc-

tion of the flex circuit.

3. Locate the short projecting end of the cable re-

taining spring and the hole-at the base of the
clamp. Install the spring in the clamp in such

a manner that the projection enters the hole in .

the clamp,

4. Crimp the clamp on the spring with just enough

pressure to capture the spring. It does not have
to be a tight joint.

5. At the flex circuit solder pads, check for un-

even solder distribution and heat and smooth
the solder as necessary. :

10.
1L
12.

13.
. Slide the bottom cover into place.

. Apply a very small amount of Alpha no. 611

flux to the flex circuit solder pads and to the
ends of the ribbon cable,

. Properly orient the cable and dress the end of

each lead so that is seats squarely in the center
of its solder pad. Hold the cable in this position,

. Refer to Figure 4-32, Place the blade of a

jeweler’s screwdriver on top of the bare end of
the no. 1 lead exactly at the point where the in-
sulation begins, Press down firmly to create a
positive heat sink.

. Apply the tip of the soldering iron so that it

makes simultaneous contact with the pad and
the tinned end of the wire lead.

Hold the iron in place just until the soId'er on
the wire and the pad flow into a smooth joint.

Do not remove the screwdriver blade until the
solder has cooled (one or two seconds).

Apply a small amount of Alpha no. 1001 Relia-
solve Solvent to the soldered contacts and wipe
clean and dry with a Q-tip. ‘

Check the camera for proper operation.
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15. Install and tighten the four cover-retaining
Screws,

16. Squeeze the sides of the front cover just enough
to engage the pivot points.

17. Close the cover and check the camera.

J.  SHUTTER MOUNTING HINGE BRACKET,
REMOVE

Although the shutter mounting hinge bracket is
not an externally mounted component, it is sub-
Jject to damage from improper handling of the
camera. If force is used to close the camera with-
out first releasing the erecting link, the hinge
bracket (as well as the erecting link) will be suffi-
ciently damaged to necessitate replacement. The
damage will be evidenced by failure of the camera
to close and latch in the proper manner. The hinge
bracket is replaced in the following manner,

JEWELER'S
SCREWDRIVER

FIGURE 4-33 RELEASING SHUTTER MOUNT
HINGE BRACKETS

1. Erect the camera to picture-taking configuration.

2. Open the front cover by depressing the front
cover release laich on the right side of the cam-
era bed, and remove the front cover,

3. Using the blade of a jeweler’s screwdriver,
spring the shutter mount hinge bracket on each
side just enough to release the pins. See Figure
4-33. This will relcase the shutter mount from
the bottom plate.

Caution: With the retaining screws removed,
the shutter is stif attached to the camera flex
circuit by the ribbon cable. Handle the camera
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and shutter with care to prevent damage to the
cable.

. Hold the shutter in place on the hinge bracket

and remove the four hinge-bracket-to-shutter
retaining screws.

. Remove the two hinge-to-boot-retainer SCrews

located adjacent to the round lens opening in
t_he shutter hinge-bracket,

. Use Special Tool #1 1656 and remove the shutter-

hinge-bracket-to-short-cover hinge pins, See
Figure 4-34,

TOOL #11656
/

FIGURE 4-34 HINGE PIN REMOVAL TOOL

SHUTTER MOUNTING HINGE BRACKET,
INSTALL

. Ta instal! the replacement shutter mounting

hinge bracket, place the bracket into position,
align the bracket hinges, and insert the hinge
pins.

. Tap the hinge pins into place so that the outer

ends of the pins are flush with the outer hinge
surfaces,

. Install and tighten the four shutter retaining

SCIrews,

. Using a jeweler’s screwdriver, carefully pry each

of the two hinges at the lower corners of the
bracket just enough to spring the pivot pins in-
to their sockets.

. Swing the shutter into position on the hinge

bracket,

. Install and tighten the four shutter retaining

SCrews,

. Install the front cover. Squeeze the sides of

the cover just enough to engage the pivot points.



8. Close the fl_'ont cover and check the camera.

L. FRESNEL ASSEMBLY DRIVE SYSTEM,
REMOVE

The Fresnel assembly drive system controls the
Fresnel assembly through its cycle from viewing
position to exposure position and return. The
system consists of two bell-crank assemblies, an
actuator link, and the associated springs. These
assemblies are mounted in such a way that the
motor drive pinion shaft is also involved in the
system functions. Faulty operation can result

from broken springs, components, binding, distor-
tion, or any of the malfunctions common to min-

iature mechanical devices. If a camera malfunc-

tion is traced to the Fresnel carrier drive assembly,
removal and replacement can be accomplished ac-

cording to the following procedures.

1. Erect the camera to picture-taking configuration.

2. Open the front cover by depressing the front

cover release latch on the right side of the cam-

era bed.

3. Apply pressure to the side of the cover adjacent
to the cover hinge area. Press toward the gear-

train side of the camera,

4. Remove the decorative leather covering from
the bottom cover.

. Remove the four bottom-cover retaining screws.

. In this step, the bottom cover will be removed.
To prevent damage to the flex circuit, lift the
end of the cover a small distance to permit in-
sertion of a thin metal or plastic strip ( a small
metal, six-inch pocket scale is suitable) between
the flex circuit and the inside cover surface.
Slide the strip from one location stud to the

other as the cover is being removed to prevent
sticking to the flex circuit.

7. Slide the cover from the assembly.

8, Refer to Figure 4-35. Use tweezers and remove

10.

11.

12.

13.

14,

the two override springs.

. By manually rotating the second idler gear in

the counterclockwise direction, operate the
gear-train until the Fresnel carrier swings up to
the exposure position.

Refer to Figure 4-36. Use the tweezers to catch
the end of the booster spring, Stretch the
spring just enough to unhook the end of the
spring.

Refer to Figure 4-37. Use tweezers and stip the
hooked end of the Fresnel carrier drive spring
off its retainer on the drag link bell crank.

Refer to Figure 4-38, Remove the gear-train-
assembly mounting screws. Note that three are
machine screws but the fourth is a self-tapping
screw. Note its location for reference.

Invert the camera so that the outer plate (gear-
train) is on the bottom.

NOTE: Do not disturb the gear-train when
performing the following steps,

Grasp the gear-train in such a manner that the
front cover latch is depressed and pull the gear-
train down and away from the camera. Immed-
iately apply a rubber band lengthwise around
the gear-train to hold the gears in place while
performing the following steps,

NOTE: At this point in the procedure, the gear-
train is still fastened to the flex circuit, Be care-
ful to avoid damage to the flex circuit.

TWEEZERS

FIGURE 4-35 REMOVING OVERRIDE SPRINGS
420
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15,

16,
17.

18.

19.

20.

21,

22.

23.

24,

25.

Grasp the recock-ram bell crank. Rotate the
bell crank counterclockwise until it disengages
the slot in the drag link,

Swing the drag link away from the bell crank.

Rotate the recock-ram bell crank counterclock-
wise approximately 180 degrees to provide
access to the end of the drive pin,

Use miniature drift pin. Push out the drag-
link bell crank pin.

Remove the bell crank and shaft. The drive
spring will be released. The plastic sleeve will
also be released,

Use a solder-removing tool and remove the
solder from the flex circuit at each of the two
motor contacts.

With tweezers and, if necessary, a soldering
iron, lift the flex circuit from the motor contacts,

Using the Bristol screwdriver, loosen the two
motor mount screws approximately 4 turns.

With tweezers, swing the motor mount clamps
free of the motor housing, '

Grasp the MCC holder with tweezers and, at
the same time, raise the contact end of the
motor up and withdraw the motor coupling
spring from the plastic coupling,

Span the motor pinion shaft with tweezers and
press the plasti(_: coupling from the shaft.

M. FRESNEL ASSEMBLY DRIVE SYSTEM,

1.

INSTALL

To replace the drive system, begin by sliding
the pinion shaft through its bushing just far
enough to permit installation of the phenolic
washer,

. Use the retainer plier, Special Tool #11659.

Spread the grip ring and pass the pinion shaft
through the ring.

. Press the drive pinion gear against the end of

the bushing and hold it firmly against the bush-
ing. Using the special tool, spread the grip ring
and slide it as close to the other end of the
bushing as the tool will permit. The tool is
such that, when the pressure on the pinion is
released, the clearance between the pinion and
the bushing should be .003 to .005 inches.
Check with a feeler gage, Special Tool #11678.

. Use Special Tool #11707. Insert the plastic

coupling into the tool s0 that the slot in the
end of the coupling engages the tang in the tool.
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10.

11.

12.

13.

14,

15,

16.

. Rotate the gear train so that the slot in the

pinion shaft is visible,

. With the special tool, start to press the coupling

on the pinion shaft.

. Recock the gear train in both directions while

carefully pressing the bushing onto the shaft.
When the slot in the shaft is felt to be engaging
the tang of the coupling, apply finger pressure
to the outer face of the pinion gear and, at the
same time, press the coupling on as far as it
will go.

. Remove the tool.
. Rotate the gear train so that the slot in the

coupling is visible,

Using Special Gage #11708, insert the small tip
of the gage into the slot of the coupling. The
opposite end of the gage should meet the inner
wall of the bottom plate. If the gage will not

fit as described, first try to push the bushing on
a little farther, If this cannot be accomplished,
remove and examine the inside of the coupling
for damage and replace the coupling if necessary.

Rotate the motor shaft so that the tang on the
drive spring will mate with the slot in the coupl-
ing. Check the mounting clamps to see that
they are swung aside to clear the motor mounts.
Tip the motor to direct the end of the drive
spring toward the coupling.

Engage the drive spring with the plastic coupling
and lower the motor into place.

Swing the motor clamps into place and tighten
the two screws,

Visually check the gap between the drive spring
tang and the bottom of the slot in the plastic
coupling. Grasp the motor shaft with tweezers
and remove alt end play in the direction of the
pinion. At the same time, press on the outer sur-
face of the pinion gear to remove the play in
that direction, The gap dimension should be
approximately equal to the diameter of the
spring wire.

If the gap is too small or nonexistent, use the
small end of Special Tool #11707 to apply pres-
sure to the end of the motor shaft (the end op-
posite the drive end). While holding the motor
shaft against the limit of its forward travel,
work the spring onto the shaft with a jeweler’s
screwdriver. Move the spring only enough to
provide the necessary clearance.

If there is too much space between the drive-
spring tang and the bottom of the coupling
slot, the spring must be moved towards the



coupling, Use the jeweler’s screwdriver and
carefully work the spring away from the motor
housing until the gap requirement is satisfied,

17, Insert the MCC, together with its holder, into
the mounting clip.

18. Use tweezers to install the flex circuit over the
two motor contacts, and solder the contacts,

19. Pick up the bell crank shaft and insert the shaft
through the hole in the bottom plate,

20, See Figure 4-39. Insert the plastic steeve into
the drive spring.

21. Align the sleeve (and spring) with the hole in
the bottom plate. Insert the shaft into the
sieeve. The end of the spring must engage the
boss on the inside of the bottom plate.

22. Slide the shaft through the slceve until the end
of the shaft just hegins to emerge from the end
of the slecve.

23. See Figure 4-39. Use tweezers to install the
drag-link bell crank, The bell crank must he i
stalled as shiown on the illustration so that the
bell crank wili engage the slot in the drag link.

24. Push the shaft in until the bell crank is flush

against the camera housing,

25. Rotate the recock-ram bell crank (on the outer
side of the bottom plate) in the counterclock-
wise direction until the hole in the shaft is
aligned with the holes in the drag-link bell

crank. Hold the shaft in this position.

26. Use tweezers to insert the drive pin in the bell
crank hole. Use needle-nose pliers, Press the

pin into place.

27. Raise the camera and gear train assembly to
eye level so that both mating surfaces can be
observed, Engage the hole in the bell crank

with the stud of the recock ram.

. Slip the front cover latch over the shoulder of
the hrass standoff bushing (safety-latch pivot).

29, Hold the gear train and the camera bedy tightly
together. They must not be allowed to separate,
Rotate the two assemblies so that the gear train

is uppermost.

30. Maintaining a steady pressure against the gear-

train asscmbly, use a dental pick and relocate

PLASTIC
SLEEVE

BELL CRANK

BOTTOM PLATE

FRESNEL CARRIER
DRIVE SPRING

DRAG LINK
BELL CRANK

FIGURE 4-39 BELL CRANK ASSEMBLY

4-23



31.

32

33.

34.

35,

36.

the pick-latch so that the pick-latch pivots drop
into their pivot holes.

Using the dental pick, locate the safety cam ac-
tuator in the proper place on the second idler
Carzi,

Gently rock the gear-train from side to side
until all the gear posts fall corerctly into their
pivot holes. When all pivots are correctly align-
ed, the plate will seat solidly and permit no
further rocking action,

Refer to Figure 4-38, Install the three machine
screws and the self-tapping screw to secure the
gear-train assembly.

Cut and remove the rubber band. Tighten the
SCTEWS,

Grasp the longer end of the override spring
with needle-nose pliers.

With the open end of the hood down, slip the
closed end of the spring over one of the arms
of the T-shaped drag link and into the groove
in the arm,

37.

38.
39.

40,

41.

42,

43,

Hook the longer spring extension into the
corresponding groove in the arm of the bell
crank, '

In the same manner, install the second spring.

Engage the hook on the end of the Fresnel
carrier drive spring with the notched blade of
the modified jeweler’s screwdriver (Figure 4-40,
step 1). B

Tension the spring and hook it onto its retajn-
ing stud on the bell crank,

Obtain the Special Pulling Too! #1 1680, Feed
the hooked end of the tool under the spring
and engage it with the hooked end of the spring.
(Figure 4-40, step 2). '

Pull the end of the spring completely around
giving the spring an additional full turn of
tension, :

Temporarily secure the end of the spring on

-the override spring mounting lug (Figure 4-40,

step 3).

30032-4-40

FIGURE 4-40 TENSIONING THE FRESNEL DRIVE SPRING
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44, Put aside the pulling tool and, using the
notched-blade screwdriver, push the end of the
spring down and secure it on the bell-crank re-
taining stud (Figure 4-40, step 4).

45, Using the end of the screwdriver, slide the
spring tightly against the bell crank.

46. Rotate the second reduction gear counterclock-
wise to actuate the gear train until the Fresnel
carrier lifts to the exposure position.

47. The booster spring has one long hooked end,
Hold the spring so that the open loop of the
spring is toward the top of the camera. Slip
the loop through the space provided and engage
the loop on the stud of the bell crank.

48, Using Special Tool #11680, pull the other end
of the spring down and fasten the hook of the
spring on the anchor point,

49, Continue rotating the second reduction gear
counterclockwise until the mirror returns to
the viewing position.

50. Check the camera for proper operation.
51. Slide the bottom cover into place.

52. Install and tighten the four cover-retaining
SCTews,

53. Squeeze the sides of the front cover just enough
to engage the pivot points.

54, Close the camera and reinstall the leather on the
bottom cover,

55. Check the camera.

N. FRESNEL CARRIER, REMOVE (includes
Drive Pawl, Drag Link, and Light Stop)

The Fresnel carrier is the swinging mount for
both the Fresne! screen and the exposure mirror,
The surfaces of both the screen and the mirror are
extremely delicate and are, thus, easily damaged,
If the mirror surface or the Fresnel screen has
been damaged or sciled, the quality of the pictures
will be degraded. The Fresnel carrier must be
replaced. One or both of the carrier hinges can be
cracked or broken, or the light stop could be dam-
aged, loose or misplaced due to automatic assem-
bly. The location of the light step is critical; if
not precisely positioned, the camera will have an
intermittent 83 modc function. Replace light

stop, part no. 705801 in the correct location, See
Figure 4-40A.

Both the drive pawl and the drag link are subject
to wear during camera use and, since the Fresnel
carrier must be removed to provide access to these
two components, their removal and replacement
procedures are mncluded in these paragraphs.
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30032-4-40A

FIGURE 4-40A FRESNEL LIGHTSTOP BINDING

1. Erect the camera to picture-taking configuration,
. Open the front cover by depressing the front-

cover release latch on the right side of the cam-

. era bed,

. Apply pressure to the side of the cover adjacent

to the cover hinge area, Press toward the gear-
train side of the camera, A very small amount
of movement in this direction will free the pivot
from its mount and allow the front cover to be
removed.

. Remove the decorative leather covering from the

bottom cover.

. Remove the four bottom-cover retaining screws.
6. In this step, the bottom cover will be removed.

To prevent damage to the flex circuit, lift the
end of the cover a small distance to permit in-
sertion of a thin metal or plastic strip (a small
metal, six-inch pocket scale is suitable) between
the flex circuit and the inside cover surface,
Move the strip from one locating stud to the
other as the cover is being removed to prevent
sticking to the flex circuit.

. Lift the cover a small distance away from the

camera, then slide the cover from the assembly,

. Remove the inner-frame-to-boot-retainer screws,

See Figure 4-41.

|||
i e_oJ

RETAINING SCREWS

30032-4-41

FIGURE 4-41 BOOT RETAINING SCREWS




10,

11,

12

. Remove the mirror-cover-to-inner-frame hinge

pins. Use Special Tool #11719.

Refer to paragraph A-13, use Special Tool #11698
and remove the boot. If the special tool is not
available, proceed as follows:

Identify the second gear from the motor end of
the gear train. Rotate this gear in the counter-
clockwise direction untit the pick slide reaches
the end of its travel and is captured by the pick-
latch.

Refer to Figure 4-42. Use a narrow-blade jewei-
er’s screwdriver. While pulling the corner of the
IIrror cover away from the frame, depress the
boot retainer tab to clear the retaining stud. Re-
lease the pressure as soon as the tab snaps free,

30032442

FIGURE 4-42 RELEASE BOOT RETAINER TAB

13.

14,

I3,

16.

17,

18.

19,

20.

b.

Rotate the gear further in the counterclockwise
direction untit the pick slide is released and
snaps forward,

Use the jeweler’s screwdriver and, while pulling
the boot away from the frame, pry off the
second tab,

Slide the erecting link to the end of its slot and
disengage the link.

If desired, the light stop can be replaced at this
time, o

. Carefully peel off the old light stop.
. The replacement light stop is supplied with ad-

hesive already applied. Remove the backing
paper and press the light stop into contact
with the Fresnel carrier. Avoid any creases or
wrinkles as the material is applied.

Use tweezers and remove the two override
springs. Sce Figure 4-43.

Using Special Tool #11719, press out the two
Fresncl carrier hinge pins.

Release the safety latch and lift off the Fresnel
carrier. If the carrier is to be reused, procure a
protective sleeve and install it on the Fresne]
carrier to prevent damage to the mirror or the
Fresnel screen,

If it is desireable at this time to remove and Te-
place the drag link, proceed as follows:

. Refer to Figure 4-44. Use a miniature drift pin

or Special Tool #11662 and drive the pivot pin
Just far enough to clear the drag link.

Place the replacement drag link into position,

TWEEZERS

30032-4-43

FIGURE 4-43 REMOVING OVERRIDE SPRINGS
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DRAG LINK
B 300324-44

FIGURE 4-44 DRAG LINK

Use parallel-jaw pliers and press the pin into
place so that the ends are flush with the casting,

c.

21,
place the drive pawl and its spring, proceed as
follows:

. Refer to Figure 4-44, Use tweezers and release
the drive pawl spring.

. Use a miniature drift pin and drive the pivot pin
far enough to clear the drive pawl, Specia: Tool
#11662,

. Install the spring on the replacement drive pawl.

. Set the pawl and its spring into position and
drive in the pivot pin until its end is flush with
the casting,

e. Engage the end of the spring in its slot in the pawl.

0. FRESNEL CARRIER, INSTALL

Caution: The new fresnel carrier operates without
- a safety latch, actaator or spring and requires a
i new drag link and override spring. Beginning with
carrier, part number 705447, the changes outlined

are mandatory. The safety latch must be removed,

. Its actuator and spring may be left in place pro-
viding that the spring tensions the actuator.,

1. Hold the Fresnel carrier in such a position that
the drag link hangs straight down,

. When performing this step, be careful that the
drag link does not disturb the position of the
motor drive coupling spring on its shaft, Lower
the Fresncl carrier in such a manner that the
slot in the drag link will engage with the cross
bar of the bell crank,

. Lift the opposite corner of the Fresnel carrier
just enough to gain access to the drive pawl
tension spring. With the blade of a small screw-
driver, engage the free end of the spring and
push it back into the pawl cavity (applying ten-
sion to the spring) as far as possible, at the
same time, lower the corner of the Fresnel car-
rier until the hinge-pin holes are aligned.

If it is desireable at this time to remove and re-
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4. Press the hinge pin into place so that the end
of the pin is flush with the surface of the casting;

In like manner, install the hinge pin on the drag-
link side of the carrier.

3.

. Carefully depress the carrier by hand while ex-
amining the two hinge areas to make certain
there is no interference or binding.

. Remove the protective sleeving from the Fres-
nel carrier,

. Check the safety latch to make sure that is has
correctly captured the carrier,

. Check the drag link. It should be engaged with
the drag link bell crank. If not, use needle-nose
pliers and engage the drag link,

10, With the needle-nose pliers grasp one of the
override springs at its longer extension.. Hook
the smaller loop of the spring over one of the
arms of the T-shaped drag link and into the

grogve in the arm.

Hook the longer spring extension into the cor-
responding groove in the arm of the bell crank.

1L

12,
13.

In the same manner, install the second spring,

By rotating the second reduction gear in the
counterclockwise direction, operate the gear
train through one complete cycle to check
proper operation of the system.

14. Insert the roller on the end of the erecting link
into the hole at the end of the curved slot and

slide the link into position.

15. Lower the mirror cover so that the free-hanging

actuator passes through the cutout in the inner-
frame assembly toward the S6 contacts,

16,
7.

Carefully lower the cover into place.

Snap the boot retainer into place by applying
finger pressure to the two points indicated on
Figure 4-45,

RETAINER

LOCKING TAB

30032-4-45

FIGURE 4-45 BOOT RETAINER



18.

19,

20,
21,
22.

23.

24,

P

Reinstall the two mirror-cover-to-short-cover
hinge pins,

Install and tighten the inner-frame-to-hoot re-
tainer screws.

Slide the bottom cover into place,

Install and tighten the four cover retaining screws,

Replace the decorative lcather covering on the
bottom cover,

Squeeze the sides of the front cover just enough
to engage the pivot points.

Close the cover and check the camera,

LIGHT BAFFLL, REMOVE

The light baffle is included in the camera to elim-
inate unwanted light from reaching the film during
the exposure portion of the operating cycle, If the

baffle has been distorted or if it fails to function
because of binding, broken spring, or other mal-

function undesireable flare will appear on the pic-
tures. The folowing paragraphs describe the pro-
cedure for removal and replacement of the baffle,

NOTE: It may not be necessary to remove the
baffle if the problem is caused by bent bafflc ears
(tabs). In this case, use the Special Tool #11773,
baffle ear reforming tool and do the Jollowing:

1. Remove the front cover.

2. Make sure that the Fresnel carrier is down, in
the viewing position. '

3. Hold the camera bottom up and look inside the
fiim compartment. The light baffle is visibie
toward the front edge of the film compartment.

4. Insert the tool with the slotted, right-angied
end firse, parallel to the bottom of the baffle.

5. Keep the long handle of the tool handle aligned

with the side of the bafflc and slide the end to
the inside of the camera, thereby catching the
baffle in the slot { Fizure 4-46).

LIGHT BAFFLE

SPECIAL TOOL #11773
TOUCHING THE EDGE
OF THE BOTTOM COWER

.

A NN

T

1

30032-4-46

FIGURE 4-46 BENDING !.IGHT BAFFLE EARS
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6. Push the tool away from you, gently, until you
feel the resistance caused by the curl at the end
of the ears.

7. Once seated as described, push the handle end
of the tool up just enough to touch the edge of
the bottom cover.

8. Without putting angular stress on the baffle,
slip the tool toward the outside of the camera
and carefully remove,

9. Repeat the same process on the other side to be
certain that both ears have the same correct bend,

10, Some light baffles may be received with oil on
the surface. The oil will dirty the taking mirror
producing a shadow on the bottom of the pic-
tures. In this case, change the baffle and clean
the dirty mirror with lens tissue and/or Q-tip
moistened with lens cleaner. Also check whether
oil has been deposited on the inner frame and,

if found, remove, .

BOOT RETAINER SCREW
Kﬁ of 4)
LINK RETAINER SCREWS

30032-4-47
FIGURE 4-47 LOCATION OF BOOT LINK

1, Erect the camera to picture-taking configuration.

2. Open the front cover by depressing the front- AND RETAINER SCREW
cover release latch on the right side of the cam-
era bed, 10. Refer to Figure 4-48. Use a narrow-blade

jeweler’s screwdriver, While pulling the corner
of the mirror cover away from the frame, de-
press the boot retainer tab to clear the retain-
ing stud. Release the pressure as soon as the
tab snaps free.

3. Apply pressure to the side of the cover adjacent
to the cover hinge area. Press toward gear-train
side of the camera. A very small amount of
movement in this direction will force the pivot
from its mount and allow the front cover to be
removed. 11. Rotate the gear further in the counterclockwise

4, Carefully peel the leather decorative covering direction until the pick slide is released and
from the bottom cover. snaps forward.

5. In this step, the bottom cover will be removed.
To prevent damage to the flex circuit, lift the
end of the cover a small distance to permit in-
sertion of a thin metal or plastic strip (a small
metal, six-inch pocket scale is suitable) between
the flex circuit and the inside cover surface,
Move the strip from one locating stud to the
other as the cover is being removed to prevent
sticking to the flex circuit.

6. Slide the cover from the assembly.

7. Remove the inner-frame-to-boot retainer screws
indicated in Figure 4-47.

8. Remove the two mirror-cover-to-inner-frame
hinge pins, Use Special Tool #11719.

9. Use Special Tool #116982 and remove boot.
See paragraph A-13. Identify the second gear
from the motor end of the gear train. Rotate
this gear in a counterclockwise direction until
the pick slide reaches the end of its travel and 30032-4-48
is captured by the pick latch. FIGURE 4-48 RELEASE BOOT RETAINER TAB
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12

13.

14,

15,

16,

17.

Use the jeweler’s screwdriver and, while pulling
the boot away from the frame, pry off the
second tab,

Slide the erecting link to the end of its slot and
disengage the link. -

Swing the entire upper camera back to one side.
Use care to avoid damage to the ribbon cable.

Rotate the gear train in the counterclockwise
direction until the Fresnel carrier swings up in-
to the exposure-mode position.

Use duck-bill or needle-nose pliers. Grasp light
baffle hinge pin and bend it to a 90° angle. See
Figure 4-49. Use a small peen hammer and
knock the pins inboard striking the tool holding
the bent end of the pin. Remove left-hand
(viewed from rear) pin first. Remove spring
and lite baffle by sliding off the right-hand pin.

Lift out the baffle.

Q. LIGHT BAFFLE, INSTALL

. Obtain the replacement baffle,
. Place the baffle in position.
. Using tweezers or needle-nose pliers, insert the

end of the pin into the hinge holes from the
center of the camera.

. Install baffle with spring on right hand pin.

Use pliers with one jaw on the outside of the
hinge post and squeeze the pin outwards until
it reaches the stop (Figure 4-50). Check the
spring action of the baffle. It must be com-
pletely free — no evidence of binding is
tolerable.

. Refer to Figure 4-51. Install the spring on the

right-hinge pin.

. Engage the shorter of the two spring extensions
_ into the slot on the lip of the baffle.

30032-4-49

FIGURE 4-49 REMOVING LIGHT BAFFLE HINGE PIN
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HINGE POST

PN

30032-4-50

FIGURE 4-50 USING PLIERS TOQ INSERT
LIGHT BAFFLE HINGE PIN

30032-4-51

FIGURE 4-51 BAFFLE HINGE SPRING

7. Use a dental pick or other suitable tool and
hook the longer spring extension into the slot
provided for it on the inner frame.

8. Remove the protective sieeve from the Fresnel
carrier.

9. Manually -operate the gear train to lower and
latch the Fresnel carrier.

10. Swing the upper back assembly back into nor-
mal position, and install the shutter bracket
pivot pins,

11. Insert the rolier of the erecting link into its slot,

12. Hold the cover assembly in such a position that
the S6 actuator hangs straight down.

13. Lower the housing so that the free-hanging ac-
tuator passes through the cutout in the inner
frame assermnbly toward the S6 contacts, See
Figure 4-52.

30032-4-52

FIGURE 4-52 LOCATION OF S6 ACTUATOR
LINK

14. Snap the boot retainer over the tabs on the
inner frame.

15. Reinstall the two mirror-cover-to-frame hinge
pins.

| 16. Identify the second gear from the motor end of

the gear train. Rotate this gear in a counter-
clockwise direction until the mirror is in the ex-
posure position,

17. Install and tighten the inner-frame-to-boot re-
tainer screws.

18. Install the gear-train cover,



19. Reinstall the bottom cover. Install and tighten
the four screws,

20. Replace the front cover by squeezing the sides
of the cover just enough to engage the pivot
points.

21. Check the camera for proper orientation,

22. Replace the decorative leather covering on the
bottom cover, -

R. INNER FRAME, REMOVE

The inner frame assembly is located within the
bottom piate assembly and is not frequently sub-
jected to damage in normal camera use. It can be
inadvertently damaged when other repairs to the
camera are being performed and it can concejvably
be damaged from severe shock. Its removal and
replacement is a time consuming procedure and,
for this reason, it will not be replaced unless the
frame itself is damaged. The following paragraphs
describe the removal/replacement procedure.

NOTE: To repair inner-frame-mirror-cover hinge,
procecd as follows.

If either side hinge is broken, it is usually the
outer hinge,

If the broken part of hinge is available, use §
minute epoxy and apply to both sides of the
break. Use very little epoxy and allow about 3
minutes to become tacky, Then stick the rwo
pieces together. After drying, apply small amount
of epoxy over the break and allow to follow the
radius on the bottom ( Figure 4-53), If the pin be-
comes glued to the black repaired hinge, no harm
will be done since the chrome plated hinge attach-
ed to the mirror cover assembly rides around the
pin,

Caution: De not allow any epoxy to attach itself
to the chrome plated hinge. Allow overnight to
become permanently attached and follow with a
thorough test.

1. Erect the'camera to picture-taking configuration.

2. Open the front cover by depressing the front
cover release latch on the right side of the cam-
era bed,

3. Apply pressure to the side of the cover adjacent
to the cover hinge area. Press toward the gear-
train side of the camera. A very small amount
of movement in this direction will free the pivot
from its mount and allow the front cover to be
removed,

4. Remove the decorative leather covering from
the hbottom cover.
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QUTER HINGE

30032-4-53

FIGURE 4-53 EPOXY REPAIR OF INNER
FRAME HINGE

5. Remove the four bottom-cover retaining screws
(Figure 4-54),

6. In this step, the bottom cover will be removed.

To prevent damage to the flex circuit, lift the
end of the cover a small distance to permit in-
seriton of a thin metal or plastic strip (a small
metal, six-inch pocket scale is suitable) between
the flex circuit and the inside cover surface,
Move the strip from one locating stud to the
other as the cover is being removed to prevent
sticking to the flex circuit.

7. Stide the cover from the assembly.
8. Remove the inncr-frame-to-boot-retainer screws.

9, Remove the mirror-cover-to-inner-frame hinge
pins.

10. Referring to Figure 4-55, note the orientation
of the handle — this must be as shown to pre-
vent damage to the tool and/or the camera,
Insert the Special Tool #1 1698 into the film.
compartment of the camera. See that the plun-
ger handle is out away from the body of the
tool, Be sure the tool is fully seated in the film
compartment.

11, Firmiy push the boot remover handle in to free
the boot from the inner frame tabs. Push until
a click is heard and the tool bottoms.



RETAINING scnewsé'

em e T 30032-4-54
FIGURE 4-54 BOOT RETAINING SCREWS
BOOT REMOVER
SPECIAL TOOL
#11698
30032-4-55

FIGURE 4-556 BOOT REMOVAL TOOL
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12.

13.
14,

15.

16,

Grasp the boot and gently pull up, first one
side and then the other away from the tabs,

Pull the handle out and remove the tool.

Slide the erecting link to the end of its slot and
disengage the link. Remove boot, complete
with erecting link connected, being careful not
scratch the Fresnel surface.

Identify the second gear from the motor end

of the gear train. Rotate this gear in the counter-
clockwise direction until the pick slide reaches
the end of its travel and is captured by the pick-
latch,

Refer to Figure 4-56. Use a narrow-blade jewel-
er’s screwdriver, While pulling the corner of the
mirror cover away from the frame, depress the
boot retainer tab to clear the retaining stud. Re-
lease the pressure as soon as the tab snaps free.

30032-4-56

FIGURE 4-66 RELEASE BOOT RETAINER

17,

18.

19,

20.

2L

22,

23,

24.

25.

26.

27.

Z8.

29.

Rotate the gear further in the counterclockwise
direction until the pick slide is released and
snaps forward.

Use the jeweler’s screwdriver and while pulling
the boot away from the frame, pry off the
second tab.

Slide the erecting link to the end of its slot and
disengage the link.

Swing the upper camera back away from the
Fresnel screen. '

Remove the four screws which secure the
shutter assembly to the shutter mounting hinge
bracket. '

Remove the two hinge-to-boot retainer screws
located adjacent to the round lens opening in
the shutter hinge bracket,

With a jeweler’s screwdriver, spring the pivots
at the ends of the shutter mounting bracket
and remove the bracket.

Squeeze the sides of the front cover just enough
to engage the pivot points,

Close the front cover, lay the shutter assembly
in the cover and secure with a rubber band,

Use tweezers and remove the two override
springs. See Figure 4-57,

Using Special Tool #116604, press out the two
Fresnel carrier hinge pins.

While pushing the safety latch forward, lift off
the Fresnel carrier.

If the carrier is to be reused, procure and install
a protective sleeve to prevent damage to the
mirror or the Fresnel screen.

30032-4.57

FIGURE 4-57 REMOVING OVERRIDE SPRINGS
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30. Unsolder and disconnect the flex circuit from

31.
32,
33.
34,
35.
36.
37.

38.

39.

40.

41.

the two motor contacts,

Unsolder and disconnect the flex circuit from
the S6 switch contacts.

Unsolder and disconnect the flex circuit from
the three contacts.

Using tweezers, slide the MCC holder out of its
mounting clip.

Carefully roll back the flex circuit just enough
to provide access to the counter retaining screws,

Remove the two screws which secure the counter
assembly to the inner frame. See Figure 4-58.

Grasp the MCC mounting clip with tweezers and
1ift out the counter.

Carefully roil back the flex circuit just enough
to provide access to the motor retaining screws.

The motor is secured in place by two curved
clamps that partially encircle the motor bearing
housings. Each clamp is secured by a single
screw. Remove the two screws and the two
ctamps.

Stowly lift out the end of the motor that in-
cludes the two electrical contacts. The coupl-
ing spring is sufficiently flexible to sustain a
relatively sharp radius bend without damage.

Carefully withdraw the motor so that the coupl-
ing spring slips from the motor pinion shaft.

Remove the motor and coupling spring.

42. There are four screws securing the gear-train

assembly to the bottom plate. Identify the
screw that is nearest to the hinge-pin hole, Re-
move only this one screw,

43, Use a soldering iron suitable for melting plastic.

Identify the five plastic studs on the frame side
opposite the gear train. Using the iron, melt
and push in each of the five studs. Open the
front cover slightly to expose the fifth stud.

44. In like manner, melt the stud located adjacent.

to the gear-train drive pinion on the opposite
side of the frame, and the seventh stud under
the corner of the front cover.

435. Insert the blade of a screwdriver between the

inner frame and the bottom plate assembly at
each of the five stud positions (not at the stud
adjacent to the pinion) and pry just sufficiently
to release the melted stud from its mounting
hole.

NOTE: When performing the following step,
the safety latch will drop off the inner frame,
Be sure fo retrieve the latch and retain it for
future use with the replacement frame.

46, Withdraw the inner frame from the bottom

plate assembly,

S. INNER FRAME, INSTALL

NOTE: See Introduction for method of repairing
stripped screwholes,

SCREWS

30032-4-58

FIGURE 4-58 COUNTER BRACKET SCREWS
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1. The replacement inner frame will be equipped
with the 56 contacts and the spring-loaded .
light baffle installed. Thus, it is not necessary
to remove these components from the damaged
inner frame,

2. Before proceeding with the installment of the
replacement inner frame, install the two motor
clamps on the frame. Do not tighten, Leave
the clamps loose enough to rotate.

3. Obtain a loading decal plate.

4. The colored side of the plate faces the opening
of the inner frame. Place the plate in position
over its two mounting studs.

5. Using the plastic-melting iron, heat the two studs
to stake the loading decal plate in position.

6. Before proceeding with the installation, locate
the slot of the safety latch actuator behind its
slot in the bottom plate assembly, Remember
the location of this slot (see Figure 4-59) since
the inner frame will cover its position when it
is ingtalled.

SAFETY LATCH
ACTUATOR SLOT

BOTTOM-PLATE SLOT

30032-4-59

IDENTIFY SLOT IN SAFETY
LATCH ACTUATOR

FIGURE 4-59

7. Position the inner frame so that the studs on
the gear-train side of the frame will mate with
the holes in the bottom plate assembly.

8. As the inner frame is lowered into contact with
the bottom plate, observe the end of the loading
decal plate must be positioned beiween the up-
right tab on the bottom plate and the bell crank
drive spring. Bend the decal plate slightly if
necessary.

9. Obtain the safety latch. Refer to Figure 4-59
and place the latch into position on the rim of
the inner frame so that the longer of its two
tabs engages the slot in the actuator. This op-
eration must be performed by feeling for the

4-36

actuator slot with the latch since the slot is not
visible with the inner frame in place. Make sure
that the latch is engaged in the actuator siot.

10. Use a thin screwdriver blade to spring the inner
frame into place. Insert the blade between the
inner frame and the bottom plate assembly and
pry the plate just enough to clear the studs on
the inner frame. Press the frame into place so
that the studs snap into the five holes in the

plate. -

11. Check to see that the safety latch actuator
spring is properly in place.

12. By rotating the second gear in the train in the
counterclockwise direction, rotate the gear train
through a complete cycle to see that the safety

latch performs correctly,

. Locate the inner-frame stud adjacent to the
motor drive pinion and, using the staking iron,
melt the head of the stud.

. In the same manner, heat-stake the five studs
on the side opposite the gear train.

Heat-stake the stud adjacent to the end of the
gear train,

I3,

16.
17.

Reinstall the single gear-train securing screw.

Before installing the motor, it is imperative

that the coupling spring position be critically
checked, Use the motor gage (Special Tool
#11679). Place the gage as shown on Figure 4-
60. Press firmly on the end of the gage to re-
move all end play. If the end diameter of the
spring tang is not flush with the top of the gage,
adjust the spring accordingly,

GAGE PART 1 MEASURING
. SURFACE

<

COUPLiNG/é

SPRING '

MOTOR
s
PART 2 )

30032-4-60

FIGURE 4-60 COUPLING SPRING GAGE



18. Refer to Figure 4-61. Hold the motor as shown.

19.

The motor pinion shaft can be rotated by man-
ually operating the gear train. Rotate the shaft
s0 that the cross tang on the coupling spring
will correctly align with the slot in the plastic
coupling,

Slide the coupling spring onto the plastic coupl-
ing as the motor is placed into position,

20. Rotate the two motor mounting clamps out of

21.

the way and seat the two motor shock mounts
into the semi-circular mounting sockets in the
inner frame. Note that the right motor shock
mount is of larger diameter than the left,

Rotate the two clamps into position and tighten
the two screws.

PIN{ON
SHAFT

SOCKET

DRIVE
SPRING

MOUNTING

DRIVE SPRING

VIEW A

30032-4-61

FIGURE 4-61 MOTOR DRIVE SPRING
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22.

23,

24.

25,

27.

28,

29.

30.

31.

The motor can be rotated very slightly in its
clamps. Examine the installation carefully and
rock the motor slightly in its mountings to
make sure the motor is properly seated. Re-
check and, if necessary, retighten the mounting
SCTEWS, )

Manually rotate the gear train so that the slot
in the shaft can be seen.

Grasp the pinion shaft with tweezers and move
the shaft toward the motor as far as the end
play will permit,

Release the pinion shaft and grasp the motor
shaft between the end of the coupling spring
and the motor mount.

. Visually check the gap between the drive-spring

tang and the bottom of the slot in the plastic
coupling. Grasp the motor shaft with tweezers
and remove all end play in the direction of the
pinion. At the same time, apply pressure to the
outer surface of the pinion gear to remove the
play in that direction, The gap dimension
should be approximately equal to the diameter
of the spring wire. )

If the gap is too small or nonexistent, use the
small end of Special Tool #11707 to apply pres-
sure to the end of the motor shaft (the end op-
posite the drive end). While holding the motor
shaft against the limii of its forward travel, work
the spring onto the shaft with a jeweler’s screw-
driver. Move the spring only enough to provide
the necessary clearance.

If there is too much space between the drive-
spring tang and the bottom of the coupling slot,
the spring must be moved toward the coupling.
Use the jeweler’s screwdriver and carefully work
the spring away from the motor housing until
the gap requircment is satisfied,

Before reinstaliing the counter, the two pawls
must be correctly positioned. Insert a dummy
film pack into the film chamber to compress
the pawl springs.

Identify the drive pawl, Figure 4-62. Use a thin
ficxible strip (such as a flexible steel pocket
scale) and rotate the drive pawl so that it enters
the cavity in the inner frame. Hold the pawl in
this position.

Identify the reset pawl, Figure 4-63. A narrow
groove can be found across the end of the reset
pawl. Place this groove over the end of the
reset-pawl spring and move the counter assem-
bly into place. The counter assembly mount-
ing bracket is provided with four holes; two for
the locating pins and two for the mounting

4-38

DRAG LINK

DRIVE PAWL

30032-4-62

FIGURE 4-62 DRAG LINK

RESET PAWL

COUNTER

MCC CLIP ASSEMBLY

30032-4-63

FIGURE 4-63 RESET PAWL

32.

33.
34,

screws. The shape and size of the counter is
such that enly the locating holes will mate with
the locating pins.

Bring the locating holes as close to the pins as
the shim (pocket scale) will permit, then simul-
taneously slide out the shim and drop the
counter over the locating pins.

Install and tighten the two mounting screws.

Check the operation of the counter. Manually
rotate the counter to number 0 on the counter
dial. Remove and then reinsert the dummy film
pack. The counter should return to its starting
position. If it does not, snap rapidly back to
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MOTOR CONTACTS

BATTERY
CONTACTS

5-6 CONTACTS

30032-4-64

'FIGURE 4-64 SOLDER POINT IDENTIFICATION

35,

36.

37.

the starting position, check for mechanical bind-
ing. If no binding evident, check the reset pawl,
The pawl spring must be correctly seated in the
pawl groove,

NOTE: New counter, part no. 705863 assures
better S8/89 operation (Fig. 4-644). Observe
the 3 contact points, To be compatible, the

- flex circuit holes must mate with the offset

contacts. New counter contacts are closed by
a cam molded on the counter wheel. The draw-

~ ing shows S8 closed in preparation for film in-

sertion. When the wheel rotates to the ‘0 DOSi-

. tion, the same cam will close S9.

Slide the MCC holder into its mounting clip.
Make certain that the jnsulating tongue of the
flex circuit is in position between the MCC con-
tacts and the motor frame. If the tab has been
distodged, carefully reinsert the tab.

Locate the flex circuit extension that reaches
the two motor contacts, Figure 4-64. Using
tweezers, press the flex circuit over the motor
contacts until the contacts protrude through
the flex circuit. If this step is performed cor-
recily, the flex circuit will be held securcly on

the two motor contacts. Solder the two contacts,

Using tweezers and pressing lightly with the
fingers, bend the flex circuit so that it meets
the three contacts on the counter assembly (S8

4-39

and S9). Press the flex circuit over the three
contacts and solder the contacts,

. Depress the end of the flex circuit tab between
the third switch contact and the inner surface
of the frame. See Figure 4-64.

. In the same manner, connect and solder the
flex circuit to the S6 contacts.

. Hold the Fresnel carrier in such a position that
the drag link hangs straight down.

. When performing this step, be careful that the
drag link does not disturb the position of the
motor drive coupling spring on its shaft. Low-

S8

CLOSED

CONTACTS
59

OFFSET
CONTACT
{COMMON;}

30032-4-64A

FIGURE 4-64A NEW COUNTER DETAILS




42,

43.

44.

45,

46.

47,

48.

49,

33,

54,

55,

56.

er the Fresnel carrier in such a manner that the
slot in the drag link will engage with the cross
bar of the bell crank.

Lift the opposite corner of the Fresnel carrier
just enough to gain access to the drive pawl
tension spring. With a blade of a small screw-
driver, engage the free end of the spring and
push it back into the pawl cavity (applying
tension to the spring) as far as possible, at the
same time, lower the corner of the Fresnetl
carrier until the hinge-pin holes are aligned.

Press the hinge pin into place so that the end
of the pin is flush with the surface of the cast-
ing. In like manner, install the hinge pin on the
other side of the carrier.

Carefully depress the carrier by hand while ex-
amining the two hinge areas to make certain
there is no interference or binding.

Remove the protective slecving from the Fresnel
carrier.

Rotate the second gear in the gear train in the
counterclockwise direction until the pick re-
turns to its starting position and the carrier is
down in its viewing position.

Check the carrier latch to make sure that it has
correctly captured the carrier,

Check the drag link. It should be engaged with
the drag link bell crank. If not, use needle-nose
pliers and engage the drag link.

With the needle-nose pliers, grasp one of the
override springs at its longer extension. Hook
the shorter extension over one of the arms of
the T-shaped drag link and into the groove in
the arm,

. Hook the longer spring extension into the corres-

ponding groove in the arm of the bell crank.

. In the same manner, install the second spring.
. By rotating the second reduction gear in the

counterclockwise direction, operate the gear
train through one complete cycle to check
proper operation of the system,

Insert the rolier of the erecting link into the
hole at the end of the curved slot and slide the
link into place.

Hold the cover assembly in such a position
that the S6 actuator hangs straight down.

Lower the housing so that the free-hanging ac-
tuator passes through the cutout in the inner
frame assembly toward the S6 contacts. See
Figure 4-65,

Snap the boot retainer over the tabs on the
inner frame.

57.

3003246 5

FIGURE 4-65 LOCATION OF S6 ACTUATOR

58,

59.

60.
61.

62.

63.

64,
65.
66.
67.

68,

69.

LINK

Reinstall the two mirror-cover-to-inner-frame
hinge pins.

Open the front cover, remove the film pack,
and remove the front cover.

Position the shutter assembly on the hinge
bracket and mate the locating studs with the
locating holes.

Install and tighten the four retammg SCrews.

Identify the second gear from the motor end
of the gear train, Rotate this gear in the
counterclockwise direction until the mirror is
in the exposure position.

Instatl and tighten the three inner-frame-fo-
boot retainer screws.

Install the hinge-bracket-to-inner-frame hinge
pins.

Check the camera for proper operatjon,
Install the gear-train cover.
Slide the bottom cover into position.

Install and tighten the four cover retaining
SCrews.

Replace the decorative leather covering on the
bottom cover.

Squeeze the sides of the front cover just enough
to engage the pivot points.




70. Close the cover and check the camera.

T. EXPOSURE COUNTER, REMOVE

The obvious indication of counter malfunction
would be its failure to correctly register the num-
ber of pictures remaining. It is important, how-
ever, to be aware that switches S8 and 89 are in-
tegral components of the counter assembly and if
the switches become defective, the counter assem-
bly must be removed and replaced.

The counting mechanism is subject to wear and
damage in the ratchet/paw! areas, Ratchet teeth
may become worn or damaged. The drive pawl
and/or the reset pawl can be broken or their
mounting points worn or damaged.

The spring contacts of switches S8 and S9 can
suffer fatigue. The contact points, as in any
switch, can become dirty or corroded. If other
repairs require electrical disconnection of S8 and
59, the switches can be damaged by improper
soldering techniques. Whatever the malfunction
or its cause, the counter must be removed and re-
placed. If repairs are performed in the MCC area,
it is possible to damage the clip which supports

. the MCC holder. The clip is a part of the counter
assembly and so the counter must be replaced.
Removal and repiacement of the counter is ac-
complished in the following manner,

1. Erect the camera to picture-taking configuration.

. Open the front cover by depressing the front-
cover release latch on the right side of the cam-
era bed.

. Apply pressure to the side of the cover close to
the cover hinge area. Press toward the gear-
train side of the camera. A very small amount
of movement in this direction will force the
pivot from its mount and allow the front cover
to be removed,

. Carefully peel the leather decorative covering
from the bottom cover.

. Remove the four screws from the bottom cover.

. In this step, the bottom cover will be removed,
‘To prevent damage to the flex circuit, lift the
end of the cover a small distance to permit in-
sertion of a thin metal or plastic strip (a small
metal, six-inch pocket scale is suitable) between
the flex circuit and the inside cover surface.
Move the strip from one locating stud to the
other as the cover is being removed to prevent
sticking to the flex circuit.

441

11,

7. Slide the cover from the assembly;

8. Leave the camera open. It will be easier to
support the camera in a convenient working
position.

. Insert an empty film pack to prevent solder
from entering the film chamber, and to set the
counter mechanism in a configuration necessary

1o permit removal and replacement.

10, Using the specified soldering iron and solder-

removing device, unsolder the three S8/59

switch contacts,

Use tweezers and lift off the flex circuit tab,
12.
13.

In like manner, unsolder the two S6 contacts.

Using tweezers, slide the MCC holder out of its
mounting clip.

14, Carefully roll back the flex circuit just enough

to provide access to the counter screws,

Remove the two screws which secure the count-
er assembly to the inner frame, See Figure 4-66.

15.

16. Grasp the MCC mounting clip with tweezers

and 1ift out the counter.

SCREWS

30032-4-66
FIGURE 4-66 COUNTER BRACKET SCREWS

U, EXPOSURE COUNTER, INSTALL

NOTE: See Introduction for method to repair
stripped screwholes,

1. Before installing the replacement counter, the
two pawls must be correctly positioned. Pro-
ceed as follows:

2. Identify the drive pawl. Use a dental pick and
rotate the drive pawl so that it enters the cavity



in the inner frame. Hole the paw! in this posi-
tion (Figure 4-_67).

30032-4-67

FIGURE 4-67 HOLDING DRIVE PAWL DURING
COUNTER INSTALLATION
3. Identify the resct pawl.

4. A narrow tongue extends across the end of the
reset pawl. Place this tongue into the forked
end of the reset-pawl spring and move the
counter assembly into place. The counter as-
sembly mounting bracket is provided with four
holes; two for locating pins and two for the
mounting screws. The shape and size of the
counter is such that only the locating holes wilt
mate with the locating pins.

. Bring the locating holes as close to the pins as
the steel dental pick will permit, then simul-
taneously slide out the shim and drop the
counter over the locating pins.

. Install and tighten the two mounting screws.

. Check the operation of the counter. Manually
rotate the counter to 0 on the dial. Remove
and reinstall the film pack. The counter should
return to its starting position. Check for mech-
anical binding, Checkthe reset pawl. The pawt
spring must be correctly seated in the pawl
groove,

. Slide the MCC holder into its mounting clip.
Make certain that the insulating tongue of the
flex circuit is in position between the MCC con-
tacts and the motor frame. If the tab has been
dislodged, carefully reinsert the tab.

20,

4-42

9. Using tweezers and pressing lightly with the
fingers, bend the flex circuit so that it meets
the three contacts at S8 and S9 with a small-
radius bend.

10. Using tweezers, position the flex circuit over
the three S8/89 contacts. Span the contacts
with the tips of the tweezers (one contact at a
time) and press the circuit over the contacts so
that each contact protrudes through the solder

pad of the flex circuit. '
Solder the three contacts,

Dress the end of the flex circuit tab between
the third switch contact and the inner surface
of the frame. See Figurc 4-68.

In the same manner, connect and solder the
flex circuit to the two S6 contacts.

11
12.

13.

14.

15,
16.
17.

Check the camera for proper operation.

Install the gear-train cover,
Slide the bottom cover into place.

Install and tighten the four cover retaining
SCTEWS,

18. Replace the decorative leather covering on the

bottom cover.

19. Squeeze the sides of the front cover just enough

to engage the pivot points.
Close thé cover and check the camera.

V. MOTOR, REMOVE

The motor is the prime mover of the SX-70 cam-
era. If the motor fails to rotate, none of the nor-
mal camera functions can occur. A number of
reasons can be the cause of motor failure but the
most obvious, and most frequently ignored, is
loss of power as a result of battery failure. Before
any other troubleshooting or testing is attempted,
a film pack with batteries of known quality must
be placed in the camera, or, if available, use the
film pack simulator described previously.

Motor failures can be caused by two general types
of malfunction. The first can be described as
mechanical; gears jammed or overloaded, mech-
anical linkages deformed, dirt on moving assem-
blies, etc. The second general category involves
electrical malfunctions, dirty contacts, short or
open circuits, faulty MCC, switches, etc. Tesiing
and troubleshooting procedures will isolate the
motor as the faulty component. Removal and re-
placement is accomplished in the following
manner.

1. Erect the camera to picture-taking configuration.
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MOTOR CONTACTS

$-6 CONTACTS

30032-4-68

FIGURE 4-68 SOLDER POINT IDENTIFICATION

2,

w

Open the front cover by depressing the front-
cover release latch on the right side of the cam-
era bed.

Apply pressure to the side of the cover adjacent
to the cover hinge area. Press toward the gear-
train side of the camera. A very small amount
of movement in this direction will force the
pivot from its mount and allow the front cover
to be removed,.

. Carefully peel the leather decorative covering

from the bottom cover.

. Remove the four screws from the bottom cover.

6. In this step, the bottom cover will be removed,

To prevent damage to the flex circuit, lift the
end of the cover a small distance to permit in-
sertion of a thin metal or plastic strip (2 small
metal, six-inch pocket scalc is suitable) between
the flex circuit and the inside cover surface.

Move the strip from one locating stud to the
other as the cover is being removed to prevent
sticking to the flex circuit,

. Slide the cover from the assembly.

8. Leave the camera open. It will be easier to

10.

11.

12,

support the camera in a convenient working
position,

. Insert an empty film pack to prevent solder

and/or rosin splashes from entering the film
chamber.

Using the specified soldering iron and solder-
removing device, unsolder the two motor
contacts.

Use tweezers and )ift off the flex circuit tab.
Use tweezers and slip the MCC holder out of
its retaining clip.

Carefully roll back the flex circuit just enough
to provide access to the motor retaining screws.




13. The motor is secured in place by two curved
clamps that partially encircle the motor bear-

ing housings. Each clamp is secured by a single
screw. Loosen the two screws and swing aside

the two clamps. See Figure 4-69,

{+)
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30032-4-69

FIGURE 4-69 MOTOR MOUNT SCREWS

14, Stowly lift out the end of the motor that

includes the two electrical contacts. The coupl-

ing spring is sufficiently flexible to sustain a
relatively sharp-radius bend without damage.

15, Carefully withdraw the motor so that the

coupling spring slips from the plastic coupling,

16. Rermove the motor and coupling spring.

W. MOTOR, INSTALL

N()TE See Iﬁtroduction‘ for method of repairing
stripped screwholes.

1. Procure a replacement motor assembly,

2. Before installing the motor, it is imperative that
the coupling spring position be critically check-
ed. Use the flex coupling gage (Special Tool
#11679). Place the gage as shown on Figure 4-
70. The end of the coupling spring should be
flush with the end surface of the gage. If the
spring extends beyond the gage, leave the motor
on the bottom (support) end of the gage. Lift
off the upper half of the gage and use a jeweler’s
screwdriver to move the spring further onto the
shaft. If the spring does not reach the end of
the gage, remove the gage and, using a jeweler’s
screwdriver, work the spring further from the
motor flange, '

3. Refer to Figure 4-71. Hold the motor as
shown. The motor pinion shaft can be rotated
by manually operating the gear train. Rotate
the shaft so that the cross tang on the coupling
spring is correctly aligned with the slot in the
coupling,

4. Slide thc coupling spring into the slot of the
plastic coupling as the motor is placed into
position. Seat the two motor shock mounts
into the semi-circular mounting sockets in the
housing,

5. Tighten the clamp screws,

GAGE
PART t

COUPLING

SPRING g

MOTOR

MEASURING
SURFACE

30032-4-70

FIGURE 4-70 FLEX COUPLING GAGE
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6. The motor can be rotated very slightly in its 7. The outer plate (gear train) must be firmly

clamps. Examine the installation carefully and seated against the surface of the inner frame
rock the motor slightly in its mountings to before the following checks are made. If nec-
make sure the motor is properly seated. Re- cssary, tighten the outer-plate mounting screws,
check and, if necessary, retighten the mounting - Manually rotate the gear train so that the slot in
SCTEWS, the shaft can be seen,

S | W~ VIEW B

DRIVE SPRING

(. y - MOTOR

MOUNTING
SOCKET

30032-4-71

FIGURE 4-71 MOTOR INSTALLATION
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8. Grasp the pinion shaft with tweezers and move
the shaft toward the motor as far as the end

play will permit. TP-26 NPN  TP-23 PNP

9. Release the pinion shaft and grasp the motor
shaft between the end of the coupling spring

and the motor mount. TP-25
NEGATIVE

10. Visually check the gap between the drive-spring

"’If"

E
:

tang and the bottom of the slot in the plastic TP-27

coupling, Grasp the motor shaft with tweezers (COMMON) A
and remove all end play in the direction of the ’§ =)
pinion, At the same time, apply pressure to \E ‘

/’/

{ L

the outer surface of the pinion gear to remove
play in that direction. The gap dimension
should be approximately equal to the diameter
of the spring wire.

11, If the gap is too small or nonexistent, use the
small end of Special Tool #11679 to apply pres-
sure to the end of the motor shaft (the end op-
posite the drive end). While holding the motor
shaft against the limit of its forward travel, work
the spring onto the shaft with a jeweler’s screw-
driver. Move the spring only enough to provide

the necessary clearance. . 30032-4-72
12. if there is too much space between the drive- FIGURE 4-72 MCC TO MOTOR CONNECTIONS

spring tang and the bottom of the coupling slot,

the spring must be moved toward the coupling. X. FLEX CIRCUIT, REMOVE

Use the jeweler’s screwdriver and carefully work
the spring away from the motor housing until
the gap requirement is satisfied.

The Flex Circuit is a flexible printed circuit that
provides the electrical interconnections through-
out the camera. Once in place, it is not subject

132, After the motor is installed and checked, slide to damage from camera mishandling, Likewise,
the MCC holder into its mounting clip. Make wear is not involved. For these reasons, removal
certain that the insulating tongue of the flex and replacement of the flex circuit will only be
circuit is in position between the MCC contacts required if the circuit is damaged when other re-
and the motor frame. If the tab has been dis- pairs are performed, or when sections of the cir-
lodged, carefully reinsert the tab, cuit or the complete circuit must be removed to

gain access to other components. The flex circuit

14. Locate the flex circuit extension that reaches £ ; .
1s removed and replaced in the following manner,

the twoe motor contacts, Figure 4-72, Using
tweezers, press the flex circuit over the motor - 1. Erect the camera to picture-taking configuration.
contacts until the contacts protrude through
the flex circuit. If this step is performed cor-
rectly, the flex circuit will be held securely in
place on the two motor contacts.

2. Open the front cover by depressing the front-
cover release latch on the right side of the cam-
era bed.

3. Apply pressure to the side of the cover adjacent

15. Solder the two motor contacts, )
to the cover hinge area. Press toward the gear-

16. Check the camera for proper operation. train side of the camera. A very small amount
17. Slide the bottom cover into place, of movement in this direction will free the pivot
from its mount and allow the front cover to be

18. Install and tighten the four cover retaining screws. removed.,

19. Check the camera for proper operation, 4. Remove the decorative leather covering from

20. Replace the decorative leather covering on the the bottom cover.

bottom cover. 5. Remove the four bottom-cover retaining screws.

21. Squeeze the sides of the front cover just enough 6

. . . In this step, the bottom cover will be removed.
to engage the pivot points,

To prevent damage to the flex circuit, lift the
22, Close the cover and check the camera. end of the cover a small distance to permit in-
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serticn of a thin metal or plastic strip (a small 9. By exerting a slight clockwise twist to the blade,
metal, six-inch pocket scale is suitable) between apply upward pressure to the end of the lead.
the flex circuit and the inside cover surface. 10
Move the strip from one locating stud to the

other as the cover is being removed to prevent

sticking to the flex circuit.

. While maintaining a steady upward pressure
with the knife blade, bring the tip of the solder-
ing iron into contact with the copper pad on
the side of the soldered connection opposite

7. Slide the cover from the assembly. the cable lead. :
Caution: While performing any soldering or 11. At the instant that the knife blade breaks the
unsoldering operations, a discarded film pack soldered joint, remove the soldering iron. Hold
must be installed in the camera to prevent sold- the knife blade steady for a moment to allow
er or flux from dropping or spattering into the the pad and the wire to cool.
film compartment area. 12. Repeat steps 8 through 11 for each of the cable

NOTE: Use only the miniature soldering iron leads. _
when performing the following tasks. Caution: Under no circumstances attempt to
: heat and remove more than one lead at a time.

8. To unsolder the flex circuit end of the multi-

wire ribbon cable, refer to Figure 4-73. Start- 13. In order to facilitate f'urther procedures, close
ing with lead No. 1 of the cable, insert the the camera and place it face down on the work-
point of a sharp blade (a pointed blade Xactn bench.
knife is recommended) under the wire, The 14. Using a solder remover, remove the solder from
sharpened edge of the blade must be held so the two battery contacts. See Figure 4-74, In
that it makes physical contact with the junction most cases, removing the solder will not com-
point of the wire lead and the solder pad of the pletely free the flex circuit connections. Use
flex circuit. Do not insert the point of the blade tweezers and a soldering iton, heat the connec-
beyond lead No. 1, ‘ tion, and lift off the flex with the tweezers,
JEWELER'S

SCREWDRIVER _ SOLDERING IRON

.. SOLDERING
IRON

CABLE RETAINING
SPRING

'UNSOLDERING
RIBEON CABLE

FRONT COVER
LATCH

FLEX CIRCUIT [ % T~

LEAD NO. 1

30032-4-73

FIGURE 4-73 SOLDERING/UNSOLDERING RIBBON CABLE
4-47



15, Using the solder remover and, if necessary, the 21. Remove the MCC holder from the MCC and
tweezers and soldering iron, unsolder the Sé retain the holder. :
contacts, See Figure 4-74,

16. gﬂ::: t::anner, disconnect the S8 and 59 Y. FLEX CIRCUIT, INSTALL
1. If a new flex circuit is to be installed, discard
the old circuit complete with its MCC. Attempt-

ing to remove the MCC from the flex circuit

17. In like manner, disconnect the two motor con-
tacts. See Figure 4-74,

18. In like manner, disconnect the S3, 85, and 87 would probably destroy the MCC,
contacts. ' 2. Prior to installing the new flex circuit, a new

19. Check to see that all flex circuit connections ° MCC must be installed on the flex circuit. Re-
are free and carefully siide the MCC (motor con- fer to Figure 4-75 for proper location of the
trol circuit) out of its holder adjacent to the MCC tab and put the MCC in place on the
counter. circuit.

20, Remoeve the flex circuit. NOTE: Because of the restricted space in which

BATTERY CONTACTS

85

MOTOR CCNTACTS

8-6 CONTACTS

30032-4-74

'FIGURE 4-74 SOLDER POINT IDENTIFICATION
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| - DESCRIPTION

" A. GENERAL DESCRIPTION

The Polaroid Land SX-70 is a folding, pocket
sized, single-lens reflex camera which takes and
immediately delivers full-color pictures approxi-
mately 3% inches square (see Figures 1-1, 1-2
and 1-3). Operation is automatic, The user
merely inserts the film, focuses and shoots. Pow-
er is provided by a six-volt battery inside the film
pack; therefore, the batteries are always as fresh
as the film.

The four element lens has a maximum aperture
of f/8, and a focusing range from 10,4 inches to
infinity. The shutter is automatically controlled
by a photocell and clectronic timing. Electrical
to mechanical energy conversion is accomplished
by a solenoid. There is no separate diaphragm
adjustment. The shutter opening and separation
time is controlled by the exposure measuring
system. '

30032-1-1

30032-1-2

" FIGURE 1-2 HOLDING AND OPENING THE $X-70
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30032-4-75

FIGURE 4-75 LOCATING TAB POSITION ON MCC

. Place the flex circuit on the workbench with

the MCC is mounted, it is imperative that no
sharp projections (cut wire ends for example)
are left at the MCC solder points. It is also im-
portant that the size of the soldered connec-
fions be kept to the minimum. To satisfy these
requirements, the following soldering proced-
ures must be strictly adhered to.

. Before soldering, cut the leads. Use a miniature

diagonal cutter. Hold the MCC tightly against
the flex circuit. Hold the cutter jaws flat against
the foil surface and cut an MCClead at that dis-
tance from the suriace.

. Cut the remaining leads in the same manner.,

the MCC on the underside.

. Apply a tweezers to the flex circuit in such a

manner that the tips just span one of the MCC
solder pads.

. Press lightly on the tweezer tips and apply just

enough soider to cover the sharp end of the
MCC lead and provide a smooth, rounded surface.

8. In like manner, solder the remaining MCC leads.

9. Set the flex circuit in place using the two battery

10.

11.

contacts as locating points.

Spread the points of tweezers in such a manner
that the points wilt span cne of the battery
contacts.

Press down on the flex circuit until the contact
protrudes through the flex circuit and the cir-
cuit lies flat.
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12. In the same manner, press the flex circuit onto

13.
14.

15.

16.

the second battery contact.

Solder the flex circuit to both battery contacts.

Refer to Figure 4-75 and press the MCC holder
into place on the MCC,

Slide the MCC holder into its clip in the side of
the counter assembly.

Locate the flex-circuit extension that reaches
the two motor contacts, Figure 4-72. Using
tweezers, press the flex circuit over the motor
contacts until the contacts protrude through
the flex circuit. If this step is performed cor-
rectly, the flex circuit will be held securely in

. place on the two motor contacts.

17.
18.

19.

20.

21.
22,

23,

Solder the two motor contacts.

Using tweezers, fold back the extension tab of
the flex circuit so that it can be pressed into
place between the MCC soldered connections
and the motor frame,

Using tweezers and pressing lightly with the
fingers, bend the flex circuit so that it meets
the three contacts at S8 and S9 with a small
radius bend.

Using tweezers, position the flex circuit over
the three S8/S9 switch contacts. Span the
contacts with the tips of the tweezers {one con-
tact at a time) and press the circuit over the
contacts so that each contact protrudes through
the solder pads of the flex circuit.

Soider the three contacts.

Dress the end of the flex circuit tab between
the third switch contact and the inner surface
of the frame. See Fgure 4-74. '

In the same manner, connect and solder the
flex circuit to the two S6 contacts.

24. Carctully form the flex circuit so that it will

25,

26.

27,

28.

29

not make contact with the gears.

Connect and solder the flex circuit to the four
contacts of switches 83 and S5,

In the same manner, connect and solder the
flex circuit to the contacts of $7. Form the
fiex circuit so that it will not make contact
with the gears.

Preparc a piece of double-faced tape, 1% by %
inches,

Apply the tape to the camera bedy at the point
where the ribbon cable meets the flex circuit in
such a manner that the tape extends % inch
beyond the flex circuit toward the shutter.

. Fold the flex circuit over the edge of the frame.



30.

31.

32

33.

34,

35.

 36.

37.

38

Make sure that the end of the flex circuit is
parallel to the edge of the frame.

Press the fiex circuit into contact with the tape
to secure the flex circuit to the frame.

Position the locating pins on the rear of the
shutter in the holes on its mounting hinge and
install the four retaining screws,

Dress the multi-wire ribbon cable in the direc-
tion of the flex circuit.

Locate the short projecting end of the cable re-
taining spring and the hole at the base of the
cable clamp.

Install the spring in the clamp in such a manner
that the projection enters the hole in the clamp.

Crimp the clamp on the spring with just enough
pressure to capture the spring. It does not have
to be a tight joint.

Examine the flex circuit solder pads. If the
solder is not deposited smoothly, reheat and
smooth the solder pads.

Apply a small quantity of Alpha no: 611 to the

flex circuit pads and the ends of the ribbon cable.

Orient the cable and dress the end of each lead
so that it seats squarely in the center of its sold-
er pad, and hold the cable firmly in this position.

39.

40.

41.

42,
43.
44.
45,
46.

47.
48,

Refer to Figure 4-76. Place the blade of a jewel-
er’s screwdriver on tep of the bare end of the
number one lead exactiy at the point where the
insulation begins. Press down firmly to create

a positive heat sink.

Apply the tip of the soldering iron so that it
makes simultaneous contact with the pad and
the tinned end of the wire lead.

Hold the iron in place just until the solder on
the wire and the pad flow into a smooth joint.

Do not remove the screwdriver blade unti! the
solder has cooled {one or two seconds).

Apply a small amount of Alpha no. 1001 Relia-
solv solvent to clean the soldered joints, and

wipe dry with a Q-tip.
Slide the bottom cover into place.

Install and tighten the four cover-retaining
SCrews.

Squeeze the sides of the front cover just enough
to engage the pivot points.
Close the cover and check the camera.

Reinstall the leather on the bottom cover.

NOTE: The first cameras produced had 10 lead
solder pads and shutter cables; subsequent de-
sign changes then eliminated two leads which

JEWELER'S
SCREWDRIVER

CABLE RETAINING
SPRING

ARIBBON CABLE

FRONT COVER
LATCH

LEAD NO. 1

SOLDERING iRON

SOLDERING
IRON

"UNSOLDERING

FIGURE 4-76 SOLDERING/UNSOLDERING R{BBON CABLE
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were originally used for temperature sensing,

a further change has now eliminated an addi-
tional lead (for the MCC-PNP). Consequently,
there are now three versions of shutters and
cables in existence; the 10 pad 10 cable, 8 pad
8 cable; and 7 pad 7 cable types. Also a newly
designed Texas Instrument shutter with a print-
ed circuit board replacing the ceramic substrate
will soon be used. The flexible cable connec-
tions to the flex circuit pads on the gear-train
side of the camera may be made if the following
procedures are used.

1. To attach an 8 wire cable to the 10 pad flex
circuit, separate the leads so that lead num-
ber 2 is pulled away from lead number 3.
(Lead number 1 is the longest.)

2. Attach the shutter cable retaining spring to
the clamp, The 8 lead cable has a hook, no¢
the right angle lead of the 10 feqd ype,

3. Hook in the spring and push it in as far as

- possible. Arrange the spring coils without
stress and clamp them in the bracket ( Figure
4-31).

4. Mount the shutter by one screw,

5. Arrange the 3rd, 4th, 5th and 6th cable leads
on the 5th, 6th, 7th and 8th solder pads of
the flex circuit (See Figure 4-77),

8. Soldqri these__4 leads.

7. Solder leads 1 and 2 to solder pads 1 and 2
on the flex circuit,

8. Lastly, solder leads 7 and 8 to solder pads 9
and 10,

9. Test shutter and camera action,

10. Finish mounting shutter.

7

8

*FSR LEADS NC LONGER USED

$5
53
GRD- [ »
NPN .
PNP 58

5-8

8 LEAD CABLE

LEAD NUMBERS

FIGURE 4-77 CONNECTING 8 WIRE SHUTTER CABLE TO 10 PAD FLEX CIRCUIT




Cameras have also been produced with 8 and 7
pad flexible circuit solder pads. To attach.a 10
_cable wire from the shutter to an 8 pad flexible
circuit, follow these steps. See Figure 4-78,

1. Count the longest cable wire as lead No. 1
and remove lead wires 3 and 4.

2. Attach the shutter cable retaining spring to
the smaller hole in the cable bracket. Hold
the spring without stress and clamp it in the
bracket. 7 '

_ 3. Mount the shutter with one screw,

4. Solder leads 1 and 2 to the number 1 and 2
solder pads on the flexible circuit,

3. Solder the remaining leads to their same num-
N bered fexible circuit pads,

6. Test shutter and camera operation.
7. Finish mounting shutter.

The 7 wire cable can be used only with the 7

pad flexible circuit. It is not interchangeable

With any other unit.

Z, SWITCHES

There are nine switches involved in the automated
functions of the SX-70 camera., Solid-state switch-
ing circuits which are incorporated in the shutter
circuit board are not included in this discussion,
Each of the nine switches is subject to failure
caused by dirt and corrosion, fatigue and distor-
tion as in any electro/mechanical switching device.

.. &5

$3
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4 v
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+VCC
$9

’

=T

10 LEAD CABLE

)
) v _l.r !I l' I.r
A 4 rd ’I
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REMOVED,

LEADN

57

UMBERS

30032-4-78

FIGURE 4-78  CONNECTING 10WIRE SHUTTER GAELE TO 8 PAD FLEX CIRCUIT
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When a camera malfunctions and the cause is iso-
lated to a switch failure, the entire switch is re-
placed, with one exception, Because the body of
56 is a physical part of the inner frame, only the
contacts of S6 are removed and replaced. The fol-
lowing paragraphs discuss all nine switches.

1. General Disassembly Procedures

In order to gain access to any of the nine switches,
the camera must be partly disassembled. The fol-
lowing steps describe the disassembly and will not
be repeated for each of the nine switches.

a. Erect the camera to picture-taking configuration,

b. Open the front cover by depressing the front-
cover release latch on the right side of the cam-
era bed.

¢. Apply pressure to the side of the cover adjacent
to the cover hinge area. Press toward the gear-
train side of the camera. A very small amount
of movement in this direction will free the pivot
from its movement and allow the front cover to
be removed. .

d. Carefully peel the leather decorative cover from
_ the bottom cover. '

€. Remove the four screws from the bottom cover.

f. In this step, the bottom cover will be removed.
"~ To prevent damage to the flex circuit, lift the
end of the cover a small distance to permit in-
sertion of a thin meta! or plastic strip (a small
metal, six-inch pocket scale is suitable) between
the flex circuit and the inside cover surface.
Move the strip from one locating stud to the
other as the cover is being removed to prevent
sticking tn the flex circuit,

g. Slide the cover from the assembly.

Caution: The standard method for soldering
procedures invelves inserting a discarded film
pack to protect the film compartment. How-
ever, when disconnecting and connecting
switches, there must be no power applied. Be
sure to use a discarded pack in which the battery
is exhausted, or insulate one battery terminal.

NOTE: When working on the switches, use only
the miniature soldering iron,

2. Switch Si

S1 is the camera exposure button. It is subject to
all of the usual malfunctions and is removed and
replaced in the following manner:

a. When 81 fails, it is necessary to change'the
shutter housing, This is accompilished in the
following manner:
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b. At the back side of the shutter mounting hinge
bracket, remove the four screws which secure
the shutter to the bracket, and lift off the
shutter.

¢. Remove the two retaining screws from the upper
corners at the rear of the shutter.

d. Make sure the lens is set at infinity (rotated
clockwise to its stop).

e, Pry each side of the shutter housing away from
the casting.

f. Remove the housing from the casting,

" g. Procure a replacement shutter housing,

h. From the discarded shutter housing, remove
the lens bezel by pressing the edge of the
bezel from inside the housing,

i. Insert a fingernail {or a small knife blade) under
the edge of the photocell bezel and snap out the
bezel.

J. Press out the S1 insulator from inside the
housing.

k. Install the aforementioned components on the
replacement shutter housing.

1. The bezel has a large rectangular cutout in its
rim, When installing the bezel, the cutout
should be at approximately eight o’clock
when viewed from the front of the housing,

2. At six o’clock, the bezel has a tiny locking
tab. Locate this tab to align with the notch
on the inside edge of the housing and press
the bezel into place.

3. Install the photocell bezel. Align the three
tabs with the three cutouts in the housing,
Press the bezel into place,

4. Install the S1 insulator. Press the insulator
into place from the outside of the housing.
Use a heat-sealing tool to seal the insulator
in place. :

1. On the shutter assembly, rotate the lens to its
clockwise stop.

m. Place the housing in position on the shutter so

that the focus and trim wheels protrude through
the correct slots,

n, Snap the housing onto the casting,

0. Install and tighten the two shutter-to-housing
SCrews.

p. Check to see that the four light seals arc proper-
ly in place on the hinge bracket.

q. Position the shutter on the hinge bracket and
. align the locating pins.



r. Instaﬂ and fighten the four retaining screws.
See Figure 4-79,

3. Switch S2

Switch S2 is actually a part of the flash bar socket.
The contacts are actuated by the insertion of a
flash bar so that the camera is automatically con-
verted to the flash mode of operation. The switch
is subject to failure caused by dirt, corrosion, wear,
or abuse. If the switch is defective, the flashbar
socket must be replaced. Proceed as follows:

30032-4-80
‘FIGURE 4-80 PILLAR SOCKET RIVET"

a. Remove the shutter and remove the housing

from the shutter as described in the previous LOCATIONS
paragraph. ‘
b. Remove the two screws from the trim assembly, h. Insert two no. .080 x 3/8’" machine screws and

c. Remove the trim-link screw and swing the trim nuts through the casting and the socket.

link out of the way. i. Install a washer on each screw,
d. At the back of the substrate, unsolder the six i. Apply a small amount of Loctite on the pro-
pillar-socket connections, truding end of each screw. :
e. Turn the shutter over and remove the two rivets k. Install and tighten the two nuts,
(Figure 4-80): 1. Swing the trim link into position,
1. Use a no. 38 twist drill in a pin vise and drill m. Install and tighten the trim-link screw.
through the two rivets, or, if available, use . . .
SIJECial Tool #l 1710 deriveter n, Set the trim assembly mnto pOSItlon on the
’ casting,
2. Use a suitable drift pin and push out (b
hand)sthe tivets P push out (by 0. Install and tighten the two screws.
p. In the back side of the substrate, solder the six
f. Lift out the pillar socket. pitlar-socket connections,
g Set the replacement pillar socket into place on q. Install the shutter housing on the shutter cast-
the shutter casting, ing and secure with the two screws.

RETAINING
[—SCREWS

RETAINING
[ (RIGHT SiDE)

SCREWS
(LEFT SIDE}

30032-4.79

FIGURE 4-79 SHUTTER MOUNT RETAINING SCREWS -
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r. Position the shutter on the hinge bracket and
secure with the four screws through the back
side of the bracket,

4. Switch 83

Switch 83 actuates the electronjc circuitry which,
in turn, provides the delay between the Fresnel

. carrier travel and the exposure to eliminate the
effects of mirror (Fresnel) bounce, The switch is
mounted in the gear-train assembly and is actuated
by the ram. However, the switch can be removed
and replaced without removing the gear train as-
sembly (outer plate) from the camera. Proceed as
follows: ' '

NOTE: If the camera has a Fairchild shutter, in-
stall a .047 to .1 MF polarized capacitor to prevent
a switch §3 contact bounce. If the subject camera
s 50 equipped, no further action is required. If
not, connect the positive lead of the capacitor to
the positive S3 contact and the negative lead to the

negative contact of the S5 switch, See Figure 4-8].

a. Remove the céiﬁéra bottom cover as described
in paragraph 1. .

b. Using the miniature soldering iron, unsolder
and disconnect the tab of the flex circuit from
the 83 contacts,

c. Fold the tab of the flex circuit (Do not crease)
away from the switch contacts.

d. Refer to Figure 4-82. Remove the S3 adjusting
screw. Note that a tab on the switch body rides
in a slot to prevent S3 from rotating,

COoLOR

300324-81

FIGURE 4-81 FAIRCHILD SHUTTER,
CAPACITOR INSTALLATION

¢. Using either tweezers or needle-nose pliers,
grasp one of the switch contacts as close as
possible to the body of the switch,

f. Insert the biade of a jeweler’s screwdriver be-
tween the outer plate and the switch body. Pry
the switch body away from the outer plate just
enough to let the tab of the switch clear the slot
in the outer plate,

OUTER
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SCREW L -
. SO\

§5
ADJUSTING
SCREW

MACHINE SCREW

MACHINE A n. &
SCREWS \9_\

ADJUSTING
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30032-4-82

FIGURE 482 53 ADJUSTING SCREW
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el

. Withdraw the switch.

h. To install the replacement switch, refer to Fig-
ure 4-82. Insert the switch in such a position
that the arm of the contacts will be as shown
on the illustration, :

i. Asin step f, use the jeweler’s screwdriver to
separate the switch body from the outer plate
and provide clearance for the tab.

j. Slide the switch into position until the tab enters
the slot in the outer plate.

k. Insert and tighten the screw.

1. Obtain the switch timing fixture (part of test
set).

m. Perform S3 timing adjustment as described in
Section III, paragraph S of this manual.

5, Switch S4

Switch 84 is an integral component of the shutter
assembly. It is actuated by a pin on the plunger of
Solenoid no. 1. It is subject to the same malfunc-
tions as the other switches. The switch is a part

of the Solenoid no. 1 assembly and the entire as-
sembly must be removed in order to replace $4.

a. Remove the shutter from the camera and pro-
ceed as follows:

b. Remove the two retaining screws from the
upper corners at the rear of the shutter,

c. Rotate the lens clockwise to its stop.

d. Pry each side of the housing away from the
casting and remove the shutter housing from
the casting,

e. Remove the two screws from the trim assembly
and lift off the trim assembly,

f. Use Special Tool #11655. Remove the focus
wheel retainer screw and the focus wheel pivot.

g. Remove the positive stop pin (Figure 4-83).

h. Using tweezers, reach down into the stop-pin
cavity and remove the spring.

i, Remove the screw securing the trim link and
lift off the trim link.

j. Remove the focus wheel stud.

k. Using tweezers, pick off the cam follower assem-
bly (Figure 4-84),

l. Use Truarc pliers. Remove the idler gear retain-
ing ring,
m. Remove the idler gear,

n. Turn the shutter over and unsolder the four
flex circuit tab contacts. It may be necessary
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30032-4-83

FIGURE 4-83 CAM FOLLOWER ASSEMBLY,

POSITIVE STOP PIN & SPRING

30032-4-84

FIGURE 4-84 CAM FOLLOWER ASSEMBLY

to remove surplus solder by means of solder-
wick prior to releasing the connections.

o. Lift the flex circuit locating tab from the locat-

ing pin.

p. Insert the end of a dental pick under one of the

flex circuit leads and lift the lead from its solder
pad as heat is applied.



4. Repeat the procedure for each of the remaining
leads. )

r. Turn the shutter over (front side up).

the post, use tweezers to align the shutter pins
with the slots in the walking beam so that, when
the assembly reaches the bottom of the post,

) the pins will be seated in the slots.
s. The solenoid retaining screw is under the sole-

noid in the bottom edge of the shutter casting,
Remove the solenoid retaining screw.

t. Using tweezers, set the walking beam at the

approximate center of its stroke.

u. Hold the walking beam and lift out the solenoid

together with the walking beam assembly as a
unit. The tab on the flex circuit must be care-
fully guided through the slot in the casting,

NOTE: The solenoid connections are unsolder-
ed at the back of the shutter because, if the
front connections are unsoldered, the connect-
ing pin could drop into the shutter mechanism
without being seen,

. Procure a replacement Solenoid no. 1 assembly
which will include the replacement S4 switch.

. Thread the flex-circuit tab through the slot in
the casting.

. Using tweezers, align the shutter-blade pins with
the walking beam mounting post.

- Position the walking beam on the top of the
post. While slowly moving the assembly down

z. Using tweezers, actuate the walking beam to
insure that both shutter blades move,

In the bottom edge of the shutter casting,
install the single screw to secure Solenoid
no. 1. :

aa.

ab,- The cam follower assembly includes the in-
teceptor which must reach under the pull-
down bar of Solenoid no. 2. Use tweezers
and slide the interceptor under the bar. At
the same time, position the cam follower so
that its slot is centered over the threaded

hole in the mounting post.

ac. Install the focus-wheel pivot into the thread-
ed hole and tighten the pivot with Special

Tool #11655.

Using a miniature nut driver, install and tight-
en the trim-link standoff,

ad,

Place the trim-link over the standoff and en-
gage the pin with the slot in the cam follow-
er (Figure 4-83),

Install and tighten the retaining screw in the
standoff,

ac.

af,

TRIM LINK

TWEEZERS

ENGAGED IN CAM

CAM FOLLOWER SLOT

FOLLOWER
ASSEMBLY

30032-4-85

FIGURE 485 MOVING FOLLOW-FOCUS PIN
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ag. Install the compression spring into the posi-
tive-stop-spring socket in the shutter casting.

ah. Insert the stop pin on top of the compression

spring.

Rotate the lens mount clockwise to its stop
(infinity).

Examine the bottom side of the focus wheel
(Figure 4-86). Note that it has a spiral groove
and two rectangular depressions. One is posi-
tioned close to the spiral groove. The positive
stop pin must engage the other rectangular
depression (the one farthest from the spiral
groove). The pin on the cam follower must
engage the spiral groove, Install the wheel

so that the foregoing requirements are met.

aj.

UNDERSIDE
OF FOCUS
WHEEL

SPIRAL
GROOVE

RECTANGULAR
DEPRESSIONS

30032-4-536

FIGURE 4-86 FOCUS WHEEL CONFIGURATION

ak. Install the hex-head focus wheel retaining
screw, Use Special Tool #11655. Tighten
the hex-head screw,
Set the trim wheel at its normal position,

am. Set the assembly on the casting so that the
two locating studs enter the locating holes
in the casting,

an. Check to see that the plastic stud on the trim
wheel mates with the slot in the trim link.

ao. Install and tighten the two retaining screws.

ap. Check the operation of the trim wheel,

aq. Rotate the lens and the focus wheel to their
clockwise stops.,

ar. Install the idler gear on its post, If the idler

gear was previously adjusted, it will be nec-
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essary to see that the gear teeth are all en-
gaged. If the idler gear is new, the foregoing
may not be required because the gears have
not been adjusted to mesh.

NOTE: Whenever the idler gear and/or focus
wheel is replaced, the lens must be collimated.
See Section III, paragraph D,

as. Install the idler gear retaining ring.

at. Place the shutter housing in position on the
shutter so that the focus and trim wheels
protrude through the correct slots.

au. Snap the bottom of the housing over the

© casting.

av. Install and tighten the two shutter-to-housing
SCTEWS, _

aw, Check to see that the four light seals are pro-
perly in place on the hinge bracket.

ax. Position the shutter on the hinge bracket
and align the locating pins.

ay. Install and tighten the four retaining screws,

az, Perform lens collimation,

6. Switch §5

Switch S5 shuts off power to the drive motor and
applies dynamic braking to keep the motor from
coasting. Like 83, 85 is mounted in the gear train
assembly. Also like S3, S5 can be replaced with-
out disturbing the gear train,

a. Remove the camera bottom cover as described
in paragraph 1.

b, Using the miniature soldering iron, unsolder the
tab of the flex circuit from the S5 contacts.

¢. Fold the iab of the flex circuit (Do not crease)
away from the switch contacts,

d. Remove the 85 adjusting screw. Note that a
tang on the switch bodv rides in a slot in the
outerplate to prevent S5 from rotating (Figure
4-87),

¢. Using cither tweezers or needie-nose pliers,
grasp one of the switch contacts as close as
possible to the body of the switch.,

f. Insert the blade of a jeweler’s screwdriver be-
tween the outer plate and the switch body. Pry
the switch body away from the outer plate just
enocugh to let the tab of the switch clear the
slot in the outer plate,

. Withdraw the switch,

. To install the replacement switch refer to Fig-
ure 4-87. Insert the switch in such a position

o]
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FIGURE 1-3 OPENED FOR PICTURE TAKING

The subject is viewed and focused through the
taking lens, a mirror, a Fresnel viewing screen,
and an optical system to focus the image at the
viewing eyepiece. As in all single-lens reflex cam-
eras, the shutter must be open to provide an
image at the eyepiece, This requirement is ful-
filled by the automatic electro-mechanical com-
ponents which are described in detail in Section
I¥ of this manual,

When the exposure is made, the image must be
transferred from the viewing system to the sur-
face of the film in accurate focus. To accom-
plish this, the shutter closes and the viewing
screen swings out of the optical path which is
then diverted by a mirror to the film surface.
These two paths are described in greater detail
clsewhere in this section.

The exposure is made following the viewing
screen/mirror swing. The screen then returns to
the viewing position and the automatic mechan-
ism ejects the exposed sheet of film. Develop-
ment takes place outside the camera and can be
observed by the operator. As soon as the print
is ejected, the mechanism completes its cycle to
prepare for the next exposure. Following the

tenth exposure, the flash circuit ceases its expos-
ure function until a fresh film pack is inserted.
Normal operation will resume when the camera
is reloaded.

B. CAMERA OPERATION

The following paragraphs describe the electro-
mechanical events that occur in normal operation,
The purpose of this description is to acquaint the
reader with the manner in which the various func-
tions are accomplished. Detailed analysis at a
component/sub assembly level appears in Section
It

1. Opening the Camera

When the SX-70 is folded, an interlock switch
(56) removes all battery power from the camera
mechanism to prevent any drain from the film-
pack-encapsulated batteries. To prepare the cam-
era for picture taking, hold the camera in the ieft
hand, pull straight up on the serrated portion of
the viewfinder housing (Figure 1-2). This action
releases latches, which, in turn, allow the main
body of the camera to raise into operating position.
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that the contact arms will be as shown on the
illustration.

i. As in step f, use the jeweler’s screwdriver to
separate the switch body from the outer plate
and provide clearance for the tab.

j. Slide the switch into position until the tab
enters the slot in the outer plate.

k. Insert and tighten the screw.

1. Obtain the switch timing fixture (part of test
set).

m, Adjust 53 timing as described in Section II1,
paragraph S.

7. Switch S6

Switch S6 performs an interlock function. It dis-
connects the battery from the camera circuitry
when the camera is closed. Like any other electri-
cal switch, the contacts of switch S6 are subject to
the accumulation of dirt and corrosion. Over a
period of use, the contacts become subject to fati-
gue and breakage. In addition, a contact that has
become ioose on the housing can cause camera
malfunction. If any of the aforementioned causes
result in a camera malfunction, the contacts must
be either tightened on their mount or replaced.
The following paragraphs describe the removal and
replacement procedures.

a. Removc bottom cover as described in paragraph 1.
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b. Unsolder and disconnect the two S6 contacts
(Figure 4-88).

c. Fold back but do not crease the two S6 con-
tacts of the flex circuit,

d. Use a sharp Xacto knife. Shave off the top of
the two plastic studs which secure one of the
contacts. Lift off and discard the contact.

LEFT HAND
CONTACT

RIGHT HAND
CONTACT

30032-4-88

FIGURE 4-88 SWITCH S6 DETAILS



e. Obtain the correct replacement contact, The
contacts are designated R.H, and L.H. The
contact nearest the edge of the camera is the
L.H. contact,

f. Position the new contact over the remaining
portion of the two retaining studs. Use tweez-
ers or other suitable tool and press the contact
down firmly on the studs. The top surface of
the studs should be flush with the surface of
the contact.

g. Use a sharp scratch awl or any suitable sharp-
pointed tool. In the exact center of the plastic
stud, make a small locating hole.

h, Use a pin vise with a no. 62 twist drill and drill
the contact support boss to a depth of 1/4 inch.

i. Use a pin vise and a 00-96 tap and thread the
hole.

J. Install and tighten a 00-96 x 3/32 fillister-head
screw,

k. In the same manner, install a screw in the second
plastic stud.

I. Replace the other S6 contact in the same
manner.

. Use a V,O.M. on the OHMS X1 scale and check
the resistance across the S6 contacts. When the
camera is open, S6 should be closed indicating
zero ohms. When the camera is closed, the
switch should be open indicating infinity.

n. When the switch is functioning correctly, pro-
- ceed to reassemble the camera.

0. Position the tab of the flex circuit over the S§
contacts. Span one of the contacts with the
tips of tweezers and press the circuit over the
contacts so that the contact protrudes through

_ the solder pad of the flex circuit.
p. Repeat the procedure for the second contact.
q. Complete the reassembly of the camera.

8. Switch S7 ‘

Switch S7 provides the interlock function for the
front (film loading) cover. When the cover is open
for loading film, battery power is removed from

the camera electrical circuits. S7 is subject to all
the failure modes associated with the other switches
and when it malfunctions it must be removed and
replaced. The following steps describe the correct
procedure,

a. Disassemble the camera as described in para-
graph 1.

b. Using the miniature soldering iron, unsolder
and remove the flex circuit from the S7 contacts.

¢. Bend back but do not crease the tab of the flex
circuit to provide access to the switch.

d. Remove the 87 retaining screw.

e. Loosen the two forward gear-train (outer plate)
retaining screws no more than three turns. This
is done to permit the stud on the S7 switch
body to clear the locating hole in the outer
plate (Figure 4-89),

f. Remove the S7 retaining screw.

g. Using tweezers, grasp the lower switch contact
as close as possible to the body of the switch
and lift out the switch,

h. To install the repiacement switch, grasp the
contact as in step f and slide the switch into
position.

i Install the retaining screw.

OUTER PLATE

SELF-TAPPING.
SCREW

MACHINE SCREW

S
ADJUSTING
SCREW

S7 RETAINING
SCREW

S3
ADJUSTING
SCREW
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FIGURE 4-89 QUTER PLATE MOUNTING SCREWS
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j. Tighten the two gear-train (outer plate) retain-
ing sCcrews.

k. Locate the tab of the flex circuit over the two
switch contacts.

1. Span one of the contacts with the tips of the
tweezers and press the flex down firmly so that
the contact protrudes through the solder pad of
the flex circuit.

m. Using the miniature soldering iron, solder the
two switch contacts.

n. Reassemble and check the camera.

9, Switch S8

Switch S8 initiates the initial camera cycle when

a film pack is inserted and the front cover is closed.
It is subject to all of the failures common to the
other switches in the camera.

Switch S8 in an integral part of the counter ascem-
bly. To remove and replace switch S8, refer to the
replacement procedures for the counter assembly,

16. Switch S9

Switch S9 notifies the camera circuitry that the
film pack has been exhausted. The camera mech-
anism will stil! function but the flash circuits are

" inhibited. It is subject to all of the failures com-
mon to the other switches in the camera.

Switch 89 is an integral part of the counter assem-
bly. To remove and replace switch S9, refer to
the replacement procedures for the counter
assembly,

AA. GEAR TRAIN, REMOVE

The gear train assembly provides the motive power
for all of the camera automation. Any maifunction
in the gear train will render the camera inoperative.
It is possible for a gear tooth (or teeth) to be
broken, in which case, proper timing would be
lost. Two of the gears are equipped with cam
surfaces which are suirject to wear although
damage to the cams is unlikely. If the recock

ram is worn or distorted or if the rivet that secures
the ram is loose the gear train must be removed
and replaced.

Procedure for removing a broken, bent or mal-
tunctioning front cover latch, without dismantling
gear train is as follows:

1. Remove the two screws; (Figure 4-90), The first
is a machine screw on which the latch pivots,
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FIGURE 4-90 REMOVING FRONT COVER

LATCH

2. Remove a second screw from the lower standoff
on the bottom of the cuterplate.

3. Use a notched jeweler’s screwdriver, push the
latch spring end down and toward the gears to
free it from the clip.

4. Move the latch and at the same time note where
the latch engages the small S7 actuator cam.

5. Place thumb under the outer plate on the front
of the gear train assembly; spring the assembly
slightly away from the bottom plate.

6. When the outer plate is separated from the side,
wiggle the spring and latch off its pin. :

7. Set camera down on the gear train to prevent
gear train from falling out; if one or more gear
teeth disengage, timing will be incorrect. In
this event the gear train must be completely
disassembled and rebuilt on the timing fixture.

Testing and fault analysis will indicate a possible
malfunction in the gear train assembly. If removal
and replacement is indicated follow the procedures
described in the following paragraphs.

1. Erect the camera to picture-taking configuration.

2. Open the front cover by depressing the front
cover release latch on the right side of the
camera bed.

3. Apply pressure to the side of the cover adjacent
to the cover hinge area. Press toward the gear-



train side of the camera. A very small amount
of movement in this direction will free the
pivot from its mount and allow the front cover
to be removed.

. Remove the decorative leather covering from
the bottom cover.

. Remove the four bottom-cover retaining screws.

. In this step the bottom cover will be removed.
To prevent damage to the flex-circuit, lift the
end of the cover a small distance to permit
insertion of a thin metal or plastic strip (a small
metal six-inch pocket scale is suitable) between
the flex circuit and the inside cover surface.
Move the strip from one locating stud to the

other as the cover is being removed to prevent -

sticking to the flex circuit.

7. Slide the cover from the assembly.
8. Lift off the gear train cover.

9. Insert an empty film pack, with one battery

terminal insulated to prevent electrical
continuity. Using a solder remover remove the
solder from switch contacts §3, S5 and §7.
See Figure 4-91. In many cases, removing the
solder will completely free the flex circuit
connections, Use tweezers and a soldering iron,
heat the connection and lift off the flex with
tweezers. Do not unsolder any other connections
at this time, Use a lifting and twisting motion
to free contacts from the flex circuit. On
FAIRCHILD shutter installations observe the
capacitor polarity.

MOTOR CONTACTS

BATTERY CONTACTS

8-8 CONTACTS

30032-4-91

FIGURE 4-91 SOLDER POINT IDENT!IFICATION
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10. Use a pair of needle-nose pliers and open the 13. Using tweezers, unhook the safety latch actuator

multi-wire cable clamp just sufficiently to leg of the single-loop safety latch spring.
gel:;ise the cable. Unhook the cable retaining 14. Refer to Figure 4-94. Use tweezers and slip the
Prng. - hooked end of the Fresnel carrier drive spring
11. Refer to Figure 4-92. Use Special Tool # - off its retainer on the drag link bell crank. Free

11680 to catch the end of the booster spring.
Stretch the spring just enough to unhook the
end of the spring from the outer plate.

it from the lug of the overdrive spring.

1st. IDLER GEAR

SPECIAL TOOL
#11680

BELL CRANK

BOOSTER SPRING

TWEEZERS Lue
30032-4-92
FIGURE 4-92 REMOVING BOOSTER SPRING
12. Refer to Figure 4-93. Use Special Tool # 30032-4-93
11680 or tweezers and remove the two override FIGURE 4-94 REMOVING FRESNEL CARRIER
springs. DRIVE SPRING

BOOSTER SPRING

30032-4-94

FIGURE 4-93 REMOVING OVERRIDE SPRINGS
4-63



15. Refer to Figure 4-95. Remove the four outer
plate (gear train assembly) mounting screws.
Note that three are machine screws but the fourth
is a self-tapping screw.

16. Invert the camera so that the outer plate (gear
train) is on the bottom.

NOTE: If the gear train is being removed for
other than gear damage or faulty timing it may
be unnecessary to retime the gear train. For
this reason, try not to disturb the gears when
performing the following steps.

17. Peel away the flex circuit from the outer plate
and grasp the gear train in such a manner that
the front cover latch is depressed and pull the
gear train down and away from the camera.

18. If the gear train is faulty, remove all the gears.

19. Remove the front-cover latch together with its
spring. :

AB. GEAR TRAIN, INSTALL

I. Determine whichof the components must he
replaced, secure replacement components as
necessary and proceed to reassemble the gear
train in the following manner,

Caution: The intermelationship of all gear-train
components is critical to correct antomation se-
quencing. Do not deviate from the correct tim-
ing precedure,

. Obtain the special timing fixture, Special Tool #

318368. Withdraw hoth slides to their stops,
and raise the iever to its uppermost position.

- Refer to Figure 4-96. Place the outer plate

(gear train assembly) in position on the fixture
as shown.

. Secure the outer plate to the fixture by sliding

the slide lock all the way to its stop.

k . Refer to Figure 4-97. Identify the recock gear.

This component has a metal cam heat-staked
to one side of the gear.

. With the cam side down, place the gear on post

no. 2 (Figure 4-96). Pull out the end of the
fixture tension spring sufficiently to allow the
gear to drop all the way down on the post.

. Manually rotate the gear in the couterclockwise

direction until the flat area of the cam is
stopped by the end of the slide lock. Make sure
that the gear is held in this position by the
fixture tension spring.

- Identify the separating washer, Figure 4-97.

Place the washer on post no. 2 over the recock
gear.

. Identify the second idler gear, Figure 4-97. This

gear has an integrally molded cam on one side.

" Place this gear, cam surface uppermost, on pin

no. 2 over the washer.
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10.

11.

12.

13.

14.

15.

i6.

Caution: When performing the following step, 17.
observe the recock gear underneath the washer

and be sure its position is not disturbed.

On the timing fixture swing down the cam
locating lever so that the pin on the lever
touches the molded cam surface. The lever
should swing freely and the pin should contact
the cam by virtue of the weight of the lever.
Carefully rotate the gear clockwise until the pin
drops into the recess of the cam. Continue
rotating the gear clockwise until the pin meets
the shoulder of the cam.

Identify the 3rd idler gear (Figure 4-97). This
gear has a beveled hub on one side.

19,

20.

Apply finger pressure to hold the 2nd idler gear 21

in its correct position. With the beveled hub
uppermost, place the 3rd idler gear on post no.
no. 1,

Identify the 2nd reduction gear (Figure 4-97).
This gear has three mold cavities equally
spaced at 120 degrees on the side opposite the
small-diameter spur gear.

Place the gear with the small spur gear uppermost

on post no. 5. 23.

On the outer plate (gear train assembly) locate
the recock ram. See Figure 4-97. Swing the
ram toward the edge of the timing fixture to
make sure that the 2nd reduction gear bottoms
correctly on the post.

24,

Identify the first reduction gear (Figurc 4-92),
This gear is a gray/green color.

With the small spur gear on the underside place
the first reduction gear on post no. 6. The teeth
of the small spur gear underneath must mesh
with the teeth on the outside of the gear on post
no. 5.

. Identify the first idler gear (Figure 4-97). This

gear has a small stud near its outer diameter,
and this stud operates the pick slide.

On the timing fixture make sure that the drive
pin stop slide (Figure 4-96) is in the fully
withdrawn position.

With the small stud facing upward place the
first idler gear on post no. 4.

Stide the drive pin stop slide ( on the timing
fixture) in as far as it will go and hold it in this
position.

. Rotate the first idler gear in the clockwise

direction until the small stud on the gear’s
upper surface meets the end of the drive pin
stop slide. (The small stud is the drive pin).
Hold the slide tightly to make sure that the pin
does not move the slide.

The third reduction gear is the remaining gear
to bhe installed.

Refer to Figure 4-98. Qrient the fixture with
the gear train in place so that the gear train is
on the far side of the fixture. Place the left
thumb against the stop slide. With the tip of
the third finger drive the second idler gear,
clockwise, firmly to its stop. This is the second
gear from the left with the fixture placed just

THIRD
REDUCTION -
GEAR

DRIVE PIN
STOP SLIDE

30032-4-98

FIGURE 4-98

INSTALLING THIRD REDUCTION GEAR
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as described. Hold this gear securely in this
position. Place the tip of the second finger
against the first idler gear and rotate the gear
(in the clockwise direction) tightly against the
stop. Holding these three items securely, pick
up the remaining gear by its hub and drop it

into place on post no. 4. With spur gear down

25,

26.

27.

28.

29.

30.

- 31.
32.

33.

34.

35.
36.

37.

38.

make sure that the teeth of all three gears are
engaged before releasing the gears and the slide.

Holding all gears down, swing up the cam
locating lever and withdraw the two slides of
the fixture.

NOTE: Once the slides are released make sure
that none of the gears become disengaged. If
this happens, the foregoing procedures must
be repeated,
With the tip of the right thumb, release the
fixture tension spring from the gear train.

Grasp the gear train at the left end and carefully
raise that end just far enough to clear the fixture
tension spring,

Move the right hand to the right end of the gear
train and lift the gear train free of the fixture.

Being careful to see that the gears do not
become disengaged, rotate the gears until the
small stud (drive pin) on the first idler gear is
centered between the two terminals of S5. See
Figure 4-97.

Install a rubber band lengthwise around the gear-
train assembly.

Ident_i_f_;_;_ _ﬁlgp_igk latch spring.

Place the pick latch spring on the pick latch
and install the short, hooked end of the pick
latch under the recock idler gear (Figure 4-99).

Place pivot in the hole of the outer plate,
hold the latch in the pivot hole and slip the
hooked end of the spring over the retaining lug,

See Figure 4-100. Identify the front cover latch
spring.

Install the latch spring on the latch.

On the gear train assembly identify the $7 cam
actuator. Insert the S7 cam actuator pin (Figure
4-100) into the cam actuator (Figure 4-102),

Slip the latch over the upper standoff. Insure
that the outer plate is flush on the brass
standoffs. Insert screw through hole in latch
into standoff and tighten.

Use a pick, push the 87 cam actuator to check
latch operation; make certain that the gear pins
are tightly secured in their pivot holes.

4-67
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39.

Replace the outer plate mounting screws (Fig-
ure 4-101).

40.

4].

42,

43.

Use notched screw drwer and shde ends of
latch spring under the clip on the outer plate
(Figure 4-102). -

NOTE: Improved safery latches have been
supplied. Always install the new models.

Position the end of the recock ram so that the
stud on the end of the ram is centered over the _

__hole in the outer plate.

Position the Le.! crank on the camera bottom
plate so that the hole in the bell crank is
centered over the motor drive gear.

On the camera bottom plate position the
safety latch so that the stop of the latch is at the

_ right-hand end of 1ts slot

45,

46.

__m the outer plate.

. Turn the gear assembly over. Prior to mating

the gear train with the camera, use tweezers and
ahgn the stud on the recock ram with the hole

Raise the two assemblies to eye level so that
both mating surfaces can be observed. Engage
the hole in the bell crank with stud of the recock
ramt.

Hold the gear train and the camera body tightly
together. They must not be allowed to separate,

SPRING.

-§7CAM \
ACTUATOR

NOTCHED
-~ SCREWDRIVER

30032-4-102

FIGURE 4-102 [NSTALLING FRONT COVER

LATCH & SPRING

_ 47. Maintaining a steady pressure against the gear
train assembly, use a dental pick and relocate
the pick latch so that the pick-latch pivots drop
into their pivot holes.
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When the camera is fully opened, the interlock
switch (S6), located at the left rear corner of the
mirror cover, is closed and the battery is connect-
ed to the camera electrical circuitry (Figure 1-4),

30032-1-4

FIGURE 1-4 S6 WITH CONTACTS CLOSED

2. Loading the Film Pack

The front cover latch is located on the right side
of the camera just inside the rim of the bottomn
cover assembly. Pressing down on this yellow
latch releases the front cover which drops down
to expose the film chamber. With the cover open,
a film pack can be inserted or an exhausted pack
can be removed,

A fresh film pack is loaded into the film chamber
observing color coding (Figure 1-5). Under cer-
fain circumstances a partially used pack could be
inserted, but this action will cause some deviation
in the normal sequence. These deviations will be
discussed at the end of this description.

The battery is a part of each film pack, and the
two exposed terminals on the pack engage two
contacts within the film chamber as the pack is
inserted. :

3. Starting the Automatic Mechanism

With the film pack in place, the front cover can
be closed. It must be fully closed and latched.

30032-1-5

FIGURE 1-5 INSERTING FILM PACK
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_48. Using the dental pick, locate the safety latch __ 50. Refer to Figure 4-101. Install but do not tighten -
actuator in the proper place on the second idler ~ the three machine screws and the self-tapping
cam. 7 ) . screw. Install a white spacer inside the outer

T T plate at the self-tapping screw location.

51. Cut and remove the rubber band.

FRESNEL CARRIER :
DRIVE SPRING 52. Tighten the four screws.

53. Engage the hook on the end of the Fresnel-
carrier drive spring with the notched blade of

the modified jeweler’s screwdriver. See
Figure 4-103.

54. Tension the fresnel drive spring and hook it
onto its retaining stud on the bell crank.

SLEEVE
BELL CRANK_

DRAG LINK 55. Use a notched screwdriver to push down on the

BELL CRANK hooked end of the spring.
56. Hold the end of the spring down and at the
e same time reach under with the hook of the
Special Tool # 11680. See Figure 4-104.
30032-4-103 57. Twist the hook, catch the end of the spring
FIGURE 4-103 INSTALLING FRESNEL and pull it out. ‘

CARRIER DRNE SPRING 58. Bring the end of the spring up, over and around

49. Gently rock the gear train from side to side until the screwdriver notch can recapture the

until all the gear pivot posts fall correctly into Spring.

their pivot holes. When all pivots are correctly 59. Repeat the same procedure until the spring is
aligned the plate will seat solidly and permit no properly tensioned and secure it on the bell
further rocking action. crank retaining stud.

SPECIAL TOOL
#11680

BELL CRANK
RETAINING
STUD

30032-4-104

FIGURE 4-104 TENSION!NG THE FRESNEL DRIVE SPRING
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_65.

70.

72,

73

T4

60.

61,

64,

66.

67.

68.

69.

71,

62.
_63.

Follow the steps, in order, as shown in the
drawing, Figure 2-104,

With needle-nose'pliers, grasp one of the over-
ride springs at its longer extension. Hook the
smaller loop of the spring over one of the arms
of the T-shaped draglink and into the groove
in the arm.

Hook the long spring extension into the corres-
ponding groove in the arm of the belicrank.

In the same manner, install the second spring.

Check the draglink. It should be engaged with
the draglink bellcrank. If not, use needle-nose
pliers and engage the draglink.

Rotate the second reduction gear in the counter-
clockwise direction until the Fresnel carrier
springs up to its exposure position.

The booster spring has one long hooked end.
Hold the spring =0 that the open loop is toward
the top of the camera, Siip the loop through the
space provided and engage the loop on the stud
of the bellcrank.

‘Using Special Tool #11680, pull the end of

the spring down and fasten the hook of the
spring on the anchor point.

‘Rotate the second reduction gear in the

counterclockwise direction until the pick slide
returns to its start position.

Identify the safetv latch actuator spring. Use
tweezers and insert the left end of the spring
under the tab provided.

Engage the other end of the spring on the
safety latch actuator. :

By rotating the second reduction gear in the
counterciockwise direction, operate the gear
train through one complete cycle to check
proper operation of the system.

Install the cable spring in the cable retainer in
such a manner that the end of the spring
enters the hole provided.

Crimp the retainer over the spring with just
enough pressure to capture the spring.

Position the flex circuit over the 83, 85 and.
S7 contacts. Span one of the contacts with
the tips of tweezers and press the circuit over
the contacts so that the contact protrudes
through the solder pad of the flex circuit.
Repeat this procedure for the remaining 83, 85,
and S7 contacts, ‘

Form the flex circuit so that it will not make
contact with the gears.
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75

6.

78,

79,
80,
8.

82.

83.
84.

8.

Solder all the contacts, If Fairchild shutter
type, replace the capacitor.

Prepare a piece of double-faced tape, 1-1/2 by
3/8 inches. Apply the tape to the camera body
at the point where the ribbon cable meets the
flex circuit. Make certain that no tape will
extend beyond the edges of the flex circuit.

Fold the flex circuit over the edge of the frame.
Make sure that the end of the flex circuit is
parallel to the edge of the frame.

Press the flex circuit into contact with the tape
to secure the flex circuit to the frame.

Install the gear-train cover and cable decal.
Check camera for proper operation.
Slide the bottom cover into place.

Install and tighten the four cover-retaining
screws,

Squeeze the sides of the front cover just enough
ta engage the pivot-points.

Close the camera and reinstall the leather on
the bottom cover.

Check the camera.

AC. FRONT COVER SPREAD-ROLL ASSEMBLY,

REMOVE

The spread rolls in the SX-70 camera are gear driven
by the main gear train. Thus, in addition to wear
or damage to the rolls, it is possible to encounter
wear and/or damage to the drive gears. Regardless
of the nature of the malfunction the complete
assembly must be replaced. The following para-
graphs describe the replacement procedure.

1.
2.

Erect the camera to picture-taking configuration.

Open the front cover by depressing the front-
cover release latch on the right side of the
camera bed.

. Apply pressure to the side of the cover adjacent

to the cover hinge area. Press toward the gear-
train side of the camera. This will release the
front cover, Inspect and clean the roilers and
gears with a Q-tip moistened in water. If film
developer is observed under the light shield

or in the film catcher spring area the front cover
housing must be replaced.

. i necessary, as described above, replace the

front cover housing and test.

. If only the spread-roll assembly is to beremoved,

take out two screws which secure the spread
rollers to the inside of thc front cover, and
TEMOVE.



AD. FRONT COVER SPREAD-ROLL ASSEMBLY, 3. Apply pressure to the side of the cover adjacent

INSTALL to the cover hinge area. Press toward the gear-
train side of the camera. A very small amount
of movement in this direction will free the
pivot from its mount and allow the front cover
to be removed.

1. Position the spread-roll assembly in the front
cover so that the gears will mate with the main
gear train when the cover is in place.

2. Install and tighten the two retaining screws.

Replace the front cover housing and test. 4. Carefully peel the decorative leather covering

from the bottom cover.
3. Install the decorative leather covering, Make
- sure the film exit is not covered by the leather. 3- Remove the four Screws from the bottom cover.
6. In this step the bottom cover will be removed.
To prevent damage to the flex circuit, lift the
end of the cover a small distance to permit

5. Close the cover and check the camera for proper insertion of a thin metal or plastic strip (a small

4. Squeeze the sides of the front cover just enough
to engage the pivot points.

operation. metal, six-inch pocket scale is suitable) between
T T T the flex circuit and the inside cover surfacs.
- AE. SHUTTER COMPONENTS, REMOVE Move the strip from one locating stud to the
other as the cover is being removed to prevent
NOTE: See introduction for special data on sticking to the flex circuit.
FAIRCHILD shutters. 7. Slide the cover from the assembly,

Paragraphs AG and AH describe a total disassembly
and rebuilding of the shutter assembly. In most
repair situations a complete strip of the shutter

Caution: When the shutter retaining screws are
removed, the shutter will remain attached to the
camera by the ribbon cable. Use care to avoid

will not be required. Instructions for specific damage to the cable.
repairs are given for each individual requirement in
separate paragraphs following paragraph AH. The 8. At the back side of the shutter mounting hinge

only reasons for removing the substrate would
be to replace a bad substrate or to gain access to
_the lens/shutter blade assembly.

bracket,removethe four screws which secure the
- shutter to the bracket. See Figure 4-105. Lift
off the shutter, '

Caution: A failure mode caused by a static charge
on a loose shutter has been encountered, Before
removing a shutter from a camera, note the cur-
rent drawn at the end of a cycle. It must be zero,

NOTE: New Fairchild printed circuit substrates
are not insulared and may short out on the ori-
ginal shutter hinge bracket, part no. 705297,

If not, it could be an indication that the PNP trans- To prevent this, r gmove the ;’ ShOC{c }Tount_pads
ist the substrate has failed by not bej . on the bracket and replace them with a 2 piece
cdoft, e nasTalled by mot being turn- O e~ s 705892,

. P type shutters have the following new features:
1) 7 lead cable; 2) TI type new fiberglass sub-
strate; 3) Ambient exposure does not inhibit flash; §§§ET\TV§'T R“fé)ﬁ?' Q.'E';‘E;
. 4) S4A/S4B connection reversed; 5) New drive on
- Sol 1; 6) Blade speed adjustment on Sol 1 i TY'E
~ rings on focus wheel and follow focus assembly;
8) New return spring on follow focus cam. Some
Fairchild P configuration shutters do not have item 3,

NOTE: During the follow focus test, Section IiJ,

paragraph L, step 10 does not apply: do not block

light from the photocell with a ‘P’ shutter,

To completely disassemble the shutter, proceed as
_follows:

- SHUTTER ‘

1. Erect the camera to picture—takiné ;;)nﬁé;xra{ion. gnc?ﬂtél\d\rsws
"2. Open the front cover by depressing the front- {LEFT SIDE)
cover release latch on the right side of the . , 30032-4-105
~ camera bed. _ FIGURE 4-105 SHUTTER MOUNTING SCREWS
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Or, replace the entire shutter bracket with the

new type no, 705893, Check drawing no. 4-
105A and Configuration Control, Section Vof
the manual, 7
HINGE BRACKET ASSEMBLY — 705297 o . . L~
 olosH uﬁéﬁﬁiﬁfqﬁ =
A
=
g N i
- 705744 : . D\
(3REQ} - - -
Used O_n:‘ T.5 only, Configurations F, G, H, J, K & L
HINGE BRACKET ASSEMBLY — 705893 NEW SHU I onn
70/5894 705892 | B 300324-106
Tt o FIGURE 4-106 FRONT COVER LIGHTSHIELD
% CAM '
.!\\ ° Do this by simply exchanging the complete
o i : FRONT COVER, Figure 4-107, for a new
type with the large cam. Be sure to save the
) old front covers to repair cameras with good
1. Falrchild, all cameras shutters (old type) but damaged front covers,
2 T Canf.rguratmq P, and all others thereafter 30032-4-105A
FIGURE 4-105A HINGE BRACKET ASSEMBLIES The cam itself is also available. If no new type

front covers are on hand, it is possible to

. remove the old cam and install the new type.
9. Remove the two retaining screws from the upper . —

corners at the rear of the shutter.

10. Make sure the lens is set at infinity (rotated
clockwise to its stop).

11. Pry each side of the housing away from the
casting.

12. Remove the shutter housing from the casting,

13. Place the shutter casting on the hinge bracket

and install one of the four retaining screws. LARGE CAM
- 30032-4-107

NOTE: A change in the fightendarken TRIM FIGURE 4-107 NEW FRONT COVER

WHEEL ASSEMBLY overcomes erratic action

of the assembly. The cam on the light shield The new cam should be installed in the same
of the Front Cover has been made wider and place and manner as the old cam. See Figure 4-
deeper and the tang of the trim reset lever 108 for explanation. Remove the old cam by
fs"””e.” ) is now a flat bar about 1 /16 of an applying heat to the plastic rivets, Place the
inch wide and appears off center. 1t is seen as new cam in the same position, making sure the
a brass color and also flat black. Al replace- cam lip goes over the edge of the light-shield as
ment shutters will be the new type. The shown, and the pins go through the four holes,
improved shutter will also have a cut out area When assembled, apply heat enough to peen
larger and square in shape than the older version over the ends of the pins projecting through the
(Figure 4-106). ~ holes — thus staking the unit is place.

Whern a new shutter is installed, the cam in the Part Numbers: New Front Cover 705439
light shield must be changed. New Cam 705386
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. Remove single screw holding the shutter to the
hinge bracket.

. Unsolder the four solenoid no. 1 connections
at the back side of the substrate.

. It may be necessary to remove surplus solder
by means of solder-wick prior to releasing
the connection.

_ - d. Lift the flex circuit locating tab from the
| g 30022-4-108 locating pin.
liCil_JFjE 4-108 EE:,ILAC'NG 7LIGHT SHI ELD e. Insert the end of a dental pick (Tool #1695)
T - under one of the flex circuit leads and lift
14. Remove the two screws from the trim assembly. the lead from its solder pad as heat is apph?df
15. Lift off the trim assembly. f. ;::g:at the procedure for each of the remaining
16. Use Special Tool #11655. Remove the focus ' .
wheel retainer screw and the focus wheel pivot. g Turn the shutter over (front side up).
17. Remove the positive st . foll h. The solenoid retaining screw is under the
- eI d P Slfl‘ﬁE stop pin, c;im otlower solenoid in the bottom edge of the shutter
spring, and cam lollower assembly. casting. Remove the solenoid retaining screw.
18. Usu."f thezers, rea;? dov‘fn into the stop-pin i. Use tweezers and set the walking beam at the
cavily anc remove the spring. approximate center of its stroke.
.R T i . . - . .
19 mzrg;:f}z :: :ui?;?:h(g léri;u;l;cksn.ap fing on some j. Hold the walking beam and 1ift out the solenoid
) ' o ’ together with the walking beam assembly as a
20. Lift off the trim link. unit. The tab on the flex circuit must be care-
21. Use Truarc Pliers. Remove the idler gear fully guided through the slot in the casting.
retaining ring. NOTE: The solenoid connections are
22, Remove the idler gear (see Figure 4-109). unsoldered at the back of the shutter because
T T ST e e e if the front connections are unsoldered the
contacts could distort or drop into the shutrer
mechanism without being seen,
25. Remove S1 Remote Control Assembly (con-
sisting of the insulator block and contacts).
a. At the back side of the shutter use solder-wick
and remove all solder from the S1 and the
Solenoid no. 2 contacts, Make sure that the
contact tabs are completely free of the solder
>———————LENS pads.
b. Use Special Tool #11661 (open-end wrench}.
IDLER GEAR STUD Remove the solenoid retaining nut. As the
S ~ —- . 30032-4-109 nut is loosened, draw the solenoid away from
FiGURE 4- 109 iDLER GEAR LOCATION the casting.
c. When the nut is completely free, remove the
solenoid.

23. Use Special Tool #11539. Unscrew and remove
tnm hnk stand-off ‘bushing.

. Turn the shutter over and remove the S1
refaining screw. Remove S1.

Remove the Pillar (flash) socket,
a. At the back side of the shutter use solder-wick

24. Remove Solenoid no. 1 as follows: 26,

NOTE: On models which use a snap ring on the

trim link bushing, the bushing is not remoyveable.

If the camera contains a ceramic substrate, the

shutter assembly must be heated to approximate-
Iy 150° F before proceeding.

4-73

and clean the six socket contacts. Makc sure
that the contact tabs are straightened and are
free from the solder pads. Be careful to prevent
lifting the sclder pads from the substrate,



b. Start with the group of four socket connections.

Use a dental pick to raise each connector as

¢. When all six tabs have been unsoldered the
substrate wii siiil be captured by the cable
clamp screw. Remove the screw from the
cable clamp and remove the substrate from
the casting.

d. Use Special TE:ol ;1 171 0 Pfesé out thé two

rivets securing the pillar socket to the casting.

Remove the socket. See Figure 4-110.

30032-4-110

FIGURE 4-110 PILLAR SOCKET RIVET
LOCATIONS

27. Remove the Idler-Gear Stud.

a. Use tweezers and remove the square-shaped
spring located at the base of the stud. See
Figure 4-111,

b. On the bottom edge of the shutter casting
remove the stud set screw.

¢. Remove the stud from the casting.
Remove the Photocell Lens.

a. Grasp the lens and pull forward until the
heat-seal tabs are snapped.

28,

b. Clean any loose plastic particles from the
locating holes.

Remove the Shutter Blades/Lens Assembly.
a.

29.

Remove the four lens retaining screws at the
rear of the casting.

b, Using tweezers align the two shutter-blade

pins with the walking-beam stud.

. Remove the lens and blades as a single
assembly. It will be necessary to tip the
blades and slide them up from behind the
photocell lens.

RETAINING SPRING

{LDER GEAR 5TUD

30032-4-111

FIGURE 4-111 IDLER GEAR STUD REMOVAL
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AF. SHUTTER COMPONENTS, INSTALL

1. In.stall Pillar (ﬂaéh) Socket.
a. Position the socket on the casting.

b. Procure the special flat-head screws and nuts
(part no. 11711) or rivets and Special Tool
#11735.

¢, Insert the screws through the assembly from
the back side of the casting. '

d. Apply a drop of Loctite to the threads of
each screw.

¢. Install and tighten the two nuts.
2. Install Shutter Blade/Lens Assembly.

a. Adjust the shutter blades to a partially open
position.

b. Position the assembly in the casting.
NOTE: In the following step, do not tighten
any one screw, Proceed around the lens and

tighten all four screws evenly to avoid tilting
the lens mount in the casting.

c. Install the four screws through the back side
of the shutter casting.

3. Install the Photocell Lens,

a. Position the lens and press the two heat-seal
studs into the holes in the casting.

b. Turn the shutter over and apply the heat-
sealing tool to seal the studs.

4. Install the S1 Remote Control Assembly

a. Position the assembly in the casting,

b. Install and tighten the single mounting screw.
5. Install Solenoid no. 2.

a. There are two insulated connecting tabs and
a short locating stud in addition to the
threaded mounting stud. Place the solenoid
in position carefully so that the locating
stud bottoms in its locating hole.

b. Use tool no. 11661, Install and tighten the
mounting nut.

6. Install Idler Gear Assembly.

a. Install the idler-gear post in its socket in the
casting.

b. In the hottom edge of the casting install and
tighten the post set screw. Use size DS-033-4
Bristol screwdriver.

c. Using tweezers, install the square-shaped
idler-gear spring.

7. Install Solenoid no. 1/Walking Beam.
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. Feed the flex-circuit tab through the slot in

the casting.

. Using tweezers, align the shutter-blade pins

with the walking-beam mounting post.

. Position the walking beam on the top of the

post. While slowly-moving the assembly
down the post, use tweezers to align the
shutter pins with the slots in the walking
beam so that, when the assembly reaches
the bottom of the post, the pins will be
seated in the slots.

. Using tweezers actuate the walking beam to

insure that both shutter blades move.

. In the bottom edge of the shutter casting

install the single screw to secure solenoid
no. 1.

. Install the Substrate

NOTE: If a replacement substrate is to be
installed, disconnect the ribbon cable at the
camera flex circuit,

. Position the substrate in place on the back

side of the shutter casting.

. Align all locating pins and contact tabs and

carefully press the substrate into place.

. The solder tabs for the pillar socket (flash

socket) are in two groups, one with four tabs
and one with two tabs. If any part of the
solder pads for the two-tab group was lifted
from the substrate during disassembly, the tabs
may be bent in the opposite direction to

meet an undamaged section of the pads. It
will be necessary, however, to cut the tabs

to such a length that they will not short

circuit other areas of the substrate when they
are bent down and soldered.

. Bend down the four tabs at the other end of

the pillar socket.

. Switch 81 and the solenoid no. 2 contacts

should touch one side of the solder pad to
insure good connections.

. Apply the special flux to all connections to

be soldered in the following steps.

. Use tweezers and pull the flex-circuit tab

from solenoid no. 1 over the substrate

. and press the circuit locating hole over the

locating pin.

. Using the special soldering iron, solder all

fourteen connections.

i. Procure special gage no. 11709. Place the

gage over the soldered joints and check that



sufficient clearance exists so that the bottom
surface of the gage will contact the substrate

at all points. If any soldered contact touches .

~ the gage, use solder-wick and remove the
excess solder. Recheck with the gage.

j. Install the cable clamp and install and
tighten the screw. See Figure ‘47~1 12.

CABLE CLAMP

RETAINING SCREW
& e, 3ON32-8-112
FIGURE 4-112 MULTI-WIRE CABLE CLAMP

9. Install Shutter Assembly on Hinge Bracket.
a. Position the shutter on the bracket.

b, Install one of the four retaining screws.

10. Install Cam Follower Assembly.

a. The cam follower assembly includes the
interceptor which must reach under the
pull-down bar of solenoid no. 2. Use
tweezers and slide the interceptor under the
bar. At the same time position the cam _
follower so that its slot is centered over the
threaded hole in the mounting post (see
Figure 4-113).

b. Install the focus wheel pivot into the threaded
hole and tighten the pivot with Special Tool
#11 655,

Install the Trim Link.

a. Using a miniature nut driver install and
tighten the trim-link standoff.

b. Place the trim link over the stand-off and
engage the pin with the slot in the cam
follower.

11.

¢. Install and tighten the retaining screw in the
stand-off,

Install Positive Stop Pin,
a. Install the compression spring into the

positive-stop-spring socket in the shutter
casting.

12,
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30032-4-113

FIGURE 4113 CAM FOLLOWER ASSEMBLY

b. Insert the stop pin on top of the compression
spring. - -

c. Identify the cam-follower-to-positive-stop-
pin spring. .

- Hook one end of the spring into the hole
. adjacent to the adjusting screw in the top
of the cam follower assembly.

* ¢. Hook the other end of the spring onto the
positive stop pin.

13. Solenoid 2 Failures and Adjustments.

Configuration A thru M shutters occasionally fail
i flash mode. The problem is interceptor hang-
up. When focused at 8 feet or less, the intercep-
tor can stick on the mounting base, near the walk-
ing beam pivot. To eliminate this problem, follow
these directions:

1. Remove shuiter but do not unsolder.

2. Remove shutter front housing,

3. Remove focus wheel,

4. Adjust Sol 2 adjusting screw in this manner:

a. Use a jeweler’s screwdriver on top of the
solenoid #2 plunger and press down as far as
possible, firmly seating the plunger.

b. Check solenoid #2 stroke as follows: Close
shutter blades by pushing solenoid #1 plung-
er with a tweezer or probe. While solenoid
#1 is pulled in, push in the solenoid #2 plung-
er as directed above. (Do not push down the
pull down bar.) Check position of the inter-
ceptor pin on the walking beam as solenoid
#1 is let out. The interceptor should contact
the pin approximately in the middle of the
narrow section, If solenoid #2 requires ad-
justment, do so with the adjusting nut. If
nut is glued, do not attempt to break it loose
but cotrect the solenoid 2 stroke by bending
the pull down bar at the point of the bend
across the hole in the bar. Once properly set,
disengage the interceptor by pushing in
solenoid #1.

¢. While holding the solenoid #2 plunger seated,




-SOLENOID #2
ADJUSTING SCREW i{

9

BEND
{TWEAK HERE)

PLASTIC

""INTERCEPTOR -

N\

L]
SOLENOID #1
MOUNTING

BASE 300324-114

FIGURE 4-114 MOV

ING FOLLOW-FOCUS PIN
i use tweezers to move the follow focus pin
r~~_foward the lens and allow it to snap back.
See Figure 4-114. The interceptor should
meet the pin as previously described and
_must not touch the mounting bracket. .

H

d. If the interceptor does not meet this crit’erion,
adjust the screw in the center of the nut, or
tweak as explained to bring it into position.

NOTE: Turning the screw allows the black
plastic nut to move along the screw threads
thus changing the thrust of the pull down
bar.

h
3
i

. After completing the process, apply a very
small amount of Loctite, 404 or 04E to the
screw, o

__ 14, Install the Focus Wheel.

a. Rotate the lens mount clockwise to its stop,
then rotate counterclockwise approximately
 three gear teeth,

. Examine the bottom side of the focus wheel.
Note that it has a spiral groove and two
rectangular depressions. See Figure 4-115.
One is positioned close to the spiral groove.
The positive stop pin must engage the other
rectangular depression (the one farthest

from the spiral groove.) The pin on the cam
follower must engage the spiral groove, Install
the wheel so that the foregoing conditions

are met.

. Install the hex-head focus whee!l retaining
screw. Use Special Tool #VI}QS__S_.___Tighten

the hex-head screw.

. Rotate the focus wheel through its travel to
insure proper location of_ the stop pin.

- e. Install the idler gear on its post. If the idler
gear was previously adjusted it will be )
necessary to see that the gear teeth are all
engaged. If the idler gear is new, the
foregoing may not be required because the °
gears may not have not been adjusted to mesh.

NOTE: Whenever to idler gear and/or focus
wheel is replaced, the lens must be collimated.
See Collimation, Section I

15. Install Trim Assembly,

a. Set the trim wheel at the normal position.

b. Set the assembly on the casting so that the
two locating studs enter the locating holes

in the casting.

. Check to see that the plastic stud on the trim
wheel mates with the slot in the trim link.

d. Install and tighten the two retaining screws.
e. Check the operation of the trim wheel.

SPIRAL
GROOVE

RECTANGULAR
_DEPRESSIONS

30032-4-115
- FIGURE 4-115 FOCUSWHEEL CONFIGURATION
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1 _6 Cam Follower Adjustment, (4) Snap the bottom of the housing over

" The cam follower is adjusted during the perfor- the casting.

mance of test-set checks of the camera. (5) Install and tighten the two shutter-to-
oo housing screws.

a. The adjustment requires that power be

applied to the shutter. Install the special (6) Check to see that the four light seals
shutter housing containing the hole for are properly in place on the hing
cam-follower adjustment. bracket. :
b. Perform the electrical test as described in ™) Positit_)n the shutter on the hinge bracket
~_Sectionpgth. and align the locating pins. N
¢. Using a narrow-blade jeweler’s screwdriver (8) Install and tighten the four retaining

through the adjusting hole, rotate the cam- SCrews.

follower adjusting screw as necessary to

produce the proper meter reading, The following paragraphs describe individual

replacement procedures for discrete components.

17. Shutter Housing Components, Remove. In these procedures the minimum number of
a. Remove the lens bezel by pressing the edge components are removed to accomplish the desired
of the bezel from inside the housing. replacement. -
b. Insert a fingernail under the edge of the
photocell bezel and snap out the bezel. AG. LENS AND SHUTTER BLADES, REMOVE
c. Melt the heat seal and press out the S} 1. Remove the front cover.
insulator from inside of the housing. 2. At the back'side of the shutter mounting hinge

18. Shutter Housing Components, Install. ' bracket, remove the four screws which secure
the shutter to the bracket. See Figure 4-116.
Lift off the shutter. '

. 3. Remove the two retaining screws from the
* upper corners at the back side of the shutter,

a. Install the lens bezel.

(1) The bezel has a large rectangular cutout -
in its rim. When installing the bezel, the
cutcut should be approximately 8 o’clock
when viewed from the front of the' =
housing.

{2) At 6 o’clock the bezel has a tiny locking
tab. Locate this tab to align with the
notch on the inside edge of the housing.

- Rotate the lens to its clockwise stop.
. Pry each side of the housing away from the casting.
- Remove the shutter housing from the casting.

~1 O h b

- Place the shutter casting on the hinge bracket
ard install one of the four retaining screws.

8. Use Special Tool #11655. Remove the focus
wheel retainer screw and the focus wheel pivot.

(3) Press the beze! into place.
b. Install the photocell bezel.

(1) Align the three tabs with the three 9

cutouts in the housing. . Remove the positive stop pin, cam follower

spring, and cam-follower assembly.

(2) Press the beze! into place. ‘

. 10. Using tweezers, reach down into the stop-pin
¢ Install the S-1 insulator. cavity and remove the spring.
(1) Press the insulator into place from the 11

. . . 1 i rim link.
outside of the housing. Remove the screw securing the trim lin

{Some shutters use a snap ring instead of a
(2) Use a heat-sealing tool and seal the screw.)

insulator in place. 12. Lift off the trim link.

d. Install the housing -on the shutter. ) 13. Remove the two screws from the trim assembly.
(1) Remove the single screw holding the 14. Lift off the assembly.

shutter to the shutter hinge bracket.

(2) Rotate the lens to its clockwise stop. 15. Use .Tyuarg pliers. Remove the idler gear

retaning ring.

(3} Place the housing in position on the
shutter so that the focus and trim
whee! protrude through the correct 17. Use Special Tool #11539. Unscrew and

slots. _ _ remove the trim link stand-off bushing.
4-78

16. Remove the idler gear.



Gears in the front cover must engage the main
gear train of the camera before the gear train is
put into motion. A switch (87) located in the
forward section of the gear train compartment
initiates the application of power to the gear
train drive motor. Switch 87 is actuated by two
components.

(1) A cam on the right rear edge of the front
cover (Figure 1-6A), and,

(2) A projection on the front cover latch
(Figure 1-6B).

OPERATING
"PROJECTION

57 CLOSED

) 30032-1-6
FIGURE1-6 S7CONTACTSOPEN AND CLOSED

Thus, the cover must be fully closed and the gears
engaged, and the latch fully seated, in order to ac-
tuate the drive motor,

When S7 initiates power to the drive motor (S8 is

also involved and is discussed in a following para-
graph), the gear train is set in motion and actuates
a device called the film pick, The pick engages
the dark slide, pushes it in to the spread rolls and

the dark slide is ejected from the lower front edge
of the front cover. The gears mentioned in the
previous paragraph drive the spread rollers.

4, Setting the Exposure Counter

When a used film pack is removed from the film
chamber, the action mechanically sets the expos-
ure counter at-the rear of the camera to the start
position, closing 88. When the front cover is
closed and latched (closing 87) and a film pack is
installed, (Figure 1-7), the motor is actuated and
the dark slide is ejected, The exposure counter
turns to number 10, |

30032-1-7

FIGURE 1-7 COUNTER

5. Viewing and Focusing

Viewing and focusing is accomplished by a reflex
system. The image passes through the lens to a
fixed mirror where it is reflected down to a Fres-
nel viewing screen, The view{inder assembly con-
tains an eyepicce lens and a parabolic mirror to
direct and focus the eye on the surface of the
Fresnel scrcen, The camera lens is focused by a
rotating knurled wheel and is adjusted so that the
image on the Fresnel screen appears sharp at the
eyepiece (Figure 1-8A}Y,

6. Making the Exposure

The exposure is made by pressing the release
button. This completes the electrical circuit to
the shutter to initiate a series of events, The
shutter closes to cut off the optical path. The
hinged Fresnel viewing screen is swung upward and
comes to rest in front of the fixed viewing mirror
(Figure 1-8B).



SHUTTER MOUNTING -
SCREWS (LEFT SIDE)

SHUTTER MOUNTING
7 SCREWS (RIGHT SIDE)

30032-4-116

FIGURE 4116 SHUTTER MOUNTING SCREWS

18. Remove Solenoid no. 1.

a. Remove the singie screw holding the Shﬁtter

i)

to the hinge bracket.

Caution: If a ceramic substrate is used‘,' ‘
heat to 1500 F before unseldering.

. Unsolder the four solenoid no. 1 connections

at the back side of the substrate.

. It may be necessary to remove surpluﬁ solder

by means of solder-wick prior to releasing
the connection.

. Lift the flex circuit locating tab from the

locating pin.

. Insert the end of a dental pick (Tool #

1695} under onc of the flex-circuit leads and
lift the lead from its solder pad as heat is
applied.

Repeat the procedure for each of the remaining
leads.

- Turn the shutter over (right side up).
. The solenoid retaining screw is under the

solenoid in the bottomedge of the casting.
Remove the solenoid retaining screw,

Use tweezers and set the walking beam at
the approximate center of its stroke.

- Hold the walking beam and lift out the

solenoid together with the walking beam as
a unit. The tab on the flex circuit must be
carefully guided__through the slot in the casting,
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NOTE: The solenoid connections are
unsoldered at the back of the shutter
because if the front connections are
unsoldered the contacts could distort or
drop into the shutter mechanism without
being seen,

19. Turn the shutter over and remove the four

lens retaining screws.

20. Remove the lens/shutter blade assembly.

AH. LENS AND SHUTTER BLADES, INSTALL

1. Before installing, examine the lens and blades.
If cleaning is required, use special lens cleaning
fluid and lens tissue for the lens. To clean the

- blades use liquid Frgon and a cotton swab.

2. Position the lens/shutter blade assembly in the
casting.
NOTE: In the following step, do not tighten
any one screw. Froceed around the lens and
tighten all four screws evenly to avoid tilting
the lens mount in the casting.

3. Install the four screws through the back side
of the shutter casting.



4. Install Solenoid no. 1.

a. Feed the flex-circuit tab through the slot in -
the casting,

b. Using tweezers, align the shutter-blade pins
with the walking-beam mounting post.

¢. Position the walking beam on the top of the
post. While slowly moving the assembly
down the post, use tweezers to align the
shutter pins with the slots in the walking
beam so that when the assembly reaches the
bottom of the post, the pins will be seated
in the slots,

d. Using tweezers actuate the walking beam to
insure that both shutter blades move.

¢. In the bottom edge of the shutter castmg,
install the single screw to secure solenoid
no. I,

. Install the substrate.

NOTE: If a replacement substrate is to be
installed, disconnect the ribbon cable at
the camera flex circuit.

a. Position the substrate in place on the back
side of the shutter casting.

b. Align locating pins and contact tabs and
carefully press the substrate into place. See
Figure 4-117.

. The solder tabs for the pillar socket (flash

socket) are in two groups, one with four tabs
and one with two tabs. If any part of the
solder pads for the two-tab group was lifted
from the substrate during disassembly, the
tabs can be bent in the opposite direction

to meet an undamaged section of the pads.
It will be necessary, however, to cut the

- tabs to such a length that they will not short

circuit other areas of the substrate when

they are bent down and soldered.

. Bend down the four tabs at the other end of

the pillar socket.

. Switch S1 and the Solenoid no, 2 contacts

should touch one side of the solder pad to
insure good connections.

. Apply the spebial solder flux to all connections

to be soldered in the following steps.

. Use tweezers, and pull the flex-circuit tab from

solenoid no. 1 over the substrate and press
the circuit locating hole over the locating pin.

. Using the special soldering iron, solder all

fourteen connectlons

i. Check height to prevent shortlng on shutter

mounting bracket,

PILLAFR SOCKET

PILLAR S0CKET (5-2)

5-1

SOLENOID NO.2

LOCATING PINS

%,
ialig o
(7% e
0 _-—._---\
ﬁ
30032-4-117

FIGURE 4-117 SUBSTRATE SOLDER CONNECTIONS



j. Install the cable clamp and install and tighten
the screw.- See Figure 4:118, _

CABLE CLAMP

END OF SPRING .

" TTTRETAINING SCREW

30032-4-118
MULTI-WIRE CABLE CLAMP

FIGURE 4-118

6. Position the shutter on the hinge bracket and
install one of the four retaining screws to hold
the shutter while performing the following steps.

. Install the Cam Follower Assembly.

The cam follower assembly includes the
interceptor which must reach under the pull-
down bar of the solenoid no. 2. Use tweezers
and slide the interceptor under the bar. At
the same time, position the cam follower so
that its slot is centered over the threaded
hole in the mounting post.

a.

. Instali the focus wheel pivot into the threaded
hole and tighten the pivot with Special Tool
#11655.

. Install the Trim Link,

a. Using a miniature nut driver install and
tighten the trim-link standoff.

b. Place the trim link over the standoff and
engage the pin with the slot in the cam
follower.

¢. Install and tighten the retaining screw in
the standoff.

. Install the Positive Stop Pin.

a. Install the compression spring into the
positive-stop-spring socket in the shutter
casting.

10,
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b. Insert the stop pin on top of the compression
SPring.

. Identify the cam-follower-to-positive-stop-
pin spring.

. Hook one end of the spring into the hole
adjacent to the adjusting screw in the top
of the cam-follower assembly.

. Hook the other end of the spring onto the
positive stop pin.

Install the Focus Wheel.

Rotate the lens mount clockwise to its stop
(infinity).

a.

. Examine the bottom side of the focus wheel.
Note that it has a spiral groove and two
rectangular depressions. One is positioned
close to the spiral groove. The positive stop
pin must engage the other rectangular
depression (the one farthest from the spiral
groove). The pin on the cam follower must
engage the spiral groove. Install the wheel
so that the foregoing conditions are met.

. Install the hex-head focus wheel retaining
screw. Use Special Tool #11655, Tighten
the hex-head screw.

. Install the idler gear on its post. If the idler

" gear was previously adjusted it will be
necessary to see that the gear teeth are all
engaged. If the idler gear is new, the fore-
going may not be required because the gears
have not been adjusted to mesh,

NOTE: Whenever the idler gear and/or focus
wheel is replaced, the lens must be collimated.
See Section 11T,

11. Install the Trim Assembly.

NOTE: Prior to installing the trim assembly,
check to determine that the friction spring
will hold the adjusting wheel at either end of
its range with no slippage. If necessary, use
needle-nose pliers to bend the spring to
increase tension,

. Set the trim wheel at the normal position.

. Set the assembly on the casting so that the
two locating studs enter the locating holes in
the casting. ’

. Check to see that the plastic stud on the trim
wheel mates with the slot in the trim link.

. Install and tighten the two retaining screws.
¢. Check the operation of the trim wheet.

12. Iﬁsmll the Housing on the Shutter.



h.

AL

. Remove the single screw holding the shutter

to the shutter hinge bracket.

. Rotate the lens to its clockwise stop.
. Place the housing in position on the shutter so

that the focus and trim wheels protrude
through the correct slots.

. Snap the bottom of the housing over the

casting,

. Install and tighten the two shutter-to-housing

SCrews.

. Check to see that the four light seals are

properly in place on the hinge bracket.

. Position the shutter on the hinge bracket and

align the locating pins.
Install and tighten the four retaining screws.

SUBSTRATE, REMOVE

1. Remove the front cover and the bottom cover
from the camera.

2. Unsolder the ribbon cahle at the flex circuit.

a.

f.

Starting with lead no. 1 of the cable, insert
the point of a sharp blade (a pointed blade

Xacto knife is recommended) under the wire.-

The sharpened edge of the blade must be
held so that it makes physical contact at
the junction point of the wire lead and the
solder pad of the flex circuit. Do nof insert
the point of the blade beyond lead no. 1.
See Figure 4-119.

. By exerting a slight clockwise twist to the

blade, apply upward pressure to the end of
the lead.

. While maintaining a steady upward pressure

with the knife blade, bring the tip of the
soldering iron into contact with the copper
pad on the side of the soldered connection
opposite the cable lead.

. At the instant that the knife blade breaks

the soldered joint, rcmove the soldering iron.
Hold the knife blade steady for a moment to
allow the pad and the wire to cool.

. Repeat the foregoing procedure for each of

the cable leads.

Caution: Under no circumstances attempt
to heat and remove mere than one lead at a
time.

Peel off the decal which covers the cable
clamps,

3. Carefully spread the cable clamp just enough to
permit removal of the cable retaining spring

1.
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7.

and slip the spring out of the clamp.

. At the back side of the shutter mounting hinge

bracket, remove the four screws which secure
the shutter casting to the bracket. Lift off the
shutter.

Caution: If the camera is equipped with a
ceramic substrate, heat the shutter to 150° F
before unsoldering.

. At the back side of the substrate unsolder the

fourteen connections and remove any excess
solder with solder-wick.

. On the bottom edge of the shutter, remove the

cable-clamp retaining screw,
Remove the substrate from the casting.

AJ. SUBSTRATE, INSTALL

10.

11,

Position the substrate on the casting and press
into place to engage the locating pins.

. Install the cable clamp on the ribbon cable.
. Install and tighten the clamp screw.
. On the back side of the substrate, solder all

fourteen connections (see CAUTION). The
connecting tabs must contact one side of the
solder pad before solder is applied. Bend the
52, solenoid no. 2, and the pillar socket tabs
flat against the subsirate,

. Check height to prevent shorting to shutter

bracket,

. Install the shutter on the hinge bracket and

install the four mounting screws.

. Connect the ribbon cable to the flex circuit.
. Examine the flex circuit solder pads. If the

solder is not deposited smoothly, reheat and
smooth the solder pads.

. Apply a small quantity of Alpha no. 611 soider

flux to the flex circuit pads and the ends of the
ribbon cable.

Orient the cable and dress the end of each lead
so that it seats squarcly in the center of its
solder pad. and hold the cable firmly in this
position,

Refer to Figure 4-119. Place the blade of a
jeweler’s screwdriver on top of the bare end of
the number 1 lead exactly at the point where
the insulation begins. Press down firmly to
create a positive heat sink.

.. Apply the tip of the soldering iron so that it

makes simultaneous coptact with the pad and
the trimmed end of the wire lead.



JEWELER'S
SCREWDRIVER

_CABLE
RETAINING
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RIBBON CABLE

FRONT COVER
LATCH

LEAD NO. 1

SOLDERING IRON

30032-4-119

FIGURE 4119 SOLDERING/UNSOLDERING RIBBON CABLE

13. Hold the iron in place just until the solder on
the wire and the pad flow into a smooth joint.

14. Do not remove the screwdriver blade until
the solder has cooled (one or two seconds).

15. Apply a small amount of Alpha no. 1001
Reliasolve solvent to clean the soldered joints,
and wipe dry with a Q-tip.

16. Install the bottom cover and the front cover.

AK. PILLAR SOCKET, REMOVE
1. Remove the front cover and the bottom cover,

2. At the back side of the shutter mounting hinge
bracket, remove the four screws which secure
the shutter casting to the bracket.

3. At the rear of the casting, remove the shutter
housing retaining screws.

4. Remove the shutter housing.
5. Remove the two screws from the trim assembly.

6. Remove the trim-link screw and swing the trim
link out of the way.
Caution: If the shutter contains 2 ceramic

substrate, heat the shutter to 1502 F before

unsoldering,
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7. At the back side of the substrate, unsolder the

six piliar-socket connections.

8. Turn the shutter over and remove the two rivets.

Use Special Tool #11710 to press out the

rivets.

9. Lift out the pillar socket.

AL, PILLAR SOCKET, INSTALL

1.

Set the pillar socket into place on the shutter
casting.

. Use Special Tool Riveter #11735 and insert

rivets.

. Swing the trim link into position.

4. Install and tighten the trim-link screw. (Install

. Set the trim assembly into position on the

. Install and tighten the two screws.
. On the back side of the substrate, solder the

snap ring if camera is so equipped.)

casting.

six pillar-socket connections. (Heat ceramic sub-
strate.)




8.

9.

10.

Install the shutter housing on the shutter
casting and secure with the two screws.

Position the shutter on the hinge bracket and
secure with the four screws through the back
side of the bracket.

Replace the lzgttom coirer and the front cover.

AM. SOLENOID NO. 1, REMOVE

L

Remove the front cover and the bottom cover
from the camera.

. At the back side of the shutter mounting hinge

bracket, remove the four screws which secure
the shutter casting to the bracket. Lift off the
shutter. -

. Remove the two retaining screws from the upper

corners at the rear of the shutter.

4, Rotate the lens clockwise to its stop.

. Pry each side of the housing away from the

casting and remove the shutter housing from
the casting.

6. Set the shutter in place on the hinge bracket.

7. Place the shutter casting on the hinge bracket

10.

1.

13.
14,

15.

16.

and install one of the four retaining screws.

. Remove the two screws from the trim assembly

and lift off the trim assembly.

. Use Special Tool #11655. Remove the focus

wheel retainer screw and the focus wheel pivot.

Remove the positive stop pin, cam follower
spring, and cam follower assembly.

Using tweezers, reach down into the stop-pin
cavity and remove the spring.

. Remove the screw (or Truarc snap ring on some

models) securing the trim link and lift off the
trim link.

Remove the focus wheel stud.

Use Truarc pliers. Remove the idler gear
retaining ring.

Remove the idler gedr.

Caution: If the camera is equipped with a

ceramic substrate, heat the shutter to 150° F
before unsoldering.

Turn the shutter over and unsolder the four

flex circuit tab contacts. It may be necessary

to remove surplus solder by means of solder-wick
prior {o releasing the connections.
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17.

I8.

19.

20,
21.

22.

23.

Lift the flex circuit focating tab from the locating
pin. :

Insert the end of utility pick (Tool #11695)
under one of the flex circuit leads and lift the
lead from its solder pad as heat is applied.

Repeat the procedure for each-of the remaining
leads.

Turn the shutter over (front side up).

The solenoid retaining screw is under the
solenoid in the bottom edge of the shutter
casting. Remove the solenoid retaining screw.

Using tweezers, set the walking beam at the
approximate center of its stroke.

Hold the walking beam and lift out the solenoid
together with the walking beam assembly as

a unit. The tab on the flex circuit must be
carefully guided through the slot in the casting.

NOTE: The solenoid connections are unsoldered
at the back of the shutter because, if the front
connections are unsoldered the contacts could
distort or drop into the shutter mechanism
withott being seen.

AN. SOLENOCID NO. 1, INSTALL

1.

Thread the flex-circuit tab through the slot in
the casting.

. Using tweezers align the shutter-blade pins with

the walking beam mounting post.

. Position the walking beam on the top of the

post. While siowly moving the assembly down
the post, use tweezers to align the shutter

pins with the slots in the walking beam so that,
when the assembly reaches the bottom of the
post, the pins will be seated in the slots.

. Using tweezers actuate the walking beam to

insure that both shutter blades move.

. Instali the special shutter housing and adjust the

blade specd. Final adjustments not vet determined.

. Use tweezers and move the solenoid plunger to

the bottom of its stroke. Make certain that the
shutter blades completely close.

. In the bottom edge of the shutter casting install

the single screw to secure solenoid no. 1.

. The cam follower assembly includes the inter-

ceptor which must reach under the puil-down
bar of solencid no. 2. Use tweezers and slide
the interceptor under the bar. At the same

time position the cam followor so that its slot is
centered over the threaded hole in the mounting
post.



10.

11,

12,

i3.

14.

15.

16.

17.

18,

19.

20.

21.

22.

23.

24,
25.
26.

27.

. Install the focus-wheel pivot into the threaded

hole and tighten the pivot with Special Tool
#11655. ¢

Using a miniature nut driver, install and tighten
the trim-link standoff.

Place the trim link over the standoff and engage
the pin with the slot in the cam follower.

Install and tighten the retaining screw in the
standoff. (On some models install the snap
ring.)

Install the compression spring into the positive-
stop-spring secket in the shutter casting.

Insert the stop bin on top of the compression
spring.

Identify the cam-follower—to-posmve-stop pm
spring,

Hook one end of the sprmg into the hole adjacent
to the adjusting screw in the top of the cam-
follower assembly.

Hook the other end of the sprmg onto the
positive stop pin.

Rotate the lens mount clockwise to its stop
(infinity), then rotate counterclockwise three
gear teeth,

Examine the bottom side of the focus wheel.
Note that it has a spiral groove and two
rectangular depressions. One is positioned
close to the spiral groove. The positive stop
pin must engage the other rectangular
depression (the one farthest from the spiral
groove). The pin on the cam follower must
engage the spiral groove. Install the wheel so
that the foregoing requirements are met.

Install the hex-head focus wheel retaining screw.
Use Special Tool #1 1655 Tighten the hex-
head screw.

Set the trim wheel at its normal position.

Set the trim assembly on the casting so that the
two locating studs enter the locating holes
in the casting.

Check to see that the plastic stud on the trim
wheel mates with the slot in the trim link,

Install and tighten the two retaining screws.
Check the operation of the trim wheel,

Rotate the lens and the focus wheel to their
clockwise stops.

Instali the idler gear on its post. If the idler
gear was previously adjusted it will be necessary
to see that the gear teeth are all engaged. If the
idler gear is new, the foregoing may not be

4-85

. 28.
29.
30.
"31.
32.
33.

34.
35.
36.

required because the gears have not been adjusted

.o mesh.

NOTE: Whenever the idler gear and jor focus
wheel is replaced, the lens must be collimated.
See Section [l

Install the idler gear retaining ring.

Place the shutter housing in position on the
shutter so that the focus and trim wheels
protrude through the correct slots.

Snap the bottom of the housing over the
casting,

Install and tighten the two shutter-to-housing
screws.

Check to see that the four light seals are
properly in place on the hinge bracket,

Position the shutter on the hinge bracket and
align the locating pins.

Instali and tighten the four retaining screws.
Perform lens collimation.

Perform the Follow-Focus Test (Section III,
Paragraph L).

AO. SOLENOID NO. 2 AND SWITCH S1,

10.

REMOVE

NOTE: The retaining screw for switch S1 is
inaceessible until solenoid no. 2 is removed.

. At the back side of the shutter mounting hinge

bracket, remove the four screws which secure
the shutter to the bracket. Lift off the shutter.

. Rotate the lens to its clockwise stop.

. Remove the two retaining screws from the

upper corners at the rear of the shutter,

. Pry each side of the housing away from the

casting.

. Remove the shutter housing from the casting.
. Place the shutter casting on the hinge bracket

and secure with a single screw.

. Use Special Tool #11655. Remove the focus

wheel retainer screw and the focus-wheel pivot.

. Remove the positive stop pin, cam follower

spring, and cam-follower assembly.

. Using tweezers, reach down into the stop-pin

cavity and remove the spring,

Caution: If the camera contains a ceramic
substrate, heat the shutter to 150° F before
unscldering,

Unsolder the solenoid no. 2 contacts.



11.

12.
I3.

14,

15.

Use Tool #11661. Remove solenoid no, 2
refaining nut.

Lift out solenoid no. 2.
NOTE: If switch S§1 is faulty, it shoula' be re-
moved at this time, )

Unsolder the two S1 contacts. If excessive
solder has been applied, use solder-wick to
remove excessive solder,

Turn the shutter over and remove the Si
retaining screw located under the solenoid no. 2
pull-down bar.

Remove S]

AP. SOLENOID NG. 2 AND SWITCH Sl

INSTALL

. If the S1 switch has been removed, place the

switch in position and install and tighten the
retaining screw.

. There are two insulated connecting tabs and

a short locating stud in addition to the

threaded mounting stud. ‘Place the solenoid in -

position carefully so that the locating stud
bottoms in its locating hole.

. Use Tool #11661. Install and tighten the

mounting nut.

. Turn the shutter over and solder the two

solenoid no. 2 connections. (Heat ceramic
substrate).

. The cam follower assembly includes the

interceptor which must reach under the pull-
down bar of solenoid no. 2. Use tweezers and
slide the interceptor under the bar, At the
same time, position the cam follower so that.
its slot is centered over the threaded hole in
the mounting post.

. Engage the trim-link pin‘in the slot in the cam

follower.

. Instail the focus-wheel pivot into the threaded

hole and tighten the pivot with Special Tool
#11655.

. Install the compression spring into the positive-

stop-spring socket in the shutter casting,

. Insert the stop pin on top of the compression

spring.

. Identify the cam-follower-to-positive-stop-pin

spring.

. Hook one end of the spring into the hole adjacent

to the adjusting screw in the top of the cam
follower assembly.

. Hook the other end onto the positive stop pin.

13.

I4.

15,

16.

17.
18.

19,
20.
21.

22.

23.
24,

25.

Rotate the lens mount clockwise to its stop
and then rotate counterclockwise three gear
teeth.

Adjust the solenoid no. 2 adjusting nut.

a. Use a jeweler’s screwdriver at the center of
the plastic adjusting nut on the hold-down
bar and press the bar down as far as it will go.

b. While holding the bar down, use tweezers
and move the follow-focus pin toward the
lens and allow it to snap back. There should
be no evidence of binding, and the cam
interceptor should meet the pin at its mid-
point and should not touch the mounting
bracket.

c. After completing the foregoing adjustment,
apply a very small amount of Loctite to the
adjusting screw.

d. If the interceptor does not meet these require-
ments, adjust the solenoid no. 2 adjusting
screw to bring the interceptor into the proper
position. Recheck the action of the interceptor.

Examine the bottom side of the focus wheel.
Note that it has a spiral groove and two rectan-
gular depressions. One is positioned close to the
spiral groove. The positive stop pin must

engage the other rectangular depression ( the
one farthest from the spiral groove). The pin on
the cam follower must engage the spiral groove.
Install the wheel so that the foregoing conditions
are met.

Install and tighten the hex-head focus wheel
retaining screw. Use Sprcial Tool #11655,
Rotate the lens to its clockwise stop.

Place the housing in position on the shutter so
that the focus and trim wheels protrude through
the correct slots.

Snap the bottom of the housing over the casting.

Install and tighten the two shutter-to-housing
SCTews.

Check to see that the four light seals are
properly in place on the hinge hracket.

Position the shutter on the hinge bracket and
align the locating pins.

Instai] and tighten the four retaining screws.
Perform lens collimation(Section II1, Paragraph D).

Perform complete comprehensive test series.

(Section III, Paragraph F).



‘AQ. FRONT AND REAR LENS ELEMENTS,
SEPARATING

If dirt should accumulate between the front and
rear lens elements, proceed as follows:

1. Set the lens at the infinity position.

2. Use a grease pencil and mark the rim of the
lens at the four o’clock position. .

3 Rotate the focusing wheel to set the lens at
10.4 inches. '

4. Use Bristol screwdnver no. 11753 On the
underside of the shutter housing loosen the
idler gear screw,

5. With the thumb and finger unscrew the front
lens element.

AR. FRONT LENS ELEMENT, REPLACING

1. Clean as required. Use lens cleamng fluid and
. lens tissue.

2. Position front element with the grease-pencil
. mark at 4 o’clock and screw the lens into
position. If the lens is started in the correct
position, the pencil mark should fall at 4 o’clock
when the lens reaches infinity.

._3. Perform lens. oolhmatlon | (Section II1, Paragraph D)

AS. CLEANING AND LUBRICATING LENS
BARREL THREADS

A common malfunction which causes sticking or
binding of the focus wheel can be traced to the
threads of the lens barrel. When it is known that
the focus wheel is not at fault, clean and
lubricate the threads as follows:

1. See Paragraph AQ above and remove the lens
assembly.

2. With the Q-tip clean the threads of the barrel.

3. Apply thread lubricant with a small brush
similar t0 a woman’s finger nail polish brush.

4. Use a hand held hair dryer with medium heat
and thoroughly dry the lubricant. ‘

5. Clean lens inner surface with a Q-tip.
6. Reinstall per Paragraph AR, sentences 2 and 3.

. AT. INNER FRAME BOW PROCEDURE

Occasionally, the finished picture shows incom-
plete development in the corners. To.correct
this condition, use the following procedure:

1. Remove the front cover and test with the Inner
Frame Bow Gauge, Special Tool #11823. Hold
the camera with the left hand, insert the gauge
and exert pressure on the center of the gauge.
The reading will be between +.004 inches and
+.011. See Figure 4-120.

SPECIAL TOOL
#11823

300324120

FIGURE 4-120 INNER FRAME BOW GAUGE
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" 2. If the reading is below +.004 inches, use the f. Examine interior. Flare baffle should not be
Inner Frame Bender, Special Tool #11822, visible. :

bend to specifications and refest (Fig. 4-121). S
g. If the baffle can be seen, it is hinge bound

3. If the reading is above +.011 inches, use your and must be repaired or replaced.

thumb or index finger to press against the inner
frame to bring the reading within the upper

limit. —_ . The two special tools are preset and calibrated at
4. When inner frame bow setting is according to Waltham, The Gauge, no. 11823, should be check-
: above, Cl‘!?f'k for flare baffle movement. o ed monthly with a flat metal master and the dial

reset if necessary. The Bender, Tool #11822,

a. Insert an empty film pack. . )
Py P has a thumbscrew adjustment. Clockwise rotation

b. Go through dark slide eject. - - reduces the amount of bending. )
¢. Cover photocell. '

- Caution: The camera is more likely to break with
d. Press S1.

counterclockwise screw rotation. Tighten the lock
e. Remove film pack. nut and test for correct operation.

#11822

30032-4-121

FIGURE 4-121 INNER FRAME BENDER
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SHUTTER OPEN
{(VIEWING MODE)

FILM BEING EXPQSED
(EXPOSURE MODE)

30032-1-8

FIGURE 1-8 VIEWING AND SHOOTING

The shutter opens and closes to perform the ex-
posure function. '

A first-surfaced mirror is fastened to the under-
side of the Fresnel viewing screen assembly. The

1-5

image is reflected by the mirror onto the film
surface. The electronic metering system deter-
mines the required exposure, and programs the
shutter opening and duration accordingly.
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V- CONFIGURATION CONTROL

INTRODUCTION

This section of the Manual is devoted to the illustrated (exploded view) drawings of parts, sub-assemblies
and assemblies. It supports the same purpose as the familiar parts lists of previous Manuals but goes much
deeper because of the complexity of the SX-70 and the ‘state of the art’ approach to its manufacturc.

To use this section for ordering replacement parts or stocking your facility, find the basic assembly — for
instance — the SHORT COVER ASSEMBLY — tumn to that page and figure number (Figure 5-3) and
note the exploded view of the assembly. Check the part and the key number and find that number in the
numerical list of parts. Along the line opposite the key number you will find all the data on that part.
Under the configuration use and reference data heading is listed the configuration ‘where used’ letters.
That means usc of that part is restricted to those configurations. Any special uses or detailed information
available in the Manual is referenced by figure or page number. The latest changes not yet incorporated are
indicated by Repair Information Bulletin ( RIB) numbers. These Bulletins must be consulted to keep you
up to date on changes as they occur. As further revisions, parts changes, etc. happen — the Manual —
especially this section will be revised to KEEP you current. The QUANTITY listed is the minimum
required. A blank means a quantity of ONE.

See sheet titled CONFIGURATION LOCATIONS for directions on finding the configuration markings.
Also included here are pages delineating configuration changes, explanation of revision impacts and listing
by major assembilies.

The following abbreviations are used:

FIN —  FINAL CAMERA ASSY
BSC —  BASIC CAMERA ASSY
LCB - -~ LOWER CAMERA BACK
UCB —  UPPER CAMERA BACK
IFA —  INNER FRAME ASSY
BP/OP — BOTTOM PLATE/OUTER PLATE ASSY
FCA — FRONT COVER ASSY
" SCA —~  SHORT COVER ASSY
BCA — BOTTOM COVER ASSY -
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CONFIGURAT!ON LOCATIONS

705823
Typical: K213A
Upper Camera Back

ucs

705380 ‘
Typical: “in Pencil”
Basic Camera
BSC

706276/706385
Typical: FC3281A4
Shutter : 705379

: Typicet: k2114 (8 )

Lower Camera Back

LCB

705473

Typical: “in Pencil” '

Fresnel Assembly " 705403

\ L TS Typical: J277A @)

N
) /‘g % '/Coumer
705510/705629 et

Typical: XJ202747 { BH
Final Camera
FIN

705845
Typical: K206A0| _
Front Cover

FCA

NOTE: 1. The Configuration ietter in this illustration is circled.

2. More recent cameras have the final camera S/N iocated on the Mirror Cover on the gear
train side. The basic camera S/N on those cameras is located on the inner frame where
the final camera S/N was located.

N
1
)



CONFIGURATION IDENTIFICATION

Below is a breakdown of typical assembly identification numbers. The last ietter, or two letters identify the
configuration of that assembly.

SHUTTER

“Fairchild” ' F ' C
Month

Year

Dav

Line #

Shift

312 81} A{4]L

Shift Hour

Configuration

LOWER CAMERA BACK T C1|3 1 1 A|F
orH

“U.8. Time”

Month

Year

Day

Shift

Configuration

SHUTTER INTERCHANGEARILITY — MODIFICATION
Defective Shutter

Configuration *Replacement & Modification

F to L use 705439 Front Cover Assy. (Conf. “C™)
G to - L use 705439 Front Cover Assy. (Conf. “C™)
H to L use 705439 Front Cover Assy. (Conf. “C™)
J to L use 705439 Front Cover Assy. (Conf. “C™)
K to L use 705439 Front Cover Assy. (Conf. “C™)
L to P Change 1) to Hinge Bracket 705893

2} to Flex Circuit 705442
3) T.L only to MCC 705886

L (Fairchild to M change to Hinge Bracket 705893
only)
M to P (Fairchild only) change to Flex Circuit
705442
N : M
P P

*Fairchiid sheuld be replaced with Fairchild, & T.1 with T.L to svaid further modification
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FIGURE 5-1 CAMERA ASSEMBLY




KEY

~l G AT Sa F X P Sy

- U OO

1
1

12
13
14
5
16

17
18
18
19
19

20
21
21
21
21

22
22
23
24
25

25
28
26
27
27

PART
NO.

705513
705445
705551
705612
705715

705063
705831
705757
705079
705412

705445
705186
705033
705199
705716

705724
706294
705132
105247
705044

705861
705198
705802
705483
705863

105169
705378
705451
105477
1085473

705819
705885
705817
705808
705540

705442
785329
705168
735538
705295

FIGURE 5-1 FINAL CAMERA ASSEMBLY

Part Numbers: 705510 and 705529 E-Di
705437 and 705438 DJ-EH*

DESCRIPTION

Scrap Short Cover Assembly (Obs.)

Short Cover Assembly

Short Cover Assembiy, Thick

Short Cover Assembly
Hirge Pin, Left

Screw, Detent Insert
Detent Insert

Decal, Mirzor Cover
Screw, Erecting Link
Mirror Cover Assembly

Mirror Cover Assembily
Mirror Cover Leather Insert
Cam Pin, Safety Switch
Actuator, Safety Switch
Hinge Pin, Right

Spring, Erecting Link
Assembly, Eresting Link
Hinge Pin, Left

Safety Latch

Screw

Screw

Gverride Spring
Override Spring
Counter Assembly
Counter Assembly

Serow

Lower Camera Back Assembly
Lower Camera Back Assembly
Lower Camera Back Assembly
Lower Camera Back Assemhly

Motor Contral, F
Motor Contral, T
Motor Controf, T
Compenent Holder
Flex Circuit

Flex Lircuit
Flex Cirouit
Counter Lens Window

Bettom Cover Assemhly, Thick

Bottom Cover Assembly, Thin

*EH is last assigned for final camera assemblies.

3-5

CONFIGURATION USE AND -
REFERENCE DATA

C through G (UCB)

H-J (Wafer Lens — Figures 2-4/3-9)
K {(Wafer Lens}

AA-AC (Split Fresnel)

Alt

All Quantity 2
All

All

All Cuantity 2
C through G {LCB)

H-J-K-M-AA (page 4-3)
AH '

Alj

All

All

Alt

Ali

All

A through £ {LCB)

Al Quantity 2

All

A through AD-AJ-BB-BC-BD-BF (BSC)

AE through AK-BA-BE-BG threugh BM (BSC)
A through E {L.CB)

F through J (LCB} {R1B No. 27)

Al Quantity 6

A threigh AE + BB (BST)
AF-AH-BA-BC-BD-BE-BK-BL-BM {ehsclete)
BF-BG {BSC)

BH-BJ (BSC) (RiB #48)

Used with Shutters F through P~T1 or F
Used with Shutter P

Used with Shutters F through L

All

0J-DK-EA-EC-EG (FIN} {ohsolete)

EF-EH (FIN)

B through EE {FIN)
Al

Use with FCA-D

Uise with FCA-Ber C



KEY
NO.

28
29

0
30

K}/
32
3
34
35

35
35
35
36
37

37
38
38
33

L

41
41
42
42
42

42
43

45
45

46
47
47
47
47

PART
NO.

705188
105021
705389
705895
705081

705022
705189
705361
705858
705845

705439
705437
705539
705758
705372

705386
705512
705544
705900
705416

706437

706276
706472
706385
706438
706477

706478
185653
105056
705297

705893

705717
705823
705464
705468
705613

FIGURE 5-1 FINAL CAMERA ASSEMBLY €Contmued!

Part Numbers: 705510 and 70&:29 E-DH
705437 and 705438 DJ-EH*

DESCRIPTION

Bottom Cover Leather Insert
Screw, Bottam Cover
Screw, Bottom Cover

Rivet, Film Catcher Spring’
Rivet, Film Catcher Spring

Serew, Front Cover

Front Cover, Leather Insert
Fiim Catcher Spring

Decal, Light Shield

Front Cover Assembiy, B

Front Cover Assembly, C
Front Cover Assembly, B
Front Cover Assembiy, D
Front Cover Decal
Cam, Light Shield

Cam, Light Shield

Bottom Plate/Out P1 Assembly
Bottom Plate/Qut Pl Assembiy
Light Seal™

Spread System Assembly
Shutter Assembiy T

Shutter Assembly T Ne Longer Used
Shutter Assembly T
Shutter Assembly F No Longer Used
Stutter Assembly F
Shutter Assembly F

Shutter Assembly F

Screw, Shutt Bkt te Boot
Screw, Shutter Mtg

Shutter Hinge Bracket Assembly
(708330-Less Gaskets)

Shutter Hinge Bracket Assembly

Hinge Pin, Bkt to SCA

Upper Camera Back Assembly
Upper Camera Back Assembly
Upper Camera Back Assembly
Upper Camera Back Assembly

*EH is last assigned for final camera assemties,

5-6

CONFIGURATION USE AND

REFERENCE DATA

Al

Al Quantity 4
Al Quantity 4
D Quantity 4
B-C Quantity 4
All Quantity 2
All

B-C-D

All

Used with Shutts ¥ through K

Used with Shuits L-M-N-P {(obsolete)
Figure 4-106 (obsolets)

Use with BCA 705538

All

B

C-D {Figure 4-107)

A through E {LCB)
F-G-H {LCB) (obsolete)
All {Figure 4-2)

All

Used with F-C-A Cor D

Used with FCA B
Used with FCAC or D
Used with FCA B
Used with FCA £ ar D
Used with FCACor D

Used with FCA G av

All {Quantity 2
All Quantity 4
C through H {UCH)

J-iK-M-AA {(UCB) (RIB Mo. 26)

All Ruantity 2

C through K (Qrder by components)
J (Order by cempenents)

K (Order by cempsnents)

M, AA through AC (Drder by companents)



SHUTTER ASSEMBLY

5-7



FIGURE 5-2 BASE LINE SHUTTER ASSEMBLY

5-8



KEY

2w N

O~ O B

10
10A
Lk

12
13
14
15
5

16
i 17

17A

18

18
19
19
20

21
21
22
23
23

24
25
25
26
26A

PART
NO.

106854
706326
706454
706788
706294

706894
706823
726714
706268
706072

706096
706177
706821
706436
706713

701202
708819
706845
706739
706885

706782
706344
706465
706278

706448
106277
706447
706192

706074
706931
706730
706875
706937

706993
706280
106946
706065
786629

FIGURE 5-2 SHUTTER ASSEMBLY

Part Numbers: 706276/706385 F through K
706437/706438 L
706472/706478 P

706477
706482

DESCRIPTION

$1 insulator

Shutter Front Housing
Shutter Front Housing
Decal, Trim :
Photocell Window

Photocell Window {Diffused Filter)
Photocel! Bezel

Lens Bezel

Trim Link

Screw, Tsim Link

Retaining Ring, Trim Link
Photocel! Lens

Trim Mounting Plate Assemhly
Trim Mounting Plate Assembly
Screw, Trim Plate

Lens Assembiy

“A" Element Decorative Plate
Retaining Cap

Opening Spring

Cpening Spring

Plug, Bpening Spring

Solencid 1, Blade Drive Assembly
Solencid 1, $4 Qutline

Rear Blade Assembly

Rear Blade Assembly
Front Biade Assembly
Front Blade Assembly
Idler Gear

Positive Stop Pin

Positive Stop Pin

Compression Spring

Extension Spring, Follow Foecus
Extensicn Spring, Follow Focus -

Idler Gear Retaining Ring
Cam Follswer Assembly

Cam Follower Assembly
Screw, Focus Wheal Retaining
Retaining Ring, Focus Wheel

5-9

M
N

CONFIGURATION USE AND

REFERENCE DATA

All

F through K (obsolete)

L through P T

All

Materials tnformation Bulletin No. 4

Materials Information Bulletin No. 4
All

All

Ali

F

i through P

All _

F through K {cbsalete)

L through P _
All Quantity 2

Al

All

Afl

F through M
N-p

F through M
F threugh M
P

F through M

N-P

F through M
N-P

All

F threugh M
N-P

All

F through M
N-P

All

F through M (obsoiete}
N-P

F through M

N-P



The incorporation of a mirror in the lens-to-film
path is necessitated by the nature of the film. No
separate negative is employed. Instead, the image
appears as a direct positive. Since the final pro-
duct is an opaque print, it is viewed by reflection.
As a result, the mirror is needed to reverse the
image so that the final print will be properly
oriented. This requirement, in turn, dictates the
use of the reflectance type viewing screen rather
than a ground-glass type transmission system,

Note that the film surface is displaced from the
Fresnel viewing screen by the thickness of the
viewing screen assembly. The correct focal dis-
tance for both viewing and exposure is properly
maintained, however, since the surface-coated ex-
posure mirror is displaced by the same dimension.

A light stop is provided in the viewing sysiem,
This light stop is closed as the viewing screen/
mirror moves to prevent light through the hole

in the boot from striking the film during exposure,

As indicated by the foregoing description, the
viewing system is blacked out during the actual
exposure,

As soon as the exposure is complete the mechanism

returns the viewing screen to its initial position and
the pick feeds the exposed film to the spreader

rolis. The rolls break the pod, spread the developer,

and eject the film from the camera.

7. Completing the Filmpack

As each exposure is completed, the exposure
counter subtracts one digit until the ten exposures
have been made. The counter then indicates (0).
When this occurs, switch S9 is closed.

As previously mentioned, certain deviations can
occur in the automatic counting system. Since
the counting cycle is initiated by the insertion of
a film pack, the pack may not necessarily contain
a full supply of film. If, for some reason, a parti-
ally used pack is removed and reinserted, the top
film will be the dark slide. The counter will start
at number 10, Since switches S8 and S9 are phys-
ically attached to the counter, the camera will
cycle through 10 exposures even though there be
less than 10 sheets of film in the pack. This de-
viation must be recognized whenever a partially
exposed pack is used.

8. Devéloping the Print

As in other Polaroid pack cameras, the picture is
developed outside the camera. Unlike previous
Polaroid Land Cameras, however, there is no
negative to peel off and discard.

1-6

Thus, there is no requirement for a timing cycle,
The nature of the film is such that, once deliver-
ed from the camera, the picture will assume its
final appearance automatically with no further
attention by the operator.

9. Exposures Using Flash

The SX-70 accepts a special 10-lamp flash bar
that plugs into a receptacle directly over the cam-

. era lens. There are five lamps in a row on either

side of the bar which must be removed, rotated,
and reinserted after the fifth lamp has been fired
(Figure 1-9),

Inserting a flash bar into the flash socket closes

_switch S2 in the socket. This action sets up the

shutter electronic circuit to permit firing of the
flash lamp. A follow-focus mechanism, coupled
to the lens focusing system arrests the shutter
blades at an opening related to camera-to-subject
distance. The light measuring circuits remain ac-
tive, however, so that if ambient light level is
sufficiently high to produce adequate exposure,
the lamp may not fire. If the array has been ex-
hausted, the shutter will complete the exposure
cycle without flash. Maximum exposure duration
1s twenty seconds.

When the exposure counter reaches 0 ( empty) the
camera will not fire a flash lamp even though un-
used lamps remain in the bar. The previously dis-
cussed deviation associated with the exposure
counter js applicable to the flash functions. If an
unused lamp is in position and if a partially empty
film pack has been reinserted, the camera will
continue to fire lamps after the last sheet of film
has been exposed, until the counter reaches zero.

10. Closing the Camera

When through using the camera it can be folded
and latched in its closed configuration by pushing
the erecting link. When the camera is closed, the
interlock switch (S6) is opened so that the bat-
tery is completely disconnected from the camera
circuits, The trim wheel (the lighten/darken ad-
justment associated with the photocell) automat-
ically returns to its normal position each time the
camera is closed.

C. SHUTTER DESCRIPTION (AMBIENT
LIGHT MODE)

The shutter employed in the SX-70 camera is
unique, No direct comparisons should be drawn
between the manner in which it functions and
the function of other Polaroid electronic shutters,



KEY
NO.

268

27
274
28
28A

PART
NO.

706628
706329
706329
706191
706929
706781

706190
706780
706066
706635
766341

706085
706324
788087
706858
706933

706097
706806
706851
706057
706068

706710
706357
706941
706376
106855

706345
106936
706925
706924
705457
7056508

FIGURE 5-2 SHUTTER ASSEMBLY (Continued)

Part Numbers: 706276/706385 F through K
706437/708438 L
706472/706478 P

706477
706482

DESCRIPTION

. Retaining Ring, Follow Hinge

Focus Whee!
Focus Whes)
Focus Wheel Pivot
Focus Wheel Pivot
Screw, idler Gear

Stud, ldler Gear

Spring, Idler Gear

Serew, $SOL No. 1

Screw, SOL No. 1

Pull Down Assembly, SGL Mp, 2

Screw, $7 Housing

Remots Contral §1 Assembly
Scrow, Shutt Front Hpusing
Cable and Retainer Assembly
Cable and Retainer Assembly

Screw, Retainer

Cabie Retainer

Cable Retainer, Metal
Hex Nut Solensid No, 2
Serew, Lens Housing

Standoff, Trim Link

Pillar Socket Assembly

Billar Socket Assembly

Ceramic and Cahle Assembly T
Printed Circuit Board and Cable F

Printed Circuit Board and Cahle F
Printed Circuit Board and Cabig F
Printed Circuit Board and Cahle F
Ceramic and Cahle Assembly T
Walking Beam Assembly

Rivet

5-10

M
N

CONFIGURATION USE AND
REFERENCE DATA

N-P

F through M-PP11
N-P PP-12

F through M

N-P

All

Al

All

F through M
N-P

All

All

Al

AR

F through N
p

Ail

All

All Figure -1
Al

All Cuantity 4

All

F through M

N-P

F through L {not avaiiable)
F through L (not avaitable)

M-N {not availzhie)
N {nat availahie)

p (7Wire}  (RIB No. 33) (not availahle)
P {not available}

N-p

AR



SHORT COVER ASSEMBLY

5-11



FIGURE -3 SHORT COVER ASSEMBLY




KEY

G0 - O ononon b & P A e ma

- b
e _Ri-N-_N- -]

13
14
i5
16

17
8

PART
NO.

705828

705537
105185
705899
705848

705849
705292
705482
705609

705847
705299
705293

705396
705610
705245
705244
705508

705397
705389
705187
705338
705287

705336
705077

FIGURE 5-3 SHORT COVER ASSEMBLY

Part Numbers: 705513  C through G
706551 K
705445 Hand J
705672 AA and AC

DESCRIPTION

Viewfinder Cap Assembly
Viewfinder Cap Assembly

Leather lnsert, VF Cap Assembly
Leather Insert, VF Cap Assembly
Pin, R.H., VF Cap .

Pin, L.H., VF Cap

Concave Mirror Assembly
Cencave Mirror Assembiy
Concave Mirror Assembly

Pivot Pin Eyelens
Eyelens Torsicn Spring
Eyelens Assembly

Eyelens Assembly
Eyelens Assembly 3°
Eyelens Link, B.H.
Eyelens Link, L.H.
Short Cover

Wafer Support Assembly
Positioning Spring

Leather insert, Short Cover
Shim

Concave Mirror Spring

VF Shade Blade Assembly
Adjusting Screw

CONFIGURATION USE AND
REFERENCE DATA

C through & (UCB) (replaced)
K{ucn)

G through J {UCB)

K (UCB}{replaced)

All

All

All

All Interim
All Final

All
All
C through G (UCB)

H threugh K {UCB}) (replaced)
M through AC (UCB)

All

At

All

H through AC (P4-14) (UCB) (not available)
All (Figure 4-25)

Al :

As Required — Red-Blue

Ali

All
All



FIGURE 54 INNER FRAME ASSEMBLY

5-i4



KEY

W MM N -

=i N N P f

10
1"
12

13
13
14
15

16

17
18
19
20
2

22

PART
NO.

705801
705413
705447
705458
705112

706897
705721
705798
705124
705223

705123
705247
705128
705705
705708

105289
705916
705706
705169

105707

15271
705270
705134
705281
705314

705232
705799

FIGURE 5-4 INNER FRAME ASSEMBLY

Part Numbers: 705511 A ‘through G
705475 H-J

DESCRIPTION

Light Stop

Fresnel Assembly
Fresnel Assembly
Fresnel Assembly

Drag Link

Drag Link

Drag Link Pin
Spacer, Fresnel
Drive Pawl Spring
Drive Pawl

Drive Pawl Shaft

Safety Latch

Flexible Coupling

Motor Clamp, Right
Moter Shock Mouat, Right

Motor Assembly

Motor Assembly

Motor Clamp, Left

Screw, Motor Assembly, Ceunter
Mounting and Switch $-5

Motor Shock Mount, Left

Safety Switch Contact, Right
Safety Switch Contact, Left
Hinge Pin, Fresnel

Baffle Hinge Pin

Baffle

Battle Spring
Capacitor

5-15

CONFIGURATION USE AND
REFERENCE DATA

All
A through AG and BB {BSC) (replaced)

AH through AK-BA-BC through BM

Split Image
A through E (LCB}

F through J {LCB) (RIB No. 25)
All

All {As Required)

All

All

All
A through E {LCB)
All
All
All

A through G (LCB)

H-J {(LCB)

Al

Al Quantity 6

All

All

All '

All Quantity 2
All Quantity 2
All {Paragraph P-10, p 4-29)

All
AH Fairchiid



FIGURE 55 BOTTOM PLATE/QUTER PLATE ASSEMBLY

> 58

5-16



KEY

L NN -

O CO -4 BN

1
12
13

4
15
16
17
18

19
20
21
22
23

24
25
26
27
28

29
30
K}

i3

34
35
36
37
338

PART
NO.

705353
705216
05914
705105
705046

705269
705234
785045
705290
705912

70513
705036
705007
70587%
705420

705755
705224
705274
105272
705003

105273
705804
705762
705249
705086

705085
705125
705259
705268
705325

705110
705106
105222
705203
705204

708318
705209
705104
705317
706225

FIGURE 556 BOTTOM PLATE/OUTER PLATE ASSEMBLY

Part Numbers:

705512 ° A through AD-BB

705544  AF through AK-BA-BC through BM

DESCRIPTION

Booster Spring

Bell Crank

Befl Crank

Recack Drive Shaft
Brive Pin, Crank

Sleeve

Drive Spring

Drive Pin Crank

Drag Link, Bell Crank Assembly
Drag Link, Bell Crank Assembly

Moter Pinion Shaft Assembiy
Washer

Grip Ring, Moter Shaft
Goupling Adaptor

Gear Cover

Plate, Loading Decal
Reset Pawt Spring
Gontact Insulating Strip
B Contact

Rivet

Gontact Retaining Rlock
Cetent Clip

Detent Pin

Front Pack Spring
Spacer, Black

Spacer, White

Pick Slide Pin

Safety Latch Act Spring
Second idier Gear

Pick Latch

Pick Latch Spring

Pick Return Spring
Pick Assembly

First Reduction Gear
Second Reduction Gear

§-5 Assembly

First Idier Gear

Gear Pins

S5-3 Assembly

Third Reduction Gear

5-17

CONFIGURATION USE AND
REFERENCE DATA

All

A through G {LCB)
R-J (LCB)

Al

Al

All
All
All
A through G (LCB}
H-l

All
All
All
All
All

All
All
All
All
All Quantity 3

Al

All

All Cuantity 2
Al

All As Required

All As Renuired
All

A through E {LCB)
All

All

All
Atl
All {Figure 4-3)
Ail
All

All’

All

All Ouantity &
All {Figure 4-81)

All



KEY
NO.

39
40
LY
42
43

45
46
47
48

49
50
51
52
53

54
55
56
57
58

FIGURE 55 BOTTOM PLATE/OUTER PLATE ASSEMBLY {Continued)

PART
NO.

705102
705200
705842
705745
705206

705160
705323
705811
705851
705060

705062
705044
705169
706301
705722

705799
705761
705830
705404
705543

Part Numbers:

705512 A through AD-BB

705544 AF through AK-BA-BC through BM

DESCRIPTION

Idler Gear Stud
Recock Idler Gear
Recock Gear Assembly
Washer :

Third Idler Gear

Latch Spring

Latch

§-7 Assembly

Cable Cever

Screw, Mounting S-7

Rivet, Clip to @p
Screw, Gear Train
Screw, $3-55, Mounting
Recock Ram :
Ram Slide Pin

Capacitor

t.atch Decal

Detent Clip _
Outer Plate Assembly
Bottom Plate Assembly

5-18

CONFIGURATION USE AND
REFERENCE DATA

All
All
All
All
All

All
Al
All
All {Figure 4-31)
All

All Quantity 2
All Quantity 3
All Quantity 2
All
All

As Required (Fairchild)
All

All

Ali

Alf {not available)
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DEFINITIONS OF CONFIGURATIONS

INDEX Page
Camera Assembly . . . . . . .. .. ... ... 520
Basic Camera Assembly . . . . . . . .. .. . .. 522
Shutter Assembly. . . . . . . . . . .. ... .. h.24
Socket Assembly., . . . . . . . . . .. .. ... 5.25
Rear Casting Assembly . . . . . . . . .. . ... 5.25
Cam Follower Assembly . . ., . . . . . . .. .. 5.25
lensAssembly. . . . . . . .. . ... ... .. b.25
Upper Camera Back Assembly . . . . . . . . . . . b.26
Fresmel Assembly . . . . . . .. ... ... .. 5.27
Counter Assembly . . . . . . . . . .. . . ... 5.27
Sotenoid 1/S4 Assembly. . . . . . . .. . . ... 5.28
Concave Mirror Assembly . . . . . . . . . . . .. 5.28
Eyelens Assembly . . . . . . . .. ... ... . 5,28
Lower Camera Back Assembly . . . . . . . . . . . 5.29
BootAssembly . . . . . . . . ... ... ... 5.29
Bottom Plate Assembly . . . . . . . . .. .. .. 5.30
Front Cover Assembly . . . . . . . . ... ... 5.30

519



30032-1-9

OPENING SPRING

30032-1-10

FIGURE 1-10 SHUTTER BLADES HELD OPENED

No manually adjustable or fixed aperture is ern-
ployed. When a picture is taken, two shutter
blades, with specially shaped cutouts, open the
lens from a totally closed position to a suitable
aperture. The two blades then reverse direction
and again shut off the optical path. These same
two biades also contain a similar (although dif-
ferently shaped) pair of cutouts that open and
close the light path to the photocell in like
manner. In the following description the func-
tion of the photocell cutouts is deferred until the

action of the shutter cutouts is.explained although,
in operation, the two functions are interdependent.

When the camera is opened for viewing, but before
the release button is pressed, the shutter blade
solenoid (no. 1) is de-energized, A spring (open-
ing spring) is holding the shutter blades at their
maximum level (Figure 1-10), The lens opening is
thus at maximum and provides maximum viewing/
focusing brilliance. Solenoid/spring action is dis-
cussed in detail in the next section of this manual.



Configu-
ration/
Part No.

CK705437
CK705438

DA706437
DA705438

DB8705437
DB705438

DE705437
DC795438

00705437
0D705438

DE705437
DE705438

DF705437
DF785438

D6705437
GG705438

DH705437
DPH?05438

BJ705437
DJ7E5438

DK765437
BK705428

EATD5437
EA705438

EB705437
EB705438

EC705437
EC705438

£ED705537
ED795438

1. DEFINITION OF CAMERA ASSEMBLY CONFIGURATIONS

Shutter
Assembly

Mor

Basic
Camera
Assembly

EorK
F or AA
H or AD

J or AC

AE
AF

AG
AKX

AH
BA

AH
BA

BB
Al

BD
BC

BE

5-20

Front
Cover

Features

8 wire cable, Canfield Boot, Slanted switches
kick up blades, positive reset trim system

Same as “CK” except has Dapro Boot
Same as “CK" except has insert molded boet

Same as “CK” except has Moxness Skirted
Beot :

Mot used

04 hoot, old trim

Old boot, new trim

Otd counter, new drag link, no wafer
MNew counter, new drag link, no wafer

Add wafer, new drag link, old counter, oid
and new gaskets

Add water, new drag link, nevr counter, oid
and pew gaskets

Thick front cover, bottom cover, new
counter, new drag link, add wafer, old and
new gaskets

Add wafer, old drag link, old counter

Mew counter, old dran link, add wafer,
old and new gaskets

Split image, new counter, new dran link, add
wafer, new gaskets, thick front cover, 8 wire
shutter



Gonfigu-
ration/
Part No.

EE705437
EE705438
EE?85470
EE7054N1

EF705437
EF705438
EF705470
EF70541

EG705437
EG705438
E&705470
EG705471

EH705437
EH705438
EH705470
EH785471

1. DEFINITION OF CAMERA ASSEMBLY CONFIGURATIONS (CONT'D)

Shutter
Assemhly

MorN

Mer N

Basig
Camera
Assembly

BF

BA
Bh
86
BL

BL

BK

Frant
Cover

CorD

Features

Thisk-VF Cap, old counter, oid drag link
wafer, new gasket, 8 wire shutter

7 Wire shutter, thick or thin FC, BC, old
or new counter, thick or thin VF Cap,
wafer, new drag link, new nasket

New counter, thick hottom cover, thick VF
Cap, new gasket, wafer, new dray fink,
8 wire shutter

Split image, new counter, new drag link,
wafer, new gasket, thick F{, BC, thick VF
Cap, 7 wire shutter



Configu-
ration/
Part No.

~ ADBT05360
AE705380
AF705487

AG705380

AH705267

AS706465

AK705465

BA705467

BB705380

BCT35467

BD705457

BET05467

BF705469

BG705469

BH7(5474

BJ708474

2. DEFINITION OF BASIC CAMERA ASSEMBLY CONFIGURATIONS

Upper Lower
Camera Camera
Back Back

G C,D,E

G F
(] F
H F
H F
J CAOE
J F
J F
H C,D,E
J €DE
H C,D.E
M F
K CDE
K ForG
K Hor G
L 3

Fresnel
Assembly

5-22

Features

0ld counter, new drag link, old lens gasket
New counter, new drag link, old lens gasket

Old counter, new drag link, wafer change,
old lens gashet

New counter, new drag link, wafer change,
old lens gasket

0ld counter, old drag fink, wafer chanpe,
new lcns gasket or no gasket

Old counter, new drag link, wafer change,
new lens gasket er no gasket

New counter, new drag link, wafer change,
new lens gasket

01d counter, old drag link, wafer change,
old lens gasket

New counter, old drag link, wafer change,
new gasket ov no gasket

Mew counter, old dray link, wafer change,
old gasket

New counter, new drag link, wafer change
new gasket or no gasket spfit image

Gld counter, thick VF Cap, ol drag fink,
wafer, new gashet

Old counter, thick YF Cap, new drag link,
wafer, new gasket

M2 motor capacitor, new counter, thick VF
Cap, new dreg link, wafer, new gasket

Maodified mirror cover, new cable restrainer,
no motor capacitor, new eounter, thick VF
Cap, new drag link, wafer, new gasiet



Configu-
ration/
Part No.

BK705467

BL705467

BM705467

DEFINITION OF BASIC CAMERA ASSEMBLY CONFIGURATIONS (CONT'D)

Upper Lower
Camera Camera
Back Back
M, AB ‘Hor G

or AC
K GorF
AA GerH

Fresnel
Assembly

5-23

Counter
Assembly

Features

Split image, with or without motor capacitor,
non-modified mirrar, old cabie restrainer,
new counter, new drag link, thick VF Cap,
wafer, new gasket, concave mirror assembly,
W/RTV or W/retainers, eyelens with or
without 3° tilt

New counter, new drag Yink, thick VF Cap,
with motor capacitor, non-modified MC,
old ceble restrainer, with wafer, new gasket

Split image, concave mirrer assembly with
retainers, 3° tilt eyelens housing with or
without motor cap, non-modified mirror
cover, old cabls restrainer, new counter,
new drag link, thick VF Cap, wafer, new
gasket



3. DEFINITION OF SHUTTER CONFIGURATION FEATURES

Pasitive ' Sof No. 1/54  Sal No. 1/54
Configu- Stab Reset 8 Wire Cable Flat PhIHA Dr, Phase 1118 Uninsulated
ration/  Trim Trim 705805 “Kick up”  Tracking 8 Wire Cable 7 Wire Cable  Fairchild
Part No. System  System  PP7/8/9/10 Blades Blades Ph |A Elec, Ph I Elec. Phase |
6706276 X X
6706385 ’ 10 Wire
H706276 X X X
H706385 ' '
J106276 X X
J706385 10 Wire
K706276 X X X
K706385
L706276 X X ' X
L706385
M706477 X X X X
N766482 X X
P706472 X X
P706472 -

5-24



Configu-

ration/
Part No.

A706275
B706275

C706275

D706441

Configu-

ration/

Part No.

A706367

B706941

4. DEFINITION OF SOCKET ASSEMBLY CONFIGURATIONS

New Blade
Socket
706424 and
706473

Features

Four solder connections

Three solder connections
For Phase I electronics

5. DEFINITION OF REAR CASTING ASSEMBLY CONFIGURATIONS

New.
Standoff
Design

New
Casting
706444 for
Ph. 111 Dr,

Features

Press in trim link standoff and eable retainer
mounting changes

New casting for Phase HI Drive System

6. DEFINITION OF CAM FOLLOWER ASSEMBLY CONFIGURATIONS

Configu-
ration/

Part No.
A706280
B706280

£706946

Configu-
ration/

Part No,
A701202

B701202

New Follow
Hinge
706948-PP1

Features

Change hole in follow hinge for Phase 111 Drive System

7. DEFINITION OF LENS ASSEMBLY CONFIGURATIONS

Crimped
Assemhbly

3-25

Features

Crimped assembly rather than epoxy cement



Configuration/

Part No.

A705823
C705823
D705823
E705823
F705823

G705823

H705823

J705464

K705468

L (Later)

Aspherical
No. T Lens

8.

Boot Assembly
Configuration
Lens Gasket
705894

Added
Eyelens Assembly

Wafer

Gubic and
Toroid Eyelens
VF Cap
705542

Mirror Cover
705547
Configuratien
Concave Mirror
Configuration

DEFINITIONS OF UPPER CAMERA BACK CONFIGURATIONS

Features

Single insert molded boot,
no wafer, ofd gasket

Doutle insert molded boot,
old gasket, wafer added, thin
VF Cap, old mirror cover

New gasket or no gasket,
wafer added, thin VF Cap,
oid mirror cover

Thick, VF Cap, new gasket or
no gasket, wafer added old
mirror cover

Modified mirrer cover, thick
VF Cap, new gasket, wafer
added



8. DEFINITIONS OF UPPER CAMERA BACK CONFIGURATIONS (CONT'D)

Boot Lens
Configu- Assembly Wafer Gasket  VF Cap
ratien Config. Added 705894 705542

M705613 G X X X
PPt
AA705613 G X X X
PP2
AB705613 G X X X
PP1
ACT05613 6 X X X
PP

Mirror
Cover
705547

Eyelens
Assembly
Config,

E
(Version
1V Lens)

F
{3° tilt)

E
{Ron 3°
tilt)

F
{3° tilt)

Concave
Mirror
Config.

{RTV)

D
(retainers}

1]
(retainers)

(RTV}

Features

Non 3° tilt eyelens HSG, concave
mirror w/RTV, thick VF Cap, new
gasket, wafer added

3° tilt evelens HSG, concave
mirror w/retainers, thick VF Cap,
new gasket, wafer added

Cancave mirror w/retainers,
non 3° tilt eyelens housing, thick
VF Cap, new gasket, wafer

3° tilt eyelens housing concave
mirror w/RTV, thick VF Cap,
new gasket, wafer

9. DEFINITION OF FRESNEL ASSEMBLY CONFIGURATIONS

Configu-
ration/

Part No.
A705413
B705447

£705458

Split
Image

Drag Link
705897

10. DEFINITIONS OF COUNTER CONFIGURATIONS

Configu- Oval
ration/ O
Part No.

A705403 X
B705403

C705863

5-27

Square

Erlichman
Counter



11. DEFINITION OF SOL NO. 1/84 ASSEMBLY CONFIGURATIONS

Configu- Phase 1l Phase 111
ration/ Drive Phase Il Drive
Part No. System HI Valume System Long Flex Short Flex
AT7D6427
Br106427
106427 X
D706427 X
E706460 X X
F706465 X X
12. DEFINITION OF CONCAVE MIRROR ASSEMBLY CONFIGURATIONS
Configu-
ration/ Anti-B1 With With
Part No, Stable Retainers RTV
A705292
B705292
€705292 . X
D705609 X
X

E705930

13. DEFINITION OF EYELENS ASSEMBLY CONFIGURATIONS

Configu-
ration/ Version 1V Version iV
Part No. Eyelens Housing

A705293

B705293

€705293

0705293

E705336 X

F705610 X
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Configu-

ration/

Part No.

A705379
BY05379
C705379
D708379
E7053719
F705451
G705417
H705473

J705473

Caonfigu-
ration/
Part No.
B705356
C705356
D705356
E705356
F705436
G705530

H705530

14. DEFINITIONS OF LOWER CAMERA BACK COMFIGURATIONS

S-6 Switch  Bottom PL. Bowed Omit
Slanted Configu- Inner Frame  Safety
705271PP6  ration 705517-100-7  Latch
D
X B/D or G
X H
X H X
X Not marked X
X Not marked X X
Not marked X X
Not marked X X
Not marked X X

ib. DEFINITION OF BOOT ASSEMBLY CONFIGURATIONS

Canfietd Dapro Canpro Moxness
Boot Boot Boot Boot
BP-7 CP-7 op-7 EP-7

X
X
X
X

5-29

PP-6 Omit
Bottom Omit Motor
Plate Baffle  Capacitor
X
X
X X
X X X
X X X
tF and
IF Insert Shutter Insert
Molded Boot Molded Boot
(Single) PP-1
X

Calle
Restrainer
705810

Round Hole
IF and
Shutter Insert
Molded Boot
PP-2



When the release button is pressed, a switch S1
closes (Figure 1-11 A and B) and activates an elec-
tronic latch which, in turn, applies operating power
to the shutter. As soon as power is applied to the
shutter, solenoid no. 1 is energized and rapidly
moves the shutter blades to the closed position.
Light entering the lens is now cut off and the re-
flex mirror is swung upward to picture-taking
position. The electronic latch assures that the
sequence will be completed even if the operator
_removes his finger from the exposure button, S1.

When the mirror swings up, a mechanically oper-
ated switch (S3) actuates a “Y™ delay circuit (40
milliseconds) (Figure 1-12) so that the shutter will
not function until mirror bounce has subsided, At
the end of the delay period the electronic circuitry
removes the power from the solenoid and the open-
ing spring sets the shutter blades in motion toward
the full open position. At the same instant an elec-
tronic switch opens and starts the integration cycle.
The integration cycle is that period during which
the total amount of light (intensity and duration)

~.

‘,
|
|
!
J

N

-

-

30032-1-11A

FIGURE 1-11A° S1 — LOCATION & AR RANGEMENT OF INTERNAL PARTS

30022-1-11B

FIGURE 1-11B S1 — OPERATION
1-8



16. DEFINITION OF BOTTOM PLATE ASSEMBLY CONFIGURATION FEATURES

@
- = N2 E K
-E B 2 E & = = E g -
S = <o ‘g = & & = o Ey 5 B Sz X
= L o e .2 = 4 = = 7 T - - = =8 =
= F— ] S e = w 2 gL <3 = S = @ T o S &
= E? 8BE¥ g —4. § ® @ g ©» «wg @ 2£ S =
= ox £ 8 .2 & £ — 2 B =§& B &E8E3F3 == &
= 1= =0 = = o e 2x 00 3 =X = o = 3 & o 7]
S % 3£ 32 & 33 ££8s § & 2= £ E3 E2E& B
A
8 X X X
¢ X X X X X
**B/D X X X - X X X X X X X X X
*D Partial X Partial . X X X X X X X X X
E Not Used
F X X X X X X X X X X X X
G X X X X X X X X X X X X X
H X X X X =X X X X X X X X X
*Configuration *’D*" Assernblies may be obtained by reworking Configuration A" Assemblies,
**Configuration B/D Assemblies may be obtained by reworking Configuration "B" Assembilies.
***Configuration *'G" Assemblies may be obtained by reworking Configuration "'C* or from
Ti_fnex ngw production tooling.
17. DEFINITION OF FRONT COVER CONFIGURATIONS
Short Reshaped Mod. Press. Sens
Configu- Cam Cam Strong Biased Red Leather Step Light
ration/ 705372 7105386 L.S Spread Frame 70518% Top Seal
Part No. PP-3 PP-1 Spring System  Groove  PP5/PPG Roll Left
A705845 X X
B705845 X X X X X
BM705845 X X X X X X X
C705439 X X X X X X X
D705539 X X X X X X X

5-30

PP.5 Bottom Plate

Thick
Front
Cover



TANG

S3 CONTACT

30032-1-12

FIGURE 1-12 S3 BEING OPENED BY RECOCK RAM

reaching the photocell is transformed electronical-
ly into the length of time the film is being exposed.
The shape of the openings in the shutter blades
and the motion of the blades is such that all of the
factors involved are continuously variable through-
out the exposure period. This fact, however, is a
design consideration and should not confuse the
theory of shutter operation from a maintenance
point of view,

When commanded by the timing (integration)
circuitry, the solenoid is actuated to close the
shutter despite the size of the aperture, When
the solenoid has reached the end of its stroke
(shutter closed), it no longer requires maximum
current to hold it at that position. An electronic
circuit called the POWER DOWN CIRCUIT sup-
plies power at an adequate current level to hold
the solenoid after the high-current circuit has com-
pleted the solenoid operating function, Thus, the
shutter will remain closed, with minimum battery
drain,

When the camera completes all of its automated
functions and the release button has been released,
all voltage is removed from the solenoid and the
shutter opens in preparation for the next exposure,

It should be noted that under extremely low light
conditions, the shutter will close in approximately
twenty seconds whether a suitable exposure has
been produced or not.

D. SHUTTER DESCRIPTION (FLASH MODE) .

The special ten-shot flash bar is equipped with a
shorting bar so that when the bar is inserted, two
contacts within the camera are shorted. This ar-
rangement is identified as S2, When S2 is closed,
it notifies the shutter electronic circuit that a bar
is in place and ready for firing. In general, the
sequence of functions remains the same as for
ambient light operation with the following
exceptions:



A device identified as the interceptor link is con-
nected to the lens focusing mechanism (Figure 1-
13A). Thislink is moved as the Iensis focused re-
gardless of whether ambient-light or flash pictures
are being taken. When a bar is in place (82 closed)
and the gear train opens switch S5 (Figure 1-14),
solenoid no. 2 is energized and pulls the intercep-
tor link into position to physically restrict the
shutter blade travel (Figure 1-13B). Since the in-
terceptor link is controlled by the focusing mech-
anism, the shutter opening is related to camera-to-
subject distance thus compensating for the flash-

bulb-to-subject distance. Since the photocell aper-
ature is a part of the shutter blades, the amount of
reflected light reaching the cell will also be a func-
tion of focusing distance. The shutter electronics
include a delay circuit which delays firing of the
flash lamp until the shutter has opened to the
point established by the ambient light reaching
the cell. During this delay period, if the ambient
light level is sufficiently high to cause triggering
of the integrating circuits, the exposure will be
made and the shutter closed before the firing volt-
age reaches the lamp and the Jamp will not be fired.,

TO SUBSTRATE

FROM SUBSTRATE
b

SOLENOQID NO, 2
ACTUATOR LINK
(NOT ENERGIZED)

=

52 OPEN

oV

INTERCEPTOR LINK —
BLADE SHOWN CLEAR-
ING PIN

PIN

30032-1-13A

FIGURE 1-13A INTERCEPTOR LINK, SCLENQID 2,52 OPERATION — SOLENOID DEENERGIZED
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\ S2 CLOSED BY FLASHBAR
SHORTING CONTACT

SOL.2 ACTUATOR LINK
PULLED IN AGAINST THE
INTERCEPTOR LINK

INTERCEPTOR LINK
AGAINST PIN

SOLENOID NO. 2 (L
ENERGIZED

: 30032-1-138
FIGURE 1-13B INTERCEPTOR LINK, SOLENOID 2, S2 OPERATION ~ SOLENOCID ENERGIZED

86 CONTACT

30032-1-14

FIGURE 1-14 S5 BEING OPENED BY THE RECOCK RAM (GEAR TRAIN)
I-11




If the flash delay period reaches completion
without triggering the shutter, the circuitry

removes the holding current from solenoid no. 2. .

Since the solenoid is an electro-magnetic device,

removing power causes a collapsing magnetic field

which induces a flyback voltage. This pulse is fed

- tothe flash circuitry which, in turn, applies the
firing voltage to the flash lamp.

The flash circuit just mentioned performs two
additional functions. It produces a signal that
shorts out the integrating {exposure timing)
capacitor and thus discharges the capacitor so
that it can repeat the integrating function. The
same signal also initiates the flash time-out
interval. At the end of the flash timing interval,
the circuit energizes solenoid no. 1, the shutter

I-12

closes, and the sequence proceeds as in the
ambient-light mode.

If there are no unused flash lamps remaining in
the array when the operator attempts to make a
flash exposure, all of the previously described
circuitry will function up to the actual firing of
the flash lamp. Since there is no lamp to ignite,
no flash firing current will be drawn. This being
the case, there will be no output signals from the
flash sequencing circuit, and an ambient light
exposure will be made. If there is adequate
ambient light to produce a correctly exposed
picture in less than twenty seconds, such a
picture will result. The operator will be notified
by the lack of a burst of light from the flash.
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H - THEORY OF OPERATION

A. INTRODUCTION

A general description of the camera and the
sequence of its functions is contained in Section I.
In that section, detailed analysis of individual as-
semblies and electrical circuits was minimized so
that emphasis could be placed on the interrelation-
ship of various functions, In the following para-
graphs, the individual groups of components are
described in greater detail. The descriptions are
presented in the sequence in which the compon-
ents were mentioned in Section L.

B. POWER SOURCE

Power for the drive motor, the shutter electronics,
and the flash array is supplied by a specially de-
signed six-volt battery incorporated in each ten-
cxposure film pack. When the pack is inserted in-
to the camera, two contact pads on the rear sur-
face of the pack engage two spring-loaded contacts
on the inner bottom surface of the camera bottom
plate. From these two points, it is distributed to
its destinations by the copper foil strips of a flex
circuit on the outer surface of the bottom plate,

The battery has adequate capacity to expose all

ten films with six to twelve months expected shelf
life. The camera with a partially exposed film

pack can be put aside for up to one year and still
retain sufficient capacity to complete the film pack.

C. LENS
The lens employed is a four element, glass lens of

/8 aperture with a focal length of 115mm. It has

a focusing range of infinity down to 10.4 inches,
Focusing is accomplished by movement of the
front element only. Helical threads in the lens
mount provide the linear lens element movement.
Operation is by means of a geared wheel at the top
of the shutter housing. There is no manually ad-
justable diaphragm associated with the §X-70 lens.

D.  VIEWING AND EXPOSING SYSTEM

When the camera is erected to picture-taking con-
figuration, the subject can be viewed through the
collapsible viewfinder. Figures 2-1 and 2-2 show

the two optical paths in the camera. Note the

A

ey
x

30032-211




30032-2-2

FIGURE 2-2 - VIEWFINDER OPTICS {EXPOSING})

direction of the arrows., Reflected light from the
subject passes through the camera lens and is re-
flected by the viewing mirror (on the inside sur-
face of the mirror cover) to the Fresnel viewing
screen described in detail in a following paragraph.

The entire image of the subject is now reproduced
on the viewing screen. In order to see the image,
the viewfinder optics are required, The image
must appear sharp to the eye to permit proper
focusing, and the path must be diverted through
the camera from the viewing screen to the eye,
The first requirement is satisfied by the eye lens
and the parabolic mirror, The parabolic mirror

2-2

and the viewing mirror satisfy the second requirement.

1. Fresnel

The special Fresnel (pronounced Freh-nell) screen
is employed to enhance the viewing image by in-
creasing the brightness and definition. If a matte
white surface were substituted for the Fresnel
screen, an image would still be visible, However,
the light rays striking nearest the corners of the
screen meet the screen at a more oblique angle
than the rays striking near the center. At this
greater angle, a larger percentage of the light is
dispersed and less light is returned to the viewer.
Thus, on a matte-screen image the corners appear
darker than the center. The Fresnel screen is de-
signed to overcome this problem.



The screen itself is a sheet of plastic upon which
are impressed a series of concentric rings much
like the grooves pressed into a phonograph record
(Figure 2-3) instead of having a vee shape; how-
. ever, the grooves in the Fresnel (pronounced
FREH-NELL) screen form a saw-tooth with a
tooth angle increasing slightly with each
successive groove in such a manner as to com-
plement the decreasing angle of the light ray.
The saw-tooth flattens out completely at the
exact optical center of the screen. In the
SX-70 camera, the optical center is not the
geometrical center of the screen.

_ The surface of the scrégn is silvered to provide

optimum reflectance. The result is a brilliant view-
ing image evenly illuminated from corner to corner,

For the reader who is familar with the use of a
Fresnel lens used in conjunction with a ground-
glass focusing screen, or a Fresnel-ground focusing
magnifier, it must be noted that these are trans-
mission devices while the Polaroid screen is a re-
flecting medium. Otherwise, the brilliance-
enhancing properties are the same. A suitable anal-
ogy would be the comparison of a lenticular pro-
jection screen compared with a matte surface. The
ribbed surface of the lenticular screen narrows the
angle of reflectance but increases the brilliance of
the image within the viewing area.

OVERALL VIEW

FRESNEL GROOVES — SIDE VIEW ENLARGED

30032-2-3

FIGURE 2.3 FRESNEL SCREEN

2-3



2. Viewfinder

The aforementioned viewfinder optics consist of
an eye lens and a concave mirror. As in all simple
optical systems, a certain amount of distortion is
inherent in this design. A small rectangular mask
called the stigmatic pupil is introduced into the
viewfinder optical path to limit the angle of ac-
ceptance and, thus, reduce distortion. The size of
the pupil opening is large enough to provide ac-
ceptable viewing brilliance and, at the same time,
small enough to be easily closed when the camera
is in the exposure mode. On newer models, a
small wafer lens replaces the stigmatic pupil {Fig-
ure 2-4),

Ignoring the shutter functions momentarily, when
the operator presses the cxposure button, the
Fresnel carrier swings away from the film plane
and comes to rest in front of the viewing mirror.
During the movement of the Fresnel carrier (and
until it returns to its initial viewing position), a
flexible light stop closes the path between the
viewfinder and the inner camera to prevent light
through the eye lens from reaching the film,

The movement of the spring-driven Fresnel carrier
is accomplished by the mirror release cam which
is a component of the motor-driven gear train.
The details of the automated action are described
in the discussion of the electro/mechanical
assemblies,

30032-2-4

FIGURE 2-4 WAFER LENS ASSEMBLY

E. CAMERA ELECTRONICS
1. Integrated Circuits

The SX-70 is unique, both in its principles of
operation, as well as its functional design, It can
be considered an electronically-controlled mech-
anical device. A single circuit board (substrate)
contains all of the electronic components with the
exception of the motor control (MCC) integrated
circuit and flash circuit. Because the board is
mounted inside the shutter housing, it becomes
identified as a part of the shutter (see Figure 2-5).
It must be noted, however, that all of the camera
automation is controlled by these integrated
circuits.

SHUTTER
_ ASSEMBLY

FLASH CIRCUIT

-~ -INTEGRATED
e CIRCUIT
(SUBSTRATE)

RIBBON
CABLE

30032-2-5

FIGURE 25 INTEGRATED CIRCUIT LOCATION
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The integrated circuits are not repairable items
and, for that reason, the theory of operation pre-
sented in this manual is limited to those functions

which can be evaluated by the test equipment and b

for which an understanding of the theory will
assist in analyzing malfunctions.

2. Integrated Circuit Test Points (Figure 2-6)

a. Switch S1 is actuated by either the red expos-
ure button or a remote control cable release, It
is operated by the photographer and it causes

the camera to run through a complete exposure/
film delivery cycle,

. Switch S2 places the circuitry into the flash

mode. Switch S2 is closed when the flash array
is inserted into the connector on top of the
shutter housing. It commands the integrated
circuit to select an unused flashbulb and, to
fire the bulb. It also instructs the circuit to
limit the travel of the shutter blades so that ex-
posure will be determined by flash-to-subject .
distance. This is accomplished by energizing
solenoid no. 2 which, in turn, engages a mech-
anical coupling between the shutter and the
focusing mechanism.

FF 52+ 82— ' S7—
FT $0), 2
—GKD \ SOL 2+
5 by o $1-TP20
sOL 1 .
. SOL 1 84 |:|—_'_5_1____13____1,..__§
A [ ——
g &
48 TP31 w3
A B
548 TP18
$4A TP17.
SGL 1
s4c TH18
s8
L‘;sg ON 10 PAD ONLY
4 +VCC TPG [ g
/ PNP TP29 S Jvee TPe
/NP TP30 B oNE T2
* / —GND TPS S New TP
(;sa ez S5— "Gap TP3
55 TP13 s
- Sy w5 P12
—
*PNP brake signal no in Fair-
child substrate, !t is in the MCC. |
A B

BAT +TP2 BAT —TP1

53 +TP15
53 -TP1a

30032-2-6

FIGURE 2-6 INTEGRATED CIRCUIT TEST POINTS
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. Switch 83, normally closed, is opened by the
recock ram located in the gear train assembly.
See Figure 2-7. As the exposure sequence be-
gins, 83 actuates by opening a delay circuit in
the integrated circuit which retards the start of
the actual exposure approximately forty milli-
seconds so that mirror bounce will have subsi-
ded before a picture is taken, At the end of

the delay time, the shutter starts to open and
the electronic timing function (integration)
takes place. If a flash array is in place, S2 has
so informed the circuit and the flash delay cir-
cuits will be enabled. At the end of the expos-
ure cycle when the Fresnel carrier moves down
into viewing position, S3 closes as the recock
ram rmoves away,

" 3rd
REDUCTION

15t
IDLER

st /
REDUCTION
GEAR

ond
REDUCTION
GEAR

.'iﬂg!!'

n
&

LATH .5
A AL
T

2nd IDLER GEAR

WASHER

RECOCK GEAR

3rd IDLER GEAR

LATCH SPRING

PICK
LATCH
SPRING

RECOCK RAM

RECOCK
IDLER
GEAR

30032-2-7

FIGURE 2-7 GEAR TRAIN, EXPLODED VIEW

2-6




d. Switch 84 is actuated by a pin on the plunger

of solenoid no. I, the shutter blade actuating
solenoid (Figure 2-8).

NOTE: Whenever the SX-70 shutter is discuss-
ed, it must be noted that, since the camera is o
single-lens reflex and focusing is accomplished
through the taking lens, the shutter’s initial
State is open, not closed as in other Polaroid
cameras.

When the shutter integrated circuit initiates an
exposure, full battery power is appiied to sole-
noid no. 1 to close the shutter. Once the sole-
noid plunger is in motion, it no longer requires
as much power as was needed to overcome jts
static inertia. Switch S4, therefore, opens §4
contacts to the integrated circuit and the elec-
trical power to the solenoid coil is reduced to
the “power-down” value which is sufficient to
complete the exposure cycle but low enough
to conserve battery drain.

Simultaneously, switch S4 connects {CB made)
the integrated circuit to power the drive motor
to operate the gear train. When S4 is actuated,
it also disconnects power from the integrated
flash circuitry. This action prevents damage to
the circuit in the event that a flashbulb becomes
short-circuited after it is fired.

. Switch S5 (normally closed), like 83, is located

in the gear train and actuated by the recock
ram. When the gear train rotates to the appro-
priate point in its cycle, S5 opens and removes
power from the drive motor, applying dynamic
braking voltage to stop the gear train quickly.
The integrated circuit reacts to this command
in such a way that the exposure cycle will con-
tinue to its completion even though the opera-
tor has released the exposure button (S1). After
exposure and when the Fresnel carrier returns
to the viewing position, S5 is closed by the re-
cock ram and stops the camera cycle.
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f. Switch S6isclosed by the opening of the camera
to picture-taking configuration. It disconnects
the negative side of the battery from the
common return (ground) when the camera is
folded to assure the removal of power from
the circuit.

g. Switch S7 is closed when the front cover is

- closed. It is wired in series with S6. Like S6,
S7 disconnects the negative side of the battery
from the common return so that the camera
cannot function until the front cover is closed
and latched.

h, Switch 88 is a part of the exposure counter
assembly operated by the counter wheel. In-
serting the film pack closes $8 providing dark
slide gject power. After slide ejection, counter-
wheel opens S8, S8 then remains open until
the next cycle begins.

- 1. Switch 89 is near S8 on the exposure counter
assembly. When the counter reaches the ©
position, switch 89 closes and the integrated
circuit inhibits the flash-firing function, sc that
if an active bulb is still installed, it will not be
wasted.

J. Fora handy summary, see the Switch Function
Table.

3. Functional Sequence

The following paragraphs describe the sequence
in which the switches operate during normal op-
* eration of the camera.

a. The operator opens the camera. Switch S6
connects the battery into the camera circuitry,

b. The operator opens the front cover, Switch §7
opens and removes battery power from the
camera.

¢. The operator inserts a film pack. When the
used film pack was removed a mechanical cou-
pling device set the cxposure counter to the
position just before the first exposure and so
closed 58, but since S7 has removed all battery
power no action occurs,

d. The operator closes and latches the front cover.
S7 closes, power is applied and the camera
gjects the dark slide. '

NOTE: During this action (and in certain other

operations) other switches actuate and functions

oceur but, unless they contribute to the parfi-
cular camera function being described, they are
omitted from this discussion.

b,

The counter indicates exposure no. 10, closes
S8, thereby showing that the camera is ready
to take the first picture.

. The operator aims, focuses the lens, and presses

the exposure button (S1). The integrated cir-
cuit actuates solenoid no. 1 which closes the
shutter blades. Solenoid 1 opens switch S4
contacts CA which in turn, switches the circuit
from full solenoid power to holding current
{power-down), Closing contacts CB of switch
54 simultaneously starts the drive motor and
removes power from the flash circuits.

As the gear train runs, it mechanically releases
the spring-loaded Fresnel carrier so that it leaves
the film plane and rises to its exposure position.
This is accomplished by the mirror release cam
of the second idler gear, Immediately following
the mirror release, the recock ram falls off the
recock cam allowing the ram to snap forward.
The ram moves away from S5 allowing 85 to
open. This action causes the integrated circuit
to stop and dynamically brake the motor which
will rernain at rest throughout the exposure seg-
ment of the cycle. The S5 switch action also
programs the circuit to complete the cycle even
though the operator has released the exposure
button.

NOTE: There would appear to be a contradic-
tion between this step and step j-10 below where-
in closing of 85 performs the identical function,
i.e., stops the motor and applies braking. S5 is
able to perform in this manner, however, be-
cause the circuit (gate) to which it is connected
i in a different condition during each of the
steps.

- While the Fresnel carrier was moving up and

prior to motor shutdown, the recock ram
driven by the bell-crank opens switch $3. When
83 opens, it signals the integrated circuit to ini-
tiate a 40-millisecond delay in the sequence.
This amount of time prevents a picture from
being taken until mirror bounce has subsided.

At the end of the 40-millisecond detay period,
the integrated circuit removes power from sole-
noid no. 1 and the shutter opens. Simultaneous-
ly, the circuit starts timing the exposure (inte-
gration). The integration components of the
integrated circuit are programmed by the signal
provided by the photocell. At this same time,
the flash delay section of the substrate is made
ready but will not function unless a flash array
has been plugged in to close switch S2.
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When power is removed from solenoid no. 1
(and the shutter begins opening), the pinon the
plunger returns switch S4 to its original condi-
tion (CA closed). When the exposure timing
cycle is complete, power is returned to solenoid
no. 1 and the shutter closes, opening CA, clos-
ing CB, placing solenoid no. 1 again in the
power down condition and starting the motor
to eject the exposed film.

NOTE: The length of the timing cycle is de-
termined by the amount of light reaching the
photocell. If there is insufficient light to cor-
rectly operate the integration circuits, the sys-
tem will automatically terminate the exposure
at the end of 20 seconds.

. When, in the previous step, the solenoid closes

the shutter, and the drive motor is energized,
the gear train resumes its sequence with the
following results:

. The film pick feeds the exposed film to the

spread rolls.

. At the end of its travel the pick is held in its

forward position by the pick latch.

3. Film moves through the spread system.

10.

. The recock gear cam in the gear train proceeds

to move the Fresnel carrier down,

. The recock ram closes switch S3 to prepare

for another exposure.

- The light stop opens the optical path to the

viewfinder.

. The film completes its passage through the

spread rollers.

. The Fresnel carrier is driven down and is held

by the recock ram acting on the recock gear
cam,

. The pick latch releases the pick and the pick

returns to its starting position.

The recock ram closes S5 to cause the integrated

circuit to shut off and dynamically brake the
drive motor.

. If the operator has removed pressure from the

exposure button, all power will be removed
and the shutter will open to permit viewing.
If the button has not been released, the shut-
ter will remain closed until the operator re-
moves his finger from the button.

1. When a flash array is placed in its socket, it

closes switch S2. This switch connects the in-
tegrated circuit in the flash mode. All of the
mechanical sequences will remain as just des-
cribed. The integrated circuit, however, will
now provide power to solenoid no, 2 when
switch 85 (in the gear train) opens.

. Within the shutter housing, a cam follower is

driven by a cam on the focus wheel and arrang-
ed so that it will mechanically stop the travel
of the shutter blades relative to the flash-to-
subject distance. When solenoid no. 2 is not
energized, its plunger prevents engagement of
the focusing cam follower and the shutter
mechanism functions in the ambient exposure
mode, When the integrated circuit is program-
med for flash, solenoid no. 2 is energized and
shutter opening is controlled by focusing dis-
tance.

. When making a flash exposure and the shutter

blades start to open, the cam interceptor will
be set to a position determined by the focusing
mechanism but out of the path of the blades.
When solenoid no. 2 is energized, it pulls the
interceptor into the blade path and stops the
blades at the correct aperture for correct flash
exposure at the set distance (Figure 1-13). The
interceptor latches in this position. At this
time, the integrated circuit removes the power
from solenoid no. 2. The solenoid, like any
inductive device, produces a flyback voltage
when its magnetic field collapses. This flyback
voltage is used to trigger the integrated circuit
which, in turn, applies power to the flash sock-
¢t to ignite the flashbulb,

. It is important to be aware that the timing

{integration) circuits of the substrate continue
to function even though the insertion of a flash
array has placed the substrate in the flash mode.
Thus, if the ambient light level is high, the pic-

- ture may be made by ambient light without

firing the flash.

. The shutter performs an additional function in

the flash mode. One of its circuits examines
the no. 1 flash bulb contacts and by virtue of
the resistance determines whether or not the
bulb has been fired. If the no. | lamp is ex-
hausted, the circuit scans to no. 2, etc. When
an unused lamp is located, the firing circuit
remains connected to that lamp until it is used.

. As explained in step o, a flash array on the

camera does not inhibit the ambient-mode



function. Therefore, if all the flashlamps are
expended and a picture is taken, an ambient-
light exposure will result. The photographer
will recognize this situation by the absence of

a flash. However, he may still get an acceptable
picture. The aperture in this case will be deter--
mined by the flash-to-subject distance.

F. SHUTTER MECHANICAL DETAILS

The foregoing paragraph describes the electrical
inputs and outputs of the integrated circuits
(substrate). The following paragraphs describe
the manner in which the mechanical components
of the shutter respond to either manual or electri-
cal direction. See Figure 2-9,

1. When the operator prepares to take a picture,
he first must aim and focus the camera. As he
rotates the focus wheel to bring the Fresnel
image into sharp focus, a cam moldead into the
rear surface of the focus wheel moves the com-
ponent identified as the cam follower assembly
on Figure 2-9. The trim link coupled to the
trim assembly is also pinned to the cam follow-
er in such a way that follower movement is
directly influenced by the setting of the trim
wheel. (The trim wheel is the lighten/darken
control on the photocell.)

2. When an ambient-light exposure is being made,

all of the action just described takes place but
does nothing to the shutter action, However,
when a flash array is inserted switch S2 in the
flash socket programs the substrate to energize
solenoid no. 2, The impact of this action on
the movement of the shutter blades is describ-
ed in paragraph F4 but first the shutter blade
actuation must be described as follows:

. When the integrated circuit routes power to

solenoid ne. 1, the solenoid plunger is pulled
into its core, A minijature flexible belt attach-
ed to the plunger passes around the opening
spring drum of the walking beam assembly.
The solenoid plunger pulls the belt which, in
turn, rotates the drum and the walking beam.
Each of the shutter blades has a pin which
engages a slot in the walking beam. As the
walking beam rotates, it transmits its rotary
motion to the shutter pins and drives the rear
blade to the right (facing the front of the
shutter) and the front blade to the left thus
closing the light path of the picture taking lens
and the light path of the photocell lens. When
the shutter is totally closed, the gear train has
reached the point in the sequence at which the
Fresnel carrier snaps up and the exposure se-
quence takes place. The blades will procecd
toward the fully open position and return to

SWITCH FUNCTION TABLE

Switch Action Resuit
1 Closes . Causes circuitry to take and deliver the picture,
2 Closes Connects circuitry to take flash shots.
3 Opens Enitiates ““Y", 40 millisecond delay.
4 Closes Completes 3 functions: causes the No. 1 solenoid to ao into the
. ‘power down’ mode, with 52 switches in the flash cireuit, and
starts the motor.
5 Closes Stops motor both by ciosing and opening depending upon sequence
of action and internal circuitry.
6 Opens Disconnects battery from circuitry when camera is folded for
carrying.
7 Closes Connects power between gear train and motor when front cover
is closed and latched,
Closes Enables, with S7 closed, the circuitry 1o eject dark slide.
Closes Prevents firing flash if film pack is exhausted.
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_closed position in the time interval dictated by mounted, the blades may not be permitted to

the photocell and integrating circuit. The open completely because of the follow-focus
blades may not reach the fully open condition mechanism described in part in the foregoing
if the illumination level is high, or they may paragraph. The following paragraph explains
fully open and remain open for a period of the interaction of the follow-focus components
... time if the light level is low, If a flash array is and the shutter blades.
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4. Installing a flash array in the camera flash
socket electronically switches the integrated
circuit to the flash mode, As previously ex-
plained, at a point in the picture taking se-
quence (flash mode) sclenoid no. 2 is ener-
gized. Fastened to the plunger is the pull
down bar, When the plunger pulls this bar
down, it moves the cam interceptor into the
position where it will intercept a pin (the
follow-focus pin) on the walking beam. Now
when the shutter blades move towards the
open position, they will be interrupted by the
mechanism just described which means that
the maximum size of the opening (aperture)
is determined by the focus setting of the cam-
era. As the camera (and thus the flash famp)
is moved closer to the subject, the maximum
aperture is reduced so that a correct exposure
will result. The reverse (greater distance) is
also true.

5. The shape of the pin on the walking beam is
such that once contacted by the cam intercep-
tor it remains latched in that positionh until
solenoid no. 1 is actuated during the next
phase of the shutter cycle. When the solenoid
no. 1 plunger pulls in, the follow-focus pin dis-
engages from the cam interceptor and the sole-
noid no. 2 plunger returns to its original
position,

6. Since the photocell components are contained
within the shutter housing, they are included
in this discussion. Alens is employed to focus
the reflected light from the subject on the
photocell, A second pair of openings in the
shutter blades control the amount of light re-
ceived by the cell as previously described. A
variable neutral-density wedge system is em-
ployed to provide lighten/darken adjustments,
The operation of this control differs slightly
from those used on other Polaroid cameras.
When the camera is folded, a cam on the light
shield of the front cover strikes a release lever
on the lighten/darken assembly and returns the
trim adjusting wheel to its center (normal)
position. The trim wheel is automatically cen-
tered when the camera is closed,

7. To compensate for any variations in individual
photocell characteristics, a neutral-density filter
is selected and installed in front of the photo-
cell lens during assembly, A calibration must
be performed and a filter of correct density
installed any time the photocell requires
replacement,

2-12

G. FILM PROCESSING COMPONENTS

The basic theory of the film processing method
remains unchanged from previous Polaroid sys-
tems. That is, the developing chemistry is en-
capsulated in a pod on each sheet of film and, as
the shect is passed between rollers, the pod is burst
and the chemical spread evenly between the nega-
tive and the mylar protective cover. Except for
these characteristics, no direct similarities exist.
The SX-70 camera employs a unique process -
which totally eliminates the “throw-away” nega-
tive. The print is drawn through the spread rolls
by the motor drive system so that no action need
be taken by the operator. Sece Figure 2-10. De-
velopment takes place outside of the camera and
is unaffected by ambient light conditions. Since
the end result is determined when the picture
emerges from the camera, no time measurement
is necessary.

H. SEQUENCE OF OPERATIONS

The operator pushes S1, applying full power to
solenoid no. 1, which closes the shutter blades,
and pushes solenoid no. 1 against $4, changing it
from CA to CB. Opening CA cutssolenoid no. 1’s
power from high to low; low is enough to hold
the blades closed. Closing CB starts the motor.

The motor starts the gear train moving, The
movement of a cam on the gear train releases the
Fresnel carrier to spring action which raises it.

As it rises, it drives the recock arm which opens
S5 and then S3 at certain Fresnel carrier angles.
Opening S5 stops the motor, causing it to have
made only a brief jog, and opening S3 starts the
Y-delay, a 40-millisecond delay to allow the Fres-
nel carrier to come to rest (from having been

sprung up).

The end of the Y-delay releases power from sole-
noid no. 1, allowing the springs to open the shut-
ter for exposure, and moving S4 from CB to CA
position. The Schmitt Trigger (S/T) collects light
energy from the photocell until the sufficient ex-
posure level is reached. This sends full power to
solenoid no. 1, which closes the blades and push-
es $4 from CA to CB. As before, opening CA
cuts solenoid no. 1’s power from full to low, suf-
ficient to hold the blades closed: closing CB starts
the motor,

The motor starts the gear train moving again, and
this time the cam causes a series of actions at dif-
ferent positions of its rotation:

— it starts the pick to pull the film into the
rollers (one of which is attached to the gear
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train — it is this powered roller rotation that
pulls the film through and out of the camera):

— it stops the pick;

— it pulls down the Fresnel carrier, which, as it
moves down, moves the counter and closes
S3 (resetting it for the next cycle);

— it stops the spread action;
— it returns the pick;

— it fully recocks the Fresnel carrier (fully
down, ready for the next cycle);

— and it closes S5, which stops the motor.

When the motor stops, power stops to solenoid
no. 1, the springs open the shutter blades, and
S4 is pushed from CB to CA. .

The system is ready for a new exposure cycle.

Springs are used in three of the operations dis-
cussed above: springs hold the shutter blades
open, the Fresnel carrier down, and the pick at
its pulled-back position.

As indicated, inserting a pack causes automatic
action. This could, of course, be a partial pack:
the top sheet of film would be ejected as a dark
slide and the counter would register “10”. Afier
the last actual sheet is used, the camera would
still function until “0” is reached. If a flashbar
were attached, and an unused bulb was available
after the last film sheet was used, attempting to
make another exposure would fire the flash.
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The differences in the flash mode are:

Inserting a flashbar closes S2, which activates
solenoid no. 2 to move the interceptor link into
position. This controls the shutter blades accord-
ing to focusing: the closer the focus, the more
flash light will bounce back, therefore, the small-
er the permitted aperture.

At the end of the Y-delay, a flash delay circuit

is activated, and when S$4 switches from CB to
CA, CA switches in the flash circuit. During the
fixed flash delay, the photocell and S/T are op-
erative, so that if enough light energy is collected
before the end of the flash delay, the blades will
be closed by the ambient procedure,

At the end of the flash delay, power is removed
from solenoid no. 2, and the discharge (flyback
voltage) fires the flash and starts the flash time-
out interval (the fixed exposure time). If an am-
bient exposure has already been made, S/T-2 re-
ceives the discharge and no flash or flash time-

out occurs.

At the end of the flash time-out , the circuitry
energizes solenoid no. | which closes the blades.
If no flash has occurred, caused by all the bulbs
having been used, no signal will be sent to sole-
noid no. 1, and an ambient exposure will be made.
If the /T has not collected sufficient light energy
at the end of a fixed period (20 seconds), the
blades will automatically close.



L. EXPOSURE/PROCESS OPERATION SEQUENCE
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#5-b Clpsed during the erecting mode

@ 5-8 Closed until film cover ejected

® 5-3 Open when pack Inserted
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®5-7 Closes during front cover closure,
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i - TROUBLESHOOTING

A. INTRODUCTION

The S$X-70 camera is a computer-controlied
device, the computer being the integrated circuits
(iC) mounted on the substrate in the shutier hous-
ing. Because the IC’s are non-repairabie items,
-there is no requirement to trace faults within the
integrated circuits. It is mandatory, however, to
be able to identify the command inputs (switches
open or closed, etc.) and the resulting output sig-
nals. The SX-70 Comprehensive Tester provides
the readouts necessary to confirm a malfunction
but a thorough understanding of the theory of
operation is required if meaningful use of the test
set is expected. If a particular camera function
fails, it is necessary to recognize how the failure
relates to the operating sequence of events and
thus reduce testing procedures to those related +o
the area of malfunction.

Because of the camera’s total automation it is un-
likely that much useful guidance can be obtained
from customer complaints except in cases of visi-
ble mechanical damage. For this reason, a well-
defined series of checks, observations, and tests
must be followed. This section of the manual de-
fines these procedures.

The primary purpose of any fault analysis program
is to reduce the area of investigation to a minimum

in the shortest possible period of time. Thus, it is
not only important to establish a fixed routine,
but it is mandatory to acquire the maximum
amount of information from each step of the
checkout procedure. Proceed in the following
manner:

B. OBSERVATIONS AND INITIAL CHECKS

Do not make any arbitrary assumptions. An
assembly or component should be assumed fauity
until it is known to be performing its function
correctly,

1. Perform a thorough visual inspection. Care-
fully open the camera, being alert for evidence
of binding and/or any unusual sounds from
within the camera. Check the shade blade as-
sembly for evidence of distortion particularly
if the damage is serious enough to have caused
damage to components within the viewfinder
system, Check the erecting link for signs of
distortion (Figure 3-1). Carefully examine the
boot for evidence of any tears, punctures, or
abrasions, Examine any marks on the outer
surfaces of the camera that would indicate
possible interior damage.

30032-31

FIGURE 3-1 SHOWING DAMAGED SHADE BLADES/ERECTING LINK




2, Rotate the focusing wheel and trim control
wheel (Figure 3-2) throughout the ranges to

detect any evidence of binding or interference.

30032-3-2

'FIGURE3-2 FOCUS& TRIM CONTROL WHEELS

3. Aim the camera at any adequately iHuminated
target at any distance within the camera focus-
ing range. Operate the focus control to deter-
mine if a sharp image can be obtained. This
check does not preclude the possible need for
collimation, It does, however, provide a check
of the viewfinder optics, the viewing mirror,
the focusing mechanism and the lens.

. Open the front cover. While the cover is open,
examine the spread rolls for evidence of dirt or
damage. Examine the spread-roll drive gears
for evidence of visible damage.

. Insert a test film pack (the battery must be

good) and close the door so that the door latch

is engaged. This checks S7 and the front cover

eperation. The motor should run and eject a

piece of film (if pack was partly exhausted) or

the dark slide (if the pack was full). If the pack
is empty, the camera should still cycle through
the ejection sequence. Three main situations
can be evidenced.

. The camera functions as just described.
. Neither the shutter nor the motor functions,

. The shutter can be heard to open and close but
the motor does not run.

. Further tests requiring the battery can be made
with the {ilm pack simulator (Figure 3-3). The
film pack simulator, part no, 1171 8, consists
of two items: a 6 volt, modified Hewleit
Packard power supply, part no. B-11775 and
the film pack simulator, part no, C-11774, The
system provides power to simulate normal op-
eration of the camera,

1. Plug the pack simulator into the power
supply being careful to observe polarity.
Remove front cover. o

3-2 L

87 with actuator.

2. Set the power supply switch to VOLTS and
turn on.

3. Adjust the output to the desired voltage.

4. Set the power supply switch to the AMPS
position.

5. In use, the system substitutes for the film
pack, giving a steady, reliable source of
pOwer,

6. Insert the pack simulator into the camera in

exactly the same way as a film pack. Close

;ELTA‘E
COARSE  FinE

POWER
SUPPLY

FILM PACK
SIMULATOR

_ 30032-3-3

FIGURE 3-3 FILM PACK SIMULATOR AND

POWER SUPPLY

6. If the camera correctly cycled through the

ejection function, press the exposure button
and observe the operation of the camera. If
no action occurs (shutter doesn’t function and
motor doesn’t run) the trouble is most likely
associated with the exposure button (S1) and/
or the connections between the button and the
substrate. If S6, 87, or S8 were faulty, the
camera would not have performed the ejection
function, Check the continuity in the S1 cir-
cuit. See paragraph Q2.

. If neither the shutter nor the motor function,

the fault is most likely located in the primary
power circuits, These circuits include the bat-
tery and its connecting circuitry, switches S6,
S7 and 88, and the substrate. These circuits
should be checked in the order in which they
are mentioned. Sec paragraph M, page 3-12,
steps 1-10.



8.

9.

10.

1.

2.

If the shutter functions, but the motor does
not run, it is known that solenoid no. 1 pulled
in and the pin on the plunger physically actuat-
ed S4; but if 84 or its connecting circuits failed
power could not reach the motor, The S4 cir-
cuits should be checked for continuity, If S4
is functioning properly, check the motor con-
trol circuit (MCC) and/or the motor and the
interconnections. See paragraph N, 6 thru 9,
pages 3-14 and 3-15.

If the shutter blades close and the motor runs
but the shutter blades fail t¢ open and close
(make an exposure), it means that either S3
failed to initiate the mirror-bounce delay cir-
cuits, or the delay circuits are malfunctioning.
The switch (53) and its interconnections must

3

be checked and tests performed on the substrate,

Refer to paragraph S, page 3-19.

If the shutter opens and closes properly but the
motor continues to run during the exposure se-
quence, switch S5 and its associated circuitry
should be investigated. Refer to paragraph S.

Switch 82 (in the flash socket) cannot be check-
ed by visual inspection, If there is evidence that
a flash problem exists, the malfunction can be

localized by the comprehensive tester. See para- ‘

graph F, page 3-9,

The foregoing checks can be made very rapidly

13.

14,

“and, if properly analyzed, the use of the test set

can be limited to only the suspect areas.

Perform an exit pupil check (Figure 3-10) by
pointing the camera lens at a light source and,
holding the viewfinder eye lens approximately
18 inches from the eye, observe the position of
the rectangular or round (later models) stigmatic
pupil opening.

As a final check before proceeding with the
Comprehensive Tester analysis, perform the
Entrance Pupil check in the following manner:

. Insert the Entrance Pupil gauge, Special Tool'

# 11808, in the shutter lens bezel.

. Hold the camera at arms length pointed at a

light source.

. Observe the position of the rectangular stig-

matic pupil {or the circular wafer lens, if the
camera is so equipped). Refer to Figure 3-4
for the correct position of the pupil opening.
The opening should fall within the parallel lines
in the center of the gauge. This is the ideal.
Acceptable, however, is finding the pupil locat-
ed anywhere within the outer parallel lines. If
this does not occur, the pupil is to be adjusted
to pass this test as follows:

. Remove leather from the mirror cover.

A

ACCEPTABLE

OUT OF TOLERANCE

30032-3-4

'FIGURE 3-4 ENTRANCE PUPIL CHECK



2. Loosen the two erecting link screws and the
adjacent mirror cover to boot retainer screw
(Figure 4-17). )

3. Slide the foot of the erecting link in either
direction while observing the entrance pupil
through the gauge.

4. When the entrance pupil is centered, hold
the link steady and tighten the three screws.

5. Recheck as before after the screws are set,

C. DESCRIPTION OF OTHER TESTS

The following paragraphs describe specific tests

to be performed on the $X-70 camera to tdentify
and correct faulty operation, It will seldom be
necessary to perform all of these tests; only those
related to a particular malfunction. In some cases,
the customer’s complaint will be sufficiently speci-
fic to indicate the need for a particular test. In
other cases, the preliminary inspection will pro-
vide useful information. In all cases, the fault-
analysis charts present the logical sequence of
checks and remedial procedures. The paragraph
headings in this section of the manual are directly
related to specific blocks on the charts. When a
test is called for, locate the proper instructions

by reference to the Table of Contents, Section 111,
and perform the tests accordingly. If repairs and/
or replacements are indicated, the procedures are
described in Section IV,

To expedite the repair procedure, it is essential
that the malfunction be isolated to either the

camera back or the shutter as early as possible in
the troubleshooting procedure. The sequence of
the following paragraphs have been arranged to
achieve this objective, The sequence should not
be considered inflexible, however. If preliminary
inspection and/or customer-furnished information
leads to a specific area of malfunction, that area

could be investigated first,

D. COLLIMATION

When performing several of the Comprehensive
Tester checks, a requirement of the test is that
the camera lens be correctly collimated. For this
reason and because the lens can be checked sim-
ply and rapidly, the collimation checks should be
performed first.

Although the SX-70 camera can be focused to
produce sharp. pictures from infinity to 10.4
inches, it is not equipped with distance calibra-
tion markings. Adjustment is accomplished by
changing the gear mesh between the focus wheel
and the lens barrel to produce a sharp image on
the Fresnel Screen.

1, Use the 8X-70 Collimator. (Tool No. 321564)
(Figure 3-5). This instrument incorporates a
rear-illuminated focusing target so that no ad-
ditional equipment is needed. Turn on the
collimator light source.

2. Open the camera front cover and slide the camera
onto the horn of the collimator. Make sure that
the camera is all the way on the horn so that the
camera is captured by the spring latches.

30032-3-b

FIGURE 3-5 COLLIMATOR



3. Swing the collimator lens to its vertical position.

4. Look into the camera viewfinder, turn the focus
wheel counter-clockwise until the image appears
sharp. Look at the collimator center target, top
groups of lines and note the number .63, This
‘number and the lines should have maximum
clarity as the focusing wheel reaches infinity,

5. If the wheel stops BEFORE this point, remove
the camera from the test stand, remove camera
front door (Section IV - A). Loosen the
adjusting screw at the bottom of the shutter
housing so that the idler gear no longer
engages the focus wheel and lens barrel.
Return the camera to the collimator and
adjust the infinity focus manually by rotating
the lens barrel.

6. Remove the camera and tighten the adjusting
screw,

7. Return the camera to the collimator and verify
the infinity setting,
8. Swing the collimator lens to its'horizontal
~ position. This is for 10.4 inch distance.

9. Focus the lens for sharpest definition.

10. There is no separate close-focus adjustment on
the camera. If the focus wheel has reached its
stop before maximum resolution is achieved,
return to the infinity check. If there is any
tolerance at that setting, readjust the infinity
setting as close as possible to the focus-wheel
stopping point and recheck the close focus.

If it is still impossible to obtain a sharp image,
the lens is defective and must be replaced.

- 11. The foregoing tests assume that when the
' camera is operated, the viewing mirror (Fresnel
carrier) reaches the correct attitude during the
exposure cycle. If the lens has been correctly
collimated, the only check possible of actual
picture definition is to expose a film.

E. VIEWFINDER QUALITY CHECK

“Viewfinder quality” means general optical
quality and alignment, and from the user’s view-
point is the clarity and general appearance of the
viewed image. (Viewing system — Figure 3-6.)

VIEWING

FRESNEL E 2
TAIfE!%% MIRROR \ TAKING o
AN _MIRROR
|- v il
. = [y
_V‘ TR IR T 2 X AR I O L R z R R A

30032-3-6

FIGURE 36 VIEWING SYSTEM
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When a camera has poor viewfinder quality, it is
difficult to obtain a sharp image; certain parts of
the field always seem out of focus, the image

lacks crispness, having a blurry or hazy appearance

usually in the vertical direction. Since accurate

FLASH exposures are dependent upon accurate
focusing, a poor viewfinder will make the taking
of well exposed flash pictures more difficult.

Procedure:

1. Make sure all viewfinder system optics are
clean. Use lens tissue,

2. Place camera on collimator fixture-camera and

collimator set at infinity.

3. View the illuminated dots along the top of the

collimator target (Figure 3-7). Scanyour head
left, right, up and down. This is referred to as
“scanning the exit pupil”. You will see streaks
. stretch upward from the dots, these V’s or
‘rabbit ears’ change length and direction as the
eye is moved. Normally they lengthen as the
eye is moved to the extreme portions of the
exit pupil, ie., before part of the field is cut
off. (Sources at left (streaks) are longer when

the eye moves to the left, etc.) (see Figure 3-7).

4. With the eye centered, the ‘rabbit ears’ should
be minimized. Now change the adjustment of
the concave mirror either by altering the screw

setting or pressing down on the viewfinder cap,

(the latter, of course, permits adjustment in
one direction only). As the adjustments are
made, pay particular attention to the top rows
of lights. If the top of the mirror is too far
backwards (towards you), the lights appear to
be vertical lines; with little or no ‘rabbit ears’,

If it is too far forward, the length of the ‘rabbit

cars’ increases (Figure 3-8), While looking for
these effects, it is important that you allow

‘rabbit ears’ (see Figure 3'7)'7,_‘__ i

your eye to roam over the aperture (exit pupil),
It is usually sufficient to pay attention to the
lights along the top portion of the field alone.
(These lights change the fastest with the mirror
motion because the top portion of the mirror
is furthest from its pivot point). Adjust the
mirror to the least amount of spread or blur.
This occurs where there is a small amount of

. If you are unable to find a mirror pdsition with

a minimum blur, open the shade blades and dis-
place the curved mirror sidewise, There is ex-
cess slop on some cameras that result in a de-
centering of the curved mirror. This is visible
by noticing the length of the ‘rabbit ears’, on
either end of the top row. Non-symmetry of
the ‘ears’ indicates non-symmetry of the mirror,

Adjustment can be made to compensate for

this error (see Figure 3-9) by means of a
special shim, Use either a red or blue colored
shim ~ differing thicknesses. Slip the shim
over the right hand pivot of the concave mirror
housing and press it down as far as it will go
(Figure 3-9). Recheck viewfinder quality,

If the spot pattern improves to acceptable
standards with the shim installed, then you
have solved the problem. If the problem is
caused by front and back play of the concave
mirror at the pivot points, a new spring (the
positioning spring) is to be installed to over-
come this difficulty, See Figure 3-9 for the
shape of the spring and the relative orientation
where installed.

With the viewfinder cap and the shade blades
removed, position the concave mirror and let
it lie folded. Place the two half arrow tips of
the spring facing the mirror housing with the

_

>
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30032-3-7

FIGURE 3-7 COLLIMATOR TARGET
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CONCAVE MIRROR POSITIONS

TOO FAR FORWARD MIRROR CORRECT TOO FAR BACKWARD
P S— el

[ | (= = ]

TOO FARLEFT MIRROR ON CENTER TOO FAR RIGHT

30032-3-8

FIGURE 3-8 MIRROR POSITIONS

round curl of the spring facing up, slide the
tips under the pivot points of the concave
mirror until round curls of the spring touch
the mirror housing. Reassemble shade blades,

etc. SHIM

6. If, after all of the above adjustments are
attempted without obtaining satisiactory re-
sults, then the problem is due to the misloca-
tion or misalignment of the stigmatic pupil or
eyelens. I'cllow these steps:

a. Examine the exi! pupil by holding the camera /
at arm’s length. The pupil shoud be rectangu-
. . ; POSITIONING
lar with sharp ciean cdges or circular, Any SPRING
obstruction is due to the misalipnment of 30032-3-9
the stigmatic pupil with the opening in the FIGURE 3-9 ORIENTATION OF SHIM AND

boot. POSITION SPRING
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An extra opening (crescent or “cat’s eyes”) as
viewed by tilting the camera upward and look-
ing above the aperture also indicates misalign-
ment of the pupil with the boot as shown in
Figure 3-10.

b. Rotate the camera at arm’s length so the pupil
gets higher and then lower, See Figure 3-11.

. _The pupil should disappear in the eyelens at _

approximately equal distances from the top
and bottom of the eyelens frame as shown
below. If it doesn’t, examine the stigmatic
pupil to insure that it is properly attached to
the short cover and is not loose.

. In the event that you are working on a later
model camera equipped with a wafer lens (Fig-
ure 2-4) instead of a stigmatic pupil, the exit
and entrance pupil checks are also different.

ROUGH OR
OBSTRUCTED
EDGE

GOOD CLEAN EDGES

CRESCENT CATS EYES

MISALIGNMENT OF EXIT
PUPIL WITH BOOT OPENING

30032-3-10

‘FIGURE 3-10 EXIT PUPIL CHECK

!

NOTICE DISTANCE TO THE BOTTOM
OF EYELENS FRAME (D) FROM WHERE
PUPIL DISAPPEARS WHILE TIPPING
CAMERA DOWN,

-]

THE DISTANCE (E} WHILE
TIPPING CAMERA UP SHOULD
EQUAL (D).

30032-3-11

FIGURE 3-11 CHECKING DISAPPEARANCE OF EXIT PUPIL
3-8



d. Check for entrance pupil by holding the cam-
era with the lens facing you. Look for a round
image formed in the lens. The top edge of the
circle image shouid be approximately ,040 in-
ches below the horizontal centerline of the lens
or use entrance pupil gauge as described in para-
graph B-14. If not, adjust the erecting link as

~previously described. Recheck, and, if correct,
i proceed with the check,

At a distance of 3% feet, view a target with fine
lines (newsprint). Frame the image and focus as
sharp as possible.

Slightly depress the viewfinder cap and note if
the image becomes sharper. If so, adjust the
setscrew inside the viewfinder cap, Turn the
screw clockwise and recheck, See Figure 3-12.

If the image becomes worse or distorts, turn
the adjusting screw counterclockwise and re-
peat step 3 until optimum resolution of the
image is observed. '

SETSCREW

30032-3-12

FIGURE 3-12 VIEWFINDER SET SCREW
ADHISTMENT

- e. Identifying distorted concave mirrors.

1. Follow steps outlined in Manual in Section I11,
paragraph E, Viewfinder Quality Check,

2. Additional checks can be made by focusing on
a vertical line target, such as a door frame, etc.
Scan the camera horizontally, If good, the
mirror vertical line will vary from slightly bent

3-9

to the outside of the image, through straight to
slightly bent, (in the opposite direction) to the
outside of the other edge of the image (Figure

3-12A). '

3. If the mirror is distorted, the vertical lines
change more graphically as the image is scanned
and one or several reversals of direction of bend-
ing may occur (Figure 3-12B).

4. Atelephone directory target at a distance of 2
feet may be used to check distortion. The white
pages have high contrast. fine detail and uniform
printing,

3. The frame around the viewfinder may appear non-
symmetrical about the vertical axis. A normal
mirror will appear to be symmetrical about the
axis (Figure 3-120),

.m0
Suinnn

FIGURE 3-12A,B,C IDENTIFYING
DISTORTED MIRRORS




F. THE COMPREHENSIVE TESTER

The Comprehensive Tester (Figure 3-13) consists
of three interrelated units; the Light Box, the
Electronic Module and the power supply. The
light box encloses the adiustable lamp and the

necessary filters to provide a calibrated source of

ilumination for the shutter speed and opening
tests. The front panel of the light box includes

the hom for mounting the camera, the light-level

selector, the flash simulator module, the focus

and flash tests should be equal within a reading
of 0.2 at any setting of the trim wheel, This
same effect is shown for the Follow Focus' test
below,

2. The FLASH SYNC meter readings and the

—

- wheel actuator, and the exposure button actuator, °

Two panel mounted meters indicate the camera
supply voltage and the current’ being drawn dur-
ing the tests. The electronit module contains the
necessary power supplies and the electronic cir-

cuitry needed to provide the readouts required to.

perform the tests, The readouts are displayed on
five panel-mounted meters: exposure, aperture,
battery drain, flash sync., and flash time out.

The Comprehensive Tester provides checks on all
of the dynamic operating functions of the cam-
era so that fault analysis can be limited to a spe-
cific function. The test set will not, however,
identify a specific component or assembly as the

FLASH TIME OUT meter readings are indica-
tive of shutter blade operation during flash
mode tests, The EXPOSURE meter readings
and APERTURE meter readings are indicative
of blade speeds during ambient mode tests,
The EXPOSURE readings and APERTURE
readings are inversely related. The tester does
not provide SPECIFIC blade speed data pres-
ently, but knowledge of the test procedures
provides a guideline for troubleshooting blade
speed problems, '

. During a flash mode test, if switch S2 on the

flash simulator assembly is opened (AMBIENT)
the camera should cycle through a 20 second
(maximum) exposure, as shown on meter.

. During flash mode tests, the backlash in the

follow-focus mechanism can be checked in the
following way: take a series of 3 aperture read-
ings at 8 feet. The first will be taken by rotat-.

ing the focus wheel to infinity, back to 8 feet
and then take a reading; the second will be by
rotating the focus wheel to 10.4 inches, then
back to & feet and take a reading; the third will
be taking a final reading of 8 feet without turn-
ing the focus wheel. Consult the specification
sheet; if the readings observed are within the
current valid requirements, they are acceptable,

5. Setting the light level at 800 provides enough
illumination of the camera interior through
the viewing system. The extent of light on the
Fresnel sereen can be observed, and traces of
dirt, blemishes, scratches, etc., can be evaluated.

source of malfunction. This Section of the
Manual contains the procedures required to locate
a faulty component based upon the test readouts.
For more detailed information and calibration
instrugtions, see the special Comprehensive Tester
Instruction Manual.

G. PRELIMINARY INFORMATION CONCERN-
ING THE TESTER. :

1. When a sequence of tests is performed, the
- .EXPOSURE meter readings for both ambient

—— . AL . .

- POWER SUPPLY

30032-3-13

FIGURE 3-13 COMPREHENSIVE TEST__Ef\’_
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H. INITIAL CHECKS TO BE PERFORMED

The following initial checks can be performed
before mounting the camera on the horn and
prior to making other special tests.

1. Remove the front cover from the camera.

2. Set the L/D control to the mid-range position
using the trim reset cam and focus the camera
- at infinity,

3. Push the S§7 switch actuator clamp special tool
#11716 in on the right side of the camera until

the S7 contacts are closed. Then release the 87

switch closer, so that it is clamped in place and
is holding the 87 contacts closed.

1.  AMBIENT MODE EXPOSURE TEST

I. Check to make sure the S2 switch is in the
OPEN position. Set voltage to 5.8 volts.

2. Set the light level selector to the desired 100
light level.

3. Slide the camera over the horn on the tester.
The camera should go through the dark siide
(58) cycle. If not, remove the camera from
the horn, determine the cause of failure, and
correct the dark slide operation. If the camera
cycles correctly, push the simulator flash plug

~ all the way down into the flash socket.

4. Check the current meter on the lower left-hand

~ corner of the light box. This meter should
indicate zero amperes after the dark siide is
ejected. If the meter indicates that the
camera is drawing current, remove the camera
from the horn, isolate the cause of the current
being drawn, and make the necessary adjust-
ments or icpairs. If the meter reads zero, the
tests that follow may be performed.

3. Depress the exposure button and hold depress-
ed while observing the exposure meter. (When
the exposure button is reledsed, the meters will
automaticaily reset.)

6. The camera should perform a compiete expos-
ure cycle. Observe the reading on the EXPOS-
URE meter and compare with current
specifications. Record the reading.

7. Observe the BATTERY DRAIN meter. The
reading should he according to current specifi-
cations, This test applies only to the first ex-
posure of a series,

8. Release the exposure button actuator. All of
‘the meters will reset automatically.

9. Repeat steps = through 8 twice for a total of
three times. The cxposure readings obtained
must be within current specifications.

10,

I

12.

Move the light level selector to 6.25. Repeat
steps 5 through 8. The test set readings should
agree with current specifications.

Move the light level selector to 800. Repeat
steps 5 through 8. All readings must agree with
current specifications.

Repeat paragraphs 10 and 11 twice. The test

~ readings obtained must be within current

13.

specifications. 5 _
The camera must be recycled to perform the

next series of tests. Raise the flash simulator
plug clear of the camera flash socket. Slide the

.camera off.

_FLASH MODE EXPOSURE TEST

. Slide the camera onto the hom and lock with

the flash simulator plug, Set 5.0 volts on the
tester voltmeter. Set light level at 6.25 and
close S2.

. Depress the exposure button. If the camera

circuits are functioning properly, the camera
should cycle, the number one READY lamp
should go off and the number one FLASH in-
dicator lamp should light.

. Depress and release the exposure button four

more times. The READY lamps should go off
and the FLASH indicator lamps should light in
numerical sequence each time the exposure
button is depressed.

. Press and release the RESET bution on the

flash simulator assembly.

. Depress and release the exposure button five

more times, The READY and FLASH indica-
tor lamps should sequence as in step 3, if the

* camera circuits are functioning properly.

. On the flash simulator assembly, depress and

release the RESET button.

. Depress the exposure button actuator, The

number one READY indicator lamp should
remain lighted and the number one FLASH in-
dicator lamp should not light. (Checks $9.)

NOTE: The roggle switches on the flash simu-
lator assembly can be used to simulate normal
or used flash lamps. Be setting the individual
switches, partially exhausted or defective flash
bars can be simulated,

. Trim wheet effects shouid be tested per the

follow-focus test instructions.

K. TRIM-WHEEL CHECK (AMBIENT)
Perform initial checks.



T R N

8.

9.
10.

L.

. Set the light-level selector at. 100.

. Depress and hold the exposure button actuator.
- Record the EXPOSURE meter reading.

. Remove the camera from the test set and set

the trim wheel to the maximum darken posi-
tion (fully counterclockwise),

. Reinstall the camera on the tester and engage

the flash simulator plug.

. Depress and hold the exposure button actuator,

The EXPOSURE meter must indicate no greater’
difference than current specifications relative to
the step 3 reading,

. Raise the flash simulator plug, remove the cam-

era from the tester, and set the trim wheel to
its maximum LIGHTEN position (fully clock-
wise)..

Reinstall the camera and engage the flash simu-
lator plug. '

Depress and hold the exposure button actuator,
The EXPOSURE meter must indicator no great-
er difference than current specifications relative
to the step 3 reading, 1

Raise the flash simulator plug, remove the cam-
¢ra from the tester and reset the trim wheel to
NORMAL,

rULlLOW-FOCUS TEST

The follow-focus test is used to determine how
well the shutter blade opening follows the focus-
ing of the lens in the flash mode of operation,

The APERTURE meter is used in this test. It is
calibrated in stops and when the test is performed,
it will indicate stops deviation from the design
aperture. To perform the follow-focus test, pro-
ceed as follows:

1.

3

4.

6.

Set the camera focus to infinity, (The lens is
turned all the way in when set at infinity.) Set
the L/D control at its mid-range position,

. Remove the front cover'from the camera and

install the 87 switch closure as described under
“Initial Checks to be Performed”.

. Install tlit;;;mera on the“h.cr);n' of the tester. The

camera should go through its dark-slide cycle.

Install the flash simulator plug into the sockef
on the camera and close the 82 CLOSE-OPEN
switch.

. Set the focus wheel actuator to infinity. (Match

camera focus setting,)

Set the camera supply ééltag'e to 5.8 volts, using
the tester VOLTAGE ADJUST control, if

. _required,
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>‘7.

10,

12,

13,

14.

15,

Engage the focus wheel actuator with the focus
wheel on the camera and rotate the focus wheel
to 10.4 inches or the 8 foot position.

. Set the light level selector to 800 cdls/ft2.
. Set the flash mode aperture switch to 8 ft. or

10.4 inches as selected in step 7. Perform the
test at both 10.4 inches and 8 foot settings.

Block any light from the photocell on the
camera using a square of cardboard or other
material. '

. Depress the exposure button and observe the

APERTURE meter.

Readings must conform with current
specifications.

If the reading is high at the 8-foot setting, and
the needle goes off scale at the 10.4 inch set-
ting, the interceptor mechanism is defective.
Repair as described in Section IV,
If on-scale readings are obtained but the 10.4-
inch reading is either high or low, the intercep-
tor can be adjusted (Section IV). The problem
can be either the interceptor link or the inter-
ceptor cam.

When adjustments/repairs are complete, recheck
the follow-focus function.

M. DARK-SLIDE FUNCTION

When a film pack is inserted into the camera and
the front cover or S7 is closed, the blades should
close and stay closed through the dark slide (or a
film from a partially exhausted pack) gject. The
motor should run and the Fresnel carrier should
raise. Fault Analysis Chart No. 1 presents a logi-
cal series of tests based upon the dark-slide-eject
performance. Referring to Chart No. 1, proceed
as follows: '

1. Open the film compartment and insert a film
pack which contains a good battery, The cam-
era will either complete a cycle as just describ-
ed or will malfunction in one of three ways:

. No action will occur when the pack is inserted.

. The camera will start the cycle but the motor
will stop before the cycle is complete.

¢. The camera will run continuously and keep re-
peating the eject cycle.

. If the camera performs the eject cycle correct-
ly, skip the following checks and proceed
directly to paragraph Q and Fault Analysis,

_Chart No. 2,



If Malfunction

If, upon insertion.of a film pack, no action of any
kind occurs, it is first necessary to determine if
the camera is drawing current. The SX-70 power
supply simulator (Figure 3-3) is equipped with a
voltmeter and an ammeter. It includes the adapt-
er which is substituted for a film pack to provide
power to the camera for making tests. Check the
current in the following manner:

NOTE: During the following tests, polarity indi-
“cations refer to the TEST METER leads, not for
the test points used.

1. Adjust the power supply to 5.8 volts.

2. Insert the adapter into the film compartment
of the camera. Assuming no dark-slide-ejection
function, there can be a zero current indication
or a high-current (in excess of 1.00 amperes)
indication. The no-current condition is desctib-
ed first in the following paragraphs.

3. Following the procedures in Section IV, para-
graph AA, remove the camera bottom cover B
to gain access to the flex circuit.

NOTE: For location of the following test
points, see Figure 3-26, page 3-28.

4. With the adapter in the camera and the power
supply turned on, check for 5.8 dc volts at TP-
1 battery (—) and TP-2 battery (+) using the
Triplett Model 801 VOM. If 5.8 volts is
present at these two points, check at TP-3
(8 — 10 pad) (—) and TP-4 (8 — 10 pad)

(+). If the correct voltage is present at 1 and

2 and not at 3 and 4, the fault lies in the solder-

ed connections, the battery contacts, or the
_flex circuit itscif. If the correct voltage is pres-

ent at 3 and 4, proceed to step 5.

5. Check for 5.6 volts at TP-5 (—) and TP-6 +
on the shutter substrate. To gain access to
these two peints, temove the shutter housing.
See Section IV, If the correct voltage is pres-
ent at these two points, the fault lies within
the substrate circuits. Replace the substrate
as described in Section IV. If the voltage is
not present at 5 and 6, check and repair the
solder connections or the multiwire cable.

6. If in step 2 the camera current was greater than
1.00.amperes, proceed as follows:
7. With the VOM, check for 5.6 volts between
TP-5 (=) and TP-7 (+) (Sol 1). If the voltage
appears at TP-7, move the positive test lead to
TP-8 (Sol 1+; S4C). The voltage at TP-8 will
be something less than 5.6 (due to the solenoid
coil resistance) but if voltage is present at both

solenoid terminals and the solenoid does not
pull in, a mechanical bind is indicated and the
solenoid must be removed and repaired or re-
placed, If the voltage is present at TP-7 but
absent at TP-8, the solenoid coil is open and
the solenoid must be replaced.

8. If there is no fault in the solenoid, check the
motor. Two conditions could cause the motor
to draw excessive current; a mechanical over-
load, or an clectrical short circuit, Remove
the power-supply simulator and remove the
camera bottom cover (Section IV). Lift the
flex circuit, Section IV, paragraph V, to expose
the motor connections (Figure 3-14) TP-9
motor (—) and TP-10 motor (+). Use the Trip-
let Model 801 VOM and check the resistance
across the two test points (motor contacts), It
should be approximately 2 ohms. If the motor
resistance is low, replace the motor and retest.
If the resistance reading is correct, check the
gear train,

TP-9 N
(COMMON)
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FIGURE 3-14 MOTOR CONNECTIONS

9. On the gear train rotate the second gear from
the drive pinion in the counterclockwise direc-



tion (Figure 3-15), The gear train should func-
tion with no evidence of binding while driving
the camera through a complete dark-slide-eject:
sequence. If considerable force is Tequired to
operate the gear train, remove and repair/re-
place the gear train. See Section IV, paragraph

AA.

 NOTE: Do not rotate the second gear in the

clockwise direction or damage to the gears will
result,

2ND
REDUCTION ¢ COUNTERCLOCKWISE

. 30032-3-15
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FIGURE3-15 ROTATING 2ND REDUGTION GEAR

0. If all of the foregoing tests give no evidence of
malfunction, the faulty component could be
the motor capacitor (across the motor termin-
als). Replace the capacitor with one of known
quality and repeat the test,

N. CAMERA RUNS CONTINUOUSLY

When a film pack is inserted, if the camera runs
continuously, first investigate possible faults in
the camera back,

. 1. Remove the camera bottom cover (Section IV),

Connect the VOM at TP-11 (S8) (+) and TP-1
battery {--). While observing the meter, insert
the power-supply adapter into the camera film
compartment. The meter should indicate 5.8
volts during the first cycle but should drop to
zero when the dark slide is sfected indicating
that switch 88 has opened. If the switch fails
to open, replace the counter assembly. See
Section IV, If the switch functions as it should,
proceed to check S5,

2. Switch 85 is mounted on the gear-train assem-

bly and its contacts are accessible when the
camera bottom cover is removed. S5 is the
v L HUYEL IS removed, sy 18 3.14

switch nearest the drive-pinion end of the gear
train, Remove the power-supply simulator and
remove the camera bottom cover. Check the
resistance across the S5 connectors. The resis-
tance should be zero (closed switch), While
watching the recock ram, rotate the gear train
by hand until the ram moves away from S5.
The switch should open as indicated by an in-
finity reading on the VOM, If S5 does not per-
form in this manner, adjust or replace 85 as

described in Paragraph I11-S. If 85 is functioning

correctly, check the flex circuit.

. Connect the VOM across TP-3 (flex ground)

(—) and TP-12 (flex-pad) (S5) and repeat the
procedure described in step 2. If the correct
readings (zero and infinity) are not obtained,
resolder the flex circuit connections and re-
check. If the correct readings are obtained,
move the test leads to TP-5 (—) and TP-13
(85) on the substrate. (See Section IV for in-
structions for gaining access to the substrate.)
Repeat the step 2 test, If the readings (zero
and infinity are not obtained, resolder the
cable connections at the substrate or replace
the cable if necessary, If the correct readings
are obtained, check the motor control signals
(drive signal and brake signal).

. Check for a motor drive signal at the flex cir-

cuit. Set the VOM on the 1.5 VDC scale.,
Connect the meter to TP-3 (=) and TP-21 (+).
Read the meter while the motor is running. -
The meter should read 0.6 volts. When the re-
cock ram releases S5, the meter reading should
drop to zero. Ifit does not, connect the meter
to TP-5 (shutter pad) (—) and TP-30 (shutter
NPN (+). If the meter readings are correct at
these test points, the ribbon cable is defective,
Repair/replace the cable and retest. If the cor-
rect readings are still not obtained, perform a
check of the shutter,

. Check for a br;];e éiénal {not used in Fairchild)

at the fiex circuit, Set the VOM at the 0.5
VDC scale. Connect the meter at TP-4 (+) and
TP-22 (~). Read the meter while the motor is
running. The meter needle will fluctuate slight-
ly while the motor is running. When the recock
ram releases S5, the meter should give a distinct
upward deflection (the exact value is unimpor-
tant). This indicates that the brake signal is .
present, If it is not, perform the same check

at TP-6 [shutter (+)] and TP-29 [shutter (--)].
If the meter performs correctly at these test
points, the ribbon cable is defective, Repair/
replace the cable and retest. If the correct
readings are still not obtained, perform a check
of the shutter. -



6. Check for a drive signal at the MCC, Set the
VOM on the 1.5 VDC scale. Connect the
meter to TP-25 (MCC) (-) and TP-26.(MCC
NPN) (+) (Figure 3-16). Read the meter while
the motor is running. The meter should read
0.6 volts. When the recock ram releases 85,
the meter reading should drop to zero. If it
does not, replace the MCC.

7. Check for a brake signal at the MCC. Set the
VOM on the 0.5 VDC scale. Connect the meter
to TP-23 PNP (—) and TP-24 (+). Read the
meter while the motor is running, The meter
needle should fluctuate slightly, When the re-
cock ram refeases S5, the meter should give a
distinct upward deflection (the exact value is
unimportant). This indicates that the brake
signal is present,

TP-25
NEGATIVE

TP-27
{COMMON)
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FIGURE 3-16 MCC CONNECTIONS

8. If the preceding checks have not indicated a
fault, make the f~llowing discrete checks of
the MCC.

9. Check for an M{C drive signal. Set the VOM
on the 15 V(" scale. Connect the meter to
TP-25 (=) and 'TP-27 (+). Read the meter
while the metor is running. The reading should
be approximately 0.2 VDC. When the recock
ram releases S5, the meter reading should in-
crease to approximately 5.8 volts,

Check for an MCC braking signal. Set the VOM
on the 15 VDC scale, Connect the meter to TP-
24 (+) and TP-27 (—). Read the meter while
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the motor is running. The meter should indi-
cate approximately 5.6 VDC. When the recock
ram releases S5, the meter needle should drop
to zero. If the preceding readings are not ob-
tained, replace the MCC.

0. CAMERA RUNS THROUGH PARTIAL
SEQUENCE '

If, when a film pack is inserted, the camera starts
to run and then stops before completing the dark-
slide-eject sequence, first identify one of two con-
ditions. The shutter blades close and the camera
stops, or the blades close and the Fresnel carrier
lifts and the sequence stops. The checkout pro-
cedures are described in that order.

1. If the sequence stops as soon as the blades close,
check the drive train. Remove the gear train
cover to provide access to the gear train. Iden-
tify the second gear from the drive-pinion end
of the gear train and attempt to rotate the gear
in the counterclockwise direction (Do not use
force). If the gear does not rotate freely, mech-
anical binding is evidenced. Remove, adjust, or
replace the gear train as necessary. See Section
IV, AA. If there is no evidence of binding, :
check switch 83 as follows:

2. With the VOM set for low-ohm’s scale, connect
the meter across switch S3 (mounted on the
gear-train outer plate) TP-14 (—) and TP-15 (+).
Observe the meter while manually running the
camera by means of the second gear in the gear
train. At the start of the sequence, the switch
should be closed (zero ohms), When the switch
is contacted by the recock ram, the switch
should open (infinity on the ohmmeter). If
switch 83 fails to produce these indications,
adjust and/or replace the switch (Paragraph I1I-S)
24, 1f switch S3 is functioning cor-
rectly, check 84.

3. Switch 84 can only be checked by the adjust-
check-readjust-recheck method. Remove the
focus wheel (Section IV) AE, to gain access to
the solenoid plunger.

4. Connect the VOM (in the low-ohms range)
TP-16 (S4B) and TP-18 (84C). Using a small
jeweler’s screwdriver, manually seat the sole-
noid plunger (Figure 3-17). The meter should
indicate zero (continuity). Repeat the check
at TP-8 Sol 1 S4C and TP-31 (S4B).

5. If the switch does not produce the foregoing
results, use needle-nose pliers and tilt the pin
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FIGURE 3-17 MANUALLY SEATING SOLENOID
, 1PLUNGER

very slightly in the direction of the lens (Fig-
ure 3-18). Repeat step 4 and step 5 as neces-
saty to correct the 84 malfunction. If the
switch cannot he made to perform correctly,
replace the 84 switch and/or blade drive as-
semblv. If the switch performs correctly, pro-
ceed to check the motor control circuits (MCC).

- Use the Triplett Model 801 VOM. Set the
meter on the Inw-ohms scale. Check the re-
istance between TP-5 and TP-21 (NPN), The
meter should indicate 50 ohms and the motor
should run if the film pack is inserted, In this
test, the VOM supplies the motor run signal
and measures the resistance,

7. If the mntor runs nnder these conditions, check
for a run signal. Sot the VOM on the 15 VDO
scale. Connect the meter to TP-25 (=) and
TP-27 {(+). Read the mcter while the motor is
running, The reading should be approximate-
ly 0.2 VDC. When the recock ram releases 55,
the meter reading should increase to approxi-
mately 5.8 voits. If this run signal is present,
the camera should tun | If there is no run
signal, the only remedy is to replace the
substrate.

FIGU RE 3-18 'ADJUSTING SOLENOID 1 PIN

8.

11,

If the MCC check (step 6) produced no results,
check the motor individually. Connect a jump-
er wire between TP-25 and TP-27. This should
cause the motor to run. If it does run, it indi-
cates that the fault is elsewhere. Examine the
flex circuit connections between the MCC and
the motor (Figure 3-19), Ifin doubt, resolder
the connections. If this does not solve the
problem, perform a discrete check of the MCC,

. Use the Triplett Model 801 VOM set at the

low-ohms scale, Check the resistance between
test point 25 and test point 27. The resistance
should be approximately fifty ohms. If the

- resistance is not correct, replace the MCC,

10.

The alternate possible malfunction results in
the following partial sequence. The shutter
blades close, the Fresnel carrier lifts, and the
sequence stops. When this occurs, first check
the performance of switch S3,

With the VOM set for low-ohms scale, connect
the meter across S3 (mounted on the gear-train
outer plate) TP-14 (83) and TP-15 (53). Ob-
serve the meter while manually running the
camera by means of the second gear in the



TP-23 PNP

TP-26 NPN
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gear train. At the start of the sequence, the
switch should he closed (zero ohms). When

the switch is contacted by the recock ram, the
switch should open (infinity on the ohmmeter),
If switch 83 fails to produce these indications

'FIGURE 3-19” MCC TO MOTOR CONNECTIONS

adjust and/or replace the switch (Paragraph I11-8).

- If correct readings are obtained, repeat the
checks at TP-3 (flex pad) and TP-32 (S3).

12, If the foregeing tests indicate no fault, care-
fully examine the flex circuit and connections
for possible short circuits. If none are found,

check for the $3 signal on the substrate, -

13. Connect the VOM (on the low-ohms scalé) at -
TP-5 and TP-28 (S3). Repeat step 5. If fault

still indicated, replace substrate.

P. SHUTTER BLADES CHATTER

If, when a film pack is inserted, the shutter blades
chatter, the component most suspect is sole-

noid no, 1. Becnuse it is actuated by solenoid no.
I, the S4 switch can also be at fault. The malfunc-
tion is the result of switch S4 changing the sole-
noid drive voltage to the power-down value be-
fore the solenoid plunger has travelled far enough
to function with the reduced voltage. Perform
the following checks:

1. Remove the shutter housing (See Section IV)
to gain access to the solenoid mechanism.,

2. Use a jeweler’s screwdriver and manually ac-
tuate the walkzing beam assembly (Figure 3-20)

TIP OF
SCREWDRIVER
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FIGURE 3-20 JEWELER'S SCREWDRIVER IN
WALKING BEAM

to determine that the assembly moves freely
through its complete travel (shutter blades
totally closed). If there is any indication of
binding, remove and repair/replace the assembly.

3. If the solenoid appears to be free of any mech-
anical problems, the malfunction is probably
caused by a faulty or misadjusted S4 switch.,
The switch itself cannot be adjusted without
performing a major shutter disassembly. The
desired results can be obtained by slightly
bending the pin in the solencid plunger, As-
suming the shutter-blade chatter is a result of
the 84 switch being actuated prematurely, pro-

© ceed as follows:

4. Remove the focus wheel to gain access to the
solenoid plunger.

5. Use needle-nose pliers and tilt the pin very
slightly in the direction of the lens. Recheck
the camera and repeat the adjustment as nec-
essary,

6. If the foregoing adjustments fail to correct the
malfunction, it will be necessary to replace the
blade drive assembly as described in Section
IV (paragraph AG. Install the replacement,
and recheck the camera.

Q. EXPOSURE CYCLE CHECK

When the camera correctly performs a complete
dark-slide-gject sequence, the exposure sequence



can be checked. Fault Analysis Chart No, 2 graph-

ically presents the checkout process. With a film
pack (or power-supply adapter instailed in the
film compartment, and the dark-slide-eject se-
quence completed) press the exposure button
(51). The motor should run, the shutter blades
should close, the Fresnel carrier should 1ift, the

. shutter biades should open and close, the Fresnel

cartier should drop, the film should gject and the
shutter blades should open. There are three pos-
sible variations of malfunction. The camera func-
tions as described, the camera does not operate,
or the camera starts to run but does not complete
the exposure cycle. If the camera functions cor-
rectly, proceed to the exposure test, Fault Analk
ysis Chart No. 3. TR o

1. If the camera fails to operate, first install a
remote shutter relzase (Figure 3-21) in the
remote connector. Operate the remote release.

- If this causes the camera to function correctly,
a faulty St switch is indicated,
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FIGURE 3-21 REMOTE SHUTTER RELEASE

2. Follow the procedures in Section IV, paragraph
AE, and remove the shutter from the shutter
mounting hinge brackei. With the VOM
st at the low-ohm« scale, connect the meter to

“TP-19 (+) and TP-20 (). The meter should in-
dicate infinity (open circuit). Press the eXpos-
ure button. The meter should indicate ZEro
{closed circuit). If it dees not, remove the
shutter housing ard perform the same test with
the ohmmeter connected to the two terminals
on the rear surface of the exposure button, If
the button is defertive, replace the shutter
housing as described in Section IV, If the but-
ton operates correctly, clean the two contact

points on the shutter. Spring the contacts for-
ward a small amount (Figure 3-22), reinstall
the housing and recheck.

30032-3-22

~ FIGURE 3-22 SPRINGING S1 CONTACTS

3. If the camera failed to function when the re-
mote release was operated, remove the shutter

. assembly from the hinge bracket and check the
solder connections at TP-19 and TP-20. Re-
solder if necessary.

4. If the camera runs through a partial exposure
cycle, first check for unwanted electrical inter-
ference (noise) from the motor.

5. If there is no evidence of motor noise, check
the gear train for binding, If there is evidence
of binding, remove and repair gear train, Sce
Section 1V, paragraph AA.

R.  PHOTOCELL FILTER AND SHUTTER
TRACKING TESTS

If the camera is overexposing, the fault may be
corrected by changing the photocell filter, cor-
recting the shutter tracking or both, It is first

~ necessary to identify the possible correction.,
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1. Remove the photocell bezel and filter, Sec
Section 1V, page 4-78, AF-17.

2, Install the camera on the Comprehensive Test
Set and perform the ambient mode exposure
test described in paragraph I.

3. If the reading obtained without the filter is
greater than specification, a filter change will
not correct the malfunction and the shutter
must be replaced,

4. If the exposure reading is between +0.2 and
~0.1, the camera will produce correct EXpos-
ures with no photocell filter but a filter must
always be in place since the photocell opening



must not be left unprotected. Install the lightest
{ filter T.L part no. 706294 or Fairchild 706894
| (least density)and retest the camera, If the ex-
i posure readings are still between +0.2 and 0. 1,

the overexposure problem has been resolved.

. If the exposure reading obtained in step 4 was
less than —0.1, remove the camera from the
tester and install a filter with a stop value most
nearly equal to the meter reading. Retest the
camera. An exposure meter reading of zero in-
dicates a perfect exposure, however, refer to -
page 3-44, specification table, for range.” B

. If the camera malfunction is underexposure,
all of the procedures in this section can be
applied to locate the fault.

. If the camera produces an extremely long ex-
posure and has passed initia! tests, visually ex-
amine the photocell optical path, If any ob-
struction is found, clean the optical path with
lens cleaner and retest,

. If the photocell optical path is clear and the
camera still produces an extremely long expos-
ure, the substrate is faulty. Replace the shutter.
See Section IV, page 4-15.

- S. SWITCHES 83 AND S5 CHECK AND ADJUST

Switches 83 and S5 are mounted on the outer
plate of the gear train assembly and are operated
by the recock ram. Cerrect adjustment of the

two switches is vital to proper sequencing of the
electrical commands to the substrate (the com-
puter circuits of the camera). The outer plate is
slotted to permit the switches to be moved as-
necessary. Correct positioning of the two switches
is accomplished by use of the 83/S5 adjusting fix-
ture, Special Tool #336073 (Figure 3-23).

I. Remove the front cover, the bottom cover, and

the gear-train cover.

. On the test set, swing out the handle of the
contact assembly,

. Make sure that both left and right handies are
retracted to their limits.

. Slide the camera onto the horn of the test jig
as far as it will go, Engage right and left side
fixture handles in the camera.

- Swing the indicator lamp assembly almost
into position.

" l\““
ot 055
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FIGURE 3-23 TEST FIXTURE (S3, S5 SWITCHES)
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6. Both indicator lamps should light just before
the pins contact the flex circuit pads, This in-
dicates that the power supply is on. If the
camera is in the rest position, the lamps will go
out when the pins make contact. Check S3/S5
contact operation — make and break should
turn lights off and on, L )

7. Because of the ratchet action, the hand crank
will only rotate in one direction. Rotate the
crank and drive the gear train through a com-
plete operating sequence so that the recock
ram makes positive contact with S5. If the S5
lamp is still on, loosen the locking screw and
slide S5 to its forward limit. If the lamp is
still on, replace S5 and recock.

8. If 83 lamp is on, cxamine the contacts of the
indicator lamp assembly to insure that they
make good connection with the switch contacts,
If the connections are satisfactory but the lamp
1s still on, replace switch S3, and recheck.

9. When both lamps are off, watch the recock ram
and rotate the hand crank. After a few turns
the recock ram shoutd move away from §3.
This will allow S5 to open and, as a result, turn
on the S5 lamp.

10, Continue rotating the hand crank until the Fres-
nel carrier snaps up to picture-taking position,
At that point in the sequence, the ram makes
contact with 83 and opens the switch. The §3
indicator lamp shouid go on,

'1. Reicase the camera erecting link, Slide the
right side knob inward so that the bottom edge
of the mirror cover rests on the mirror cover
stop on the end of the shaft,

[
[0

. While observing the 83 indicator lamp, move
the mirror cover from the stop to just before
the erecting link snaps in place. The lamp
should go on and off with each up and down
motion. This action swings the Fresnel _.
carrier through the angle at which switch
action must occur.

13, If the lamp remains off, adjust §3 by loosening
the locking screw and sliding the switch toward
the rear of the camera. Recheck and readjust
as necessary,

14, 1f the lamp remains on, adjust §3 toward the
front of the camera. Recheck and readjust as
necessary.,

NOTE: During the 83 adjustinents, the S5 in-
dicator lamp should remain off.

15, When 83 has been correctly adjusted, retract
the stop and lock the erecting link,

16. Rotate the crank, driving the gear train through
a complete cycle observing pick action, $5 make
(light off), and S5 break (light on). Return the
gear train to its starting position (recock ram
making positive contact with S5).

17. Start the operating sequence again by turning
the crank. When the S5 light goes off, stop
cranking. Set circular counter to zero.

18, While resuming the crank rotation slowly, note
the number on the counter from S5 light off
to S5 light on. The number shall be between
51 and 69. If the number is less than 5 1, move
the 55 switch towards the front. If it is more
than 69, move the S5 switch to the rear of the
camera, Adjust and recheck as necessary.

19. Return the camera to its starting sequence,
(Pick return,)

T. LIGHT-LEAK TESTS

Caution: When using the light-leak tester, always
hold the fixture so the camera is in the uppermost
position (Figure 3-24}). There is no latching device
on the fixture and the camera could slide off if
the fixture were pointed down.

The light-leak test consists of two checks: the
static test (with the camera in the mirror-down
or viewing position) and the dynamic test (with
the camera in the mirror-up or picture-taking
position). Both of these tests must be done in a
darkened area, Complete them in the following
manner,

1. Static Tests

a. Erect the camera and remove the front cover
assembly. Close 87,

b. Turn on the power supply and insert the light-
leak fixture into the camera film compartment.
The camera should run through the dark-slide-
egject cycle,

c. Darken room.
d. Press and hold the fixture trigger.

¢. Examine the camera from all angles, looking
for light-leaks. Note the location of any light-
leaks and continue below with the dynamic
test.
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2. Pynamic Tests

a. Cover the camera lens and trip the shutter.
With the lens covered, the mirror should stay
in the raised (picture-taking) position long
enough to perform the dynamic light-leak test,
approximatelv 20 seconds.

b. Press and hold the fixturs trigger,

c. Examine the camera for light-leaks. Gently
flex the boot while looking for leaks. Note
the location of any light-leaks, Allow camera
cycie completion, Remove fixture,

d. Turn off the power.

. Repair any light-leaks noted in the previous
testing, If lioht-leak repairs are made, retest
the camera.

3. Flash Firing Test

A quick and easy method of checking the flash
firing capability of the SX-70 camera is now avail-
able. The drawing shows the Flash Simulator
Board, containing 5 light emitting diodes (LED’s),
S resistors and S toggle switches (Special Tool
#11821), ' o

The mcothod of use is:

1. Insurc that all switches are in the position
shown - down.

y]

2. Insert a film pack or film pack simulator into
the camera,

3. Install the flash simulator board into the cam-
era flashbar socket in the same wav as a flash-
bar would be instailed,

4, Press the red ciposure button, 51,

3-21
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FIGURE 3-24A FLASH SIMULATOR BOARD

. Observe that LED #1 flashes.

. Throw switch S§-1 up.

. Press the red exposure button.
. Observe that LED #2 flashes,
. Throw switch S-2 up.

. In like manner, continue pressing the red ex-
posure button and throwing the correspond-
ing switches up until all 5 lights have flashed.

7Repeat steps 4 through 10. The iights should
flash 5 more times.

Press S-1,

Observe that no light flashes. This confirms
proper operation of §-9,

QN o =1 N h

1.

12.
13.
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- ' MOTOR SHOULD RUN, BIADES SHOULD
iNSERT FILMPACK MOVE, DARIC-SLIDE SHOULD EJECT,

CAMERA nNO
FUNCTIONS OR CYCLE
SEE CHART #2

¢ P e A 3

CONTINUIUS SHUTTER PARTIAL,
CYCLE CHATTERS SEQUENCE

CHECK CAMERA CURRENT CHECK 58 HECK BLADES CLOSE BLADES CLOSE
NG SOLENOID 91 SEQUENCE STOPS MIRROR LIFTS
N [ " SEQAUENCE STOPS
C ! oK _{ BAD o T Ban
CHECK VOLTAGE CHECK CHECK 5.5 CHECK 54 REPLACE CHECK DRIVE TRAIN CHECK §3
N FLEX CIRCUIT SOLENOID #1 BLADE DRIVE FOR BINDS
oK WO BAD ] OF Gk _[BAD OK [6AD ASSEMBLY oK BAn ] oK AD
VOLTAGE
$ . r
CHECK VOLTAGE CHECK 57 CHECK CHECK CHECK 53 AND CHECK FOR SHORTS]
AT SHUTTER MOTOR FLEX CHRCUIT CONNECTIONS FOR NS 3,55 AND THE
OPEN CIRCUITS FLEX CIRCUIT
OK T OK [ 84D BAD | OK oK ] BAD 3 S OK | BAD
VOLTAGE
1| mEPLACE CHECK CHECK MOTOR CHECK 54 RECHECK
| suBSTRATE CABLE CONTROL SIGNALS
CONNECTIONS 0K | N0 SIGNAL oK [ Bap
CONTINUOUS
SIGNAL
i r r r
i CHECK 5.6 CHECK CHECK MCC CHANGE
[y . SUBSTAATE
APACITO moToR | MOTOR
0« J8AD BaD [ ox RUNS ROES NOT
RUN
y 4 & L 4
CHECK S8 RECHECK CHECK MCC CHECK CHECK FOR CHECK MOTOR
SHUTTER AUN SIGNAL
OK TEAD 0K [BAD OK | BaD 0K [ ean 0K [ 8ap
Yy Y y r
RECHECK RECHECK CHECK RECHECK CHECK
FLEX CABLE] INTERCONNECTIONS
oK ] BAD 0K BAD
. REPLACE CHANGE CHECK MCC
SUBSTRATE SUBSTRATE| oK AT

RECHECK

NOILINNL L03r3-3a178-MEva
| "ON LHVHD SISATVNY LNV



FAULT ANALYSIS CHART NO. 2

EXPOSURE FUNCTION

PRESS RELEASE BUTTON

MOTCR RUNS, SHUTTER BLADES CLOSE,
OPEN, CLOSE, FILM EJECTS, BLADES

OPEN

(MIRROR MOVES CORRECTLY)

CAMERA FUNCTION OK,
SEE CHART#3

PARTIAL CYCLE

NO CYCLE

.

CHECK FOR ELEC. CHECK REMOTE
NOISE FROM MOTOR . CONNECTOR
W/RELEASE
0K | BAD l 0K | BaD
CHECK FOR GEAR CHECK RELEASE CHECK
TRAIN LOADING BUTTON CONNECTIONS AT
SUBSTRATE
oK | BAD oK | BAD oK | BAD
checK conTacT
RELEASE BUTTON .| CONNECTIONS-TEST
OK | BAD oK BAD
- y
REPLACE RECHECK CHANGE
SUBSTRATE SUBSTRATE
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FAULT ANALYSIS CHART NO. 3
EXPOSURE FUNCTION

ALL EXPOSURE READINGS
MAKE EXPOSURE TEST ACCEPTABLE
S00D EXPOSURE | OVER EXPOSURE | UNDER EXPOSURE | NO EXPOSURE | TIMES OUT OR
SEECHART#4 | SLOW FAST VERY LONG
EXPOSURE
: | :
| MAKE SURE TRIM WHEEL NORMAL
I l ) |
EXAMINE OPTICAL PATH '
FILTER CHANGE | | CHANGE
ONLY SUBSTRATE
YES NO
EXAMINE
PHOTOCELL
OPTICAL PATH
4 oK | Bap
CHECK FILTER AND
TRACKING
POSSIBLE | IMPOSSIBLE
4 ¥
ADJUST FILTER REPAIR OR REPLAGE
AND TRACKING REPLACE SHUTTER SUBSTRATE
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FAULT ANALYSIS CHART NO. 4
FLASH FUNCTION

MAKE FLASH TEST FLASH SEQUENCES
GOOD FLASH TEST FAULTY NO FLASH
SEE CHART #5 SEQUENCE

CHANGE
FLASH
SOCKET
v
CHECK
SOLENOCID #2
OPERATES | DOES NOT
OPERATE
CHECK 54
OPERATION
oK  BAD
CHANGE
FLASH
SOCKET
-4
CHECK S4
AND ASSOC.
WIRING
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FAULT ANALYSIS CHART NO. 5
FLASH TIMING

FLASH OCCURS AT

MAKE FLASH TIMING TEST 'CORRECT SHUTTER OPENING

GOOD
SEE CHART #6 FAIL FLASH TIMING TEST

l

CHANGE
SUBSTRATE
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FAULT ANALYSIS CHART NO. 6
FOLLOW-FOCUS FUNCTION

MAKE FOLLOW-FOCUS TEST

APPROPRIATE APERTURE
AT DISTANCE SETTINGS

GOoOD

INCORRECT APERTURE READINGS

MAKE
INTERCEPTOR
CHECK

GOOD BAD

I

ADJUST CAM CHECK MECHANICAL
LINKAGE
GOOD NO ADJUST
REPAIR OR
REPLACE
LINKAGE
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U.  SHUTTER CHECKOUT PROCEDURES

1. On the Camera

The following logic flow failure analysis charts
are included here for completeness. The charts
previously referenced and integrated in the text
may be used as directed. If, however, more de-
tailed analysis is desirable, use this information.
To perform the tests see Figure 3-25 and connect
the units as shown. The film pack simulator js
inserted in the camera and the negative lead from
the VOM is connected to camera ground through
the power supply allowing all the tests to be ac-
complished simply by moving the positive VOM
lead as a probe from point to point. See Figures
3-26 and 3-27 for location of test points.

HEWLETT-PACKARD
DC POWER SUPPLY
6213A

SET OUTRPUT
FORE VOLTS
+ — GND

[

FILM
PACK
SIMULATOR
1] (L]

+ PROBE

Se;_rﬁeter range for 5 volts or higher '
T - - S 30032-3-2%

FIGURE 3-25 TEST iNSTRUMENT CONNECTIONS

*PNP brake signal no in Eair
child substrate. Itis in the MCC

A

E+ "
\FF - 82+ s2- g_ 8
SOL 2-
e \ \ soL 2+
oe 5 51-TPz0
SOL 1 TP7
soL1sac,) Do Ot
844 - —&
) - L BAT +TP2 BAT —TP1
™~ 548 TR31 83 +TP15 l I
= 53 —TP14 o o} O
A 8
548 P18 O O
=
54A TP1? St 55 O O
sdL 1 O
$4C TP18 O O o

Sé

+TP2a

TPi0

oopl &=
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FIGURE 3-26 FLEX CIRCUIT/SUBSTRATE TEST PO
3-28
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§X-70 Shutter Test Points — to be used in conjunction with failure analysis tree

FIGURE 3-27 SHUTTER TEST POINTS
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_ FAILURE ANALYSIS OF AMBIENT EXPOSURE MODE

I =
81 CLOSED
MOTOR RUNS BLADES CLOSED
MOTOR OFF
MOTOR OFE MOTOR RUNS!
BLADES OPEN BLADES CLOSE SUY BLADES
OPEN
: : @
Hpt VOLTAGE
CLOSE 58
DOES ABOVE ON NPN ZERO VOLTS
FAILURE ON GROUND
OCCUR? YES I e}
YES L_NO |
YESE NO
INSPECT
CABLE
CONNECTION
5 VOLTS ON
SOLENOID 1 — 5 VOLTS 5VOLTS
FLEX ON 51+ ON S48
FLEX
ves | no ves | no
] YES I NO
.
i GROLUIND
ZERO YOLTS 5 VOLTS ON {s0LDERED
OM GROUND SOLENOID t+ ves | no
FLEX
YES | NO Y = S5 !
YES NG = 5 VOLTS SOLDERED INSPECT
SOLDERED N ver YorLex e
(—-—-—j YES | NO ves | wo vEs E o CONNECTION
SOLENOID 1 !
DEFECTIVE SOLDERED
5 VOLTS
SUASTRATE TO FLEX SOLDER
LosTnaTE, on vec il s Bt ]
SOLENGHD 1 ves | wno ] CIRCUIT
YES NO I
GROUND H
vec SOLDER : SOLDER
SOLDERED SOLDER SOLDERED l 81 I $48 FLEX 5 VOLTS
v 1 e SOLENOID . ON S48
TO FLEX YES I NO
, vis | wo
ANASE‘?'-EST N CoILON SOLEwo SOLDER ggmmcrs
CONNECTION SOLENOID o oin] chc l ON 51
DEFECTIVE
BUTTON ON
5t
SOLDER LhAS;EéIT ggfos 548 FLEX 84A-8 SHORT
GRAZUND RED CIRCUIT
CONNECTION SOLDERED
vES | nNO ves | WD YES l NO
INSPECT 1 foEFECTIVE
CABLE S0LDER SUBSTRATE
CONNECTION S4B FLEX SOLENOID |
NO DRIVE
S5
SOLDER SOLDERED REPAIR
VCC SHORT
YES l NG CIRCUIT
SOLDER $5
DEFECTIVE
SUBSTRATE
NG NeN
S
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FAILURE AMALYSIS Q_F AMBIENT EXPOSURE MODE (CONTINUED)

HEPAIR
SHORT
CIRCULY

) .
S5 GPEN 51 0PEN §3 CLOSED 85 CLOSED
MOTOR BRAKES DLADES S3 OPEN MOTOR RUNS .
BLADES REMAIN CLOSED REMAIN BLADES OPEN THEN CLOSE — MOTOR RUNS BLADES CLOSE ‘:E:g%%%.::es
o! BLADES I
o ; ALWAYS
MOTOR { EXPOSURE BLADES DPEN BLADESOPENY | moTOR | [ MoToRr Runs WIOTOR BRAKES
ooy CONTINUES - i | P JHEN CLOSE BAAKES § § BLADES CLOSED| | BUT BLADES
MO SR AKE T0 AUN ; o) Mo an MOTOR OFF AEMAIN CLOSED
FSR. RT. AC DEFECTIVE
PNP CHECK zero voLTS | Zers vOLTS | OPEN OR SUBSTRATE DEFE CTIVE
SOLDERING ON 55 oNS3 WRONG 5 VOLTS 53 CLOSED SUBST AT SUBSTRATE
l [ VALUE ON 54 MOTOR 55 CLOSED BLADES
ves | no ves] No M| ves] wo ves | no ves | wo | LERAKES MOTOR RUNS |1 CLOSED END
]|
INSPECT INSPECT DEFECTIVE 548-C
CABLE CABLE SUBSTRATE OPEN
CONNESTION COMNECTION NG EXPOSURE
SOLDER DEFECTIVE P DEFECTIVE
PuE SUBSTHATE SUBSTRATE
" NO 53 SIGNAL [ NOwPN
: AFTER f
BRI
DEEEETIVE
SUBSTRATE
NO 55 SIGNAL
S5 SHORT
TO GROUND
YES | NO
DEFELTIVE
CUBSTRATE
5% NIYSIGNAL
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FAILURE ANALYSI!S OF Sg/7 CLOSURE

]

$g/7 — CLOSED — NO REACTION

!

MOTOR RUNS
BLADES CLOSED

1

MOTOR OFF
BLADES CLOSED

!

]

MOTOR RUNS BUT
BLADES REMAIN
QPEN

l

SUBSTRATE SUBSTRATE
TYPE TYPE
7 _| Farchio 1| FaiRcHILD
DEFECTIVE DEFECTIVE
SUBSTRATE SUBSTRATE
BLADES CLOSED MOTOR RUNS
ON Sg/7 CLOSURE ON Sg/7 CLOSURE

S5 TOS,_
OPEN ciRCUIT

YES l NO

|

!

S5 DEFECTIVE
SOLDERED SUBSTRATE
BLADES CLOSED
ves I NO ON Sg/7 CLOSURE
DEFECTIVE
SUBSTRATE Sg

CONDUCTOR OPEN

5 VOLTS
ON Sg
YES f NO
Sg- Vee
SHORT CtRCWLIT
YES ! NO
REPAIR S1—
SHORT VOLTAGE ON
CIRCIT
YES l NO
DEFECTIVE DEFECTIVE
SUBSTRATE SUBSTRATE
BLADES CLOSED BLADES CLOSED
ON Sg/7 CLOSURE ON Sg/7 CLOSURE
S1— TO Veo
SHORT CtRCUIT
YES I NO
REPAIR
SHORT
CIRCUIT
y
DEFECTIVE
SUBSTRATE
BLADES CLOSED

ON Sg/7 CLOSURE

S
SOLDER

S AB
SHORT CIRCUIT

YES l " NO

!

REPAIR
SHORT
CIiRCUIT

DEFECTIVE
SUBSTRATE
MOTOR RUNS

ON Sg/7 CLOSURE




FAILURE ANALYSIS OF FLASH MODE

§) CLOSED S5 OPEN
TOR BR,

MOTOR RUNS BLADES CLOSED oiratinali sy

BLADES O7EM | BLADES CLOSED| | BLADES OPEN | |MOTOR Siows | |moTor

MOTOR OFF MOTOR OFF NOTOR RUNS 0 STOP BUT CONTINUES
: NO BRAKE TO RUN
t {eoroton GO 10 2 ON 60 TO 30N G0 70 4 ON GO TO 5 on
| ampEnT AMBIENT AMBIENT AN FENT AMBIENT

EXPOSURE EXPOSURE EXFOSURE EXPOSURE EXPOSURE

CONTINUED ON PAGE 3-35
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CONTINUED FROM PAGE 3-34

FAILURE ANALYSIS OF FLASH MODE (CONTINUED)

1
v

v

v

& PEN
St OPEN 30 53 CLOSED 55 CLOSED
BLADES INFERCEPT BLADES CLOSED BLADES CLOSED BLADES OPEN
BLADES €CLOSED FLASH FIRES MOTOR RUNS PMDTOR RUNS MOTOR ARAKES
H NO FLASH NO FLASH NO FLASH FLASH FIRES FLASH FIRES MOTOR BLADES CLOSE BLADES CLOSE
NO INTERCEPT ALL § BULES SOME BULBS NO INTERCEFT NO FT.0. BRAKES MOTOR AUNS MOTOR BRAKES
HAVE INTERCEPT , |HAVE INTERCEPT
OPEN Sg/y S3 & Sg CLOSED DEFECTIVE SOLENDID 2 5 VOLYS DEFECTIVE DEFECTIVE DEFCOTIVE
S2 RESISTANCE 0 5 VOLTS ON  F FEA STROKE oN FT SUBSTRATE SUBSTRATE SUBSTRATE
SOME - NO FLasH | | CORRECT §3 CLOSED §5 CLOSED BLADES cLOSE
NOTOR BRAKES | | MOTOR RUNS END OF CYCLE
YES J no ves [ w0 YES l wo ves l o
53, 5. 55,7 CLOSED) S CONTACTS ZERG VOLTS 5 VOLTS DEFECTIVE
5 VOLTS ON SOLDERED oN -F ON S3a
SOLENQID 2- NO FT SIGNA L
ves | o ves [no Yes | no ves [ wo
DEFECTIVE $7 OPEN F ADJUST FT
SUBSTRATE Dzs;scnvs NOT SOLDERED STROKE SOLDERED
NO DRIVE OGN FEA : .
SDLENOID 2 YES l NO
y
5 VOLTS ON 5 VOLTS ON $aa FLEX AND 544 FLEX SOLDER
h SOLENOTD 2+ SOLDER $3 FF +F SOLDERED SOLDERED FT
ves | o ves | no ves | wo vES | WO
DEFECTIVE
SOLENOID 2— APPLY 5 VOLTS T0: SOLDER soLoER
SOLDERED +F CYCLE SHUTTER San FLEX S4a FLEX ﬁ‘éﬂg‘;“s“
FLASH FIRE? OR +F o
YEs | NG YES NO
v y
COIL OPEN SOLOER DEFECTIVE FF DEFECTIVE
ON SOLENDID 2 SOLENDID 2+ SUBSTRATE SOLOERED [sussTRaTE San
FLASH TIMING Sapl+F SOLDERED
CONDUCTOR
YES TND OPEN ves | no
y ) +
SOLDER DEFECTIVE SOLDER FF SO10ER
SOLENDID 2 — Saa
NG FLASH - ALL 5
DEFECTIVE
SUBSTRATE 5qa4 - €

FF/SOLENQID 2
CONDUCTOR OPEN

OPEN
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FAILURE ANALYSIS OF S3 MODE

L

l

:

|

:

Sg CLOSED ——S55 OPEN $3 OPEN —- S OPEN =83 CLOSED — S5 CLOSED
MOTOR RUNS BLADES CLOSE MOTOR AUNS BLADES REMAIN CLOSED MGTOR RUNS MOYOR RUNS MOTOR BRAKES
BLADES CLOSEZ NO FLASH  MOTOR RUNS BLADES CLOSE BLADES CLOSE BLADES OPEN
BLADE QPEN BLADE CLOSED BLADE OPEN MOTOR BLADES OPEN FLASH MOTOR MOTOR RUNS MOTOR BRAKES
MOTOR DOES MOTOR DOES BUT MOTOR BRAKES THEN CLOSE FiRES BRAKES BLADES BUT
NOT RUN NOT RUN AUNZ CLOSE BLADES CLOSE
Sp HAS GO TO 2 GO TO 3 DEFECTIVE DEFECTIVE DEFECTIVE DEFECTIVE
5 VOLYS ON AMBIENT ON AMBIENT SUBSTRATE - SUBSTRATE SUBSTRATE SUBSTRATE
EXPOSURE EXPOSURE NO Sg MODE $3 CLOSED S5 CLOSED BLADES CLOSE
YES ] NO  MOTOR BRAKES MOTOR RUNS END OF CYCLE
Sy
VOLTAGE
ves | mo

GO TO 1

DN AMBIENT

EXPOSURE

CABLE
CONNECTION

Sg
DIODE OPEN

YES I NOD
REPLACE DR
SOLDER
DIODE
DEFECTIVE
SUBSTRATE
NO 53 MODE
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FAILURE ANALYSIS OF Sg MODE

]

I

l

l

I

I

— 85 CLOSED Sy CLOSED S5 OPEN =ar5q OPEN 53 OPEN 53 CLOSED — g, CLOSED
BLADES OFEN MOTOR BRAKES FIXED EXPOSURE ~ NOT LIGHT SENSFTIVE . MOTOR RUNS MOTCR BRAKES
WMOTOR OFF #OTOR AUNS BLADES CLOSED BLADES SLOSED BLADES GLOSED | | nO FLASH MOTOR RUNS BLADES CLOSED BLADES OPEN
. WOTOR sLOWS AMBIENT FLASH MOTOR MDTOR MOTOR RUNS MOTOR BRAKES
MOTOR AUNS BLADES OPEN BLADES CLOSED BLADES OPEN ap MOTOR
EXFOSURE FIRES OFF BRAKES BLADES CLOSED] | BUT BLADES
BLADES CLOSE MOTOR OFF MOTO HOTOR RUNS BUT NO BRAKE conTinues Sxrosy oL
VOLTAGE Yo o az G070 3 60 10 4 § vOLTS GO TO & DEFECTIVE DEFECTIVE QEFECTIVE
= gifmenr | [ S || Si%ehew {1 S Mdewr || B T0ew oS guappior | meeee | fsmerare | | REERE
EXPOSURE EXPOSURE EXPOSURE EXPOSURE ON 53 CLOSED ON S, ELOSED END OF CYOLE
ves | no ves | wo 3 hd
- DEFECTIVE
SHORT SUBSTAATE
CIRTUIT NO 5g MODE
YES [T
REPAIR DEFECTIVE
SHORT SURSTRATE OLDERED
cIAcuIT BLADES N
CLOSE DN Sg vES nNO'
DEFECTIVE |
SUBSTRATE CABLE
ALWAVS CONNECTION
IN'gg MODE

S
SOLDER




DARK SLIDE EJECT MODE — S8

N——
INSERT PACK — BLADES CLOSE - MOTOR RUNS - CAMERA CYGLES

|

NO CYCLE
BLADES DO NOT
CLOSE

3

ZERD VOLTS
ON-BATTERY
CONTACT

ves | wo

L

"

sy NOT
SOLDERED

ZERO VOLTS ON BATTERY
$74 CONTACT
BROKEN O#
YES I NO NOT SOLDERED
ZERO VOLTS Sy OPEN
ON Sg+ CHCWIT
ves | wmo ves | wo
ZERO VOLTS Sg OPEN Sy REPLACE
ON GROUND cHCUIT OR REPAIR
AT 8 PAD
ves | no ves | No
ZERO VOLTS CAMERA g
ON GROUND BACK NOT SULCERED
AT SUBSTRATE FLEX BAOKEN
YES [ NG
4 1
5 VOLTS ON GROUND g5
5g AY NOT SOLDERED REPLACE OR
SUBSTRATE AT SUBSTRATE REPAIR
. YES ! NO
o l
5 VOLTS ON 6 VOLTS ON
SOLENOID 1 - FLEX] Sg AT 8 PAD
YES l NO YES I NC
4 | !
DEFECTIVE 5 VDLYS ON sg NOT 5 VOLTS ON
SUBSTRATE SDLENGID 1+ SOLDERED AT POSITIVE
NG 5, DRIVE FLEX SUBSTRATE COUNTER
VEST] 10 VES | WO
: | —2) ]
SOLENOID 1— 5 VOLTS ON Sg NOT CAMERA BACK
oPeEn OR NOT vee AT SOLDERED FLEX BROKEN
SOLOLRED SUBSTRATE OR OPEN
vEs | Mo YES | NO
SOLENDID 1+ 5 VOLTS On REPLACE + BATTERY
NOT §0LOERED YCC AT A PAD CAMERA BACK CONTACT NOT
FLEX SOLDERED
OR BROKEN
YES ND
vee vee
ON SUBSTRATE AT B PAD
NOT SOLOERED NOT SOLDERED
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DARK SLIDE EJECT MODE — S8

{CONTINUED)

INSERT PACK - BLADES CLOSE - MOTOR RUNS - CAMERA CYCLES

NO CYCLE BLADES AEMAIN MID CYCLE
BLADES CLOSE CLOSED AT END FAILURE
OF CYCLE
& VOLTS DID COUNTER GAOUND NOT g BLADES
ON 8z5 ADVANCE SOLDERED AT aé‘é!f;‘é:
8 PAD OR SHORTED TO
YES 1 ND YES I NO SUBSTRATE CADUND
VOLTAGE ON DEFECTIVE . Bsgﬂcgi'l;_ib TO REPAIR
NPN AT Sa PAD COUNTER COUNTER
SUBSTHATE {54 g.c OPEN) OR SUBSTRATE
YES l NO ]
1 I_. o I
VOLTAGE ON . MAKE IS VOLTAGE
NPN SHORTED
NPN AT 8 PAD TO GAOUND :.‘EEE?:‘““ ON Sg ZERQ
ves | N ves | no ves | mo
J
r ,
MCC NOT NPN NOT DEFECTIVE DEFECTIVE DEFECTIVE
SOLDERED OR SOLDERED SUBSTRATE SUBSTRATE SUBSTRATE
DEFECTIVE AT SUBSTRATE (NO NPN) INO 8g MODE) [ALWAYS N
Sa MODE)
b
REMOVE
SHORT
CIRCUIT
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EXPOSURE MODE — CAMERA

CLOSE S1 — BLADES CLOSE - MOTOR RUNS - EXPOSURE OCCURS - CAMERA CYCLES

|

]

!

1

4 I

!

3

D CYCLE KO CYCiE NO EXPOSURE DOLEBLE 1 o eveee MID CYCLE MID CYCLE BLABES ALWAYS
BLADES DG BLADES ALWAYS IN EXPOSURE FAILURE FAILURE FAILURE REMAIN CLOSED IN 89 MODE
NOT CLOSE CLOSE S MODE MO EXPOSURE NO CYCLE AT END OF
LT.O. AFTER CYCLE
EXPOSURE
FSR OPEN (25K Q) DEFECTIVE FSR OPEN {25KQ )
§ VOLTS GO 10 3 Rg OPEN (100K Q) SUBSTRATE 1S VOLTAGE Re  DPEN (10,06 €1} iS VOLTAGE IS VOLTAGE iS VOLTAGE
ON 59 ON DARK SLIDE RT  OPEN {240K (1) (DDUBLE ON S5 ZERD Ay OPEN (200K (3 } ON S5 ZERD ON S5 ZERO Oon
EJECT MGDE EXPOSURE) 5 VOLTS
ves | N@ vis | NO YES | mNO VEs | wo YES | NO VES NG VES NO
—— ] — | l
GO TO 1 REPLACE our IS VOLTAGE OEPECTIVi Sg
ON DARK FSR, Rg OR Ry gsF ON 54 ZERD REPLACE IS VOLTAGE SUBSTRATE SHORT T0 Vg
SLIDE EJECT ADJUSTMENT FSA. RE OR Ry ON $3 ZERD [BLADES CLOSED AT SUBSTRATE
it AT END OF CYELE SPAD OR
ves | nNo ves | no COUNTER
5 VOLTS DEFECTIVE :sH ggim ([fbsg %’ DEFECTIVE DEFECTIVE Sg OUT OF Rg  OPEN
ON 54 SUBSTRATE - 1246159 )’ SUBSTRATE SUBSTRATE ADJUSTMENT Ry OPEM
{NO EXPOSURE) v 1NO 53 SIGNAL) {ND EXPOSURE)
YEs | no ves | wo YES | WO
1. §i_ NOT SOLDERED REPLACE DID 53 85 REPLACE
2. 51 CONTACTS BENT FSR, AC OR Ry SWITCH OPEN REPLACE FSR, R OA Ay,
3. S1 BUTTON Of ADuUST
DEFECTIVE ves | wo
s i !
5 VOLTS DEFECTIVE
GO TO 2 DEFECTIVE $3
ON DARK SUBSTRATE REPLACE ON Sug (sggz;;:.;r‘ﬁ
:’r‘b‘gé EJECT (NO EXPOSURE} OR ADJUST vES I O S MODE)
53 SHOAT DEFECTIVE
TO GROUND AT SWIT H g ag (- ——_.
SUBSTRATE, OR 8 PAD EXPOSURE)
YES WO
REMOVE DEFECTIVE S5
SHORT SUBSTRATE PEFECTIVE
NQ 53 SIGNAL Sap.c OPEN
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FLASH MODE, ~CAMERA

CLOSE 8y — BLADES CLOSE - MOTOR RUNS - FLASH FIRES - CAMERA CYCLES
e 10.4” APERTURE

I I I

NO FLASH NO FLASH FLASH
NO INTERCEPT HAVE FIRES
INTERCEPT NO F.T.0.
RESISTANCE 5 VOLTS ON 5 VOLTS
ACROSS S +F WITH ON FT
APPROX. ZERO BLADES OPEN
YES | NG ves | “wo YES | NO
$2 CONTACTS ZERO VOLTS DEFECTIVE
SOLDERED ON —F FEA
2 (NO FT SIGNAL}
ves | mo ves | no
§ VOLTS ON A
2 . § VOLTS ON FF 5VOLTS ON 15 FT
Fr e SOLDER WITH BLADES Saz WITH SOLDERED
OPEN CONTACTS OPEN BLADES OPEN
ves | wo ves | wo ves | “no ¥es | no
DEFECTIVE DEFECTIVE SESE\E' gV TO +F —F S4 DEFECTIVE SOLDER FT
SUBSTRATE FFA 1 NOT SOLDERED $4A.C OPEN
NO SOLENDID 2 (S3 OPEN) DOES FLASH FIRE? 0
DRIVE ) . ves povs
b i y y y
5 VOLTS ON DEFECTIVE I FF 1SSgp + £ DEFECTIVE
SOLENOID 2+ SHUTTER SOLDERED? SOLDERED? SUBSTANCE
{FLASH TIMING) - NO F.T.0.
ves | o ves | no ves | wo
A
DEFECTIVE SOLDER FF MAKE R
SOLENDID 2— FFA NECESSARY
NOT SOLDERED {NO FLASH) REPAIR
¥
SOLENOID 2+ DEFECTIVE DEFECTIVE
NOT SOLDERED SUBSTRATE SUBSTRATE
(NO FF SaAMF
PULSE) CONDUCTOR
OPEN?




EMPTY FiLM PACK MODE — S9 —CAMERA

BLADES CLOSE

——— MOTOR RUNS
CLOSE S-_! FAST EXPOSURE (NC FLASH)
- CAMERA CYCLES
L y
FLASH AMBIENT CONTINUQUS
FIRES EXPOSURE CYCLE
OCCURS
5 VOLTS DEFECTIVE
ON Sg AT SUBSTRATE
SUBSTRATE CONTINUQUS
CYCLE §g MODE
YES | NO
o |
DEFECTIVE 5 VOLTS
SUBSTRATE ON Sg AT
{t40 89 MODE) 8 PAD
YE§ g NO
L y
Sn AT 5 VOLTS AT
SUBSTRATE POSITIVE
NOT SOLDERED COUNTER
YES | NO
i
4
Sg SWITCH POSITIVE
OPEN OR NOT COUNTER NOT
SOLDERED SOLDERED
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_2. Off the Camera

To check the shutter after removing from the
camera, proceed as follows:

1. Connect the Camera Back Simulator, Figure
3-28, to a Hewlett-Packard #6213 A power
supply, or equivalent. Set the power supply
output for 5.8 volts, Switch from VOLTS to
AMPS on power supply.

2. Before using power to the shutter, test with
VOM for shorts between plus and minus points
on the substrate and the casting. No shorts
allowed,

3. Set all switches on the tester to the OPEN (top
of the toggle switch pulled toward you) posi-
tion except S3 ~ S5 and POWER.

. During the following tests, continuousty ob-

serve the ammeter readings on the power supply.
Current drawn must never exceed .8 of an
AMPERE,

. Set FAIRCHILD/T.1. SELECT switch for the

type of shutter to be tested.

. Connect shutter flexible cable to special con-

nector on the tester. Make certain that each

cable lead is separated from the other and cor-
rectly positioned in the terminal block. If the
shutter has a 10 lead cable, cut off the ends of
leads 3 and 4 counting from the shortest lead.

. Press S1 on the shutter to check for mechani-

cal binding.

FLASH BAR
CONNECTOR

FAIRCHILD
T.. SELECT

VOLTAEL
whesh Fing

©C O

d [« L0

* =  aw

F1

OPEN

SAME AS
POWER
SWITCH

30032-3-28

FIGURE 3-28 CAMEH__A BACK SIMULATOR SYSTEM
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11.
12,

13.

14.

15.

16.
17.

__and must be refected.

I3.

19

. Turn power to ON,
. Close $9. Nothing should happen.
. Close S8. Motor should run and the shutter

blades close. On T.I shutters only, the brake
red light should blink,

dpe;l S9 No effect.
Open S8, Motor should stop and the shutter
blades open,

Press and hold down S1. The motor should
run and the shutter blades close.

While constantly pushing S1, open §5. The
motor stops and the shutter blades open. Re-
lease S1.

Open 53. The motor should run and shutter
blades close,

Close 83. Should have no effect,

Close S5. The motor stops and the shutter
blades open. :

NOTE: During all the above actions, when-
ever a T.I. shutter is heing tested, the BRAKE
light will momentarily blink on and off. This
is normal; if at any time the light remains
steadily ON, the subject shutter is SHORTED

(lose all the F1 through F§ switches and S2.
There should be no effect.

. Ptug in the flash bar connector and cover the

- photocell.

3-44

20.

21,

22.

23.
24.

25.

27,

28.

Press S1 and hold. The motor runs and shutter
biades close.

While still pushing S1, open 85. The motor
stops and the shutter blades remain closed,

Open 83, The both F1 lights should flash and
the motor runs, shutter blades open and close.

Close S3. No effect.
Close S5. Motor stops, blades open.

Open F1. Repeat steps 19 through 24 four
more times opening each of the remaining F
switches consecutively, Lights must flash each
time at step 22 and all other requirements must
be met cxactly as for F1.

. Open all switches except S3 and S5.

‘Tum power OFF,

Remove flash bar connector and remove shutter,
The tester is now ready for another series of
checks.

V. COMPREHENSIVE TESTER SPECIFICA-

TIONS

Effective with the publication of this manual, the
Comprehensive Tester currently applicable
specifications are as follows:



Specifications are now available for 3 shutter con- Check shutter configuration letter before testing
_ figuration groups as shown in the table below. and make sure you test to that requirement.

COMPREHENSIVE TES;TER SPECIFICATIONS
SHUTTER CONFIGURATION

r

SHUTTERS A THRUK SHUTTERS L & M SHUTTERS N, P
Differance Diffarence Difference
Ambient Light Between Between ' Between
Motle Leove! Spec. 3 Readings Spec. 3 Readings Spec. 3 Readings
i 6.25c/ft? | —.25 to +.60 +.05 to +.65 +.05 t0 +,65
! 100c/f? | —3to+.3 2stops  {—35t0+,35 | .2stops -.35t0 +.35 -1 stops
800 ¢/ft? | 0to+.8 3 ~.2t0 +.85 3 —-2510+,55 2

—— *The reading at 100 c/ft2 must be at least . 10 stop less than the reading at 6.25 c/fte.

ALL CONF N a
Ambient ONFIGURATIONS
Mode 1 L FULL LIGHT FULL DARK
Trim
100 o/ft? Deviation from nominal +.9 to +2.8 stops Deviation from nominal —1.0 to —2.0 stops
Flash DISTANCE | 10.4” @ 800 ¢/ft2 8’ @ 800 c/ft?
Exposurs
. SPEC. ~.35 to +.35 stops —.4 to +.3 stops
Battery
Drain ‘ MAX. 1.16 ampere-seconds
D.C. MAX. 0.80 arnps — read after exposure when fresnel assembly lowering in camera
Ampere o

These vajues include inherent test equipment repeatability.

SHUTTER INTERCHANGEABILITY

MCC Flex Circuits
Configuration Shutter F T.l. 10 8 7 Procedure

10 Wire T I, No Yes Yes Yes No Note A

10 Wire F Yes No Yes Yes No Note A

F—M 8 Wire T.I. No Yes Yes Yes. No Note A
F-—M 8 Wire F Yes No Yes Yes No Note A

P 7 Wire T.1. Yes * No Yes Yes ‘Note B

P 7 Wire F Yes * No Yes Yes Note C

*T.1., MCC Part #705886, is interchangeable with Fairchild MCC Part #705819: But other T.l. MCC's are not.

Section 1V, paragraph Y-48, page 4-51. Do not

NOTE A: Instructions for changing from a 10 use a 7 wire shutter with a 10 wire flex circuit
wire flex circuit, ro an 8 wire shutter, and 8§ wire because of the wide range of configuration

flex circuit, to a 10 wire shutter, are givenin differences.
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NOTE B: To use a 7 wire Texas Instrument
shutter with an 8 wire Texas Instrument Hex cir-
cuit, do not make a connection to the PNP lead
(#4 — see illustration) on the flex circuit, and re-
Place the Texas Instrument MCC with a Fairchild
MCC (see chart).

NOTE C: To use a 7 wire Fairchild shutter with
an 8 wire Fairchild flex circuit, do not make q
connection to the PNP lead (#4) on the flex circuit,
and use the existing Fairchild MCC.

The hinge bracket assembly must be checked ro
insure that #705893 assembly is on the camera
body. If not, refer to Section IV, paragraph AE-8-
NOTE, page 4-71.

NOTE D: T.I configuration P, Phase ITA shutters
have exhibited a midcycle shutdown and g failure
of the S8 mode. (Shutter blades stay closed —

no exposure,)

If this occurs, replace the shutter. Phase JIA
shutters are identified by a diode above the sole-
noid 1 flex solder point. See Figure 3-30,

NOTE E: The N configuration shutter shas been
broduced exclusively for Fairchild type cameras,
It has § leads, single-spring drive and a Phase 14
electronics. Interchange as follows:

1. Use an N shutter with any Fairchild, eight pad
basic camera,

2. Use an N shuster witha T.I, eight pad basic
camers if the MCC is 70{8&5 T or 705819 F,

“
_LEA\T\
00 NOT NUMBERS
USE THIS
LEAD

S5 TP12 .

30032-3-29

FIGURE 3-29 NEW 7 WIRE SHUTTER

3. Observe that the shutter hinge bracket is 705893
to eliminate shutter shorting,

4. Observe that the front cover has the correct trim
assembly actuator, For the N shutter, use front
cover 705439 or 705539, The testing specifica-
tions are the same as the other configuration
shutters except on the ambient mode test — see
Comprehensive Tester Specifications, page 3-435,

N\

0

r)
O
)

Tty v

PHASE !l

_ PHASE 1A

30032-3-30

FIGURE 330 MIDCYCLE SHUT DOWN
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IV - REPAIR AND ADJUSTMENTS

INTRODUCTION

This section of the Manual is concerned principal-
ly with disassembly and reassembly; repair as in-
dicated by visual inspection - uncovered broken
or damaged parts, improper linkages or connec-
tions, mechanical or electrical malfunctions, —
etc; and adjustments necessary to return the cam-
era to proper operation.

The experience of the repair technician is utilized
fully Since this manual is intended to be used only
by personnel who have completed a training
course, it does not include obvious, primary in-
structions. No attempt is made to suggest methods
of repair. It isleft to the ‘on the spot’ judgement
of repair personnel as fo the best method — if re-
pair is easy and feasible, the repair should be
made; if not, replacement of a part, sub-assembly
or complete assembly is the best procedure,

Occasionally, when removing screws {rom the
counter mounting, motor mounting areas, or the
rear upper inner frame to the outerplate mount-

_ing screw, the screw holes in the plastic become
stripped, To make an effective repair, use either
an oversize screw or a thin sliver of plastic insert-
ed like a shim into the hole before the screw is
turned in.

A failure mode peculiar to the FAIRCHILD type
shutters has been detected. A missing or loose
chip has been observed to cause loss of, or erratic
exposures, The particular chip (FSR) is located

on the top, left side of the substrate. In some in- -

stances, a resistor has been substituted for the
chip. See Figure 4-1 for precise location of the
chip.

FSR OR
2.4K§) RESISTOR

SOLENOID #2
RESISTOR 82082

30032-4-1

NOTE: Peculiar also to the Fairchild shutter is
camera flashing with a flashbar inserted at either
56 or S7 closure. Cause was traced to a broken
or poorly connected 820 ohm resistor across the
Solenoid 2 contacts. Check this whenever this
trouble occurs.

A new light seal has been devised to overcome a
light-leak occuring just as the film is being deliver-
ed from the rollers. The leak usually is caused by
the sun shining into the left side of the rollers and,
having an effect as though light were ‘piped’
through a conduit onto the side of the film as it
emerges. All front cover configuration A or B
assemblies require this light seal.

The seal is self adhesive and is placed at the end

of the roller between the roller and the inside side
wall of the front cover. The seal itself is recessed
and molded tc match exactly the contour at the
end of the rolicr. Place the seal as described with
the adhesive cover removed. Use a jeweler’s screw-
driver in the space between seal and end of the
roller and press onto the inside of the front cover.
Check alignment and compare with Figure 4-2.

AT
30032-4-2

FIGURE 41 FA|RCHILD SHUTTER MISSING CHIP

4-1

FIGURE 42 LIGHT SEAL APPLICATION



Pick strap position and orientation with respect
to the pear pins.

The correct pick strap position is shown in Figure
4-3 below. To view the pick strap as seen in the
drawing, remove the front cover and place a light
at the opening to the film compartment, then
look through the rear of the erecting link slot
across the empty film compartment. If the pick
strap does not assume the same position as shown
in the drawing, it can be bent into the proper
shape and orientation by use of the Special Tool
#11755.

To use, insert the tool through the erecting link
slot and catch the strap in the slot in the tool.
Rotate the tool handle to bend the strap either
way to its correct position.

A, MIRROR COVER ASSEMBLY, REMOVE

The mirror cover assembly consists of the mirror
cover, the boot, and the viewing mirror. Because

of its construction, it is not feasible to disassemble

the mirror cover assembly itself and, therefore,
whenever one of its major components fails, the

- entire assembly is replaced. The mirror cover

could sustain damage in the form of cracks or
broken hinges, or overall distortion, The boot
could be cut, torn or damaged by wear. The
mirror could be loose or displaced in its mount,
broken, or its surface damaged beyond cleaning
type repair. Should any of these faults be evidenc-
ed, replace the assembly in the following manner.

NOTE: When changing Mirror Cover and Fresnel
assemblies, correct color coding must be employ-
ed to prevent unacceptable tolerance buildup.
This is usually demonstrated by difficult closing
of the camera, etc,

The chart below shows the color codes to be used;
i.e., a red coded Fresnel goes with either a red,
yellow, blue or white Mirror Caver, nat with a
green Mirror Cover. The choice should be the first
in order in the chart. Red first, yvellow second, etc,

The color code is located, on the Mirror Cover, on
the underside, upper right-hand corner, viewed as
if holding the camera to take pictures; on the
Fresnel assembly, it is marked on the protective
paper at the poinf where the adhesive seals the
paper seal around the Fresnel,

ERECTING
LINK SLOT

PICK STRAP
{ON OPPOSITE SIDE)

30032-4-3

FIGURE 43 PICK STRAP ADJUSTMENT

4-2



COLOR CODES USED WHEN CHANGING 7. Lift the cover a small distance away from the

IRRO L
FRESNELS AND MIRROR COVERS camera, then slide the cover from the assembly,
MIRROR COVER

8. Remove the inner-frame-to-boot-retainer screws

Frasnel Red | Yellow| Blue | Green | White (see Figure 4-4). .
Red * X X * 9. Remove the four shutter housing retaining
Yellow X X X x x .
screws from the rear of the shutter mounting
- Blue x x X X hinge bracket (see Figure 4-5)
Green X X X X ng gu )
Black n X Caution: While the shutter is detached from

the mounting bracket, make sure no mechani-
cal stress is put on the ribbon cable,
1. Erect the camera to picture-taking configuration, .

2. Open the front cover by depressing the front-
cover release latch on the right side of the cam-
era bed.

3. Apply pressure to the side of the cover adjacent
to the cover hinge area. Press toward the gear-
train side of the camera, On newer models de-
tach the front cover from the right side (gear
side) only,

4. Remove the docorative leather covering from
the bottom cover.

5. Remove the four bottom-cover retaining screws,

6. In the following step, the bottom cover will be
removed. To prevent damage to the flex cir-
cuit, insert a thin strip (a small, metal, six-inch RETAINING SCREWS
pocket scale, for cxample) between the flex cir-
cuit and the inside cover surfacc. Move the tool
from one locating stud to the other as the cover _
is being removed to prevent sticking to the flex 50032-4-4
circuit, FIGURE 4-4 BOOT RETAINING SCREWS

RETAINING
[~ SCREWS
(RIGHT S1DE)

VIEW A

VIEW 8

30032-4-5

FIGURE 45 SHUTTER MOUNT RETAINING SCREWS
43



10. Remove the two hinge-bracket-to-boot-retainer .
screws located adjacent to the round lens open-
ing in the shutter hinge bracket.

11. Using Special Tool #11665, remove the two
short-cover-to-mirror-cover hinge pins (Figure
4-6).

3003246
FIGURE 4-6 REMOVING SHORT-COVER-TO-
MIRROR COVER HINGE PINS

12, Using Special Tool #11719, remove the
mirror-cover-to-inner-frame hinge pins (Figure
4-7).

NOTE: Frequently, when removing a mirror
cover assembly, the boot retaining tab becomes .

damaged. A fix for this problem has been de-
vised, Proceed as follows:

a. Remove the light seal,

b. Use a No. 62 twist drill in a pin vise and drill
a hole 1/8" deep, dead center in the boot re-
taining tab ( Figure 4-8). Hold the boot re-
tainer tightly between thumb and forefinger.

¢, Use a 0096 tap and cut threads in the drilled
hole,

d. Secure the boot retainer tab with a .0096
3/32" round head brass screw,

e. Replace the light seql and either heat stake
or glue it in position,

4-4

300324-7

FIGURE 4-7 REMOVING MIRROR COVER/
INNER FRAME HINGE PINS

30032-4-8

FIGURE 4-8 REPAIRING DAMAGED BOOT
RETAINER TAB



L. Paint or mark a white dot under the light 8. If the repair has to be made on the gear train
seal to warn that a screw fix has been made side, the entire gear assembly first has to be
(Figure 4-9). _ removed.

Caution: Before continuing with step 13, look
for a white dot painted under the light seal on
the upper right side of the bottom plate ( Fig-
ure 4-9). I the dot is there, it means that 3
?Sls 5??5@:? SEAL} previously broken boot tab has been repaired
by using a screw. In this event, you cannot
snap off the retainer as described in the next

paragraph,

13. Referring to Figure 4-10, note orientation of
.the handle; this must be as shown to prevent
; damage to tool and/or camera, Insert boot re-
WHITE DOT mover, Special Tool #11698, into the film
compartment of the camera. Note that the
plunger handle is out, away from the body of
the tool, Be sure the body of the tool is fully
seated in the film compartment.

30032-4-9
FIGURE 49 WHITE DOT INDICATION OF 14, Firmly push the boot remover handle in to free |
SCREW REPAIR TO BOOT the boot from the inner frame tabs. Push until
RETAINER TAB : a click is heard and the tool bottoms,

800T REMOVER

/ R . SPECIAL TOOL

#11698

30032-4-10

FIGURE 4-10° BOOT REMOVAL TOOL



15. Grasp the boot and gently pull it up, first one 4. Snap the boot retainer over the tabs on the
side, then the other away from the tabs, inner frame (see Figure 4-12),

16, Pull the plunger handle out and remove the
tool from the camera.

17. Slide the erecting link to the end of its slot and ‘
disengage the link. Remove boot complete RETAINER
with erecting link connected, being careful not
to scratch the surface of the Fresnel screen.

B, MIRROR COVER ASSEMBLY, INSTALL

L. Insert the roller on the end of the erecting link
through the hole at the end of the curved slot
and slide the link into position,

2. Hold the cover assembly in such a position that
the 86 actuator hangs straight down.

3. Lower the housing so that the free-hanging ac- | LOCKING TAB
tuator passes through the cutout in the inner-
frame assembly toward the S6 contacts (see

i 30032-4-12
Figure 4-11). : | FIGURE 4-12 BOOT RETAINER

5. Re-install the two mirror-cover-to-inner-frame
hinge pins.

6. Re-install the two mirror-cover-to-short-cover
hinge pins. -

7. Install and tighten the two shutter-bracket-to-
boot-retainer screws.

8. Align the shutter locating pins with their holes
(Figurc 4-13) and install the four mounting
sCrews,

5. Identify the second gear from the motor end of

Y the gear train. Rotate this gear in a counter-
|- clockwise direction until the mirror isin a
> picture-taking position.
g 10. Install and tighten the inner-frame-to-boot re-

tainer screws.

11. Check the camera for proper operation and/or
light leaks.

12, Re-install the bottom cover. Install and tighten
the four screws.

56 CONTACT

13. Check the camera for proper opcration.

14. Replace the front cover by squeezing the sides
of the cover just enough to engage the pivot
points.

15. Check the camera for proper operation.,

300324-11 16. Replace the decorative leather covering on the
FIGURE 411 LOCATION OF S6 ACTUATOR LINK bottom cover,
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30032-4-13

FIGURE 4-13 SHUTTER ASSEMBLY LOCATING PINS

C. 56 ACTUATCR, REMOVE

The S6 actuator is a mechanical link which causes
the erecting of the camera to close S6 which, in
turn, closes the primary battery circuit. The ac-
tuator is not accessible when the camera is assem-
bled and, therefore, it is not frequently subjected
to damage by mishandling. It is, however, subject
to wear and fatigue and, together with the switch
itself, is suspect whenever battery power fails to
reach the camera’s clectronic circuitry, The fol-
lowing procedures explain the method of remov-
ing and reinstalling the S6 actuator.

1. Erect the camera to picture-taking configuration,

2. Open the front cover by depressing the front
cover release latch on the right side of the cam-
era bed.

3. Apply pressurc to the side of the cover adjacent
to the cover hinge area. Press toward the gear-
train side of the camera. A very small amount
of movement in this direction will free the pivot
from its mount and allow the front cover to be
removed,

4. Remove the decorative leather covering from
the bottom crwver.

3. Remove the four bottom-cover retaining screws,

6. In this step, the bottom cover will be removed,
To prevent damage to the flex circuit, lift the
end of the cover a small distance to permit in-
sertion of a thin metal or plastic strip (a small,
metal, six-inch pocket scale is suitable) be-
tween the flex circuit and the inside cover sur-
face. Move the strip from one locating stud to
the other as the cover is being removed to pre-
vent sticking to the flex circuit.

7. Slide the cover from the assembly,

8. Remove the inner-frame-to-boot-retaincr screws.
See Figure 4-14.

” [

o

RETAINING SCREWS _
30032-4-14

FIGURE 4-14 BOOT RETAINING SCREWS



9. Remove the mirror-cover-to-inner-frame hinge
pins.

10. Referring to Figure 4-10, note orientation of
the handle; this must be as shown to prevent
damage to tool and/or camera, Insert boot re-
mover Special Tool #11698 into the film
compartment of the camera. Note that the
plunger handle is out, away from the body of
the tool. Be sure the body of the tool is fully
seated in the film compartment.

11. Firmly push the boot remover handle in to
free the boot from the inner frame tabs. Push
until a click is heard and the tool bottoms.

12. Grasp the boot and gently pull it up, first one _
side, then the other from the tabs,

13. Pull the plunger handle out and remove the
tool from the camera.

- 14, Slide the erecting link to the end of its slot and

disengage the link. Remove boot complete

with erecting link connected, being careful not

to scratch the surface of the Fresnel screen.

NOTE: If the Special Tool # 11698 is not
available, follow the method below.

15, Identify the second gear from the motor end
of the gear train. Rotate this gear in a counter-
clockwise direction until the pick siide reaches
the end of its travel and is captured by the pick
latch.

16. Refer to Figure 4-15. Use a narrow-blade
jeweler’s screwdriver, While pulling the corner
of the mirror cover away from the frame, de-
press the boot retainer tab to clear the retain-
ing stud. Release the pressure as soon as the
tab snaps free,

30032-4-15

FIGURE 4-15 RELEASE BOOT RETAINER TAB
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17. Rotate the gear further in the counter-clock-
wise direction until the pick slide is released
and snaps forward,

18. Use the jeweler’s screwdriver and, while pulling
the boot away from the frame, pry off the
second tab.

19, Remove the $6 actuator, Use a small drift pin
and carefully drive out the S6 actuator cam pin.

D. 86 ACTUATOR, INSTALL

1. To install the replacement actuator, place the
actuator in position in the slot of the mirror-
cover hinge. (The actuator is symmetrical and
can be installed in any position.) _

2. Reinsert the actuator cam pin and press it into
place. .

3. Insert roller of erecting link into track,

4. Hold the cover assembly in such a position that
the 86 actuator hangs straight down.

5. Lower the housing so that the free-hanging
actuator passes through the cutout in the inner
frame assembly toward the S6 contact. (See
Figure 4-16.)

5-6 ACTUATOR ~

§-6 CONTACT

300324-16
FIGURE 4-16 LOCATION OF S6 ACTUATOR LINK

6. Snap the boot retainer over the tabs on the
inner frame.

7. Reinstall the two mirror-cover-to-inner-frame
hinge pins.

8. Identify the second gear from the motor end of
the gear train. Rotate this gear in a counter-
clockwise direction until the mirror isin a
picture-taking position.

9. Install and tighten the inner-frame-to-boot re-
tainer screws.



