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| - DESCRIPTION

A. GENERAL DESCRIFTION

The Polaroid Land $X-70 is a lolding, pocket
sized, single-lens reflex camera which takes and
immediately debivers fuli-color pictures approxi-
mately 3% inches square (see Flgures 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 hattery inside the film
pack; therefore, the baiferies are always as fresh
a3 the film.

The four element lens has a maximum aperture
of ({8, and a focusing range from 10,4 inches to”
infinity. The shutter is automatically controlled
by a photocell and electronic timing. Electrical
to mechanical energy conversion is accomplished
by two solenoids and a motor. There is no sep-
arate diaphragm adjustment. The shutter open-
ing and closing lume 15 controlled by the exposure
measunng system.
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FIGURE 1-1 SX.70 CAMERA FOLDED
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FIGURE 1-3 OPENED FOR PICTURE TAKING

The subject is viewed and focused through the
1aking lens, @ mirrar, a fresnel viewing screen
(with split-image locusing aid) and a0 optical
system to focus the image at the viewing eye-
piece. Asin all single-lens reflex cameras, the
shutter must be open to provide an image at the
eyepiece. This requirement is fulfilled by the
automatic electro-mechanical components which
are deseribed in detail in Section 11 of this
manual.

When the exposure js muade, the image must be
transferred from the viewing sy stem to the sue-
face of the film in accurate focus, To accom-
plish thig, the shutter closes and the viewing
screen swings out of the aptical path which is
then diverted by & mimar to the Nl surface,
These two paths are described in gresier detail
elsewhere in this section,

The cxposure is made following the viewing
screen/mirror swing. The screen then returns to
the viewing position and the aulomatic mechan-
ism ejects the exposed sheet of flm, Develop
ment takes place cutside the camera and can be
uhserved by the operator, As saan s the print

is cjected, the mechanism complictes its cycle to
prepare for the next expogure, Following the
tenth exposure, the Mash circuit is inhibited wn-
til a fresh film pack is inserted. Murmal opera-
tion will resume when the camera is reloaded.

B, CAMERA OPERATION

The following paragraphs describe the electro-
mechanicz] events that occur in normal operation,
‘The purpese of this deseription s 1o acqualnt the
reader with the manner in which the various func-
tions are sccomplished. Detailed analysis at a
component/sub assembly level appears in Section
i

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 draie from the Tilm-
pack-encapsulated batterics, To prepane the cam-
cra for picture taking, hold the camera in the left
land, pull straight up on the serrated portion of
the viewlinder housing (Figure 1-2), Tlis action
releases latches, which, in tum, allow the wain

body of the camera 1o ruise inle oprling pusition,

When the camera is fully opened, the interlock

switch (86), located at the 1eft rear corner of the
mirrar cover, is closed and the battery is conneet-
ed to the camera electrical cireuitry (Figure 1-4),
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FIGURE 1-4 S6 WITH CONTACTS CLOSED

2. Loading the Film Pack

The Mront cover litch is loceted i the right side
of the camera just inside the rim of the bottom
cover assembly. Pressing down on this yellow

latch releases the front cover which drops down

to expose the film chamber. With the cover apen,
a filim pack can be inserted or an exhausted pack
can be removed.

A fresh film pack is loaded into the film chamber
observing coler coding (Figure 1-5), Under cer-
tain circumstances a partially used pack could be
inserted, but this action will cause some deviation
in the normal counting sequence.

The battery is & part of cach 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. [t must be fully closed and latched,

MATCH COLOR CODE ON PACK
WITH COLODA CODE ON CAMERA.
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FIGURE 1.5 INSERTING FILM PACK
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Guars in the front cover must engage the main
gear train of the camera before the gear train is
put into motion. A switch (S7) located in the
forward section of the gear train compartment
initiates the application of power to the gear
train drive motor. Switch S7 is actuated by two
components,

(1) A projection on the front cover latch (Fig-
ure 1-6A), and

(2) A post on the right rear cdge of the front
cover (Figure 1-6B).

$7 ACTUATOA POST
$7 cLosto
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FIGURE 1-6 S7CONTACTS OPEN AND CLOSED

Thus, the cover must be fully closed, the gears
engaged, und the latch fully seated, in order to
actuate the drive motor.

As S7 closes, power is applied to the drive motor
(S8 is also involved and is discussed in a following
paragraph), the gear train is set in motion and
aclualtes a device called the film pick The pick
engages the dark slide, pushes it into the spread
10lls and the dark slide is cjected from the Jower

front edge of the front cover. The camera is now
ready to take the first picture,

4. Setting the Exposure Connter

When a used film pack is removed from the film
chamber, the action automuatically rescts the ex-
posurc counter at the rear of the camera o the

start position, closing S8. With a new film pack
installed and the front cover closed and letched
(S7 closed), the motor is powered, and the dark
slide is cjected. The cxposure counter turns to

number 10 (Figure 1-7), indicating that 10 pic-

fures remain in the pack.
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IGURE 1-7 COUNTER

$. Viewing and Focusing

Viewing and focusing is accomplished through

a reflex system (Figure 1-8A). In the viewing
mode the image passes through the lens to a
fixed mirror which reflects it down to the fres-
nel viewing screen. The viewing path from the
viewfinder cyepiece lens is from a parabolic mirror
and wafer lens, of [ the fixed mirror to the fres-
nel screen. On most cameras the fresnel screen
contains a circular split-image arca which is used
as a focusing aid. A knurled knob (the focusing
wheel) on the shutter housing is rotated to ad-
Just the cumera focus, The scenc is in focus
when a vertical line within the split-image arca is
perfectly straight. On early cameras (without

a split-imuge feature), the scene is in focus when
the image scen on the fresnel screen is sharpest,

6. Making the Exposure

The exposure is made by pressing the release
button. This completes the electrical circnit to

CONCAVE
PARABOLIC MIRROA

FIGURE 1.8 VIEWING AND SHOOTING

the shutter to initiate a scrics of cvents. The
shutter blades close to cut off the optical path.
The hinged fresnel viewing screen is swung up-
ward and comes 10 rest in front of the fixed view-
ing mircor (Figure |-8B).
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The shutter opens and closes to perform the ex-
posure function,

A first-surfaced taking mirror is fastened to the
underside of the fresael carrier wsembly. The




image is reflected by this mirror onto the film
surfuce, The electronic metering systen deter-
mines the required exposure, and programs the
shutter opening and duration accordingly.

The incorporation of a micror in the lensto-film
path is necessitated by the nature of the film, No
separate negative is employed. Instead, the image
appears as a direet positive, Since the final pro-
Juct is an opaqque print, it is viewed by reflection,
As 2 result, the mirror is needed to revense the
inmage 50 that the Ginal print will be properly
oriented. This requirement, in turn, dictates the
use of the reflectange type viewing screen ruther
than a ground-gliss ty pe 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 propesly
maintained, however, since the surface-coated ex-
posure mirror is displaced by the same dimension,

During exposure, the light from the viewing sys
tem must be prevented from striking the film,
‘This is accomplishied by a rubber light stop ad-
hered to the hinged fresnel carrier. When the
fresnel carrier moves upward, the light stop
blocks off light from the viewfinder eyepiece.

As indicated by the forcgoing description, the
viewing system is blacked out duing 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
rolls. The rolls break the pod, spread the developer,
and cject the film from the canicra,

7. Completing the Filmpack

As cach exposure is completed, the exposure
counter subltracts one digit until the ten exposures
have been made, The counter then indicates (0).,
When this occurs, switch S9 is closed. Closing
this switch inhibits the flash and exposure timing.
Since the counting cycle is initiated by the inser-
tion of a film pack, the pack may not necessar-
ily contain a full supply of film. If, for some
feason, a partially used pack is removed and re-
inserted, the top film will be the dark slide. The
counter will start at number 10. Since switches
S8 und S9 are physicully attached to the coun-
ter, the cumera will cycle through 10 exposures
cven though there be less than 10 sheets of film
in the pack. This deviation must be recognized
whenever a purtially exposed pack is used.

8. Developing the Print

As in other Polsroid pack canteras, the picture is
developed outside the camera, Unlike previous
Polaroid Lund Cameras, however, there is no
negative to peel off and discard.

Thus, there is no requirenient for a development
timing cycle. The nature of the film is such that,
once delivered from the camera, the picture will
assume its fina) appearance automatically with
no further attention by the operator.

9. Exposures Using Flash

The SX-70 accepts a speciol 10-lamp flash bar
that plugs into a receptacle directly over the cam-
vra Jens. There are five lamps in & row on cither
side of the bar which must be 1emoved, rotated,
and reinserted after the fifth lamp has been fired
(Figure 1-9),

Insérting a Nash bar into the Mlash socket closes
switch S2 in the socket. This action scts up the
shutter clectronic 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.

NOTE: Ou carly wamnera models, the light mea-
suring chrewit remains active even with the flash
bur inserted into the socket. If the circuit deter
mines that there is sufficient umbient light, an
exposwre will be made without the flush. Camcras
with “P" configuration or later shutters, Jo not

have this light measuring feature in the flash mode.

Regardless of the ambient light level, the circuits
will fire the flash when a flash bar is in the s ket
(tnless, of course, the lamps have all been uscd),

I the array has been exhausted, the shintter
will complete the exposure cycle without flush.
Maximum exposure duration is thirty scconds

When the exposure counter reaches 0 (cmpty) the
camera will aot fire a flash Lunp even though un-
used lamps remain in the bar, The previoumly dise
cussed deviation associated with the exposire
countyr is applicable to the Mash functions, If an
unused lanmp is in position and if i« partially cinpty
film pack has been reinserted, the camery will
continue to fire lamps after the last sheet of fitm
has been exposed, until the counter reaches zero,

FIGURE 1-9 INSERTING THE FLASH BAR

10. Closing the Camera

Whien through using the camera it can be folded
aud Latched in its closed configuration by pushing
the erecting link, When the camera is closed, the
mterlock switch (S6) is opened so that the bat-
tery is completely disconnected from the camcra
circuits, The trim wheel (the lighten/dacken ad-
Justment associated with the photocell) automat-
ically returns to its normal position cach time the
camera is vlosed,

€. SHUITER DESCRIPTION (AMBIENT
LIGHT MODE)

The shutter employed in the SX-70 canera is
unique. No direct comparisons should be drawn
between the manner in which it functions and
the function of other Polaroid vlectronic shutters.
No manually adjustable or fised aperture is an
ployed. When a picture is taken, two shutter
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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 blades 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 fune-
tion of the photocell cutouts is deferred until the
action of the shutter cutouts is explained aithough,
in vperation, the two functions are interdependent,

When the camera is open for viewing, but before
the ielease button is pressed, solenoid #1 is de
encrgized and the shutter blades are open, A
spring (opening spring) holds the shutter blades
wide open (Figure 1-10). The lens thus provides
meximum viewing/focusing brilliance. Solenoid/
spring action 1s discussed in detail in the next
section of this manual,

e e ———

OPENING SPRING

FIGURE 110 SHUTTER BLADES HELD OPENED



When the relcase button is pressed, a switch S1
loses (Figure 1-11A and B) and applies operat-
ing power to the shutter. As svon as power is
applied to the shutter, solenoid §1 is energized and
rapidly moves the shistter blades to the closed
position.

When the solenoid has resched the end of its stroke
(shutter closed), it no fonger requines maximum
current to hold it at that pusition. Switch S4
(located on solenoid #1) closes (C-B) and activates
an clectronic circuit culled the POWER DOWN
CIRCUIT. This reduces power to an adequate

CI0032(R2-1-11A

RED BUTTON

FIGURE 1-118 S1 — OPERATION
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fovi ) to held the sofenoid sfter the high-cnrrent
vireuit has completed the solenoid operating
function and switches on the motor diive cir-
cunt, Thus, the shutter will remain closed, with
minimum battery drain.

Light entering the lens is now cut off and the
reflex mirror is swung npward to picture-taking
pusition. The electionic latch (activated by
opening SS) assures that the sequence will be
completed even if the vperator removes his finger
from the experuse bulton, S1.

When the miveor swings up, a mechanically oper-
ated swilch (83) uctinstes a Y™ duelay circuit (40
milliscconds)(Figure 1-12) so that the shutter will
not function until minor bounce has subsided. At
the end of the dclay period the cleetronic 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 clee-
tronic switch opens and starts the integration cycle.
The integration cycle is that period during which
the total amount of light (intensity and duration)
reaching the photocell is transfermed clectronic-
ally to regulate the length of time the film is ex-
posed. The <hape of the opening in the shutter

bludes and the motion of the blades is such that
all of the factors involved are continously vaitihle
throughout the exposure period. This fact, how-
ever, is a design consideration and should not
confuse the theory of shutter operation from a
maintenance point of view.

When the camera completes all of its automared
functions and the rclease button has been relcased,
all voltage is removed from solenoid #1 and the
shuticr opens in preparation for the next cxposure.

It should be noted that under extremely low
light conditions, the shutter will ¢lose completing
the cxposure vycle in 14 1o 30 seconds whether a
siitable exposure has Lovn produced or not,

D. SHUTTER DESCRIPTION (FLASH MODE)

The special ten-shot flash bar is cquipped with a
shorting bar so that when the Lur is inserted, two
contacts within the camera are shorted. This
switch is identified as S2. When S2 is closed,

the shutter electronic circuit detects that a flush
bar is in place and ready for firing. In genceral,
the sequence of functicns remains the same as for
ambient light aperation with the following
exceptions:

ARECOCK RAM

FIGURE 112 S3 BEING OPENED BY RE

OCK RAM
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A mechziical deviee identificd as the intereeptor 10 give the proper Mash exposure. As sulenoid

15 connveted to the lens focusing mechanism ¥ de-cergices switch $4 moves from the C-B

(Figure 1-13A), The intereeptor is moved as the position to the C-A position. "This switch con-

Jens is focused regardless of whether zibient- nects VCC to the FFA.

light ur flash pictures are being tuken, When

4 Mash bar is in place (S clesed) and the sear When the Nlush delay period resches cotipletion,

frain oprens switch SS (.gure 1-14), whnoid the circuitry removes the Tolding current from

42 i cuvrgized and pulls the interceptor into pos solenoid #2. Since the soh noid is an vlectro-

ition 1o physically restrict the shutter blade travel mechanical dovice, renioving puace fiom it couees

(Figure 1- 12B). Since the interceptor is controlled a collapsing magnetic ficld which induces a Ny

by the focusing mechanism, the shutter opening back voltage. This voltuge pulse is fod to the

i3 related o cunera-tosubject distance thus cons Mlush circuitry which then sy plics the firing voltage m
pensating for the (iahibutb-tosubject distance #cross the Nash Lanp., ! ¢ 3.’.8:?.558&',‘:3;‘“"
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In cameras with “P" configuration or Jater shut-
ters there is no winbient light measurement made,
119 Mash bar is in the shutter socket a Nash pic-
ture will result regardless of the ambicnt light
level.

On early cameras, an ambient light measurement
is made during the fMlash delay period. Since the
photoeell dperture is a part of the shutter bludes,
the amount of reflected light reaching the cell
will also be a function of focusing distance. The
shutter clectronics delays firing the Mash lamp
until the shutter has opened to the aper ture estab-
lished by the focus wheel. During this delay per-
iod, if the ambient light level is sufficiently high
1o cause triggering of the integrating circuits,

the exposure will be completed and the shutter
closed before the firing voltage reaches the lamp
and the lamp will not be fired.

The Nash circuit just mentioned performs two
additional functions, It produces a signal that
shorts out the integrating (exposure timing) cap-
icitor 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 inteival, the
circuit encrgizes solenoid #1, the shutter closcs,
and the scquence proceeds as in the ambient-
light inode.

I the bulbs in the Nash bar arc 1)l used when

the operator attempts to make a 1Tash exposure,
all of the previously described circuitry will fune-
tion up to the actual firing of the Nash lamp.
Since there is no lamp 1o ignite, no Nash firing
current wall be drawn,

There will be 2o ovtput signal from the Nash
sequencing circuit, wnd an ambicnt light exposure
will be made. On cameras with “P™ or later con-
figuration shutters, the result will be a biack pic-
ture unless the ambient light level is high enough

to give an exposure. This is cansed by the fact

that “'P" and later configuration shutters have

no integrating function as long as a Mish bar is
inserted in the socket. Early cameras lave a twenty

second time-out period cven with a Nosh bar inscried

in the socket. Thercfore, if the flush bar is ex-
hausted, a properly exposcd picture will result
if the ambient light is great enough to produce
one in twenty seconds.

Il - THEORY OF OPERATION

A. INTRODUCTION

A general deseription of the camera and the
sequence of its functions is contained in Section I,
In that section, detailed analysis of individual as-
semblics and electrical circuits was minimized so
that emphasis could be placed on the intenelations
ship of various functions. In the following para-
raphs, the individoal groups of componcnts are
described in greater detoil, The descriptions are
presonted in the sequence in which the conipon-
ents were mentioned in Section 1.

B. POWLR 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-
exposure film pack., When the pack is inserted in-
to the camera, two contact pads on the bottom sur-
face of the puck engage two spring-loaded contacts
on the inner bottomn surface of the camera bottom
plate. From these two points, it is distributed to
its destinations by the coppor foil strips of a flex
circnit on the outer surface of the bottom plate.

The battery has adcquate capacity to expose all ten
film frames with at least six months of expected
shelf life.

C. LINS

Ihe lens employed is 4 forr elenwnt, glacs kens of
/8 aperture with a focal kngth of 11Smwm. [t has
a focusing range of infinity down to 10.4 inches.
Focusing is accomplished by muovement of the
front element only, Ilelical theeads in the lens
mount provide the liavar lens clement movement,
Operation is by means of a geared focus wheel at
the top of the shutter housing. There is no manual-
ly adjustable diaphragm associated with the $X-70
lens.

D.  VIEWING AND EXPOSING SYSTEM

When the camera is crected to picture-taking con-
figuration, the subject can be vicwed through the
collupsible viewfinder. Figures 2-1 and 2-2 show

the two optical paths in the camcra, Note the
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FIGURE 2.1 VICWFINOER OBTICS (VIEWING]
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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
sereen,

The entire subject image is now reproduced on the
viewing screen. At this point, viewfinder optics
must be employed for focusing. The optics must
transfer the imuge from the viewing screen to the
eye (done by the parabolic mirror and viewing
1nirror) and must present the image in a fairly sharp
contrast to permit proper focusing (done by the eye
Ienis and parabolic mirror),

o

1. Fresnel (Figures 2-3A & 2-3B)

The special fresnel (pronounced Frelinell) screen
is vmployed to enhance the viewing image by in-
creasing the brightness and definition. If 2 natte
white surface were substituted for tie fresnel
screen, an image would still be visible. However,
the light rays striking ncarest the corners of the
screen mect the sereen at a more oblique angle
than the rays striking near the center. At this
preater angle, a larger percentage of the light is
dispersed and less light is returned to the vicwer.
Thus, on a matte-screen image the cormurs would
appear darker than the center. The fresnel screen
is designed to overcome this problem.

The screen itself s u shicet of plastic upon which

arc impressed & series of concentric rings much

like the g p d into & phonograph record
(Figure 2-3) instead of having a vee shape; how-
ever, the grooves in the fresnel screen form a saw-
tooth with a tooth angle increasing slightly with each
successive groove in such a manner as to complement
the decreasing angle of the light ray. The saw-tooth
Nuttens 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 screen is silvered to provide
optimum reflectance. The result is 2 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.

In summary, the fresnel satisfies threc conditions:
(1) it enhances focusing by distributing light rays
evenly across the eatire viewing area (2) it guarantees
proper focusing by nature of its acting as a ground
glass — thus insuring that the subject is in focus when
the eye sees the image in focus on the screen (3) it
acts as a reflecting surface to permit the eye to see
the image through the viéwfinder optics.

As shown in Figures 2-3A and 2-3B, two types of
fresnel screens are used. Current types (Figure

2-3A) have a splitimage circle cut into the center of
the screen which makes focusing easier. Specially
oriented prisms within the circle split the image un-
less the camera is perfectly focused. Therefore, a
straight vertical line in the image area would appear

to be broken unless the subject is in focus. To further
casc focusing, the image within the split circle appears
brighter than the rest of the fresnel image. Thisis
Ppossible because the split circle area is not coated

in the same manner as the rest of the fresnel. This
latter feature improves the ability of the viewer to
focus the camera in dimly lit areas.
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FIGURE 2-3. FRESNEL SCREEN



2. Viewfinder

The viewfinder optics consist of an eye lens, a con-
cave mirror, and a wafer lens (Figure 2-4). Asin

oll simple optical systems, a certain amount of dis-
tortion is inherent in this design. A small wafer lens
isintroduced into the view(inder optical path to
limit the angle of acceptance and, thus, reduce distor-
tion. The size of the lens opening is large enough
to provide scceptable viewing brilliance and, at the
same time, small enough to be casily closed when
the camera is in the exposure mode. (On carlier
models a rectangular mask called a stigmatic pupil
takes the place of the wafer lens.)

CI0032{R2)-24
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fresnel carrier swings away from the film plane
and comes to rest in front of the viewing miror.
During the moment of the fresnel carrier (and
until it returns to its initial viewing position), a
flexible light stop closes a 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 di ion of the electro/mechanical
assemblies.

3. Micrors

Two first surface mirrors are used in the SX-70 op-
tical system. When a picture is being taken, the fres-
nel carrier is raised. This places the 4-edged taking

nel screen.) The second mirror, the 6-cdged viewing
misror is used in the optical path twice, First, the
light rays entering the camera from the taking lens
are reflected onto the fresnel screen by the viewing
mirror. Secondly, the operator views the image on
the screen with light reflecting off the viewing mirror
(Figure 2-1). (The viewing mirror is located on the
underside of the mirror cover assembly.)

4. Flare Baffle

The Nare baffe (Figure 2-2) is a spring-loaded plate
which springs up when the fresnel screen moves

into the picture-taking mode. In this state, light is
prevented from passing through the lens directly onto
the film without first being reflected off the taking
mirror. This prevents “hotspots™ from appearing

on the finished picture. When the fresnel carrier

is in the lowered position, the flare balfle is held
down, out of the optical path.

E. CAMERA ELECTRONICS

1. General

The SX-70 is unique, both in its principles of
operation and in its functional design. It can be con-
sidered as an electronically controlled mechanical
device. An electronic control module (substrate

or ECM) contains all of the electronic components
with the exception of the motor control (MCC)
integrated circuit and the flash fire assembly (FFA).
Because the ECM is located inside the shutter hous
ing, it becomes identified as part of the shutter (Fig-
ure 2-5). It should be noted that all of the camera
automation is ¢ lled by the integrated circui

in the ECM,

SHUTTE
ASSEMBLY

(ELECTRONIC CONTROL MODULE)
CI0032(A2)-28

mirror into the optical path and light is reflected
onto the film plane. (The taking mirror is mounted
on the fresnel carrier on the side opposite the fres-
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FIGURE 2.5 ELECTRONIC CONTROL MODULE
(ECM)

The entire ECM (rather than its individual integrated
circuits) is used as a replacement item. For that
reason, the theory of operation and analysis techni-
ques presented in this manual have been prepared

in such a way thut the repairman cun relate a specif-
ic camera fallure mode to an ECM function.

2. Switch Functions (Figure 2-6)

4. Switch S1 is actuated by either the red shutter
release 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.

b. Switch S2 places the circuitry into the flash mode,
Switch S2 is closed when the Nash bar is insert-
ed into the FFA on top of the shutter housing.

It commands the integrated circuit in the FFA

to sclect the first unused flashbulb and, to fire

the bulb. It also enables the ECM to energize
solenoid #2 which limits the opening of the shut-
ter blades so that flash exposure will be determin-
ed by flash-to-subject distance. When solenoid
#2 is energized it engages 2 mechanical coupling
between the shutter blades and the focusing
mechanism,

L:f”

_ )
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FIGURE 2.6 SX-70 SWITCH LOCATIONS
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Swilch $3, mormally closed at the beginning of the
eaposure cycle is upened by the recock ram located
in the gear train assembly. See Figure 2-7. As

the exposure sequence begins, $3 opens and
actuates a delay circuit (Y delay) in the EMC

whtich retards the start of the actual exposure
approximately forty milliseconds so that mirror
bouace will have subsided before a picture is tak-
e, At the vnd of the delay time, the shulter

s1arts 10 open and the electronic timing funclion
(iategration) takes place, If a flash circuit is in-
serted into the FFA (52 closed) an additional

Mash delay circuit is activated to insure that the
exposure gels full effect of the light derived from
the Mash. At the end of the exposure cycle when
the Fresnel carrier inoves down into viewing position,
§3 closes as the recock ram moves away. It s now
reset for the next camera cycle.

Switch 54 s tripped by an actuator on the
plunger of solenoid #1, the shutter blade act-
uating solenoid (Figure 2-8).

RECOCK RAM

5% CONTACT

FIGURE 2.7 S3 BEING OPENED BY RECOCK RAM

6

NOTE: Whewever the SX-70 thutter is discuss-
ed, it nust be noted that, since the cumera is

a single-lens reflex and focusing is accomplished
through the taking lens, the shutter’s normal
stale is open, not closed as in other Poluroid
cameras.

When the shulter release button is pressed

and the ¢xposure cycle is initiated full bat-
tery power is delivered to solenocid #1, clos-
ing the shutter, Once the solenvid plunger

is seated it no longer requires as much power
as was originally necded to overcome its static
inertia, Switch S4, thercfore, closes the 54
C-B contacts to the ECM and the vlectrical, power
to the sulenoid coil is reduced to the “pow-
er-down™ value which is sufficient to continue
the exposure cycle yet low enough to conserve
battery drain.

When the switch 54 (CB contacts closed) trans-
fers to the ECM it sends power to the drive

54 IN CA
POSITION

SICONTACT

CI00I2(AZ1-2-7
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SOLENOID M
PLUNGER
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FIGURE 2.8 S4 SWITCH OPERATING CONFIGURATIONS

motor and operates the gear train. When 54
Jds actuated, (CB contacts closed) it also dig-
connects power from the FFA fash circuitry.
This action prevents damage to the circuit in
the event that a Mashbulb becomes short-
circuited after it is fired.

Switch 85 (normally closed at the beginning

of the exposure cycle), like 53, is located in

the gear train and actuated by the recock ram
(Figure 2-7). When the gear train rotates to

the appropriate point in its cycle, S5 opens and
removes power from the drive motor, applying
dynamic braking voltage to stop the gear train
quickly, The ECM reacts to this command

in such a way that the exposure cycle continues
completion even though the operator has re-
leased the exposure button (S1). After exposure
and when the fresnel camier returns to the

viewing position, S5 is closed by the recock
ram and stops the camera cycle.

™

Switch 86 is closed by opening the camera to
the picture-taking position. It disconnects
the negative side of the battery from the com-
mon return (ground) when the camen is fold-
ed to assure the removal of power from the
circuit.

g Switch §7 is closed when the front cover is
closed. It is wired in series with $6. Like
S$6, S7 disconnects the negative side of the
battery (rom the common return so that the
camera cannot function until the front cover
is closed and latched. It is an interlock during
normal picture-taking. With 56 and S8 closed,
it initiates the dark slide function.



h. Switch S8 (Figure 2-8A) is part of the exposure
counter operated by the counter wheel. As S7
closes, power is applied, cjecting the dark slide.
After dark slide ejection, the counter wheel
tums, opening S8, S8 then remains open until
the film pack is removed. When the pack is
taken out, S8 closes.

-

Switch S9 is near S8 on the exposure counter
assembly., When the counter reaches the 0
position, switch S9 closes and the ECM inhibits
the flash-firing function, so that if an unused
bulb is still availadle it will not be wasted.

j. For a handy summary, see the Switch Function
Table.

3. Function Sequence

The following paragrag ibe the seq

in which the switches operate during normal op-
eration of the camera.

oA

a. The operator opens the camens. Switch S6
connects the battery to the camera circuitry.

b The operator opens the front cover. Switch §7
opens and removes battery power from the
camers.

CI00J2(A2)-2-8A

FIGURE 2-8A S8-S9 EXPOSURE COUNTER

<. The operator inserts a film pack. (When the pre-

coupling device set the exposure counter to the
position just before the first exposure and closed
S8, 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
ejects the dark slide.

NOTE: During this action (and in certain other
operations) other switches actate and functions
occur but, unless they contribute to the parti-
cular camera function being described, they are
omitted from this discussion.

ol

The counter indicates exposure #10 (and opens
S8) thereby showing that the camera is ready to
take the first picture.

The operator aims, focuses the lens, and presses
the red shutter release button (S1). The ECM
actuates solenoid #1 which closes the shutter
blades. Solenoid #1 transfers the S4 contacts

from CA to CB, which in turn, switches the
circuit from full solenoid power to holding current
(power-down). Closing contacts CB of switch

S4 also starts the drive motor. Opening S4 (CA)
removes power from the FFA,

. 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 recock gear. The recock ram falls off the
recock cam, allowing the ram to snap forward.
This allows the drive spring to raise the fresnel

bly to the exposure mode. The ram also
moves away (rom S5 allowing S5 to open. This
action causes the ECM to dynamically brake the
motor which will remain at rest throughout the
exposure segment of the cycle. The SS switch
action also programs the ECM to complete the
cycle even though the operator has released the
exposure button after S5 is open.

NOTE: There would appear to be a contradic-
tion between this step and step j-10 below where

in closing of S5 performs the identical function,
Le,, stops the motor and applies braking, S5 is
able to perform in this manner, however, be-
cause the circult (gate) to which it is connected.
is in a different condition during each of the

& While the fresnel carrier was moving up

prior to motor shutdown, the recock ram

opens switch S3. When S3 opens, it signals the
ECM to initiate a 40-millisecond delay in the se-
quence. This amount of time prevents a picture

viously used film pack was removed, @ mechanical SWITCHES
SWITCH FUNCTION TABLE
Switch Acdon . Rewslt
1 Closes Initiates exposure cycle and ceuses circuitry to take snd deliver
the picture.
2 Closes Connects cireuitry to take Mash pictures.
3 Opers Initiates Y™, 40 millisscond delay. (Power down solenold
#2In the flash mode.)
4 CA Closes Controls power to solencid #1 {drops current to holding level).
C8 Closes Slgnals the ECM to start the motor,
5 Opens/Closes Stops motor both by closing end opening depending upon
of action and Internal circuitry.
6 Closes * Connects the battery to the electronic circuitry when the
camera is opened for use,
Opens * When camera closed, cuts power from battery,
7 Closes When S8 is alwo closed, it provides power 10 the camers when seps
the front power is latched (for dark slide sject). Also acts as an
Interlock during normal picture taking.
[ Closes Enables (with $7 closed) the circuitry to sject dark side. Opens
agein after the dark siide is sjected.
° Closes Prevents firing flash if film pack counter is on "0,
subsided.
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from being taken until mirror bounce has

h

j.

At the end of the 40 millisecond delay period,
the ECM removes power from solcnoid #1 and
the shutter opens. Simultaneously, the circuit
starts timing the exposure (integration). The in-
tegration components of the ECM are controlled
by the amount of light reccived by the photo-
cell. At this same time, the flash delay section
of the ECM is made ready but will not function
unless a Mashbar has been plugged in, to close
switch S2.

. When power is removed from solenoid #1 (and

the shutter begins opening), the actuator on the
plunger returns switch S4 to its original condition
(CA closed). When the exposure timing cycle is
complete, power is returned to solenoid #1 and
the shutter closes, opening CA, closing CB, plac-
ing solenoid #1 again in the power down condi
tion and starting the motor to eject the exposed
film.

NOTE: The length of the timing cycle is deter-
mined by the amount of light reaching the photo-
cell If there is insuffictent light to correctly op-
erate the integration circuits, the system will quto-
matically terminate the exposure within 14 1o

20 seconds.

When, in the previous step, the solenoid closes
the shutter blades and the drive motor is ener-
gized, the gear train resumes its sequence with the
following resulits:

The film pick feeds the exposed film to the
spread rolls.

2. At the end of its travel the pick is held in its for-

3.
4,

“

o

ward position by the pick latch.
Film moves through the spread system,

The recock gear cam proceeds to return the re-
cock ram which, through the bell crank, moves
the fresnel carrier down,

The recock ram closes switch S3 to prepare for
another exposure,

The light stop opens the optical path to the
view(inder,

The film completes its passage through the
spread rollers. The front cover idler gear meshing
with the gear train powers the top roller which
drives the film through the exit slot.

. The fresnel carrier when fully scated is held

by the recock ram.

The pick latch releases the pick and the pick re-
turns to its starting position,

The recock ram closes S$ to czuse the ECM to
shut ofl and dynamically brake the drive motor.



k.

F

11 the uperstor has removed pressure from the
exposure button sl power will be removed and the
shutter blades will open 1o permit viewing. If

the button has not been releused, the shutter
blades will remain closed until the operator re-
moves his finger f'rom the button.

When a fMash bar is placed in its socket, it closes
switch $2. This switch connects the ECM in the
flash mode. All of the mechanical sequences will
remain as just described. The ECM however, will
now provide power to solenoid #2 when switch
S5 (in the gear train) opens, and will maintain
itin a power down condition when S3 opens.

Within the shutter assembly a cam follower is
driven by a cam on the focus wheel and arrang-
ed 50 that it will mechanically stop the travel of
the shutter blades relative to the focus distance,
When solenoid #2 is not energized, a spring on the
cam follower prevents engagement-of the cam
follower and the shutter mechanism functions

in the ambient cxposure mode. When the ECM
is prog d for flash, solenoid #2 is encrgized
and the shutter opening is controlled by focusing
distance.

When making a flash exposure and the shutter
blades start to open, the interceptor will be set
to a position determined by the focusing mech-
anism but out of the path of the interceptor pin.
When solenoid #2 is energized, it pulls the inter-
ceptor into the pins path of the blades and stops

them at the aperture for Nush exposure at the sct
distance (Figure 1-13). The interceptor latches
in this position. At this time, the ECM removes
the power from solenoid #2. The solenoid, like
any inductive device, produces a flyback voltage
when its magnetic field collapses. This flybuck
voltage is used to trigger the ECM which, in turn,
applics power to the FFA to ignite the next un-
used flashbulb.

F.  SHUTTER MECHANICAL DETAILS

(Figure 2.9)
The following paragraphs describe the manner in
wlhich the mechanical components of the shutter re-
spond to either manual or clectrical direction.

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 split fresnel

image into focus, 2 cam molded into the rear
surface of the focus wheel moves the component
identified as the cam follower assembly. The
trim link coupled to the trim assembly is pinned
to the cam follower in such a way that follower
maovement is also directly influenced by the set-
ting of the trim wheel. (The trim wheel is the
lighten/darken control on the photocell.)

0. The shutter performs an additional function in
the flash mode, One of its circuits examines
the #1 flash bulb contacts and by virtue of the
resistance determines whether or not the buld
has been fired. If the #1 lamp is exhausted, the
circuit scans to #2, etc. When an unused lamp
is located, the firing circuit remains connected
10 the lamp unti] it is used.

NOTE: It Is important to be aware that in early
cameras the timing (integration) circults 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 lev-
el is high, the picture may be made by ambient
light without firing the flash. Also, if all the flash-
lamps are expended and a picture is taken, an am-
bient-light exposure will result. The photograph-
er 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 determin-
ed by the flash-to-subfect distance.

FLASH TIMING SEQUENCE CHART

End

Sot. 1 s3 Flash Sol. M1

Powst Opens Delay Power

Down/ Sol 2 Activated Sol. 2 Down

Sol. 1 S48C Power Flash Delay Power Off S48C S3
Up Closes Down FOD FF Closes Close
So Blades Open to Correct Sol. 91 gccnhomd
s1 S4CA Sol. 2 Aperture S4 AC Close Powers Up/|  Film ss
Closes Opens | Power Up Vo Power FFA FT Ejocted Closs
*Y OELAY® o \ E g [ 1A
I l L OfLA uu;&u '3:."l<'>:-" ; 1

At High Light  Stop Blades
Levels Early Ambient Close
Cameras will Expowure
take Ambient
Exposure (does
not apply o
“P** configura
tion [T1) and
“P* conligure
tion (F] witha
green power chip)
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2. When an ambient-light exposure is being made,

all of the action just described takes place but
docs not affect the shutter action. However,
when a Nash array is inserted switch S2 in the
Nash socket programs the clectronics to encrgize
solenoid #2. The impact of this action on the
movement of the shutter blades is described in
paragraph F4 but first the shutter blade actuation
must be described as follows:

When the ECM circuit powers solenoid #1, the
solenoid plunger is pulled into its seat, overcoming
the opening spring force. The plunger pulls the
wialking beam, rotating it about 60 degrees.

Each of the shutter blades has 3 pin which en-
gages a slot in the walking beam. As the walk-
ing 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 tot-
ally closed and the gear train has reached the
point in the sequence at which the fresnel
carrier snaps up, the exposure sequence starts.
The blades will proceed toward the fully open
position and return to a closed position in the
time interval dictated by the photoceil and
integrating circuit. Theblades may not reach the
fully open condition if the illumination level is
high, or they may fully open and remain open
for a period of time if the light level is low. If
a nah uuy h mounted, the bhdec may not bc
of th

fonov-fows uudnnhm dmzibed in part h the
foregoing paragraph. The following paragraph
explains the interaction of the follow-focus com-
ponents and the shutter blades.

Installing a flash bar in the camera flash socket
switches the ECM to the flash mode. As previous-
ly explained, at a point in the picture taking se-
quence (flash mode), solenoid #2 is energized.
Fastened to the plunger is the pull down bar.
When the plunger pulls this bar down, it moves
the interceptor into the position where it will in-
tercept a pin (the stop pin) on the walking beam
(Figure 2-9A). Now when the shutter blades
move ds the open position, they will be in-
terrupted by the mechanism just described which
means that the maximum size of the blade open-
ing (aperture) is determined by the focus setting
of the camera. As the camera (and thus the flash
lamp) is moved closer to the subject, the maximum
aperture is reduced so that a correct exposure

will result, The reverse (greater distance/greater
aperture) is also true.

—_—

Jg‘
SOLENOID 12 @

STOP PIN

WALKING
BEAM

C30032(A-2.9A

FIGURE 2-9A SOLENOID S2 OPERATION

S. The shape of the pin on the walking beam is

such that once contacted by the cam mte«:eptor
itr ins latched in that position until sol
#1 is actuated during the next phase of the shut-
ter cycle. When the plunger on solenoid #1 pulls
in, the follow-focus pin disengages from the in-
terceptor and the solenoid #2 plunger returns to
it original position under the force of the inter-
ceptor hinge spring.

6. Since the photocell ts are
within the shutter h , they are i
in this discussion. A lcm is employed to focus
the reflected light from the subject on the photo-
cell. A second pair of -openings in the shutter
blades control the amount of light received by
the cell as previously described. A variable neu-
tral-density wedge system is cmployed to provide
lighten/darken adjustments (Trim Assembly).
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 centered when the camera
is closed.

tained

Tnded

~

To compensate for any variations in individual
photocell characteristics, a neutral-density filter
is selected and installed in front of the photocell
lens during assembly. A calibration must be per-
formed and a filter of correct density installed
any time the ECM requires replacement.

212

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 cach sheet of film and, as
the sheet 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 charactenistics, 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. See 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. (Additional film information is avail-
able on pages 60 and 61 of *“The World of SX-70".)

CI0032(R2)-2-10

FIGURE 210 SPREAD ROLLER SYSTEM

H. SEQUENCE OF OPERATIONS

The operator pushes SI, applying full power to

solenoid #1, which closes the shutter blades, and
hed solenoid #1 against S4, changing it from CA

Io CB. Closing CB cuts solenoid #1's power from

high to low; low is enough to hold the blades closed.

Qlosing CB also signals the ECM to start the motor.

The motor starts the gear train moving. The move-
ment of a cam on the gear train releases the recock

ram and, through spring action, raises the fresnel
carrier. When the recock ram moves, it opens §§

and then S3 at certain fresnel carrier angles. Open-
ing S$ stops the motor after it has made only a brief
jog. Opening S3 starts the Y-delay; a 40-millisccond
delay which allows the fresnel carrier to come to rest
after its travel. (This eliminates bouncing caused by
the sudden stop of the carrier on the mirror cover.)

At the end of the Y delay, power is removed from
solenoid #1, allowing the spring to open the shutter
for exposure, and moving S4 from CB to CA position.
When the proper exposure level is reached, the photo-
cell trips the Schmitt Trigger (S/T) in the ECM which
sends full power to solenoid #1. This closes the
blades and transfers S4 from CA to CB. As before,
closing CB cuts solenoid #1's power from full to low,
sufficient to hold the blades closed; closing CB also
signals the electronics to start the motor.

The motor starts the gear (rain again, and this time
the cams cause a series of actions at different posi
tions of gear train movement:

— it starts the pick which pulls the film into the
rollers (one of which is attached to gear train -
it is this powered roller rotation that pulis the
film through and out of the camera);

— it stops the pick;

- it pulls down the fresnel carrier, which in turn,
moves the counter to the next number;

- it moves the recock ram, closing S3 (resctting
it for the next cycle);

— it returns the pick;

— it seats the fresnel carrier so it is ready for the
next cycle;

— it moves the recock ram, closing S5, which
stops the motor;

- and it stops the spread action.

When SS closes, it cuts power to the solenoid #1; the
spring opens the shutter blades, and S4 is pushed from
CB to CA. (The blades open only if the operator
releases the red button.) The system is ready for

a new exposure cycle.

Springs are used in three of the operations discussed
above: holds the shutter blades open, filps the fres
nel carrier up, and holds the pick at the rest position.

As indicated, inserting a film pack causes automatic
action, This could, of course, be a partial pack:
thetop sheet of film would be cjected as a dark shide
and the counter would register “10™. After the last
actual sheet is used, the camera would still function
until 0™ is reached. If a fMash bar were attached,



and an unused bulb was uvailuble after the last film
sheet wus used, attempting to make another exposure
would fire the Nash.

The differences in the Nash mode are:

Inserting a flash bar closes $2, which activates sol-
enoid #2 to move the interceptor into position.
This controls the shutter blades according to focus
ing: the closer the subject the more light from the
luash will bounce back. Therefore, the smaller the
permitted aperture,

At the end of the Y-delay, a flash delay circuit is
activated, and when S4 switches from CB to CA,
CA sends power to the flash circuit, During the
fixed flash delay, the photocell and S/T are opera-
tive, so that if enough light energy is collected be-
fore the end of the lash delay, the blades will be
closed as in the ambeint picture. H . ONn newer
cameras (“'P" configuration shutters), the flash will
fire whether or not sufficient ambient light is
available.

At the end of the Mash delay (the blades at this
point are open 1o the aperture dictated by focusing)
power is removed from solenoid #2 and the dis-
charge (Mlyback voltage) triggers the flash circuit,
firing the flash and starting the flash time-out inter-
val (the fixed exposure time). If, on carly cameras,
an ambient exposure has been made, S/T-2 in the
ECM receives the signal and no flash or Nash time-
out occurs.

At the end of the flash time-out, the circuitry ener-
gizes solenoid #1 which closes the blades. If no flush
has occured, caused by all the bulbs having been
used, no signal will be seat to solenond #1, and on
carly cameras an ambient exposure will be made.

If the S/T has not collected sufficient light energy

at the end of a fixed period (20 seconds), the blades
will automatically close. On newer cameras, the
exposure time remains short and a black picture

will result,
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Il - TROUBLESHOOTING

A. INTRODUCTION

The $X-70 camera is an electronically controlled
device, the clectronics being in the integrated
circuits (1C) mounted in the Electronic Control
Moducl (ECM) and Flash Fire Assembly (FFA)
in the shutter housing and in the Motor Control
Circuit (MCC) in the camera back. Because the
IC’s are non-repairable items, there is no require-
ment to trace faults within the integrated circuits.
Itis mandatory, however, to be able to identify the
d inputs (switches open or closed, ctc.)
and the resulting output signals. The SX-70 Com-
prehensive Tester provides the readouts necessary

toconfirm an ex re malfunction; buta thorough

understanding of the theory of operation is requir-
ed if meaningful use of the tester is expected. If a
particular camera function fails, it is necessary to
recognize how the failure is related to the operat-
ing sequence of events and thus reduce testing pro-
cedures to those related to the area of malfunction,

B of the 's total aut ion, itis
unlikely that much useful guidance can be obtain-
ed from customer complaints except in cases of
visible mechanical damage. For this reason, a well-
defined series of checks, observations, and tests
must be (ollowed. This section of the manual
defines these procedures.

The primary purpose of any fault analysis program
is 10 reduce the investigation time 10 a minimum,
Thus, it is not only important to cstablish a fixed
routine, but it is mandatory 1o acquire the maxi-
mum amount of information from each step of
the checkout procedure, Use the churts at the end
of this scetion to guide you through each step of
inspection, dynamic testing and post-repair tests.
Analysis of the SX-70 camera is a kcy part of the
complete repair task. If the analysis is done cor-
rectly, it will eliminate excessive repair time and
high parts replacement cost. For instance, initial
evaluation may show the entire shutter to be at
fault; however, continuing analysis determines that
the problem is in solenoid 2, which, when replaced
reduces the material cost considerably (from over
$20.00 to under $2.00). The repair person must
always consider the labor vs, material trade-ofl
when making a repair.

B. INITIAL TESTS

Do not make any arbitrary assumptions, An assembly
or component should be thoroughly tested to deter-
mine whether or not it is performing its function
correctly. Complete the tests in the chart below.,

SX-70 CAMERA REPAIR INSPECTION PROCEDURE

A. FUNCTIONAL TEST
1. Perform light leak test,
2. Check focus and trim wheel torque,
3. Chack trim wheel reset £2 teeth and front cover 1o

shutter gap,
4. Cycle camera 3 times at 5.0 and 6.4 voits with

power pack,
5. Focus camera at 8° — perform aperture test (see
specificetion sheet).
6. Ambient mode tracking st 3 light levels (note current
drain) (see specification sheet),
7. Collimate at infinity,
8. Flash mode trackingat 104", (See specification sheet.)
9. Check flash system.
8. Flash sequence (with camera tester) check counter
rotation,
b. Flash on zev0.
10. Inner frame bow (+,004 10 +.011).
8. OPERATIONAL SEQUENCE
1. Check camara latching.
2. Erecting link (grinding).
3, Positive lock,
4, Check fromt cover moverment and latch.
Check trim reset cam (correct cam and condition).
Light sheld (condition and movement).
Uight .

anroe

o. Output gear slippage.

eck flagh on dark slide with power pack and flash
imulator,

‘ske flah pix st 10.4”, check pramature dark slide.
Check for dirty rollers and film catcher spring.

#39

5.
6.
7.

*If carmera is classilied as “checks ok™ — cycle carmera 12 times at 4.7 snd 6.6 volts
in both Mash ind arnbient modes (totel 48 cycles),

C. FINAL VISUAL
1. Check optical path.
2. Fresnel cosmetics (par s1andards chant). Split image.
3. Wafer and 3° eye lens.
4. Entrance and axit pupil position,

0. SHUTTER COSMETICS
1. Chrome
2. Lem condition.
3. 51 button and photoce!l condition — trim whee! decal
4, S-1 reamote and flash socket condition.
5. Shutter mounting screws (missing or loose).
E. CAMERA BACK
1. Shade blade condition (scratches — distorted).
2. Shade blade movement (gap between blades).
3. Concave mirror condition (color code refur bished only).
4. Repair techs scribe (data and repair canter code).
6. Gear train cover,
6. B cover wi dith
7. Cabie cover — cable clamp — cable restrainer
{condition - position).
8. Cable spring hodk an.
9. Boot retainer tabs in place,
10. Cracked/broken hinges.
11, Shutter hinge bracket pivots and gap (0125 max.).
12. Leather and chrome cosmetics,
13. Set lens at infinity.
F. PICTURE EVALUATION
1. Baffle in pix ares.
2. Cracked/dirty taking mirror,
3. Incomplete coverage {front cover related).
4. Color code and FTC label [refurbished cameras only).

C. TEST EQUIPMENT OPERATION

Checkout of the SX-70 camera requires the use of
several picces of test equipment. The purpose of

this section s to instruct you in the proper use of
this cquipment.

1. Power Supply and Pack Simulator (Figure 3-1)

In use, the system substitutes for the film pack,
giving a steady, reliable source of power.

a. Plug the pack simulator into the power supply
L0 PACK bein;_tanl'ul to observe polarity (ground is
SIMULATOR negative),

s b. Set the power supply switch to VOLTS and
turn the supply ON.

. Adjust the output to the desired voltage (5.8v
normal).
NOTE: Except on Lafayettc-made units, the
€30032(R2)3-1 power supply meter Is not adequate (o set the

FIGURE 3-1 FILM PACK SIMULATOR AND voltage, Use an external meter (VOM or VTVM)
POWER SUPPLY 10 make this setting.

o

INFINITY LENS

CI00I2(R2-3-2

FIGURE 3-2 SX-70 COLLIMATOR
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d. Set the power supply switch to the AMPS
position.

e. Remove front cover from camera.

f. Insert the pack simulator into the camera as

you would a film pack (with the contacts down).

Close the camera S7 switch using the actuator.

2. Collimator (Figure 3-2)

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 simply
and rapidly, the collimation checks should be done
before Comprehensive Tester checks, Collimation
for the SX-70 camera is done on the special colli-
mator as indicated below.

a. Collimation of a Split Image Viewing System

NOTE: If the collimatar is not available, set the
Jocus wheel 1o infinity and look at a scene at least
200 feet away. Observe that the focus is sharp
within a tolerance of -1 tooth to +2 teeth beyond
the infinity setting of the focus wheel,

NOTE: If an early vinrage collimator is being
used, a new adhesive-backed label must be added
10 the target in the position shown in Figure 3-3,

(1) Remove the camera front cover and load
the camera onto the hom of the collima-
tor #321564 (Figure 3-2). (The collimator
uses a rear-illuminated target so no addi-
tional equipment is needed.)

(2) Tum on the collimator light,

(3) View the added target with the focus
wheel set to infinity.

(4) Compare the observed conditions with the
examples shown in Figure 3-4. As indicat-
ed (best case), the upper part of the verti-
cal line should be aligned with the bottom
part of the line or it may be displaced to

the right. (If displaced to the right (accept-

able), it should still be touching the lower
part of the line.)

(5) If the upper part of the line is displaced
to the right so far that it does not touch
the lower part of the line or if it is displac-
ed 1o the left (out of tolerance), the toler-
ance levels are exceeded and the camera
must be rejected. Corrective procedures
are outlined in Section 4,

b. Collimation of Non-Split Image Viewing System
(1) Turn on the collimator light source,

LEFT 5108
OF TOP LINE

)

i

OUT OF TOLE RANCE

BESY CASE

ACC!"A.U\

RIGHT SIDE OF
BOTTOM LINE

C10032(R21-34

FIGURE 34 TYPICAL COLLIMATION CONDITIONS

(2) Open the camers front cover and slide the
vamera onto the horn of the collimator,
Make sure that the comera is all the way
on the horn so that the camera is captured
by the spring latches,

(3)  Swing the collimator infinity lens to its
vertical position. (B sure the 8’ lens is
not in the viewing path.)

(4) Look into the camera viewfinder while
turning the focus wheel counterclockwise
until the image appears sharp, Look at
the collimator center target (top group of
lines) and note the number .63. This num-
ber and the lines should have maximum
clanity as the focusing wheel reaches
infinity,

(5) If the wheel stops before the focus is
sharp, make the following adjustment
before continuing with the collimation
procedure,

Spring-Loaded 1dler Gears

(2)  With the camera still on the collimator,
slip special tool #11939 over the lens and
push it in, toward the back of the camera.
This will disengage the idler gear from the
focus wheel, allowing the lens 1o be tumed
without affecting the focus wheel.

(b) With the focus wheel still set at its infinity
position, look through the camera while
turning the lens, (This is done by main-
taining pressure on the tool.) While tum-
ingit, you will be able to see the target
through the opening in the tool,

(¢) When the image is sharpest, release the
special 1oo) to reengage the refocused lens
to the focus wheel. (Continue with step 6.)

Non Spring-Loaded Idler Gears (Earlier Cameras)
(a) Remove the camera from the collimator.

(b) Loosen the adjusting screw at the bottom
of the shutter housing so the idler gcar no
longer engages the focus wheel and lens
barrel (Figure 3-5),

(¢) Return the camera to the collimator and
adjust the infinity focus by rotating the
lens burrel while maintaining the infinity
position on the focus wheel,

34

IDLER GEAR
ADJUSTING

SPECIAL TOOL

TEM
(ON COLLIMATOR)

CI0032(R2) 36

FIGURE 3-5 DISENGAGING THE IDLER GEAR

(d) When the focus is sharpest, remove the
camera from the collimator and tighten
the adjusting screw, Retum the camera
to the collimator and continue with step 6,

(6) Verify the infinity setting. Do this by
observing the vertical line target through
the collimator infinity lens and the camera
optics. The line should be straight within
the tolerance shown in Figure 34,

(7) Swing the collimator infinity lens back
down to its horizontal position, out of the
viewing path of the camera. Turn the cam-
era focus wheel to the 10.4" setting



(8) Look through the camera and observe the
vertical line target. Compare the observed
image with Figure 34 to determine if the
camera is within specifications,

NOTE: There is no separate close-focus adjust-

ment 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 in-

[inity setting as close as possible to the focus-

wheel stopping point and recheck the close

Jocus. If it is still impossible 10 obtain a sharp

image, the lens is defective and the shutter must

be replaced.

NOTE: 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.

3. Comprehensive Testers (Figure 3-6 and 3-7)

There are two models of Comprehensive Testers
available for semi-automatic testing of the $X-70
camera. The earlier model, Comprehensive Tester
Model A, consists of three interrelated units; the
lightbox, the electronics module, and the power
supply (Figure 3-6). Comprehensive Tester Model

B (Figure 3-7) also consists of three interrelated
units; the Comparalumen calibrated light source,
the electronics module, and the mounting horn or
holding fixture, The purpose of both tester models
is to check the dynamic operating functions of the
camera, (A detailed description of the later tester
is available in a technical manual titled “Model ‘B’
Camera Tester™, This section will deal only with
the operating instructions for the tester.)

MODEL A CAMERA TESTER
a. Set-Up

Before testing the camera, perform the following
set-up procedure,

(1) Calibrate the tester daily. Record the
calibration readings in alog. (If the test
equipment is suspected of poor perform-
ance, calibrate more frequently and repair
if necessary.)

(2) Remove the front cover from the camera,

(3) Set the L/D control to the mid-range posi-
tion using the trim reset cam and focus the
camers at infinity,

(4) Using the S7 actuator, close the S7 switch,

(5) Allow the tester to warm up for a period
of 30 minutes.

LIGHT 8OX

ELECTRONICS MODULE

POWER SUPPLY

C30032(A-38

FIGURE 3-6 COMPREHENSIVE TESTER

CALIBRATED LIGHT SOURCE

o~

MOUNTING HORN

ELECTRONICS MODULE

C30092(A213.7

FIGURE 3-7 MODEL B CAMERA TESTER

b. Ambient Mode Exposure Test

(1) Place the S2 switch 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 hom on the
tester. The camera should go through the
dark slide (S8) cycle. If not, remove the

camera from the horn, determine the cause
of failure, and correct the dark slide opera-

tion. If the camera cycles correctly, push
the simulator flash plug all the way down
into the flash socket.

(4) Read the current meter — it should read
“0" after the dark slide cycle,

(5) Press the exposure button and hold it

down while observing the exposure meter,

The readings must compare to the specifi-
cations shown in the Standards paragraph
at the end of this section, (When the ex-
posure button is released, the meters will
automatically reset.)

(6) Observe the BATTERY DRAIN meter.
The reading should be according to speci-
fications. This test applies only to the
first exposure of a series.

(10)

an

(7) Release the exposure button actuator, All
of the meters will reset automatically.

(8) Repeat steps S through 7 twice (a total of
three times). The exposure readings ob-
tained must be within specifications.

(9) Move the light level selector 1o 6.25. Re-
peat steps S through 7. The readings must
agree with specifications.

Move the light level selector to 800. Repeat
steps S through 7. All readings must agree
with specifications,

Recycle the camera by removing it from
the hom and then reinstalling it on the
horn. This is necessary for the next portion
of the testing.

c. Flash Circuit and S9 Mode Test

(1) Set 5.0 volts on the tester voltmeter, Set
light level at 6.25 and close S2.

(2) Press the exposure button. The number
one READY lamp will go off and the
number one FLASH indicator lamp will
light,

(3) Press and release the exposure button four
more times. The READY lamps should go



off und the FLASH indicator lamps should.
light in numerical sequence each time the
exposure button is pressed,

(4)  Press and release the RESET button on
the flash simulator assembly.

(5) Press and release the exposure button five
more times. The READY and FLASH in-
dicator lamps should sequence as in step 3,

(6) On the Nlash simulator assem by, press and
release the RESET button,

(7) Press the exposure button actuator. The
number one READY indicator lamp should
remain lighted and the number one FLLASH
indicator should not light, (Checks S9.)

NOTE: The toggle switches on the flash simu-
lator assembly can be used to simulate norimal
or used flash lamps. By setting the individual
switches, partially exhausted or defective flash
bars can be simulated,

d. Follow-Focus Test

The follow-focus test is used to determine how
well the shutter blade opening follows the focus-
ing of the lens in Nash mode operation. The
APERTURE meter is used in this test. It is cali-
brated in stops and when the test is performed, it
will indicate stops deviation from the ideal design
aperture, To perform the follow-focus test, pro-
ceed as follows:

(1) Set the camera focus to infinity and the
L/D control to mid-range. Set the power
supply to 5.8 volts,

(2)- Remove the front cover from the camera
and install the S7 switch actuator,

(3) Install the camera on the hom of the test-
er. The camera should go through its dark-
slide cycle.

(4) Remove the camera from the tester and
set it on the collimator,

(5) Swing the 8 and infinity Jenses into their
vertical positions on the collimator and
look through the camera eyelens,

(6) Tum the focus wheel until the vertical
line in the center target is straight (refer
to Figure 3-4), The camera is now colli-
mated for the 8’ setting. Tape the focus
wheel 50 it can't be accidently moved,

(7) Remove the camera from the collimator
and place it on the tester,

(8) Instll the Nash simulator plug into the b. Comparatumen Light Specifications steps 1 through 5 of the Ambient Exposure Meas-
socket on the camera and close the S2 The following table shows the luminance levels of urement procedure, then complete the fullowing:
CLOSE-OPEN SWITCH, various settings used for camera testing. (1) Rotate the camera focus wheel to the

(9)  Set the tight level sclector to 800 cdis/Mn?2, 10.4" setting.

(10) Set the flash mode aperture switch to 8'. ¢. Ambient Exposure Measurements (2) Insert a used Nash bar inlohlhe cnmer'a
Cahd sosition t . s
(11) Block any light from the photocell on the (1) Remove the front cover from the camera, g:’:ﬂ‘:‘dk:l:‘: lh':olsels:::‘) O:C:P‘::.n‘l::
C‘u’:‘"‘ “:‘",‘; square of cardbaard or (2) Quose the S7 switch using the S7 actuator. bar so the photocell is covered.
cr matenal,
2 (3) Set the L/D control to the mid-range posi- (3) Select the 800 cdis/ft? on the Compara-
(12)  Depress the exposure button and observe tion using the trim reset cam and focus lumen and position the camera at the
the APERTURE meter. the camera at infinity. right-hand screen,
(13) Record “‘:f};"%l%%:';g’s'm:d (4)  Side the camera fully onto the horn. (4) Rotate the RANGE switch to the 10.4”
i g : (5) Select the light level desired on the Com- position. -
(14) Remove the tape from the focus wheel paralumen and slide the horn up against (5) Pace the EXPOSURE-APERTURE MODE
and rotate the wheel to the 10.4" setting. the appropri indow. (Position the switch in the APERTURE position.
(15) Set the flash mode aperture switch to horn so that the locating pad on the front (6) Press the remote shutter trip button and
10.4™, of the hom touches the window.) read the aperture in relative stops, on the
(16) With the photocell still blocked, press (6) Insert a remote shutter release cable into meter,
the exposure button and observe the the socket on the right side of the shutter, (7) Return the EXPOSURE-APERTURE
APERTURE meter, W) Rotate the RANGE switch on the elec- MODE switch to the center (RESET)
(17) Record the 10.4" APERTURE reading tronics module to the SX-70 EXP position. position.
and compare it to the STANDARDS (8) Lift the EXPOSURE-APERTURE MODE
Chart, switch to the EXPOSURE position, NOTE: ll{ @ me)m readl:: gt,m off scale b:m
ing is hi i : er than +1 stop), press the +1 stop pushbutton
(18) If the reading is high at the 8 foot setting, (9) Press the remote shutter trip button and on the electronics module and read the meter,
and the needle goes off scale at the 10.4 read the exposure on the meter.
settin i adding +1 stops 1o whatever the meter Is
2, the interceptor mechanism is de- s
fective, (See Section 4 for repair/ (10) Return the I:XPOSURBAPERTUBE indicating.
adjustment.) MODE switch to the RESET position,
R . 4. Light Leak Tester (Figure 3.8)
(19) If on-scale readings are obtained for 8 ”
but the 10.4 rcading is either high or low, & '0-4" Aperture Measurement Caution: When using the light lesk tester, always
the interceptor can be adjusted. The prob- NOTE: This measurement must be preceded by hold the fixture so the camera is in the uppermost
lem can be cither the interceptor link or
the interceptor cam. (See Section 4 for .
repair/adjustment.) COMPARALUMEN LIGHT LEVELS TABLE
20 i t ts arec te,
e ::\;:c!:m:s'{dlldil::.&e& f:,“i?:_p‘ff 800 caty/h? - Move the center switch on the Comparalumen 1o the right 1o itluminate the right (high
problems still exist, see paragraph G, Sec- fevel) screen, No filters are used for the 800 cdls/t? level,
tion 4, Rtp:ilSIAd]nslmcnf.s,"lnlﬂcfplof 100 caly/h? - Proceed as for the 80O fevel, but insert both filters (one stop down and two stops down)
on Wrong Side of Stop Pin™, into the siot sbove the right (high level) screan.
50 cant? - Move the center switch to the left 10 Hluminate the left (fow level) screen. No filters ae
m:?; B CAMERA TESTER Sasdbor 0 B0 R o
a. Set-Up
2 » 2 ; i

(1) Be certain that the comparalumen light 28 e P'. m:f":':.'r:m:’:;. :‘:‘ ;:;:mn B0tk $itars fon $20p down and two seope
source and ¢lectronics module are on a
Nat work surface and plugged into separ- NOTE: On some Comparalumens it has been found necessary to reverse the filters when used 1o reduce the 50 cdiy/fe?
ate 110 VAC outlets, 10 6.25 cas 2. In this case the fitters are labeled 50 that the proper label (100 or 6.25) must be facing the operator

(2) Plug the cable yssembly from the hom when the fifters are used.
into the SO\-‘Fﬂ located on the front of Caution: To avoid possible delamination of the filters, do not leave the Compansluman on at 100 cdls/tt? any longer
the electronics module. than necessary. It should not be on any longer than the minute or two needed o check the camers,

NOTE: There Is no warm up time required for

the Mudel B Tester components,
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FIGURE 38 LIGHT-LEAK TEST SYSTEM

position with the lens pointing down, There is no
Iatching device on the fixture and the camera
could slide off if the fixture were pointed down,

The light leak tester consists of two checks: the
static test (with the camera in the mirror-down or
viewing position) and the dynamic test (with the
camen in the mimor-up picture taking position).
(Both of these tests must be done in a darkened
area)

». Static Tests

(1} Erect the camera and remove the front
cover assembly. Close §7,

Tum on the power supply and insert the
light-leak flixture into the camera film
compartment. The camera should run
through the dark-slide-eject cycle,

Darken room,

Press and hold the fixture trigger.
Examine the camera from all angles, look-
ing for light-leaks, Note the location of
any light-leaks and continue below with
the dynamic test. (Leaks are most likely
al the hinge arca between the inner frame
and mirror cover and at the boot tab area.)

2)

3)
(4)
(5)

b. Dynamic Tests

(1) Cover the photocell lens and trip the
shutter. With the photocell lens covered,
the mirror should stay in the raised (pic-
ture taking) position long enough to per-

Press and hold the fixture trigger,

Examine the camera for lightdeaks. Gently
flex the boot while looking for leaks. Note
the location of any light leaks. (You may
see a small amount of light in the arca
where the boot joins the sh housi

(2)
QA)

which contains five light emilting diodes (LED),
five resistors, and five toggle switches. Providing
the interface with the camera socket is 3 “hot
shoe™ ussembly which reduces wear on the board
vontacts, Use the simulator as follows:

. Insure that all switches are in the position
shown (down),

Insert a film pack or film pack simulator into

]

L4

the camera, Operating voltage is 5.0V to 6.4V,

. Install the Nash simulator board into the cam-
era Mashbar socket in the same way as a Nash-
bar would be instalicd.

Press the red exposure button, S1.
Observe that LED #1 flashes.

Flip switch 51 up.

Press the red exposure button,
Observe that LED #2 Nashes,

. Rlip switch 52 up.

i. Inlike , conti pressing the red ex-
posure button and flipping the corresponding
switches up until all five lights have flashed.

d

Fer S0 o8

k. Repeat steps d through j. The lights should
flash five more times.,

1. Press SI.

m, Observe that no light flashes. This confirms
proper operation of 59,

6. Manual Function Tester (Figure 3-10)

NOTE: The Manual Function Tester §11959 is

an updated version of the Camvra Back Simulator
H11775. The basic difference hetween the two
pieces of test equipment is that the similator relies
on an external power supply while the function
tester has a built+in power supply, The sieps listed
in paragraph b, Test, apply to both units. Remem-
ber_ (f the shutter tesis satisfaciorily at 5 volts, the
rest muse be repeated ar 6.4 volis,

Set-Up

(1) Using a VOM, check for shorts on the shutter
before setting it on the tester. (Not neces-
sary for plastic base shutter.) Check be-
tween + and — points on the substrate and

This is light emanating from the mbsm'tve
and is normal.) Allow camera cycle com-
pletion and remove the fixture,

Turn of [ the power.

Repair any light-leaks noted in the pre-
vious testing. If light-leak repairs are
made, refest the camera,

4)
()

5. Flash Simulator Board (Figure 3-9)

The Flash Simulator Board provides a quick, easy
method for checking the flash firing capability of
the SX-70 camera. Figure 3-9 shows the board

C300321R213-9

form the dynamic light-leak test, approxi
mately 13-28 seconds.

FIGURE 3.9 FLASH SIMULATOR BOARD
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CI00321AN-3.10

FIGURE 3-10 MANUAL CAMERA TESTER



the casting. There must

)

be no shorts,

Set power supply 10 5.0 volts, (If simula-

toris being used, connect to power supply,
set supply to 5.0 volts and switch supply

from VOLTS to AMPS,)

(4]

(6)

OPEN tester switches: S1, S6/S7, S8. SY.
Clamp shutter cable in connector and insert

Nash bar connector into shutter FFA.

Set shutter lens to 10.4" und trim wheel

to full dark.
Proceed with testing as indicated in

(3) CLOSE tester switches: S2, 83, SS, Fi table below, If shutter tests ok ut S.0
thru FS, volts, retest at 6.4 volts,
MANUAL FUNCTION TEST SEQUENCE
Test Mode Action Shutter Response
S6/87 Close S6/S7 No reaction (Blades open, motor off)

Press and release S1 button o
check for mechanical tinding,
Observe current drain,

AMBIENT Exposure Mode

Remove lash array from
shutter,

Cose 1 Blades closu; motor rung
Open S6 Blades close; motor brakes
Open S1 Blades dose; motor brakes (no reaction)
Open $3 Blades open then close; motor runs {exposure
time dependent on amount of light seen by
photoceil)
Close $3 Blades dosn; motor runs
Close S5 Blades oper, motor brakes
S8 Dark Slide eject mode Close S8 Blades open; motor brakes {no reaction)
Close S6/S7 Blades close; motor rung
(Flash Array Inserted) Open S5 Blades closw; motor runs
Open S3 Blades close; motor runs; no flash
Close S3 Blades close; motor runs
Open S8 Blades closn: motor runs
Clote S5 Blades open; motor brakes
Flash Mode — flash array Cose S1 Blades clos; motor runs
inserted into thutter Open S5 Blades close; motor brakes
Open S1 Blades clow: motor brakes (no reaction)
Open S3 Blades opens then close (small aperture) flesh
fires; motor runs
Close 53 Blades close; motor rung
Close S5 Blades cpen, motor brakes

Open F1 thry FS consecutively,
repeating above 165t between
each switch opening.

Bulbs tire w1 sequence

S9 — Empty film pack mode

Close switches F1 theu F§
Close S9
Close S1
Open S5
Open S1
Open S3

Close S3
Close S5

Blades operi, motor brakes (no reaction)
Blades close; motor runs

Blades clos; motor brakes

Blades close: motor brakes (no reaction)
Blades open then close (fixed time) no flagh;
motor runt

Blades clow; motor rung

Blades open; motor brakes
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FIGURE 3-11 SX-70 VIEWFINDER SYSTEM

D. OPTICAL SYSTEM

Viewfinder quality refers to the genenal quality
and alignment of the camera optics. For the user,
it can be precisely defined as the app and
clarity of the image as seen through the viewing
system (Figure 3-11). 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 and the image lacks crispness, having a
hazy appearance usually in the vertical plane,
Since flash pictures are critically dependent on
accurate focusing, a poor viewfinder system will
make the taking of good flash pictures difficult,

Failure Analysis Chart #5 will enable you to trace
most problems in the viewing system to their
source. Corrective actions are shown and where
they are complicated are presented in Section 4,
Presented here are several checks which require
@eater detail than the charts provide,

1. Exit Pupil Test
a. Mount the exit pupil gage onto the camera eye-
lens (Figure 3-12),

(1) Engage the left side gage rail on the cye-
lens. (The right side is identified by a
3/4" horizontal slot.)

(2) Slowdy slide the right side in place. A
distinct “clicking" will be heard when the
gage is secure,

EXIT GAGE
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FIGURE 3-12 INSTALLING THE EXIT PUPIL
GAGE
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FIGURE 3-13 ALIGNING THE EXIT PUPIL
GAGE

{3) The mounting rails for the gage must be
flush with the eyelens frame. Check by
holding the bottom of the eyclens frame
with the thumb and apply slight pressure
on the upper front of the gage with the
right index finger. The gage should be
Secure,

NOTE: A :qf.r' handed person may find il easier
1o reverse the mounting and securing process,

b. Point the camera lens at a light source while

holding the viewfinder eyclens {with gage)
about |8 inches away Mrom your vye,

. Align the botiom of the viewlinder cup with
the horizantal white ling on the front of the
gape. Center the eyelens supports with the
vertical white lines { Figure 3-13).

]

=5

. Close one eye and view the exit pupil image in
the gage.

¢, To be within acceptable limits, the pupil (2

bright circular image) must appear in the center
of the square opening in the face of the gage. If
the pupil is not in the center, adjust the oplics
system according to instructions in Section 4,
“Viewfinder System™.

2. Entrance Pupil Test
a. Set the focus wheel 1o 10,47,

b. Hold the camera at arm's length, with the taking
lens toward you and 3 hright light source behind
the camera,

¢. Look through the taking lens, closing ane eye,
Observe the entrance pupil in the lens.

d. Raise the front of the camera about 10° and
note two bright circles agamst a dark back-
ground. Both circles should be vertically posi-
tioned +.050" from the center as shown in
Figure 3-14B.

VERTICAL
MISALIGNMENT
8

4
HORI ZONTAL
MISALIGNMENT
[[=]

+.050 FROM
- == CENTERIS
ACCEPTABLE

VERTICALLY
ALIGNED
Bl

HORIZONTALLY
ALIGNED
[e]]
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FIGURE 3-14 EXIT PUPIL IMAGES

3-13

e, I the cireles are not centened vertically (Figure
1443, perform the erecting link adjustment
n Scetion 4.

f, IV the circles are displaced horizentally (Figure
3-14D}, mike the side-to-side adjustment of

the fresnel carrier which is included in Section 4.

3. Concave Mirror Distortion Check

2. Focus on o target which presents a clear vertical
line (Tor example, a door frame).

b, Scan the cumera horizontally,

¢, If the mirror is nod distorted, the vertical line
seen in the eyepicee will vary as the camera is
scanned, At either side of the field, the line
will be bent while in the center of the field, the
line will be straight (see Figure 3-15A).

d. 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 3-15B).

).(1). ()
DO
)

¢. A telephone directory page ot a distance of 2
feet may be used to check distortion. The
white pages have high contrast, fine detail and
uniform printing.

I. The frame around the viewlinder may appear
ron-symmetrical about the vertical axis, A
normal mirror will appear to be symmetrical
about the axis (Figure 3-15C).

4. Fresnel Cuality Check

The fresnel sereen must be examined for blemishes,
shadaws, dirt, scratches, etc, A standards chart
(Figure 3-16) is available for determining whether
the fresne! being examined is scceptable. Focus
the camera to 10,4 for viewing the chart,

a. First, view the fresnel against the background
presented in Section | of the chart, Note
whether the defects (dirt, scraiches, digs, etc.)
are in the A ar B area of the fresnel,

-

. Next, compare any boot or mirror marks on the
fresnel with the marks shown in Section 1 of
the chart. I the mark exceeds that shewn on
the chart, the fresnel & not acceptable,

. View the Mresnel screen against the background
of Section 3 an the chart, The conditions
shown on the chart are the maximum accept-
able timits for fresnel defects. I the fresnel
being examined has defects which go bevond
those shown on the chart, reject the fresnel,
{Note that an illustrated listing on the chart is
availabie for comparison to fresnel which have
only one or 1wo blemishes.

d. Examine any shading on the fresnel against the
limits shown in Section 4 of the chari, If the
shading extends beyond the area (top or bot-
tom of the fresnel) shown on the chart, the
fresnel is not acceplable.

. Examine the split image circle by comparing it
against the examples shown on the chart, IF
the shading on the split is greater than shown
or if there is more than one dig, pit, stain, or
scratch an the split, the fresnel 5 not accepiable,
The fresnel must also be rejected if the blemish
on the split is larger than any shown on the chart.

Rl

[l

£. Collimation

Far the collimation procedure, refer to parugraph
D, *Test Equipment Operation™,

E. USE OF ANALYSIS CHARTS
The following charts should be used to identify



and correct faulty camera operation, It will sel-
dom be necessary 10 consult every chart. Only
those related o a particular malfunction should
be consulted. In some cases, the customer's com-
plaint will be sufficiently specific to lead you to
2 particular chart. In other cases, the preliminary
inspection procedure at the beginning of this sec-
tion will provide useful information to lead you

to a chart. In all cases, the fault-analysis charts
present the logical sequence of checks and remes
dial procedures. These charts are divided into
three parts: one, (CAMERA ANALYSIS) for
problem analysis when the camera is completely
assembled; two, (OPTICAL ANALYSIS) for ana-
lysis of viewfinder parts; and three, (SHUTTER
ANALYSIS) for detailed shutter analysis, The
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FIGURE 3-16 FRESNEL STANDARDS CHART
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SHUTTER ANALYSIS charts should be used
only after the shutter has been unsoldered from
the camera. If repairs and/or replacements are
indicated, the procedures are described in Section
Iv.

1. Camera/Shutter Isolation

To expedite the repair procedure, it is essential
that the maifunction be isolated to either the
camera back or the shutter as early as possible in
the troubleshooting procedure. The sequence
should not be considered inflexible, however.

FIGURE 3-17 FLEX CIRCUIT TERMINAL LOCATIONS

316

a. Disassemble the camera to the point where the
terminals on the flex circuit are accessible
(Figure 3-17).

b. Tack solder a 1000 ohm, 1/2 watt resistor
across the VCC and NPN terminals gs shown,
(This procedure does not apply to mid-cycle
shutdown. Refer to the Failure Analysis
Charts.)

NOTE: On 10-pad flex circults, these are the
TP6 and TP30 terminals. On 8-pad circuits, these
are the TP4 and TP21 terminals, On 7-pad flex
circults, where the PNP pad is eliminated, the



NPN terminal is located directly adjacent 1o the
VCC terminal. Refer to the insets in Figure 3-17
1o locate the proper terminals.

¢. Qlose S6 and S7 and apply power:
(1) If the camera cycles, the motor and MCC
are OK and the shutter is defective,
(2) If the camera fails to cycle, check the
motor and MCC by continuing below,

d. With the 1000 ohm resistor still in place,
connect 3 jumper wire between the motor
(minus TP9 contact) and battery (minus TP1
contact) for a moment:

(1) If the motor runs, the MCC is defective,

(2) If the motor does not run, the motor is
defective,

OC POWE A BUPTLY
LAl
MY ouruT
FOR S VOLTE
. - GND

e

BMULATOR|

Set rwter range for minkmum of 6.6 vk,

e. Remove the jumper immediately after deter-
mining the fault arca.

2. Camera Analysis Charts

Once familiarity with the system is gained, repair
people can rely on the failure analysis charts to
troubleshoot camera probiems. When the charts
lead you to a repair procedure, refer to Section 4,
Repeirs and Adjustments for the necessary infor
mation. Set up the test equipment as shown in

HCURE T8 TESTIRGTRONERT
FIGURE 3-18 TEST | UMEN

CONNECTIONS

Figure 3-18. The fim pack simulator is inserted
into the camera and the negative lead from the
VOM is connected to camera ground through the

‘power supply. This allows all the tests to be com-

pleted simply by moving the VOM lead as a probe
from point to point. Figure 3-17 in conjunction
with Figure 3-19 will assist you in locating the
test points or terminals called out.

$X-70 SHUTTER TEST POINTY
(To be used in conjunction with Failure Analysis Tree)
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IV - REPAIR AND ADJUSTMENTS

INTRODUCTION
This section of the manual is primarily devoted to
di bly/ d These proce-

LR 4
dures provide step-hy=<tep instructions aimed at
guiding the technician through the intricacies of
SX-70 camera repair. The procedures cover such
things as replacement of defective mechanical
parts, realigament of improper linkages or connec-
tions, repair of electrical malfunctions, and adjust-
ments needed to retumn the camera (O proper
operation.

It should be stressed that these procedures are in-
tended to serve as guides for the experienced re-
pair technician. Except where noted otherwise,
the actual repair procedure to be used is left to
the discretion of trained personasel. Their com-
bination of training and expericnce should be
sufficient to allow rey “ir peryonnel to make on-
thespot judgements ¢ 10 the best method of re-
pair. A major factor which must be considered is
the trade-off between time and cost of matenals.
If the repair is easy and feasible from a cost view-
point, it should be ma fe. Otherwise, replacement
of a part or sub-assem -ly is the proper choice..

There is one other general note that pertains to
$X-70 camera repair. Occasionally, screw holes

in the plastic become stripped. This is most apt

to occur in the counter mounts, the motor mounts
and where the rear upper inner frame meets the
outerplate. To make an effective repair when this
happens, replace the original screw with an over-
size screw or insert a thin sliver of plastic into the

3. 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. On newer models, detach the front
cover from the right side (gear train side) only.

4. Inspect and clean the rollers and gears witha
Q-tip moistened in water. If film developer is
observed under the light shield or in the film
catcher spring area, the {ront cover housing
must be replaced.

If necessary, as described above, replace the
front cover housing and test.

. I the spread-roll assembly is to be removed,
strip the leather from the cover, (Start pulling
the leather from the back and pull toward the
film exit. Do not start at the film exit.) Take
out two screws which secure the spread rollers
to the inside of the front cover, and remove
the roll assembly ftom the front cover.,

“w

o

Installation

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
used to secure the rolls.
NOTE: A new self-tapping, square socker head,
coarse thread screw, PIN 705564 (s used to
effect a repair of a stripped thread in the front
cover assembly when installing a spread system
assembly. If the hole was stripped during dis-

bly, the new screw will permit easy reas-

stripped hole before the original screw is

A. FRONT COVER/SPREAD ROLL ASSEMBLY

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 en-
counter wear and/or damage to the drive gears.
Regardless of the nature of the malfunction, the
complete assembly must be replaced. The follow-
ing paragraphs describe the replacement procedure.

Removal
1. Erect the camera to picture-taking configuration,

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

sembly. { This screw is standard on newer
cameras.)

A new square screwdriver tool bit, PIN 11867,
is available from Waitham Parts Dept,

-

Position the front cover housing on the camera.

. Install the decorative leather covering Make
sure the film exit is not covered by the leather,

. Instal) the front cover by squeezing the sides of
the cover just enough to engage the hinge on
the pivot points of the bottom plate.

6. Qose the cover and check the camera for prop-

er operation.

NOTE: If mishandling or dropping of the

camera causes breakage of the extruded metal

studs used 10 secure and pivot the front cover,

i

“w



no repair is possible, You must replace the
inner camera back assembly. Figure 4-] illus-
trates the studs mentioned,

c (AZ) 41
FIGURE 4-1 FRONT COVER HINGE STUDS

Repairs/Adjustments
1. Loose Front Covers

Some cameras have been detected with loose front
covers due 10 improper latching. This problem
occurs when the “knife edge™ of the front cover
latch is not firmly, and/or comrectly seated in the
latch retainer, thereby causing excess “‘play" be-
tween the latch and retainer. To resolve this
problem, perform the following procedures:

a. Confirm that the problem is not caused by
loose screws on the spread system assembly by
closing the front cover, and, while rocking it
slightly, observing for excessive play.

b. Two vendors produce the spread system assem-
bly bracket.(sce Figure 4-2). One vendor,
Ramcel, makes the bracket with a retainer area
which is not bent. The other vendor makes the
bracket with a bent retainer area. Most of the
Joose front cover problems occur with the bent
retainer area, Therefore, a simple solution is to
replace the front cover or a spread system sub-
assembly with one containing a Ramcel spread
roller bracket. However, before doing this, try
the repair procedure called out in paragraph ¢,
below. (Do not scrap the original front cover
since it is still usable on other cameras.)

. If a Ramcel bracket front cover is not available,
use the following procedure to correct the loose
front cover,

(1) Open the front cover.
(2) Remove the gear train cover,

o
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RAMCEL BRACKET

BENT BRACKET

C0032(RN 42
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BRACKETS

(3) With the latch depressed, use needle-nose
pliers to bend the knife edge of the latch

inboard (away from the front cover) slight-

ly less than 90°, as shown in Figure 4-3,

Qose the front cover and recheck; bend
further if necessary.

(5) With the front cover open, observe for a
clearance between the latch and the 3rd
idler gear.

(6) Observe that the stop pin (see Figure 4-3)
is not resting on the outer plate when the
front cover is closed. When resting on the
outer plate, the latch/front cover closing
system will loosen from wear in a short
time. Make the following observation:

* Open the front cover and note the Joca-
tion of the front cover latch decal
(arrow).

* Qose the front cover & note the decal
location. The decal arrow should be
closer to the bottom cover (Figure 4-4),
If not, it is an indication of front cover
1 ich should be 1

(4
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STOP PIN

FIGURE 43 BENDING THE STOP LATCH

FRONT COVER OPEN

FRAONT COVER CLOSED
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2. Interference Between Front and Bottom Covers

A few cameras may have an interference fit be-
tween the S7 actuator post and the edge of the
bottom cover when the front cover is opened.
The problem has been traced to slightly oversize
bottom covers. Problem bottom covers have s
mold mark “PP 24",

One method of correction is to bias the bottom
cover and (ront cover away from each other to
the limit of the screw holes. In an extreme case,
you may be able to grind the required clearance
from the S7 actuator post on the front cover.

Correction of this interference problem should
only be at customer request since the problem
diminishes with use.

3. Top Spread Roll Looseness

There have been instances of the top spread roll
popping out of the spread system. To eliminate
the problem, the new spread rolls have a cap weid-
¢d on the end opposite the drive gear (Figure 4-5).
The cap captures the spread roll in the spread
system frame,

When making any repairs r of
cither the spread system or the !rom cover assem
Hy, replace the old spread system with a new one.
If you install a new spread system in an old front
cover, you must remove the light seal before in-
stalling the new spread system, The new light

seal is adhered directly to the spreader before the
spreader is installed in the front cover,

4. Replacing the Light Shield Cam

A manufacturing change 1o the Trim Assembly
was made to overcome erratic action, Part of
this change was to revise the cam on the light
shield, (This cam resets the Trim Assembly each
time the camen is closed,) Figure 4-6 compares
the old shutter and cam with the new shutter and
cam. The cam on the light shield of the front
cover has been made wider and deeper. The tang
of the trim reset lever (shutter) is now a flat bar

about 1/16 of an inch wide and appears off center.

It is 2 brass or flat black color. (All replacement
shutters will be the new type.) The improved
shutter will also have 3 cut out area larger and
squarer in shape than the older version.

OLD SHUTTER & CAM

A
B NEW SHUTTER & CAM )

FIGURE 486 FRONT COVER LIGHT SHIELD
CAM

When a new type shutter is installed, the cam in
the light shield must be inspected and changed if
y. The new cam should be installed in

END CA»
(TOP viEw

S
G

SEAL

IGURE 45 NEW SPREAD ROLL CONFIGURATION
4

the same place and manner as the old cam, See
Figure 4-.7. Remove the old cam using an x-acto
knife to cut the plastic rivets, Place the new cam
in the same position, making sure the cam lip goes
over the edge of the light-shield as shown, and the
pins go through the four holes. When assembled,
apply heat enough to peen over the ends of the
pins projecting through the holes ~ thus staking
the unit in place.

If new cams are not available, it will be necessary
to install 2 new front cover assembly.

C002RN 4-7

FIGURE 47 REPLAC! HT SHIEL

CAM
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B. MIRROR COVER/BOOT ASSEMBLY

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.
Should any of these faults be evidenced, replace
the assembly.

NOTE: On older cameras, a coding system ls
used to match fresnels and mirror covers, When
changing mirror cover and fresnel assemblies, cor-
rect color coding must be employed to prevent
unacceptable tolerance duildup, This is usually
demonstrated by difficult closing of the camera,
etc. The chart below shows the color codes to be
wed: Le., ared coded fresnel goes with either a
red, yellow, blue or white mirror cover; not with
@ green mirror cover. The cholce should be the
[first in order in the chart. Red first, yellow
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 [resnel assembly, it is marked on
the protective paper at the point where the adhe
sive seals the paper around the fresnel,

CO\O' COOES USED WHIEN CHANGING

RESNELS AND MIRROR COVERS
MIRROR COVER

Frounel Red | Yeilow| Biue | Green | White
Re¢ x x x x
Yeliow x x x x x
Blue x x x x
Groen x x x x
Beck x x

Newer cameras employ a universal [resnel/mirror
cover assembly. No matching of coded parts Is
necessary.

Removal
1. Erect the camera 10 picture-taking configuration.
2. Open and remove the front cover.

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

4. Remove the four bottom-cover retaining screws.



5. In the following step, the bottom cover will be
removed. To prevent damage 1o the flex circuit,
insert a thin strip (a small, metal, six-inch pocket
scale, for example) between flex circuit and the
inside cover surface. Move the tool from one
locating stud 1o the other as the cover is being
removed 10 prevent sticking to the flex circuit.

6. Lift the cover a small distance away from the
camena, then slide the cover from the assembly,

- Remove the inner-frame-to-boot-retainer screws
(see Figure 4-8),

-3

RETAINING SCREWS

(New camares have no center scrow)

HA2)

FIGURE 4-8 BOOT RETAINING SCREWS

8. Remove the four shutter housing retaining
screws from the rear of the shutter mounting
hinge bracket (see Figure 4-9). (Check for
square head or Bristol head screw, Replace
with same type.)

Caution: While the shutter is detached from
the mounting bracket, make sure no mechanical
stress is put on the ribbon cable,

N

. Remove the two hinge-bracket-to-boot-retainer
screws located adjacent to the round lens open-
ing in the shutter hinge bracket. (Newer cam-
eras have rivets which must be removed.)

. Using Special Tool #11665, remove the two
short-cover-to-mirror-cover hinge pins (Figure
4.10).

. Using Special Tool #11654, remove the mirror-
cover-to-inner-frame hinge pins (Figure 4-11).
NOTE: Frequently, when removing ¢ mirror
cover bly, the boot retaining tab b
damaged. A fix for this problem has been de-
vised. Proceed as follows:

a. Remove the light seal,

b, Use g No, 62 twist drill in a pin vise and drill
@ khole ] /8" deep, dead center in the boot re-
taining tab ( Figure 4-12). Hold the boot
retainer tightly between thumb and Sforefinger,

RETAINING
SCREWS
{LEFT SIDE}

RETAINING
> SCREwWS
(RIGHT S10£)

VIEw 8
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FIGURE 4-8 SHUTTER MOUNT RETAINING SCREWS

2)4-10

FIGURE 4-10 REMOVING SHORT-COVER-TO-
MIRROR COVER HINGE PINS

¢. Use a 0.096 tap and cut threads in the drilled
hole,

d. Secure the boot retciner tab with a 0.096
3/32" round head brass screw,

¢. Replace the light secl and either heat stake
or glue it in position,

CIO0IRN4-12

(R21411

REMOVING MIRROR COVER/
INNER FRAME HINGE PINS

FIGURE 4-11
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FIGURE 4-12 REPAIRING OAMAGED BOOT
RETAINER TAB

/. Paint or mark a white dot under the light
seal to warn that a screw fix has been made
(Figure 4-13),

8. [f the repalr has 10 made on the gear train
side, the entire gear assembly first has to be
removed,

SCREW REPAIR
(UNDER LIGHT SEALI

WHITE OOT

CI00I2 A 413

FIGURE 4-13 WHITE DOT INDICATION OF

SCREW REPAIR TO 800T
RETAINER TAB



B0OT REMOVER

CI02IRN414
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FIGURE 4-14 BOOT REMOVAL TOOL

Caution: Before continuing with step 12, Jook
for » white dot painted under the light seal on
the upper right side of the bottom plate (Fig-
ure 4-13). If the dot is there, it mesns that a
previously broken boot tab has been repaired
by using » screw. In this event, you cannot
snap off the retainer as described in the next

paragraph.

. Referring to Figure 4-14, note orientation of

the handle, this must be as shown to prevent
damage 10 tool and/or camera. Insert boot
remover, 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 that the body of the tool is
fully seated in the film compartment.

NOTE: If the Special Tool #1698 is not
awailable, follow the method below.

a, Identify the second gear from the motor end
of the gear train. Rotale 1his gear in ¢
counterclockwise direction until the pick
slide reaches the end of its travel and is cap-
tured by the pick latch,

4-8

b. Refer to Figure 4-15. Use ¢ narrow-blade
Jeweler's screwdriver. While pulling the cor-
ner of the mirror cover away from the frame,
depress the boot retainer tab 1o clear the re-
taining stud. Release the pressure as soon as
the tab snaps [ree.

CI00I2IA21 418

FIGURE 4-15 RELEASE BOOT RETAINER TAB

¢. Rorate the gear further in the counter-
clockwise direction until the pick slide is
released and snaps forward.

d. Use the jeweler’s screwdriver and, while pull-
ing the boot away from the frame, pry off
the second tab,

13, 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.

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

15. Pull the plunger handle out and remove the
tool from the camera.

16. Slide the erecting link to the end of its slot

4. Reinstall the two mirror<over-to-inner-frame

hinge pins,

5. Snap the boot retainer over the tabs on the

inner frame (see Figure 4-17),

6. Reinstall the two mirror<over-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

(Figure 4.18) and install the four mounting screws,

NOTE: On black plastic base shutters, only

the upper two holes on the shutter hinge brack-
et are used for locating purposes, (There are no
locating pins.)

and disengage the link. Remove boot p
with erecting link connected, being careful not
to scratch the surface of the Fresnel screen,

Installation

1. 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 S6 actuator hangs straight down.

3. Lower the housing 50 that the [ree-hanging ac-
tuator passes through the cutout in the inner-
frame bly d the S6 s (see
Figure 4-16).

CI0032(A2) 418

FIGURE 4.16 LOCATION OF S6 ACTUATOR LINK
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FIGURE 4-17 BOOT RETAINER
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Identily the second pear from the motor end of
the gear train, Rotate this gear in a counter.
clockwise direction until the mimor is in the
picture-taking position (up),

10. Install and tighten the inner-frame-to-boot re-
Lalner screws,

1. Check the camera for proper operation at this
paint.

12. Reinstall the bottom cover. Install and tighten
the four screws. Reinstal] the gear train cover.

13. Again check the camera for proper operation
and for light leaks.

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.

16, Replace the decorative leather covering on the
bottom cover,

€. 56 ACTUATOR

The 86 actuator i a mechanical link which closss
switch S§ when the camera is erected, This, in tum,
cletes the primary battery cireuit. The actuator
is not accessible when the camera is assembled
and, therefore, is not frequently subjected 1o
damage by mishandling. It is, however, subject
1o wear and fatigue and, together with the switch
itsell, is suspect whenever battery power fails to
each the camera’s electronic circuitry, The fok
lowing procedures explain the method of remov-
ing and reinstalling the S6 actuator,

Removal
. Erect the camera to picture-taking configuration.
1 Open and remove the front cover.

—

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

4. Remove the four bottom-cover retaining serews,

. Remove the battam cover. (Refer to bottom

cover removal procedures in paragraph B, steps

5and 6.)

Remove the inner frame to boot retainer screws

(refer to Figure 4-8),

7. Remove the mirror cover to inner frame hinge
pins, using Special Tool #1 1654 (Figure 411).

8. Remove the mirror cover assembly, (Refer to
the procedures in paragraph B.) ’

2. Remove the 86 actvator (Figure 4-19) from
the mirrar cover by driving out the actustor
cam pin with a small drift pin.

[

o

410

—

CaM PN

S8 ACTUATOR

CI0TNFI 418

FIGURE 4-19 REMOVING 56 ACTUATI R

Instaflation

1.

To install the replacement actuator, plac.- the
actuator in position in the slot of the mi-ror-
cover hinge. (The actuator is symmetrica, and
can be installed in any positiog.)

2. Reinsert the actuator cam pin and press it into

place,

3. Insert the erecting link into the roller track.

s

[

[=%

=

- Hald the eover assembly in such s position that

the 56 actuator hanps straight down,

. Lower the housing o the free-hanging actuator

passes through the cutout in the inner frams
assembly toward the 55 contact, (See Figure
@19

. Snap the boot retsiner over the tabs on the

inner frame.

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

E. ldentify the second gtar from the motor end

9.

of the gear train, Rotate this gear in a counter-
clockwise direction until the mirror is in a
picture-taking position.

Install and tighten the inner-frame-to-boot
retainer screws,

10, Again rolate the gear train in the counterclock- Remaoval
wise direction until the Fresnel carrier returns 1

to the viewing position, « Erect the camera to picture-tzking configuration,

2. Open and remove the front cover,

L1, Check the camera for proper operation.
. Carefylly péel the leather from the bottom

12, Reinstall the bottam cover. Install and tighten

[

cover,
the four screws, ‘R
Ir
13. Replace the front cover by squeezing the sides ' L.;,T:"g the four screws from the bottom
of the front cover just enough to engage the i
pivot points, 5. Remove the bottom cover, (Refer to bottam
14, Check the camera for proper operation, ;”;’:; ;")’“’"J procedures in paragraph B, steps
15, Replace the decorative |=a i .
b-atj:oam cover. ot ther covering on the 6. Pecl the leather from the mimor cover assembly,
7. Refer to Figure ¢-20, Remove the two link-
retaining screws,
D. ERECTING LINK 8, Remove the boot-retaining screw indicated in

A single link is employed to secure the camers in Figure 420,

the pieture taking configuration when the carnera NOTE: New

is manually opened to that position. Since the mg“"‘ xnm”%‘:ﬁﬁ'::;’;:”;:ﬁmz
angular relationship of the mirrors, lenses, and all Wi remarfrr' the erecting link

other optical components is critical, a broken or & ¥

distorted erecting link can seriously affect the

camera's photographic performance, 9. Release the erecting link from the open-camen
A broken erecting link spri also adversel iocietd position.

n e ing lin ng can also adverse i s .
Alfect the optical system because the I o ot i0. Slide the spring end of the link toward the end
be firmly held in its proper position. If there is of the cover and 1ift the spring end of the link
evidence of mechanieal distortion or loosensss of YO its motnting position.
the erecting link, the Jink must be replaced. The I'l. Slide the opposite end of the link to the end of
following paragraphs describe the carrect its slot so that the roller can be withdrawn
procedures: through the hole provided for the purpose.

BOOT RETAINER SCREW (1 QF 41
(OLDEA CAMERAS)

LINE RETAINER SCREWS

ERECTING LiNKE

CIOCAT(FD) 4-20

FIGURE 4-20 LOCATION OF BOOT AND LINK RETAINER S5CREW
&1



Instaliation

1. If the erecting link is undamaged but a3 new
spring is needed, refer to Figure 4-21, Note
that the coiled portion of the spring snaps over

2 sma)l projection on the link bly.
PROJEC
:.'\
CI00TR)4-21
FIGURE 4-21 ERECTING LINK SPRING

INSTALLATION

2. Insert the link roller into the hole at the end of
the curved slot and slide the link into position.

2, 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 10 lift the
boot just enough to insert the link,

NOTE: The following step pertains only to
older cameras. Newer cameras use rivels instead
of screws (o hold the boot, Therefore, on newer
cameras, install two screws 1o secure the erecting
link, =

4, Install the three screws through the mirror cover
to secure the erecting link (Figure 4-20).

5. Replace the leather on the mirror cover.

6. Slide the bottom cover into place.

7. Install and tighten the four cover retaining
KTewE

8. Check the camena by performing the Optical
System procedures in Section 3.

9. Replace the leather on the bottom cover,
10. Install the front cover.

Repairs/ Adjustments
1. Erecting Link Clearance

If the erecting link is sticky and does not slip into
the Jock position, most people tend to pull harder

412

on the viewfinder cap while squeezing the sides of
the camera. This makes the problem worse since
the necessary clearance for the link may be lost.
When you have a camera with 2 complaint of this
nature, perform the following procedure:

a. First, examine the erecting link assembly to be
sure that no other problem (weak spring, twist-
ed link, binding of link in track) is contributing
to the sticky erecting link travel,

b With the camera fully erected, slip special
spacer §705366 under the edge of the detent
clip as shown in Figure 4-22. The spacer will
snap into place under the edge of the clip and
will provide the needed clearance between the
lower camer« back assembly and the bottom
cover,

NOTE: Early cameres do not have the detent
¢clip shown in Figure 4-22 30 the spacer cannot
be installed. However, these cameras should
not exhibit this clearance problem anyway,
Also, new camera models have s modified
detent clip which eliminates the clearance
problem.

2. Detent Clip ‘founting

The detent clips in early cameras are riveted in
place with detent pins #705762. Newer cameras
have the deten. clip staked in place over two
tenons which are a part of the bottom plate
assembly.

If a detent clip on an early camera must be replac-
ed, yse rivets #705062 in place of the detent pins,

If a detent clip on 3 newer camera must be replac-
ed, drill out the two tenons with a 1/16” dril) and
use rivets 705062 1o secure the clip. (The rivet

must be positioned so the rivet head is in the film
compartment.)

Caution: Be certain that no foreign matter falls
into the camera during the drilling.

E. VIEWFINDER SYSTEM/SHORT COVER
ASSEMBLY

The SX-70 is a single-lens reflex camera and, as

such, the viewfinder system involves the picture-
taking lens, the reflex viewing mirror, the Fresnel
viewing screen, and the eyelevel optical system,
The latter system is housed in the folding short
cover uaembly In the short cover assembly, the
ist of the eyelens, a con-
cave mirror, and a wafer lens assembly. These
optics function to bring the Fusnel image mw
sharp focus for the ph . The op

path is indicated in anun 423,

1705588
) 4
FIGURE 4-22 INSTALLING ERECTING LINK
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FIGURE 4-23 SX-70 OPTICAL SYSTEM




TOOL M1712

CI0NI2(A2)424

IGURE 424 REMOVING EYELENSPIVOT PIN

A visual inspection of the short cover asse mbly
will reveal any defective components, If .he
optical comp are d d or displaced it

will be impossible to obtain 2 sBarp view of the
Fresnel image,

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

1. Eyclens/Housing Assembly

Removal

If the eyelens has been damaged, its lens/housing
assembly can be removed and replaced without
removing the other viewfinder components,

a Extend the camera to picture-taking
configuration.

b. Using Special Tool #11712 (Figure 4-24) pross
out either end of the three-piece pivol pin until
the pin emerges far enough to allow the inser-
tion of a jeweler's screwdriver underneath the
head of the protruding pin. Pry the pin all the
way out with the screwdrniver,

414

NOTE: In the following step, the eyelens torsion
spring will be relcased. Do not lose the spring.
(Retain it for reuse.)

c. There is sufficient slack in the lens erecting
system 10 permit tilting the eyelens housing a
few degrees. Tilt the housing to release the
center pivot pin from the assembly.

d. Slide the eyelens housing toward the hinged
ends of the eyelens 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 housing assembly,

. Remove and retain the center section of the
three-piece pivot pin and the torsion spring.

n

-

Installation

NOTE: Before insulling the eyelens assembly,
You must be certain that {1 is compatible with the
rest of the viewfinder system, Most cameros have
a waofer lens and split image Fresnel. However,

there are still some cameras with a stigmatic pupil
end plain Fresnel. These latter models have an
eyelens which lies flat in the housing. The split
image systems have an eyelens which is mounted
in the housing at a 3° tilt, When replacing the eye-
lens, the 3° tilt assembly can be used with either
the split image Fresnel system or the plain Fresnel
system.

3, The lens and its housing is replaced as a unit,
the two ¢eye lens assembly pivot pins
through the holes in the eyelens links, and
slide the assembly down to the ends of the
slots,

b. Locate the two spring ends in the housing as
shown in Figure 4-25,

LOCATING SLOT
00 2iA2) 428

FIGURE 4-25 EYELENS TORSION SPRING

¢. Lay the lens with the eyelens links flat against
the camera body and install the torsion spring
and center section of the pivot pin.

. Referring to Figure 4-26, line up the ends of
the center pivot pin section with the grooves
in the viewfinder cap. Torsion the spring and
at the same time, press the lens housing down
$0 that the ends of the pivot pin rest in the
grooves.

¢. Hold the lens housing in place and insert the

two remaining sections of the three-piece pivot

pin.

Gently tap the pins into position so the ends

of the pins are flush with the outside of the

viewfinder cap.

o

-

415

Repairs/ Adjustments

There have been isolated instances of eyelens/
housing assembly pivot pins breaking. These de-
fects have been traced to & single batch of materi-
a of insufficient strength, These pins are identi-
fiable by a2 mold number P91 on the hinge, If you
see any of these units, replace the eyelens assembly.

2. Concave Mirror Assembly

The concave mirror is the optical device which
bends the image rays from the Fresnel viewing
screen to direct them 1o the eyelens. If the mirror
is displaced or damaged, it will be impossible to
obtain a proper view of the Fresnel image. Replace
the concave mirror and housing in the following
manner:

Removal

1. Open the camera to its picture-taking
configuration.

b. Using Special Tool #11712 (Figure 4-24) press
out either end of the three-picce pivot pin until
the pin emerges far enough to permit inserting
a jeweler's screwdriver undemeath the head of
the protruding pin. Pry out the pin with the
screwdriver,

NOTE: In the following steps, a number of
separate components will be released. To pre-
vent loss of these items, hold the assembly
fogether with one hand while removing pins
with the other.

c. Once the pivot pins are removed, slowly raise
the eyelens assembly. Remove the viewfinder
cap by twisting the cap from the concave
mirror studs.

EYELENS
ERECTING
LINKS

CI0032(R21 4-26
FIGURE 4-26 INSTALLING SPRINGS




d. Holding the concave mirror in place, bring the
two reas projections of the shade blade assem-
bly forwarZ 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.

Installation

a. If the spring just removed is in good condition,
install it on the replacement concave mirror
housing as shown in Figure 4-27, Otherwise,
install a new spring.

POSITION NG
SPRING,

CIOIZA2427
MGURE 4-27 ORIENTATION OF SHIM AND
POSITIONING SPRING

b. 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 4-27.) Insert
the lower short stud into its slot on the left side
of the short cover,

¢. Lower the hottom stud into the right side slot
making certain that the spring lies between the
two vertcal barriers in the short cover and does
not intesfere with the swing of the mirror
housing.

d. Insert the two tads of the shade blade assembly
into the slots in the short cover and swing the
assembly down until the two holes line up with
the pivot pin holes in the viewfinder housing.
The front edge of the shade blade assembly will
raise the concave mirror housing to the vertical
position. Hold the blade assembly down.

416

¢. Hold the viewfinder cap at an angle and insert
the upper short stud on the mirror housing into
the curved slot in the Jeft hand track.

f. 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,

8 Two hooked tangs on the front upper edge of
the shade blade assembly engage two projections
inside the front edge of the viewfinder cap. Tilt
the cap downward 5o that is folds down the mir
ror housing and, at the same time, slide the cap
rearward to pick up the shade blade tabs. Low-
er the cap until the pivot-pin holes are comrect-
ly aligned.

h. Align the center section of the three-piece
pivot-pin assembly (with the eyelens assembly
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.

Repairs/Adjustments
Misadjustment of the concave mirror is usually

evidenced during the exit pupil check. (Refer to
Section 3 for exit pupil check procedure.)

a. Exit Pupil Vertical Alignment
(1) If the exit pupil image seen in the gage is
too high, tum the concave mirror adjust-
ing screw (Figure 4-28) clock wise,
NOTE: A slightly heated spline Bristol

screwdriver #11753 should be used to
turn the sealed screw,

CONCAVE
MIRROA

MEAT SCREWDRIVER
TP TO BREAK SEAL

CI002A4-28
FIGURE 4.28 CONCAVE MIRROR ADJUSTING
SCREW

(2) If the exit pupil image seen in the gage is
too low, tum the concave mirror adjusting
screw counterclockwise,

b, Exit Pupil Horizontal Alignment

(1) 1f the exit pupil image seen in the gage is
too far to the right, install a shim at the
right-hand pivot point of the mirror. (Re-
fer again to Figure 4-27.) Two shims are
available, both with the same part number,
705888. One shim is red and s 0.036
inches thick and the other shim is blue and
is 0,040 inches thick. Use the shim which
brings the exit pupil image to the center
of the gage.

If the exit pupil image is too far to the left
as seen in the gage, install a red or blue
shim at the left-hand pivot point of the
mirror.

)

3. Eyelens Erecting Links

The eyelens erecting links are a part of the eyelens
assembly erecting system. They are removed and
replaced in the following manner:

Removal

2. Using Special Tool #11665, remove the mirror-
cover to shortcover hinge pins (Figure 4-29).

b. Remove the eyelens housing as described
previously.

¢. Lift one of the erecting links until the flat on
its retaining stud is aligned with the siot in the
retainer and lift out the link.

d. Remove the second link in the same manner.

Installation

2. Install the replacement links by aligning the
flats with the slots, inserting the studs into the
retainers, and rotating the links.

b. Reassemble the viewfinder as described
previously.

¢, Perform the Viewfinder Quality checks pre-
scribed in Section 3.

4. Conversion of Plain Fresnel to Split Image
System

Early cameras were manufactured with a plain
Fresnel for viewing the scene to be photographed.
This system was later improved by the introduc-
tion of the split image Fresnel screen. (See Sec-
tions | and 2 for information on the newer Fres-
nel screens with a split image circle.) Early cam-
erss can be converted to the split image style by
making several modifications. The modifications
include the addition of a new short cover assembly

FIGURE 429 REMOVING SH VE

417

CIINR) 429
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which has an updated concave mirror, 2 3° titled
eyelens, and a new wafer Jens in place of the old
stigmatic pupll. To accommodate the new short
cover, the cutout in the boot must be altered as
explained in paragraph a below. Then, the Fres-
nel carrier is replaced with 2 new split image unit
as described in the Fresnel Carrier section.

2. Boot Modification

To accommodate the new wafer lens assembly, the
cutout in the old style boot must be enlarged. Do
this as follows (after removing the short cover as-

sembly), using Special Tool ¥36336! (Figure 4-30).

/ BOOT RECTANGLE
@/2
( TOOL
362361

INSERT TOOL SO FLAY
OF BOOT AESTS IN FLAT
OF GROOVE

==Y\ a

CIO0IA214-30
TRIM GUN

IGURE 4-30 USING THE B
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(1) Insert the top of the tool — slot uppermost ~
Just under the upper edge of the rectangular
hole in the boot.

(2) Press the tool against the upper edge of
the boot hole so that the vertical edge of
the rear of the 100! slot bufts against the
boot,

(3) Squeeze the tool trigger slowly, keeping
the tool aligned and cut out the piece of
boot,

(4) The hole should look like the drawing
with a rectangular botiom edge and 2
crescentshaped top,

b. Parts Matchups

Remember that the split-image Fresnel is effective
only with the addition of the wafer lens, new con-
cave mirror, and 3° tilted eyelens. (These three
items may be installed as part of a new short cov-
er assembly.) Examine the camera to be certain
that the proper parts are installed. Refer to the
Configuration Control section for the part numbers
of these new items.

c. Wafer Lens Light Leak Possibliity

The edges of early wafer lens assemblies had to
be painted with Kodak Brushing Lacquer #4 to
avoid the possibility of a light leak through the
boot. However, newer cameras employ boots
which have blinders on them. These blinders pre-
vent light leaks from the wafer lens. Therefore,
on these cameras only, there is no need 1o paint

f. Collapse the erecting link and pull forward the
short cover assembly,

g Remove the two shutter hinge bracket-short-
cover pins with Special Tool #11654 (Figure
4-32). Remove the short cover assembly.,

Installation

a. Align the new short cover assembly on the
shutter hinge bracket and secure the two by

the edges of a replacement wafer lens bly.
On cameras with no boot blinders, paint the two
edges of a replacement wafer Jens before installing
it in the short cover, Examine whether the wafer
lens must be painted.

5. Short Cover Assembly (One Piece Replacement)
Removal

3. Erect the camera,

b. Open and remove the front cover,

c. At the back side of the shutter mounting brac-

ket, remove four screws which secure the
shutter (Figure 4-31).

d. When the shutter is Joose, lay it aside, being
certain not to strain the multi-wire cable.

e. Remove the two short-cover-to-mirror-cover
hinge pins, using Special Tool #11665. Insert
the 100! through the separation between the
short cover and the mirror cover (Figure 4-26),

placing the two pins which hold them to-
gether (Figure 4-32). Be certain that the two
assemblies are flush,

Align the short cover with the mirror cover
hinges and secure the two by replacing the two
hinge pins (Figure 4-29).

¢. Align the shutter on the mounting bracket and
secure it by installing the four screws previous-
Iy removed (Figure 4-31).

d. Iastall the front cover assembly,

b

F. SHUTTER ASSEMBLY

To physically separate the shutter from the cam-
era body, it is necessary to disconnect the muiti-
wire ribbon cable from the flex circuit. Because
this involves a critical soldening operation, any
repairs that can be performed with the soldered
connections in place should be done in that
manner. If the camera malfunction is traced to
the shutter and it is determined that the entire
assembly must be replaced, perform the replace-
ment as follows:

AETAINING
L. SCAEwWS
(RIGHT $108)

CI00I2UA2 431

FIGURE 4-31 SHUTTER MOUNT RETAINING SCREWS

Caution: A failure mode caused by a static
charge on a loose shutter (configuration M or
carlier) has been encountered. Before removing
a shutter from a camera, note the current drawn
at the end of a cycle. It must be zero, If not, it
could be an indication that the PNP transistor on
the substrate (T 1. Ceramic only) has failed by
not being turned off.

SHUTTER
BAACKET

ml?)‘l’}j
FIGURE 432 REMOVING SHUTTER BRACKET/
SHORT COVER HINGE PINS




Removal

b=

Open and remove the front cover.

. Carefully peel the leather from the bottom
cover,

L=

s

. Remove the four screws from the botiom
caver,

. Remove the bottam cover as previously
instructed,

MOTE: Use only the minigiure soldering iron
specified for this task to guarantee the proper
amounit of hear applied 1o connections. { This
may save the eable assembly. )

Refer to Figure 4-33. Starting with lead No. 1
of the cable, insert the point of 2 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
contect with the junction point of the wire
lead and the solder pad of the Mex circuit. Do
not "almﬂ the point of the blade beyond lead
Mo, |.

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 oppasite
the cable lead,

(]

>

=

. Erect the camena to picture-taking configuration,

9. At the instant that the knife blade breaks the
solder joint, remove the soldering iron. Hold
the knife blade steady for 2 moment 1o allow
the pad and the wire to coaol,

10, Repeat steps & through 9 for each of the cable
leads.

Caution: Under no circumstances attempt to
heat and remove more than one lead at a time.

11, Refer to Figure 434, Carcfully spread ane tab
of the cable clamp just enough to permit re-
moval of the cable retalning spring and slip the
spring out of the clamp.

12. At the backside of the shutter mounting hinge
bracket, remove the four screws which secure
the shutter to the brackel, Sec Figure 431,
Lift off the shutter.

Installation

NOTE: When changing a shurier, replace it with
an N or P configuration only, Do nof use M or
earlier configurations. On oid rhutters, make
only simple repairs { focus wheel replacement,
frim assembly repiacement, idler gear replace-
ment, shurter front housing replacement, efc. ),
Major repairs should not be made on configura-
tion M or carlier iypes. Replace these with N or
P configuration shutrers. Al stocked shictiers
other than N or P 1y pes should be rerurned 1o
Waltham Farts Depr. for credir, All bad shutters
removed are salvageable, When installing new

CABLE CLAMP
(FART OF QUTERPLATE]

HEW CABLE COVER

JEWELER'S
SCREWDRIVER

CABLE
RETAIMING
SPAING

RIBBOMN CABLE

FRONT COVER LATCH

FLEX CIRCUIT

SOLODERING IRON

SOLDERING IRON

UNEDLDERING

CI0ITIMTA-13

FIGURE 4-33 SOLDERING/UNSOLDERING RIBBON CABLE
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FIGURE 4-34 NEW CABLE COVER

shuiters, be sure they are compatible with the
camera, The shistrer hinge bracket, MCC, and
front cover must correspond with the charts

below (“Shutrer/Camera Interchangeability ),

—

. Position the locating pins at the rear of the
shutter in the correct holes in the hinge bracket
and install the four retaining screws.

NOTE: The new plastic shutrer baseblock has
no locating pins,

(]

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

[¥]

. Locate the short projecting end of the cable
retaining spring and the hale at the base of
the clamp. [nstall the spring in the clamp in
such @ manper that the projection enters the
hole in the clamp.

F

. Crimp the clamp on the spring with just enough
pressure to caplure the spring. It does not have
1o be a tight joint.

SHUTTER/CAMERA INTERCHANGEABILITY

Add New Shutter Hinge Front Cower —‘
Basic Carmers Shetter MCC Brack Asembly Wiring
10 Wire Flax N-Aecommended | 705818 or 705883 [Wide Cam) Fafer to Para, F,
P Af pecrssary TDERAE Secuion 4
8 Wirs Flax MNaor P TO5819 or 705893 Do not Solder
058848 PHP ¥4 Lead
T Wirg Flex P OSB89 or TosEgd Direet
TOSE8E ar
05901 or
TO5619 or
705882
NQTE: Fairchiia and 17 shuttics are interchanpeabis with the proper marchup of BEocistsd componenie.
FLEX CIRCUIT ID CHART
MCC No. of
06818 T05818 Counter Shutter
Flax Clrevit* Tosess T0E801 05982 TOE403 705883 Contact
TOEI20PP4 i Mo Mo Vs No 0
TO6I29PPE ey Ny No Yes Ne ]
T05329PF7 Yoz Ne No Yes s B
T05329PFR Yeou Mo No No Yes ]
TO5442 Yo s Na Na Yes 7
TOE582 No o Yos L] Yei 7

“Flax circuit part mumbar i3 locsted betwesn BEttery ferminels on Mea,

421



S. At the flex circuit solder pads. check for good
clean solder distribution. Heat and reflow the
solder as necessary.

o

Properly orient the cable and dress the end of
each lead so that it seats squarely in the center
of its solder pad. Hold the cable in this
position,

NOTE: If the cabie on the shuiter has more
or fewer leads than the number of pads on the
Slex circult, refer 1o item 2 in the Repairs/
Adjustments paragraph immediately following
JSor the proper method of installing it,

~

Refer to Figure 4-33. Place the blade of a
jeweler's screwdnver on top of the bare end of
the No. | lead exactly at the point where the
insulation begins. Press down firmly to create
2 positive heat sink. (This prevents the insula-
tion from melting back on the Jead.)

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

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

10. Do not remove the screwdriver blade until the
solder has cooled (one or two seconds). Con.
tinue until all Jeads are soldercd,

11, Check the camera for proper operation, (Check
ali functional tests,)

12. Shide the bottom cover into place.

13, Install and tighten the four cover-retaining
SCIEWS,

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

15. Qlose the cover and check the camera.

Repairs/Adjustments

1. Stripped Shutter Mounting Holes

1f the mounting hole of one of the shutter retsin-
ing screws should b stripped, plete the
following steps when re-assembling the camera:

(2) Re-tap the stripped hole with a #2-56
bottoming tap.

(b) Use a #2-56 screw (#700950, modified
Bristol repair screw) in place of the orig-
nal retaining screw,

2. Connecting Cables to Flex Circuits

Since the SX-70 camera was first manufactured,
several design changes have been made to the
shutter assembly. These changes have resulted in
cameras being in the field wath different shutter
configurations. The following procedures explain
how 1o match cables to flex circuits. Also, refer
to the table titled “Shutter Cable/MCC Inter-
changeability ™ to ascertain the appropriate
shutter/MCC compatibility,

8 Wire Cable to 10 Pad Flex Circuit (Figure 4-35):

(2) To attach an 8 wire cable to the 10 pad
Nex circun, separate the leads so that Jead
number 2 is pulled away from lead num-
ber 3, (Lead number | is the shortest
lead.)

SHUTTER CABLE/MCC INTERCHANGEABILITY

(O]

(c)

@)
()

Attach the shutter cable retaining spring
to the clamp. The 8 lead cable has a hook,
not the right angle lead of the 10 lead type.

Hook in the spring and push it in as far as
possible, Arrange the spring coils without
stress and clamp them in the bracket (Fig-
ure 4-31).

Mount the shutter by one screw,
Arrange the 3rd, 4th, Sth, and 6th cable

10}
®@)

(h)

0]
()]

leads on the 5th, 6th, 7th, and 8th solder
pads of the flex circuit (see Figure 4-32),

Solder these 4 leads.

Solder leads | and 2 to solder pads | and 2
on the flex circuit,

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

Test shutter and camera action,
Finish mounting shutter,

L2

SHUTTER
Mce 10or 8 Lead 7 Lead 7 Lead 8 Lead 7 Lasd
FC FC FC n n
Phase | Phase 1A Phase || Phase | Phane 11

705819-F Yes Yes Yes No Yeos
705817-Tt No No No Ye No
705886-T1 Yes Yo Yes No Yeu
705801-T1 or No Yes Yes No Yes
705619 or
705982
Fairchild Phase | — G thru M Fairchild Phase || -~ P
Texas instrument Phase | ~ G thwu L Texas Instrument Phase Il — P
Fairchild Phase 1A — N

8
53 svee
GRO- ;
NPN .
e 3]

BLEAD CABLE

57
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FIGURE 4-35 CONNECTING B WIRE SHUTTER CABLE TO 10PAD FLEX CIRCUIT
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10 Wire Cable 1o 8 Pad Flex Circuit (Figure 4-36):

(s) Count the shortest cable wire as lead No, 1
and remove Jead wires 3 and 4.

(b) 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,

(¢) Mount the shutter with one screw,

(d) Solder leads | and 2 to the number | and 2
soider pads on the flexible circuit.

(e) Solder the remaining leads to their same
numbered flexible circuit pads.

() Test shutter and camera operation,
(g) Finish mounting shutter.

7 Wize T.1. Cable to 8 Pad T.1. Flex Circuit
(Figure 4-37):

To use a 7 wire T.1. shutter with an 8 pad T.1.
flex circuit, do not make a connection to the PNP
lead (identified as the ¥4 lead on Figure 4-37) of

424

GRD- 59
NPN

4+ gy
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— e e 10 LEAD CABLE
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7
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IGURE 4-36 CONNECTING 10 WIRE SHUTTER CABLE TO 8 PAD FLEX CIRCUI

the flex circuit, Refer to table - “Shutter/Cable
Interchangeability " for proper cable/MCC match-
up.

CI00IZ{RT) 437

URE 4-37 CON | |
CABLE TO 8 PAD FLEX CIRCUIT

7 Wire Cables 1o 10 Pad Flex Circuits:

The method for connecting a 7 wire cable toa 10
pad circuit is shown in Figure 4-38. Be sure to
connect the leads to the terminals as shown in the
illustration.

3. MidCycle Shutdown

Some shutters have exhibited a mid-<cycle shut-
down which has been traced to motor noise. T.I
shutters without motor capacitors are most sus-
ceptible to this probi The installation of a
capacitor between the VCC terminal and ground
on the shutter (Figure 4-39“A"") suppresses noise
and reduces the problem. [f after installing the
capacitor the mid<cycle shutdown persists, install
a second capacitor between S6 and the counter
(Figure 4-39"B"). Any suitable commercial tan-
talum 0.68 mfd capacitor may be used on the
substrate and any suitable subminiature commer-
cial ceramic 0.1 mfd may be used on the counter,
These parts may be ordered from the Waltham
Parts Department under the following numbers.

438
28

0.68 mfd Tantalum Capacitor ~ #705795
0.10 mfd Ceramic Capacitor - #705699

FIGURE 4-38 CONNECTING 7 LEAD SHUTTER
CABLE TO 10PAD FLEX CIRCUIT

A

0.1 mig
CERAMIC
CAPACITOR

NOTE: Excess/ve Mot wiit
GOt Ao COuNTET CONTC T,

CI00321RA2I4-29

FIGURE 4-39 NOISE SUPPRESSION MODIFICATION
4-25



To install the capacitors:

(a) To prevent shorting, place a small piece
of insulzting tape or .00) mylar on the
substrate, in the area indicated by the
black shading in Figure 4-39“A",

Solder the tantalum capacitor legs to the
VCC terminal and to ground,

Bend back the capacitor so it lies flat on
the tape or mylar,

1!} Cover the capacitor bead with tape,

Be sure the capacitor it not damaged when
the shutter is installed on the hinge bracket,

(b

(c)

If the midcycle shutdown still persists,
add a second ceramic capacitor between
S6 and the common of 58/59 on the
counter (Figure 4-39“B"),

G. SHUTTER COMPONENTS

To repair or replace shutter components, it is
necessary to remove the shutter from the camera
and then disassemble it to the point where the
repair can be made. This paragraph instructs you
how 1o disassemble the shutter, reassemble it and
then explains the various repairs/adjustments
which may be performed. When making the re-
pair o1 adjustment, disassemble the unit only to
the point necessary 10 gain access to the affected

P possible, ¥void unsoldering the
cable leads 10 the flex circuit,) Reler 1o the Con-
figuration Conlrol drawings to identify all parts
mentioned in this paragraph.

1. Shutter Housing

Remaval

& Erect the camers to picture-taking configuration,
. Open and remove the front cover,

¢. Remove the four screws which secure the
shutter to the mounting bracket,

Caution: When the shutter retaining screws wre
removed, the shutter will remain attached to the
camera by the ribbon cable. Use care to avoid
damage to the cable.

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

NOTE: Plastic baseplate shutters do noj re-
quire screws 1o hold the front housing, On
these shutters simply snap the housing off the
shutter, Plastic baseplate assemblies can be
identified by a circle around the mold marks,

4-26

e. Make sure the lens 1 set at infinity (rotated
clockwise 1o its stop).

f. Remove the shutter front housing from the
casting.

& To provide a safe, steady work surface, place
the shutter casting on the hinge bracket and
install one of the retaining serews to hold it in
place. At this point, you may stant to remove
the internal shutter components,

Insuallation

2. Rotate the lens to its clockwise (inlinity) stop
(if it was moved during repair).

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

. Snap the bottom of the housing over the casting.

. Install and tighten the two shutter front hous-
ing screws. (Aluminum baseplate shutters only.)

¢. Position the shutter on the hinge bracket by
digning the localing pins (see Figure 4-40).

f. Install and tighten the four retaining screws.
& Complete camers reassembly,

h. Perform lens collimation.,

i. Perform complete comprehensive test series,

o n

2. Shutter Front Housing Components

Removal

2. Remove the shutter from the camera and the
housing from the shutter.

L. Remove the lens bezel by pressing the edge of
the bezel from inside the housing

NOTE: halocating pine thown
&8 POL uned 08 ple i beseplars
L T e T e,

CI00IT(AD) 4-40

FIGURE 4-40 SHUTTER ASSEMBLY LOCATING
PINS

b. Install the photocell bezel assembly:

(1) Align the three tabs with the three cutouts
in the housing.

(2) Press the bezel into place.

¢. Install the housing on the shutter and the shutter

assembly on the camera. Complete camera re-
assembly.

3. Trim Assembly/Focus Wheel
Removal

c. If the photocell bezel and filter are bled,
insert a finger nail under the bezel and pull it
free of the housing. Otherwise, push the assem-
by from the rear to snap it out of the housing

Installation
a. Install the lens bezel:
(1) The bezel has a larpe rectangular cutout in
its rim, When installing the bezel, the cut-

out should be approximately 8 o'clock
when viewed from the front of the housing.

Al 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.
Press the bezel into place.

Rotate the focus wheel and check for
binding.

(2)

(3)
@)

a R the shutter housing and set the casting

on the hinge bracket as instructed,
b. Remove the two screws which secure the trim
assembly to the casting.
Carefully lift off the trim assembly.
Using Special Tool #11655, remove the focus
wheel retainer screw,

NOTE: Newer shutters have a spring-loaded
idler gear which affects the focus wheel hard-
ware, Be sure to replace the hardware with
the same type as that removed,

an

e. Remove the focus wheel,

Remove the E-ring which holds the tim link
at its pivot point, (On some shutters a screw
is used to secure the trim link.) Remove the
tnm link.

-

427

Installation

a. Position the trim link in the shutter and secure
it atils pivot point using either the screw or the
E-ring.

b. Be certain that the lens mount is still at its
infinity (full clockwise) setting. Then, rotate
it counterclockwise about three teeth,

¢. Examine the underside of the focus wheel.
Note two rectangular depressions and a spiral
goove (Figure 441). One depression is posi-
tioned closer to the end of the groove. When
the focus wheel is positioned on the follower,
the positive stop pin must engage the rectangu-
lar depression farthest from the groove. The
pin of the cam follower must engage the spiral
poove. Install the wheel 50 these conditions
are satisfied

POSITIVE
STOP MiN
-
L
UNDERSIDE
s
o
RETANGULAR
DEFRESTIONS
CI00ITRT) 441

FIGURE 4-41 FOCUSWHEEL CONFIGURATION

d. Install the focus wheel retaining screw using
Special Tool #11655.

¢. Run the focus wheel through its full travel to
be certain that it is properly installed.

f. With the trim wheel set at mid-point, install the
tnm assembly, Be sure that the pin on the trim
assembly engages the slot on the trim link and
the locating studs enter the locating holes in
the casting.

£ Secure the tim assembly using the two retain-
INg sCrews,

h. Check the operation of the trim assembly.

i. ITthe trim was changed. check the front hous-
ing to be sure of compatibility, (See “*Repairs/
Adjustments” below.)

J. Reassemble the shutter and reinstall it on the
camen.



Repairs/ Adjustments

a. Photocell/Trim Assembly Compatibility

On later cameras, the photocell lens has been
changed from a “bullet” to s “lollypop™ shape
(Figure 4-42) and the opening in the trim from

a hole 10 an arrowhead. The newer design results
in better exposure control on back light and side
light scenes.

Ifitis y to rep)

atrim Y.

follow these general nules: Replace a “one hole™
trim with a “‘one hole™ trim. Replace an “arrow-
head™ trim with an “arrowhead™ trim. Consult
the chart immediately below to determine the
interchangeability of trim assemblies to photo-
cell Jenses (“Trim Assembly /Photocell Lens
Interchangeability'").

“ 1 . R °‘ ) -' 2ot ~.F°u'“
the photocell lens cannot be replaced. If it is de-
fective, replace the shutter assembly.

TRIM ASSEMBLY/PHOTOCELL LENS INTERCHANGEABILITY

FAIRCHILD SHUTTERS
“Lollypop™ Lens “Bullet™ Lers

TEXAS INSTRUMENT SHUTTERS
“Lollypop™ Lers “Buller™ Lerw

“One Hole™ Trim No
“Arrowhesd” Trim Yes*

*Upon resssembling shuteer 10 camers, coliimete and perform comprehensive tester checks.

Yo' Yeos* Yo'
Neo Yo' Yo'

FIGURE 442 COMPARI

CI0032(R2) 442

RIM/PHOTOCELL LENS ASSEMBLIES

b. Photocell Filters

The photocell filter (also called window assembly)

is located on the shutter housing. It acts together

with the trim assembly and photocell lens to con- @
trol the shutter exposure time.

If the camera is overexposing, the fault may be
corrected by changing the photocell filter, correct-
ing the shutter tracking or both. It is first neces-
sary to identify the possible correction. Do this
as follows:

(1) Remove the photocell bezel and filter
from the housing.

(2) [Install the camera on the Comprehensive
Tester and perform the ambient mode
exposure test,

(3) If the reading obtained without the fiiter
is greater than the specification value, 2
filter change will not correct the problem.
In this instance, one of three things must
be done:

* If a Fairchild shutter, change the value
of the calibration resistor,

(5

* Change the electronic control module.
* Change the shutter,

If the exposure reading is between +0.2
and 0.1, the camera will produce cor-
rect exposures with no photocell filter.
However, a filter must always be in place
since the photocell opening must not be
left unprotected. Install the lightest (least
density) and retest the camera. If the ex-
posure readings are still between +0.2 and
~0.1, the over-exposure problem has been
resolved, See “'Photoceli Filter Ranges™
Table for the available filters.

If the exposure reading obtained in step
(4) was less than 0.1, remove the cam-
era 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 indicates
a perfect exposure. See the table below
for the range of filter values.

PHOTOCELL FILTER RANGES

~ difficuities in P~ shutmerz. The

NOTE: New, higher density lilters are availabdle to correct “under

table below lists all groups with density ranges. The lest four groups [ 14-17] are the new T.1. Phess 11 filtecs.

Median Minimum Maximum
Lowar Danuiry Group Lowe F Stop te F Stop
1 A3 0 Al
2 .20 A7 2
3 27 .24 0
4 34 a3 3
5 Kl .38 K2
6 A8 AS 51
7 56 .52 58
8 62 50 .65
9 69 .66 72
10 .18 73 .69
" .83 .80 88
12 90 .87 83
13 97 54 1.00
14 1.04 L0 1.07
15 AR k] 1.08 1.16
v 18 1.20 1.17 .23
Higher Density 7 w7 1.24 1.30
706294 Clear-gr ey -biack Texas Instrument Shutters
706894 Frosted Fairchid Shutters
706657 Clear-Blue/green B8oth T.1, and Faitchdd
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If the camera malfunction is under expos-
ure, all of the procedures in this section
can be applied to located the fault.

If the camera produces an extremely long
exposure and has passed initial 1ests, vis-
ually examine the photocell optical path.
If any obstruction is found, clean the op-
tical path with lens cleaner and retest,

If the photocell optical path is clear and
the camera still produces an extremely
long exposure, the ECM is faulty, Replace
the ECM or the shutter assembly.

(6)

0]

(8)

4. Focus Wheel/Cam Follower Assembly Including
Positive Stop Pin

Removal

a, Remove the shutter housing and set the casting
on the hinge bracket as previously insiructed.

b. Using Special Tool #11655, remove the focus
wheel retainer.

NOTE: Newer shutters have a spring-loaded idler
gear which affects the focus wheel hardware, Be
sure to replace hardware with the same type as
that removed,

¢. Remove the focus wheel.

d. Remove the cam follower retainer. Unhook
the follow focus extension spring and remove
the cam follower assembly. Also, remove the
positive stop pin.

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

Installation

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

in the mounting post (see Figure 4-43), Secure
it with the cam follower retainer,

b. Engage the trim link pin with the narrower
siot in the cam follower,
c. Install the positive stop pin:

(1) Install the compression spring into the
positive-stop-spring socket in the shutter
casting.

(2} Insert the stop pin on top of the compres-
sion spring.

430

THALADED
POST

WIDER
5L07

The new focus wheel and retainer are not inter-

Older Cameras Newer Cameras h
r— geable with focus wheel part #706329 PP11
Focus whesl — 093 center| 125 center hola md retainer part #706065 used on shutters con-
nole; part #706329 part #706908 figuration F through M or any other type. Al-
Carm loliowar sisembly Plastic snap ring though the old focus wheel may fit, it will not
retainer matal “E* ring part ¥706697 function properly. Do not interchange these

INTERCEPTOR

NARROWE R
SLOT

CIO0IT R 443

IGURE 443 CAM FOLLOWER ASSEMBLY

(3) Identify the follow focus extension spring
which fits between the cam follower and
positive stop pin.

Hook one end of the spring into the hole

adjacent 1o the adjusting screw in the top

of the cam follower assembly.

Hook the other end of the spring onto the

positive stop pin.

d. Install the focus wheel and wheel retainer screw
using Special Tool #11655.

e. Adjust the cam follower assembly:

(1) The idjustment requires that power be
applied to the shutter, Install the special
housing containing the hole for cam-
follower adjustment.

Perform the electrical test as described in
“Follow Focus Test" in Section 111
Using a narrow-blade jeweler's screwdriv-
er through the adjusting hole, rotate the
car-follower adjusting screw as necessary
to produce the proper meter reading.

(4)

(5)

2

3)

Repairs/Adjustments
2. Focus Whee! Components

The focus wheel, focus wheel pivel, cam follower
assembly retainer, and focus wheel retainer have
been changed on newer cameras as follows:

Older Camarst Nawar Camers
e ——— —
Focus wheel retainer “E*
ring #T08629,
Hex screw 0-80 thread Hex screw 0-B0 thread:
FT080E5 (nickie-plated Part 4726019
finish) {bram flash finish)

106628

Focus wheel pivot with
provisions for “E* ring;
part #706920

parts.

Pivot with 0,80 tapped
hole for hex screw: &
005 groowve for plastic
retainer part #7 06699

If a shutter with the new spring loaded idler pear
and plastic snap ring is received for repair, con-
firm that the focus wheel retainer part #726019
(identified by brass flash finish) is used. If not,
instail the new retainer on the focus wheel,

See Figure 4-44 for identification of these parts,

8-
X
NICKEL FINISH POST

USE WiTH NONSPRING LOADED
IDLEA GEAR AND “E” RING CAM

Lk -1l ]

BRASS FIMSH POST
LSE Wi1TH SPRING LOADED
IDLER GEAR & PLASTIC CAM
FOLLOWER SNAP RING,

FOLLOWER RETAINER,

HEX SCAEW
106018
C80 THD,

FOCLS wHEEL
‘1‘093 DA,

FOCUS wHEEL
051 A5 DIA,

METAL “E” RING
106678 ?uw RAING

MVOT BN
080 THD,
106699

PIVOT PN
106929
008 GROOVE

OLDER CAMERAS

NEWER CAMERAS

CIO0IAT 444

FIGURE 444 COMPARISON OF CAM FOLLOWER COMPONENTS
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CR0I2(A2) 445
1GU -45 INTERC! R ON WRON:
SIDE OF STOP PIN

b. Interceptor on Wrong Side of Stop Pin
(Older Cameras)

This condition is identified by the inability of

the lens to go to its infinity stop and by “spongy™
travel near the end of the lens travel. Also, in
some cases, shutter blade hang up with high amp
draw may occur. Figure 445 shows what the
shutter parts Jook like when the interceptor is
mis-located.

To correct this problem, do the following:

(1) Set lens to infinity. set tnm wheel 10 full
light, then remove the focus wheel, and
release initial hang-up with a dental pick.

(2) Mix some “Devcon" S-minute epoxy.

(3) With a jeweler’s screwdriver, insert the
blade behind the Sol. #1 plunger, and
push inward, and hold this position (see
Figure 446).

(4) Put a pencil point amount of epoxy on
the follow focus stop pin head.

Caution: Be careful not to drop any
epoxy into the shutter.

(5) With a tweezer, put the new cap (#0, S.S.
flat washer) on the follow focus stop pin.
1t is important that the new cap be put on
in the same position as shown in Figure
4.46. The edge of the new cap must line
up with the edge of follow focus stop pin.

SOLENOID 1

THIS EDGE CLOSEST
TO SOLENOID 1!

] 4-46 INSTALLING CAP ON FOLLOW

CAP #4055,
FLAT WASHER

STOP PIN

CIVM2IAT 1446

(6) Allow enough time for the epoxy to set
(10 minutes).

(7) Assemble the focus wheel, Simulate in-
tercept, by using a flash simulator board,
a film pack simulator #11774 (or empty
film pack), a remote shutter release cable
#112, and an $7 actuator. Cycle the cam-
era at least 10 times and, visually check to
see the aperture opening in the lens (small
for close focus, and large for infinity).
Also, visually check to see if there is any
intercept hang up on the wrong side of
the follow focus pin. Check the clearance
between the intercept arm and the top of
the new cap. (There should be enough
space to pass a dental pick tip through
the gap.)

(8) Reassemble the shutter and install the
shutter on the camera.

(9) Check on Comprehensive Tester
(A or B) at Nlash exposure, (10.4” and 8’
setting). Adjust camera if out of specifi-
cation at these settings.

S. Idler Gear

The idler gear connects the focus wheel to the lens
Figure 447 shows the location of the gear in the
shutter.

Removal

a. Using Truarc pliers, remove the idier gear retain-
ing ring.

b. Slide the idler gear off its post. (Try to main-
tain the position of the focus wheel and lens
assembly to prevent the loss of lens collimation.)

Installation
a. Place the idler gear over the idler gear post.

b. Install the retaining ning to secure the gearon
the post.

¢. Recollimate the camera,

Repairs/Adjustments

“Tight" focus mechanism movement may be trac-
ed to binding of the idler gear. If unalysis of this
complaint determines that the idler gear is the
cause of the “'tight” movement. replace the gear
with 3 new repair idler gear:

Early Cameras

Early cameras may be modified by changing the
idler gear with 2 repair idler gear. part number
700905.

Newer Cameras

Newer cameras employ a spring-loaded idler
gear assembly which facilitates collimation tsee
Section 3). If the idler gear on these cameras is
binding. replace it with 2 repair idler gear, part
number 700907.

$1 REMOTE TRIM LINK
CONTROL

ASSEMBLY

SOLENDID 72

ASSEMBLY

SOLENOID M

STOP PIN

RETAINING  'OLER
AING GEAR

TRIM ASSEMBLY

CI00321N2 447

FIGURE 4-47 SHUTTER COMPONENTS (FOCUS WHEEL REMOVED FOR CLARITY!



After installing a repair idler gear, check the shutter
for backlash (see Figure 448). Try to rotate the
focus wheel while holding the lens steady, prevent-
ing it from turning. Using the trim link as a marker,
rock the focus wheel through its total backlash
while holding the lens. The total travel cannot ex-
ceed the width of 1/2 tooth. If focus wheel back-
lash exceeds 1/2 tooth, the shutter assembdly must
be replaced.

GEAR

448

FIGURE 448 TESTING FOR IDLER WHEEL
BACKLASH

6. S1 Remote Control Assembly/Solencid #2

The S1 remote control assembly (refer to Figure
4-47) provides the contacts for a remote shutter
cadle. If it is damaged, replace it as follows

Removal

a. Remove the focus wheel and cam follower as-
sembly as instructed,

b. Unsolder the S1 and Solenoid #2 contacts from
the substrate (Figure 4-49).

¢. Using Special Tool #11661 (miniature offset
open-end wrench). remove the solenoid retain-
ing nut from under the substrate. Use care to
avoid damage 1o the substrate. As the nut is
loosened, pull up on the solenoid to remove it
from the shutter.

d. Remove the S block retaining screw.

Installation

a. Position the S) dlock on the casting and secure
it with the retaining screw,

b. Instali solencid #2. Note that there are two
insulated connecting tabs and a short locating

stud in addition to the threaded mounting stud.

Position the solenoid carefully so the locating
stud botloms in its hole. Use Tool #11661 1o
install and tighten the mounting nut

¢ Carefully dress the contacts over their pads on
the substrate (refer again to Figure 449) and
soider the solenoid #2 and S} contacts. (When
soldering the S) contacts use care 10 prevent

FFA

FEA 1521

SOLENOIDNO.2 &

NOTE: Some sudstrates Aeve only teve FFA contacts, On thess uni, the FT conact it mirting.
FIGU U ATE SOL NN ION

434

+y =
I—
CABLE
/ W] s
s4
C300321R2) 449

distorting the spring-action of the contacts,
First. insure a 2ood connection before applying
solder. Then. do not hold the contacts down
with the soldering iron since they will spring up
as soon as pressure is removed and will likely
break the solder connection.)

d. Install the cam follower assembly and focus

wheel as previously instructed.

Repairs/Adjustments

The following procedure should be used to check
the stroke of solenoid #2. Refer to Figure 4-50
when performing this procedure.

. Set lens at infinity, and trim to full light.

‘“’3'7‘.'*:

> P,
- »
S N~

PLASTIC STOP PIN

CI00I21R2)4-50
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FIGURE 4.50 ADJUSTING STROKE OF SOLENOID #2



b. Remove shutter from camera and remove the
front housing as previously instructed,

Using a jeweler's screwdriver, depress solenoid
#1 plunger unul it is seated (blades closed).

. Gently hold the shutter blades closed at the
cdge of the casting — near trim assembly — the
jeweler's serewdriver can now be removed from
soleneid #1 plunger.

Caution: To avoid finger-prints on blades, fin-
ger proteciors or gloves should be used.

o

[-%

Using jeweler's screwdriver, depress solenoid

¥2 plunger until it is fully seated. Do not allow
the screwdriver to touch the pull-down bar,
Release blades,

Inspect for correct intercept as shown in insets
A and I of Figure 4-50. {The interceptor
should not touch salenoid #2 frame.)

If the intereept is out of spec., remove the
ocus wheel and adjust the solenoid #2 adjust-
ing screw as follows:

{1} Break loctite bond on solencid #2 screw
using jeweler's screwdriver.

{aa) For High Imercepr. Turn adjusting
screw counierclockwise, in incre-
ments of 1/4 tum, with jeweler’s
screwdriver. Retest as above after
each 1/4 furn.

{bb) For Low Intercept: Turn adjusting
screw clockwise in increments of /4
turn with jeweler's screwdriver. Re-
tes1 after each 1/4 wam.

"o

=

{21 If the loctite bond cannot be broken, bend
the pull-down bar with a needle-nose
pliers (at the point shown in the illustra-
tion} as follows:

(aa) For High Intercept: Bend bar up-
wards (increase angle) at the point
shown in inset “C" and retest.

(bb) For Low Inrercepr: Decrease angle
slightly by squeezing pull-down bar
a3 shown in inset “B* and retest,

{i)  Afer making the stroke adjusiment. re-
check at infinity and 10.4" for correct
intercept, and 1o insure thal the intercept-
or dotsn't hit solenoid #2 frame.

NOTE: If the loctite bond on the adjust-
ing screw was broken, reseal the screw
with loctire before reassembling the
camera
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7. Flash Fire Asssmbly (FFA)

The flash fire assembly contains the fashbar
socket and associated electronics. (If the camera
has an old T.L shutter with a ceramic substrate,
do not attempt o replace the FFA. The entire
shutter should be replaced.)

Remaval

a. Remove the trim link as instructed carlier.

b. Al the substrate, identify the six FFA contacts
(see Figure 4-49), Unsolder the contacts as
Tollows:

(1) Apply heat to one contact at a time,

(2)  As heat is applied, use an Xacto knife to
raise each conneclor, LUse exireme care
to prevent damagng the substrate,

<, After unsaldering all six FFA contacts, press
out the two rivets securing the socket to the
casting (Figure 4-51). Carefully lift the socken
assembly free of the casting, avoiding damage
to the contacts,

CIAITLFATI 451

FIGURE 4-51 FFA RIVET LOCATIONS

Instaliation

a, Very carefully, position the flash socket onte
the casting, maneuvenng the conlacts 10 the
appropriate pads on the substrate.

When the socket is properly positioned, secure
it 1o the casting with two rivets using Special
Tool #11735,

. Using tweszers, bend down ‘one of the con-
tacts in the four contact group over its comes-
ponding pad on the subsirate. (1f needed, the
contact may be cut 1o {it propedy on the pad.
thus eliminating the possibility of a short.)

=

n

=

Repeat the previous siep for the remainder of
the FFA contacts. (Note that in the two con-
tac! group, the contacts must be bent upward
onla the pads. )

CABLE CLAMP

RETAINING SCREN

CI00IF R 4562

FIGURE 452 MULTI-WIRE CABLE CLAMP

e, Carefully examine the soldering 1o be certain
there are no coid solders, bridges, or icicles.

f. Install the trim link.

8. Subsirate

Il troubleshooting with the Fault Analysis Charts
in Section 3 confirms that the shutter substrate
must be replaced, follow the procedure below,
({This procedure applies only to “P” configuration
ar later shutters.)

Removal

#. Remove the shutter from the camera and the
front housing from the shutter as previously
instructed.

b, Remove the cable clamp retaining screw
(Figure &-52),

c. Set the shutter assembly onto holding fixture
#CR11892 as shown in Figure 4-53.

d. Using a miniature soldenng iron (e.g, Weller
W.TCP-L or equivalent) heat each of the con-
nections on the substrate (refer again to Figure
4-49). With rhe point of an X-acto knife, pent-
ly lift the terminal up and away from the sub-
strate, Repeat this for each of the connections
cn the substrate,

Caution: Do not attempt to Lift the terminals

HOLDING FiXTIIME
FCRTIEDZ

C30031AT 453

FIGURE 4-53 MOUNTING SHUTTER ON HOLDING FIXTURE
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until the solder starts to flow, The FFA ter-
minals and solenold 1 flex in particular gre
very fragile. Use extra care when handling
these contacts.

. Once all the contacts are unsoldered, lift the
substrate with cable off the shutter.

-

Installation

Caution: Check all terminals on the new sub-
strate for any solder residue that may cause a
short to the casting. Do not bend the substrate
sinee internal damage 1o the integrated circuits
could occur,

2. Position the substrate over the locating pins
on the casting and carefully lower the substrats
Insuring thut all leads come through the appro-
prigte optnings on the subsirate, Make certain
tnat the substrate lies flat on the casting.

. Install the retaining screw to secure the cable
clamp to the casting.

c. Using tweezers, very carefully bend sach lead
over [t solder pad on the substrate.

. Solder each lead one at a time, being careful not
Lo use tog much solder.

MNOTE: When repiacing a Fairchild substrate,
clip off the FT terminal from the socker,

o

(=3

. Check cach of the solder leads visually, Figure
4.54 shows examples of good and bad solder
joints. Be certain that the solder joints con-
form 1o the good examples. {A usually accur
ate indication of an accepiable connection js a
neatl, shiny solder joint,)

Reassemble the shutter, Before installing it on
the camera, check shutter operation on the
shutier tester,

Install the shutter on the camera, Check camera
aperation on the Comprehensive Tester.

[

™

[

9. Separating Front and Rear Lens

If dirt should sccumulate between the front and
rear lens elements, proceed as follows:

. Set the lens at the infinity position.

b. Use & grease pencil and mark the rim of the lens
at the four o’clock position. This mark will be
needed when the lens is reinstalled.

¢. Rotate the focus wheel to set the lens at 10,47,

d. Use Bristol screwdriver no. 1 1753, On the
underside of the shutter housing, loosen the
idler gear screw, Om newer cameras the idler
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gear may be disengaged simply by pressing it
down with tool #11939.
¢, While the idler gear is disengaged, unscrew the

front lens element and clean the dirt, Continue
below:

10. Cleaning/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 bamrel. When it is known that
the focus wheel is not at fault, clean and lubricate
the threads as follows:

4. Remave the front lens assembly {paragraph &
abaowve ). .

With a Q-lip, clean the threads af the barrel.

€. Apply thread lubricant with & small brush simi-
lar to & woman's finger nail polish brush,

Usz & hand held hair dryer with medium heat
and thoroughly dry the lubricant,

. Qlean the lens inner surface with a Qetip,

L=

=

= &

. Beinstall the front lens assembly, Line up the
previously grease-marked lines when starting
the lens inte the rear element. After the lens
is started, turn it all the way to the infinity set-
ting and check that the gease mark on the lens
rim is &t the four o'clock pesition,

g After reassembling the camera, perform the
coilimation procedure prescribed in Section 3,

H. SHUTTER HINGE BRACKET

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 toclose the camera with-
oul 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:

Removal

1. Erect the camera to picture-taking configuration.

2. Open and remove the froni cover,

NOTE: On early cameras, the shutter hinge
bracker it held to the bottom plate wirh hinge
pins. Release the bracket as directed in s1ep 3
below ( Figure 4-55). On larer cameras, the
brocket is riveted in place, Remove ihe rivers
using Special Too! #11577,

CONTACT
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3. Using the blade of a jeweler's screwdniver,
spring the shutter hinge bracket on each side
just enough to release the pins. See Figure 4-55,
This will release the shutter hinge bracket from
the bottom plate.

Caution: With the retaining screws removed,
the shutter is still attached 1o the camers flex
circuit by the ribbon cable. Handle the camera
and shutter with care to prevent damage to the
cable.

JEWELER'S
SCREWDRIVER

CI00I2(RD) 455

U 55 RELEASING SHUTTER MOUNT
HINGE BRACKETS

4. Hold the shutter in place on the hinge bracket
and remove the four hinge-bracket-to-shutter-
retaining screws.

S. Remove the two hinge-to-boot-retainer screws
located adjacent to the round lens opening in
the shutter hinge-bracket. Newer cameras have
rivets instead of screws.

6. Using Special Tool ¥11654, remove the shutter-
hinge-bracket-to-short-cover hinge pins. See
Figure 4-56. The hinge bracket may now be
removed.

Installation

NOTE: If the bracke! was originally rivered, re-
place the rivets. If bracket looseness has been re-
ported, replace the hinge pins with rivels (see
“Repairs/Adfustments”, paragraph 2). Otherwise,
continue with the procedure below,

1. To install the repl shutter ing

CICOINRD 458

FIGURE 4-56 REMOVING SHUTTER BRACKET/
SHORT COVER HINGE PINS

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

2. Tap the hinge pins into place so that the outer
ends of the pins are flush with the duter hinge
surfaces.

3. Install and tighten the two shutter-hinge bracket-
1o-boot retaining screws.

4. 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.

5. Swing the shutter into position on the hinge
bracket.

6. Install and tighten the four shutter retaining
screws,

7. Qose the front cover and check the camena.

Repairs/Adjustments
1. Shutter Installation

Some Fairchild printed circuit substrates are not
insulated and may short out on the onginal shutter
hinge bracket, part no. 705297, To prevent this,
remove the 3 insulating pads on the bracket and
replace thern with a 2 piece insulation, numbers
705894 and 705892 as shown in Figure 4-57. Or
replace the entire shutter bracket with the new
type no. 705893,

HINGE BRACKET ASSEMBLY ~ 705297

13 REQ)

Used On: T only, Configuratioms F, G, N, J, X 8 L
MINGE BRACKEY ASSEMBLY - 705893

1. Fairchitd. ali comerss
2 V. Configuration P, and sl others theres frer

[ R21457
EMBLIES

FIGURE 4-57 HINGE BRACKE

2. Bracket Looseness

This procedure is to be used when a canfera is re-
ceived with a complaint that the shutter bracket
easily becomes disconnected from the bottom
plate. This problem is resolved by replacing the
shutter hinge pins with rivets. (Later cameras al-
ready have rivets in place of the hinge pins. If one
of these later cameras is received with this com-
plaint, it undoubtedly results from a broken rivet.
Remove the broken rivet using Special Tool
#11877 and replace it with rivet #705639.) To
change from hinge pins 1o rivets, complete the
procedure which follows:

2. Open the camera and erect it to picture-taking
configuration.

b. Remove the front cover from the camera.

¢. Release the shutter hinge bracket from the
bottom plate by springing the bracket free using
a jeweler's screwdriver as shown in Figure 4-55,

d. Punch out the hinge pins from the bracket using
Special Tool #11877. Examine the bracket for
distortion. If the distortion is excessive, replace
the bracket.

e. With a #1 center dnll held in a hand pin vise,
cut away a clearance area on the inner frame to
peovide enough room for the nvet installation
(see Figure 4-58'‘A™). Use extra care when start-

A PIN VISE ; ,
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"IGURE 4-58 RIVETING THE SHU HINGE
BRACKET

ing to cut into the plastic since excess force
could break the bond between the inner frame
and the bottom plate assembly. Start cutting
with the tool held at an angle a5 shown in Fig-
ure 4-58"A". When the cutout is well started,
lower the angle of the drill to complete cutting
the inner frame., When done it should look like
the inset in Figure 4-58*'B",)
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Also using the # center drill, countersink the
hole in the bottom plate assembly as shown in
Figure 4-58"B",

& Repeat steps ¢ and f for the other side of the
inner frame,

h. Align one of the pivot holes in the bracket with
the comresponding countersunk hole in the bot-
tom plate, Insert rivet #705639 from the inside
of the bottom plate to secure the bracket to the
bottom plate, (It may ease this operation if you
temporarily secure the opposite end of the brack-
et with a paper clip while you rivet one side.)
Flare the rivet using Special Tool #11878. Re-
peat this step for the opposite side of the bracket.

i. Examine the riveted area carefully: the rivet
head must be flush with the side of the bottom
plate and the flared side must not extend be-
yond .007 inch from the outside of the hinge
bracket, .

. Assemble the camera and check that the rivets
do not interfere with the front cover opening
and closing or with film pack insertion or re-
moval. Also, be certain that the right side rivet
does not interfere with the fourth idler gear.
Check that there is proper alignment when the
camera s closed. As a final check, test for light
Jeaks.

—

1. FRESNEL DRIVE SYSTEM ASSEMBLY

The Fresnel drive system assembly controls the
Fresnel carrier through its cycle from viewing posi-
tion to exposure position (and return). The sys-
tem consists of two bellcrank assemblies, an actua-
tor link, and the associated springs. These assem-

Nies are mounted in such a way that the motor
drive pinion shaft is 2lso involved in the system
functions. Faulty operation can result from brok-
-en springs, binding, distortion, or any of the mal-
functions common to miniature mechanical de-
vices. If a camera malfunction is traced to the
Fresnel drive system assembly, removal and re-
placement can be accomplished according to the
foliowing procedures.

NOTE: (New Bell Crank Design) The removal/
installation procedures below instruct you in the
manner to assemble the drag link to the bell crank.
These instructions pertain only 1o early cameras,
A design change has Ited in latest as
having ¢ one piece assembly to eliminate angular
orientation problems between two pieces. How-
ever, the new design complicates repair of the cam-
era. When working on this area of the camera, if
Yyou have part number 705290 on hand, use it. If
Yyou have a drag link problem and have neither the
pinned nor keyed parts, you will have to replace
the entire lower camera back assembly, (When
you do this, salvage parts from the old assembly,)

Removal

1. Erect the camera 1o picture-taking configuration.

2. Open and remove the front cover.

3. Remove the leather from the bottom cover and
reriove the cover in manner prescribed earlier.

4. Referring to Figure 4-59, remove the two over-
ride springs using tweezers,

S. By Iy ting the d idler gear in
a counterclockwise direction, operate the gear-
train until the Fresne! carrier swings up to the
exposure position.

DRIVE SPRING
™\

OVERRIDE
SPRINGS

C0M2(A4-59

L
FIGURE 459 REMOVING OVERRIDE SPRINGS
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6. Refer to Figure 4-60. Use the tweezers 1o
catch the end of the booster spring. Stretch
the spring just enough to unhook the end of
the spring.

ORAG LINK
BELL CRANK

EZERS  DAIVE SPRING

RECOCK RAM
BELL CRANK

CINI2AD 481
FIGURE 4-61 REMOVING FRESNEL CARRIER
DRIVE SPRING

BOOSTER
SPRING

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

NOTE: Do not disturb the gear-train when

CI0ANR 440

FIGURE 4-60 REMOVING BOOSTER SPRING performing the following steps.
10. Crasp 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. Imme-
diately 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 cireult,
Be careful to avoid damage to the flex circuir,

7. Refer to Figure 4-61. Using tweezer, slip the
hooked end of the Fresnel carrier drive spring
off its retainer on the drag link bell crank.

8. Refer to Figure 4-62. 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.

$6 ADNSTING
SCREW

MACHINE SCREW
CI00IU A2 442

FIGURE 462 OUTER PLATE MOUNTING SCREWS
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11, Grasp the recock-ram (Figure 4-60) bell crank.
Rotate the bell crank counterclockwise until
it disengages the slot in the drag link.

12. Swing the drag link away from the bell crank.

13. Rotate the recock-ram bell crank counterclock-
wise approximately ) 80 degrees to provide
access 10 the end of the drive pin.

14. Using a miniature drift pin, push out the drag-
link bell crank pin,

15, Remove the bell crank and shaft as an assem-
bly. The drive spring will be released. The
plastic sleeve will 2lso be released.

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

17. With tweezers and, if necessary, 2 soldering
iron, lift the flex circuit from the motor
contacts,

18. Using a Bristol screwdriver, loosen the two
motor screws. Do not remove these screws
completely since they are extremely difficult
to replace.

19. With tweezers, swing the motor mount clamps
free of the motor housing.

20. Grasp the MCC holder with tweezers and, at the
same time, raise the contact end of the motor

up. Withdraw the motor coupling spring from
the plastic coupling (see Figure 4-63).

21,

Span the motor pinion shaft with tweezers and
press the plastic coupling from the shaft,

Installstion

~

i

»

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

Using retainer plier, Special Tool #11659, spread
the grip ring and pass the pinion shaft through
the ring.

Swing the gear train into position along the
bottom plate.

. 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 bush-
ing as the too] will permit. The too! is such that,
when the pressure on the pinion is released, the
clearance between the pinion and bushing should
be .003 to .005 inches. (Check with a feeler gage,
Special Tool #11678.)

NOTE: Whenever the motor coupling is removed,
¢ new coupling should be installed in the camera,
Do not atrempt to salvage the old coupling.

Insert the plastic coupling into the cavity on
Special Tool #11707. This must be done 5o the
slot in the end of the coupling engages the tang
in the tool.

IGURE 4-63 DRIV
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6.

~3

b o

10.

Rotate the gear train so that the ot in the
pinion shalt 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
[

Remove the tool.

Rotate the gear train so that the siot in the
coupling is visible.

Using Special Gage #11708 (sce Figure 4-64),
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 can-
not be accomplished, remove and examine the
inside of the coupling for damage and replace
the coupling if necessary.

12,

14,

Rotate the motor shaft so that the tang on the
drive spring will mate with the slot in the cou-
pling. 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. (Again, refer to
Figure 4-63,)

Engage the drive spring with the plastic cou-
pling 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 all end play in the direction of the
pinion. At the same time, press on 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,

BOTTOM PLATE
INNER WALL

GAGE 711708

PLASTIC
COUPLING

CI00I21N 2464

FIGURE 4-64 ORIENTING THE PLASTIC COUPLING WITH SPECIAL TOOL #11708



- If the gap is too small or non-existent, use the

small end of Special Tool #11707 1o 2pply
pressure to the end of the motor shafi (the end
opposite the drive end). While halding the
mater 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 bottam 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,

. Insert the MCC, together with its helder, into

the mounting clip.

. Use tweezers to install the flex circuit over the

two motaor contacts, and solder the contacts,

Pick up the bell crank shaft and insert the shafi
through the hole in the botiom plate,

. See Figure 4-65, Insert the plastic sleeve into

the drive spring,

2

23,

24,

25.

- Align the sleeve (and spring) with the hole in

the bottom plate. Insert the shalt into the
sleeve, The end of the spring must engage the
boss on the inside of the bottom plate,

. Slide the shaft through the sieeve untj) the end

of the shaft just begins to emerge from the
end of the sleeve.

See Figure 4-65, Use tweezers to install the
drag-link bell crank. The bell crank must be
installed as shown on the illustration so that
the bell crank will engage the slot in the drag
link,

Push the shaft in until the bell crank is flush
against the camera housing (see “Repairs/
Adjustments™),

Rotate the recockram bell crank (on the cuter
side of the bottom plate) in the counterclock-
wise direction until the hole in the shaft is
aligned with the holes in the draglink bell
crank. Hold the shalt in this position. (See
“"Repairs/ Adjustments™ for more information
on bell crank angle.)

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 50 that bath mating surfaces can be
observed. Engape the hole in the bell crank
with the stud of the recock ram,

28, Slip the front cover latch over the shoulder of
the brass standoff bushing (safety latch pivot),

29. Hold the gear train and the camera body tight-
ly together. They must not be allowed to
separate. Rotate the two assemblies so that
the gear train is uppermast.

30. Maintaining a steady pressure against the gear-
train assembly, uge 3 dental pick and relocate
the pick-latch so that the pickatch pivots
drop into their pivot holes,

. Using the dental pick, locate the safety eam
actuator in the proper place on the second
idler cam,

32, Gently rock the gear-train from side to sids
until all the gear posts fall correctly into their

1

pivet hales. When all pivots are correctly
aligned, the plate will seat solidly and permit
no further rocking action.

33, Refer to Figure 4-38, Install the three machins

screws and the self-tapping screw to secure the
gear-train assembly (see “Repains/Adjustments™).

34, Cut and remove the rubber band, Tighten the

SCrews,

5. Grasp the longer end of the override spring

with needle-nose pliers,

36. 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. Hook the longer spring extension into the

corresponding groove in the arm of the bell
crank.

38. In the same manner, ingtall thé second Spring
39, Engage the hook on the end of the Fresnel

carrier drive spring with the notched blade of
the modified jeweler's screwdriver (Figure 4-66,
step 1),

PLASTIC
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RECOCR RAM
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FIGURE 4-66 TENSIONING THE FRESNEL DRIVE SPRING
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40. Feed the hooked end of Special Tool #11680
under the spring, engaging the tool with the
hooked end of the spring (Figure 4-65, step 2).

. Pull the end of the spring completely around
and temporarily secure it on the override epring
mounting Jug (Figure 4-66, step 3], Put aside
the pulling tool,

43, Using the notched-blade screwdriver, push the
end of the spring down, securing it on the bell-
crank retaining stud (Figure 4-66, siep 4 and
step [ ).

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

44, Rotate the second reduction gear counter-
clockwise to actuate the gear train until the
Fresnel carrier lifts to the exposure position,

45, The booster spring hes one long hooked end,
Hald the spring so that the open loop of the
spring is toward the top of the camera. Sip
the loop throwgh the space provided and en-
gage the loop an the stud of the bell crank.

46. Using Special Tool 11680, pull the other end
of the spring down and fasien the hook of the
spring on the anchor point of ouier plate,

47, Continue rotating the second reduction grar
counterclockwise untl the mirrer retugns to
the viewing position,

48, Check the camen for proper operation.

49. Install the bottom cover,

50. Install the front eover,

51. Replace the leather,

52, Recheck the camera

4

Repairs/Adjustments
1. Recock Ram Binding | Refer to Figure 4-67)

On some cameras, a delay in the time between
pressing S1 and the raising of the Fresnel assem-
bly causes the recock ram to bind against the
outer plate at the bell crank shaft connection, To
confirm the existence of this problem, see if the
end of the Fresnel drive spring (nearest the recock
ram) dlips between the siceve and the bottom plate

To overcome this problem, install a spacer (part
number 705758) on the cuter plate under the
mounting screw shown in Figure 4-67. This shims
the outer plate 0,007 awsy from the inner frame.

2. Duter Plate Mounting (Cable Clamp Repair)

In making repairs 1o the camerz or any accidental
dropping of the camera could damage the metal
studs used 1o secure the cable restrainer to the
outer plate. This procedure tells you how to solve
this problem wathout replacing the whole bottom
plate, (Refer 1o Figure 4-68.)

2. If one stud is damaged, A or B, obtain a self
tapping screw, #7051 69, the same as used in
mounting the outer plate,

b. Cut the screw, leaving a shaft length of about
3/4" to one thread,

Caution: The shaft cannot exceed beyond the
plate when it is tightly secured, (Shaft length
of 035" maximum.) If the screw is too long,
it could interfere with the front latch or other
components in the same area,

TWEEZERS
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FIGURE 487 RECOCK RAM BINDING MODIFICATION
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FIGURE 4-68 REPAIRING DAMAGED STUDS IN THE OUTER PLATE CABLE RESTRAINER

c. Use the shortened screw to secure the clamp.
Coat the shaft with Eastman $10 adhesive, (Use
very little = no spill off is allowed.)

d. If both studs are damaged, use another screw in
exacily the same way for the other hole.

+ If, by chance, the clamp was pulled away from
the stud without damage to the stud, it wil] be
necessary to file down the stud and then drill
it gut with a #56 drill. (This is needed to pro-
vide a hole in the outer plate to enable the
abowe Mx to be used.) Use caution while drilling
the stud to prevent damage 1o any other com-
ponents and be sure to remove all filings,

. Reassemble the camera and check for smooth
front cover action,

-

1. FRESNEL CARRIER (Including Drive Pawl
and Drag Link)

The Fresnel carrier js the swinging mount for
both the Fresnel screen and the exposure mirror,
The surfaces of both the screen and the mirror
are extremely delicate and are, thus, easily dam-
aged. If the uaking mirror surface has been dame
aged or soiled, the quality of the pictures will be
degraded and the Fresnel carrier must be replaced.
The mirror may be cleaned with Kodak lens clean-
er. (However, the Fresnel cannot be clesned.) Be
sure all cleaner is removed after cleaning Other-
wise, 3 residue on the mirror will interfere with
focusing or viewing.

Both the drve pawl and the draglink are subject
10 wear during camera use and, since the Fresnel
carTier must be removed to provide access to
these two companents, their removal and replace-
ment procedures are included jn theie paragraphs,

Remaowval

l. Erect the camera to picture-taking configuration,

2. Open and remove the front cover,

3. Remove the leather from the bottom cover and
remaove the cover as previously instructed.

4. Release the mirror cover/boat assembly from
the camera as follows:

(a) Remove the mirror coverfinner frame
hinge pins using Special Tool 911654,

(b) ldentify the twe {or three) boot retainer
screws on the roof of the film compart-
ment and remove them,

fc) Insert boot remover tool #11698 into
the film compartment and releass the
boot tabs from the inner frame,

(d) Slide the erecting link {ree of the slot,

(2) Reinstall the front cover and place it in
the raised position,

{f}  Swing the entire mirror cover boot asserm-
Bly forward, eradling the shutter in the
front cover,



(8) Lock the assembly In the raised position
as shown in Figurs 468" A" by setting the
erecting link into the slot between the
front cover and the inner frame,

INNER
FRAME

FRONT
COvER
CINIAZ)-A-BiA

FIGURE 4-68A CAMERA PARTIALLY DI5-
ASSEMBLED FOR ACCESS TO
INNER COMPONENTS

5. At this point, the light stop may be replaced
if this is the only reason the camera was dis-
assembled. Procesd ss follows: (If other
repairs must be made, continue with step §.)

(2) Carefully peel off the cld light stop.

(b) The stock light stops have adhesive al-
ready applied. Peel off the backing paper
and press the light stop into position on
the carrier. Avoid wrinkles or creases,
The location of the light stop is critical;
if not precisely positioned, the camera
might have a faflure similar to an inter
mittent 53 mode function. Replace the
light stop in the comrect location (see Fig-
ure 4-69),

C300NZ(AZ) -89

6. Using tweezers, remove the two override
springs from the drag link bell crank (refer
back to Figure 4-59).

7. Using Special Tocl #1664, press out the two
Fresnel carrier hinge pins,

8. Release the safety latch (if camera has one)
and lift of the Fresnel carrier, If the carrier
is to be reused, place 3 protective seeve around
the Fresnel carrier to prevent damage ta the
mirror of the Freene| sereen,

9. At this point, the draglink may be replaced
il nesded. Do this as follows, referring to
Figure 4-70:

(2) Usea minjature drift pin or Special Toal
#11662 and drive the pivet pin just far
enough to clear the drag link,

Place the replacement drag link into

position,

Use paralieljaw pliers and press the pin

into place so that the ends are fush with

the casting.

10, To replace the drive pawl (see Figure 4-70)

and its spring, proceed as follows:

(a) Use tweezers to release the drive pawl
Spring.

() Usea miniature drift pin and drive the
pivot pin far enough to clear the drive
pawl (Special Tool #11662).

(¢} Install the spring on the replacement
drive pawd,

Set the pawl and its spring into position

and drive in the pivot pin unti its end iz

fush with the casting.

Engage the end of the spring in its slot in

the pawd,

(b}

(€}

(d)

(e)

FvaT PN

DRIVE FAWL

S0 A2 470

IGURE 469 FAESNELLIGHTSTOP POSITION
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FIGURE 470 DRAG LINK & DRIVE PAWL

Installation

NOTE: New Freinel carriers operate without a
safety latch, actuator or spring and réquire new
override springs, Beginning with cameras having
split image fresnel assemblies, the changes are
mandatory., The safety latch must be removed
Sfram the bottom plate. Iis actuator and s,

may be left in place providing rhar the spring ten-
sions the getuafor, Also, wirh customer approvai,
the new split-image Fresnel screen should be in-
stalled (see "'Repairs/Adjustments”), Before in-
ttalling rhe carrier, lubricate the drag link slocred
opening with Lubripiare,

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

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

3. Tilt the comer of the Fresnel opposite the drag
link just enough to be able to get to the drive
pawl tension spring. Engage the pawl spring
with a dental pick to guide it into the pawl cavie
ty. Push it in (while applying tension) as far as
it will po, At the same time, lower the Fresnel
until the hinge pin holes are aligned.

4, Press the hinge pin into place on the inner
frame so that the end of the pin is Nlush with
the surface of the casting.

5. In )ike manner, install the hinge pin on the drag-
link side of the carrier.

&, Careflully depress the carrier by hand while ex-
amining the two hinge areas 1o make certain
there is no interference or binding,

7. Remove the protective sleeving from the Fresne
Carfier,

8 Ifan old style, non split-image camera, check
the safety latch to make sure that it has correct-
ly captured the carrier, (Remember, split-image
Fresnels have no safety link.)

9. Check the drag link. It should be engaged with
the drag link bell crank, If not, use needie-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 loep of the spring over one of the
arms of the Tshaped drag link and into the
goove in the arm,

11. Hook the longer spring extension into the corres.
panding groove in the arm of the bell crank,
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12, In the same manner, install the second spring.

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

14, Set the mirror cover into position and insert
the roller on the end of the erecting link into
the hole at the end of the curved slot, Side
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 con-
tacts,

I8, Carefully Jower the cover into place.

17, Snap the boot retainer into place by applying
finger pressure to the two points indicated on
Figure 4-T1.

RETAINER

18. Reinstall the two mirror-cover to short-cover
hinge pins and raise the Fresnel assemibly,

19. Install and tighten the inner-frame to boot
refainer screws,

20. Slide the bottom cover into place,

Z1. Install and tighten the four cover retaining
SETEWS,

21. Check camera operation before procesding
below,

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

4, Insiall the front cover,
25. Qlose the cover and check the camera operation,

Repairs/ Adjustments
I, Fresnel Carrier Spacer/Entrance Pupil Horizon-
tal Displacement

In Section 3, one of the troubleshoating proced-
ures concerns entrance pupil horizontal displace-



ment, If the pupils are honzontally displaced, a
spacer (part number 705798) is available to cor-
rect the problem. After removing the Fresnel
carrier install the spacer as follows:

NQTE: The spacer is insralled only on the left
hinge pin,

With the assembly potitioned so that the Fresnel
screcn in on top, install the left side hinge pin by
starting the pin through the hole in the frame,
then through the Fresnel carrier hinge. Add the
spacer before pushing the pin through the right
side frame hole (see Figure 4-72), In this position
the spacer moves the Fresnel away from the gear
train. Te move the carrier in the other direction,
inserl the spacer on the left side of this hinge,
‘When completing this repair, retest the camer.

SPACER
fio8798

FRESMEL
CARRIER
HINGE

LEFT 5:DE
HINGE PIN

RIGHT SIDE
FRAME HOLE
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. FIGURE 472 CORRECTING HORIZONTAL DIS-

PLACEMENT OF THE FRESNEL

1. Fresnel Carrier Warping

If the previous procedure still does not bring the
enirance pupils into horizontal alignment, exam-
ine the carrier, 17 it is warped, try to gently bend
it to comrect the problem. IF it does not help, re-
place the entire carner assembly.

3. Fresnel Carrier Sesting (Split Image Fresnels)

IT excessive shadow zppears on the split<circle
image, examine the Fresnel carrier for & small
ridge of Mashing (in the area shown in Figure
4-73). This flashing could keep the camier from
properly seating on the inner frame. If the flash-
ing is there and can” be removed, replace the
carrier.

A second ares of examination is also necessary
when installing a split-imags Fresned, Check the
inner frame.On very early camers models, two
cars are present on the inner frame (Figure 4-74),
If an early model inner frame, use an Xacto knife
160 cut these cars off as shown in Figure 4-71,

452

Also, be certain that new override springs —
#705907 are used with the new drag link -
#7058%7 on the Fresnel carrier.

CHMN AT

Fi 4.73 FLASHING ON FRESNEL
CARRIER

After installing the split-image Fresnel, test the
camers according to the instructions in Section
3, Troubleshooting,

4. Split-Image Matchups

NOTE: Refer o paragraph E4 for instructions
on converring plain Fresnels to split-image Fresnels,

When installing 2 split-image Fresnel, examine
the short cover for the following components
which must be used with the split-image:

a. Concave mimor (with retainers)
b. 3° tilted eyelens
¢, Wafer lens

I the examination reveals that the new concave
mirror and 3° eyelens are in place, but there is
no wafer lens, replace the entire shorl cover as-
sembly. If the examination shows that the wafer
lens is present but the new concave mirrer and
3° tilted eyelens are not, modify the short cover
by installing a new mirror and a new eyelens to
g0 along with the wafer lens.

CIDDTR AL TL

FIGURE 4-74 REMOWVING "EARS” FROM
EARLY INNER FRAMES

NGQTE: [f in the course of checking the optics
syafem you note rhat the ensrance pupil is veri
cally out of specification, perform the erecting
link adjustment called for in pgragraph D,

K. LIGHT BAFFLE

The light baffle function is to stop unwanted
light from reaching the film during the exposure
portion of the operating cyele. If the balfle has
been distorted or if it f2ils to function becauss

of binding, a broken spring, or other malfunction,
undesireable Nare will appear on the pictures,
The [ollowing paragraphs describe the procedure
for removal and replacement of the baffle,

NOTE: Before disasrembling the carers fo re-
place an apparently defective light baffle, examine
the camera to determine if the problem ir coused
by bent baffle ears. If it is, the baffle can be re-
paired without remaoving it from the camera, Refer
to "Repairs/Adjusrments™ at the end of this
section.

Removal
1. Open and remove the front cover,

1. Remove the bottom cover as previously
instructed,

3. Remove the boot as previously instructed,

4. Remove the shutter bracket pivot pins and
s:wins the entire upper camera back to one
side, Use care to avoid damage to the ribbon
cable,

5. Remove the gear train cover and rotate the
second reduction in a gear counterclockwise
direction until the Fresnel carrier swings up
into the exposure-mode position, Cover the
Fresnel with 2 protective caver,

6. Use duck-bill or needle-nose pliers: grasp the
light baffle hinge pin and bend it to & 90°
angle, See Figure 4-75. Use 3 emall peen ham-
merand knock the pins inboard, striking the
tool while holding the bent end of the pin. Re-
move the left-hand (viewed from rear) pin first,
Remove the spring and Light baffle by sliding
off the right-hand pin.

PEEN

DUCK BILL O
NEEDLE NOSE
FLIERS

HINGE PIN

T HA 475

FIGURE 4.75 REMOVING LIGHT BAFFLE HINGE PIN
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7. Lift out the baffle.

Installation

1. Position the new balfle in the camera, ready
for instatlation.

2, Using tweezers or needle-nase pliers, insert the
end of the pins into the hinge holes from the
center of the camera (Figure 4-76),

3, Instal] the baffle with its spring on the right-
hand pin, Use pliers with one jaw on the out-
side of the hinge post and squeeze the pin out.
wards until it reaches the stop (Figure 4-74),

€ 30037(R2)4-76
FIGURE 476 USING PLIERS TO INSERT
LIGHT BAFFLE HINGE PIN

4, Refer to Figure 4-77. Install the spring on the
right-hinge pin.

Engage the shorter of the two spring extensions
into the glot on the lip of the baffle (Figure 4-77).

. Use a dental pick or other suitable tool and
hook the longer spring extension into the slot
provided for it on the inner frame (Figure 4-77).
Check the spring action of the baffle, 1t must
be completely free - no evidence of binding is
tolerable, Also, when in the raised position, the
baffles should rest uniformly on the baffle stops
of the inner frame. .

7. Remaove the protective sieeve from the Fresnel

carrier and manually rotate the gesr train to

lower and latch the Fresnel.

=

o

4-54

BAFELE

£30093 A3 14-TT
FIGURE 4.77 BAFFLE HINGE SPRING

&, Swing the upper camera back into its normal
pasition and install the ghutter bracket pivot
pins.

. Reinstall the mirror coverfboot assembly as
previously instructed,

10, Manually rotate the second reduction gear in
the gear train in a counterclockwise direction,
unti the mirror is in the exposure position.
Reinstall the gear train cover,

. Reinstall the botiom cover and check the
camera,

12, Replage the Tront cover.
13. Replace the leather on the bottom cover,

ol
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Repairs/ Adjustments
1. 0il on Baffles

Some light baffles may be received with oil on the
surface, The oil will dirty the taking mirror, pro-
ducing a shadow on the bottom of the pictures,

In this case, change the baffle and clean the dirty
mirrar with lens tissue and for Q-tip moistened
with lens cleaner, Also check whether ail has
been deposited on the inner frame and, if found,
remove,

2, Bent Baffle Ears (Tabs)

As mentioned at the beginning of this paragraph,
bent baffle ears can be repaired without disassem-
bling the camera. Do this as follows:

&, Remove the front cover.

b. Make sure that the Fresnel carrier is down, in
the viewing position.
¢ Hold the camem bottom up and look inside the

film compartment. The light baffle is visible
toward the front edge of the film compartment,

d. Insert the tool with the slotted, right-angled end
first, perallel to the bottom of the baffle,

e. Keep the long handle of the tool handle aligned
with the side of the baflle and slide the end to
the inside of the camera, thereby catching the
bafile in the slot (Figure 4-78),

Push the tool away from you, gently, until you
feel the resistance caused by the curd at the end
of the ears,

-

£ Once seated as described, push the handle end
of the tool up just enough 1o touch the edge of
the bottom cowver,

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

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

L EXPOSURE COUNTER

The exposure counter registers the number of

pictures remzining in the camera. An obvious jn-

dication of malfunction would be jts failure to

correctly register the remaining pictures,

Among the possible failures are the following:

1. Switches 58 and 5% are integral companents of
the counter assembly and if they become defec-

tive, the counter assembly must be removed
and replaced,

LIGHT BAFFLE

SPECIAL TOOL f11773
TOUCHING THE EDGE
OF THE BOTTOM COVER
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FIGURE 478 BENDING LIGHT BAFFLE EARS



2. The spring contacts of switches 58 and 59 can
suffer fatigue, The contact points, a5 in any
switch, can become dirty or comroded. If other
repain require electrical disconnection of 58
and §9, the switches can be damaged by im-
proper sol dering techniques, Whatever the mal-
function or its cause, the counter must be re-
moved and replaced.

. The counting mechanism is subject to wear and
dumage in the ratchet/pawl sreas, Ratchet teeth
may become worn or damaged. The drive pawl
and/or reset pawd can be broken or their mount-
ing points worn or damaged,

. If repairs are performed in the MCC area, it is
possible to damage the clip which supports the
MCC hoilder.

Removal and replacement of the counter s
sccomplished in the following manner:

wr

Removal
1. Open and remowe the front cover.

2. Peel the leather from the bottom cover and
remove the bottom cover according to previous
instruetions.

3. Insert an empty film pack 1o prevent solder
from entering the film chamber, and 1o set the
counter mechanism in 2 configuration necessary
to permit its removal,

4, Using the specified soldering iren and solder-
removing device, unsolder the three S8/59
eounter switch contacts from the flex circuit
(Figure 4-79),

NOTE: Newer counters have g different
partern of contacts as thown by the inser in
Figure 4-79.

SAER
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FIGURE 4.78 SOLDER POINT IDENTIFICATION
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5. Use tweezers and 1ift off the flex circuit tab,

6. In like manner, unsolder the two 58 contacts,

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

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

9, Remove the two screws which secure the
counter assembly 1o the inner frame {zee Figurae
4-80).

| 0. Grasp the MCC mounting clip with tweezers
and Lift out the counter.
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IGURE 4-B0 COUNTER BRACKET SCREWS

Installation

NOTE: Asalready noted, a new type of counter
is available, The older rype has the three switch
cortacts lined up in @ row while the newer seyle

hay the middle contacts offser from the other fwo.,

Try to replace the defecrive counver with one of
the same (ype to facilitare soldering,

1. Before installing the counter, identify the drive
pawl which is a part of the Fresnel carrier and
the metal reset pawl on the counter.

2. Holding the counter as shown in Figure 4-81,
guide the Nat 1ongue of the reset pawl into the
forked end of the reset pawl spring in the film
compartment., Simullancously, rotate the drive
pawl {using a dental pick) so that it enters the
cavity in the inner frame,

. Once the reset pawl starts to enter the Torked
reset pawl spring, continue to lower the coun-
ter onto the inner frame while sliding the den-
tal pick free of the assembly, Set the counter

[

4-57
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FIGURE 481 HOLDING ORIVE FAWL DURING

COUNTER INSTALLATION

brackets over the locating pins. {Note that the
brackets have holes for both locating pins and
mounting screws, )

. Install and tighten the wet mounting screws
(see “Repairs/Adjustments™),

- Check the operation of the counter, Manually
rofate the counter to 0 on the dial. Remove a
and reinstall the film pack., The counter shauld
relurn to its starting position, Check for mech-
anical binding. Check the reset pawl,

Side the MCC holder into its mounting clip.
Make certain that the insulating tongue of 1he
flex circuit is in position between the MCC
contacts and the motor frame, I7 the tab has
been dislodged, carefully reinsert the tab,

. Using tweezers and pressing lightly, bend the
flex circuit 50 that it meets the three conlacis
at 58 and S9 with 3 small-radius bend.

NOTE: If an older counter (s replaced with o
new counier, or vice versa, and the fléx cireuit
it not changed, a jumper wire will have 1o be
used fo join the middie $8/59 contact with jts
corresponding conract on the fTex circuir,

L
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Using tweezers, position the Rex circuit over
the three 58/59 contacts. Span the contacts
with the tips of the tweerers (one contact at a
time) and press the circuit over the contacts so
that each contact protrudes through the solder
pad of the Mex circuit.

9. Solder the three contacts.



10. In the same manner as abave, connect and
solder the flex cireut to the two S6 contacts,

11, Remove the empty film pack and check the

" camera for proper operation,

12. Install the botiom cover in accordance with
previous instructions, (Do not install the |eather
yeL)

13. Install the front cover,

14, Check camera operation.

15, Install the decorative leather on the batiom
cover,

Repairs/Adjustments
1. New Counter Information

The new counter design ( Figure 4-B2) asgures
berter S8/59 operation, Note that the pattem of
three contact points is different from the previous
counter, To interchange counters, the flex circuit
contacts must mate with the new pattern an the

counter, This can be done by using a jumper wire,

The contacts are closed by a cam molded on the
counter wheel, Figure 4-82 shows 58 closed, be-
fore film pack insertion. When the wheel rotates
to “0", the same cam will dlose 59,

58
CLOSED

CONTACTS

5B OFFBET

FIGURE 4-82 NEW COUNTER DETAILS

2. Mounting Screw Lengths

Same bottem plate assemblies have counter
mounting serew holes deeper than others, 11 the
ugual screws do not hold the counter tightly, use
a slightly longer screw, (part number 705497},
This gerew is 1o be used for repair only and only
when needed,
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M. MOTOR ASSEMBLY

The motor is the prime mover of the $X-70
camera, 1f the motor fails 1c operate, none of the
nofmal camera functions can occur. A number of
reasons can be the cause of motor failure but the
mast obvious, and sometimes ignored, is loss of
power as a result of battery failure, Before any
other troubleshooting or testing is attempted,
check motor operation with a film pack contain-
ing 8 battery of known value or with the film pack
simulator,

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 peneral category involves
electrical malfunctions, dirty contacts, sharts, or
open circuits, faulty MCC, switches. ete. Testing
and troubleshooting procedures will isolate the
maotor as the faulty component. Removal and re-
placement is accomplished in the following manner,

Removal
l. Open and remove the front cover.

1. Remove the leather from the botiom cover and
remove the cover,

3. Insert an empty film pack 1o prevent solder and/
or rosin splashes from entering the film chamber.

4, Using the specified soldering iron and solder-
remaving device, unsol der the two motor con-
tacts from the flex eircuit.

5. Use tweezers and lift off the Nex circuil tab.
Use tweezers and slip the MCC holder out of
its retaining clip.

6. Carefully roll back the Nex circuit just enough
to provide access to the motor retaining scre ws.

7. Figure 4-83 compares the old motor clamp,

OLD DESIGN 708758
S
Firgg
05705
705388
NEW DESIGN
CICOT (A48

FIGURE 483 LOADING PLATES/MOTOR CLAMPS
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FIGURE 4-84 MOTOR MOUNT SCREWS

plate with the new motor clamp plate. Om new-
er cameras, the motor is secured by two clamps
which are a part of the loading plate inside the
camera. (These cameras are easily identified by
looking into the film compartment, If the load-
ing plate has no blue and yellow decal, the cam-
€ra i a newer model. If the loading plate his a
yetlow and blue decal, the camera s an older
madel with individual motor cla ) To re-
mave the motor on newer cameras, identify the
loading plate mounting screws and loasen them,
Do not remove them to replace the motor.
Loosen them just enough to allow the moter to
be swung Iree of the clamps,

To remove the motor on older cameras, identify
the motor mount screws (Figure 4-84) and loos-
en them just enough to allow the clamps to be
swung away from the motor.

Slowly 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.

b

Carefully withdraw the motor so that the
coupling spring slips from the plastic coupling.

10. Remove the motor and coupling spring.

Installation

I. Before installing the motor, it is imperative
that the coupling spring pesition be critically
checked. Use the two piece flex coupling gage
(Special Tool #11679). Place the gage a3 thown
on Figure 4-85. The end of the coupling spring
should be flush with the end surface of the pge.
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
ento 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 moter fange.
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FIGURE 4-85 FLEX COUPLING GAGE
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2. Refer to Figure 4-86, Hold the moter as shown,
The motor pinion shaft can be rotated by manu-
ally operating the geer train. Rotate the shafi
50 that the cross tang on the coupling spring is
corrrectly aligned with the siot in the coupling.
(Use # new plastic coupling whenever installing
a motar.)

3. Ride the coupling spring into the slot of the
plastic coupling as the motor is placed into
position. Seat the two motar shock mounts

inte the semicircular mounting sockets in the
housing.

4. Tighten the clamp screws or the loading plate
screws, depending on the camera modsl,

5. The motar can be rotated very slightly in its
clamps, Examine the instellation carefully
while rocking the motor slightly in its mount.
ings to make sure the motor is properly seated,
Recheck and, if necessary, retighten the mount-
ing screws.

CRIVE BFRING
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IGURE 4.88 MOTOR INSTALLATION

6. The outer plate (gear train) must be firmly
seated against the surface of the inner fame
before the following checks are made. If nec-
essary, tighten the outer-plate mounting screws,
Manually rotate the gear train so that the sot
in the motor pinion shaft can be seen,

7, Grasp the pinion shalt with tweezers and move
the shaft toward the motor as far a5 the end

play will permit.

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

9. Visually check the gap between the drive-spring
tang and the bottom of the slot in the plastic
coupling. (Grasp the metor shall 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 play
in that direction,) The minimum gap dimension
should be approximately equal to the diameter
of the spring wire,

10, If the gap is too small, remove the motor assem-

bly and repeat steps | through 9.

. After the motor is checked, slide the MCC hold-
er into its mounting clip. Make ceriain that the

+ insulating tongue of the flex circuit is in posi-
tion between the MCC contacts and the motor
frame, If the tab has been dislodged, carefully
reinsert the tab,

12. Locate the flex circuit extension that reaches

the two motor contacts, Figure 4-87. Using
tweezers, press the flex cifcuit 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,

13. Solder the two motor contacts.
14, Check the camera manually and electrically

for proper operation.

15. Stide the bottom cover into place,
16. Install and tighten the four cover retdining

ICTEWS,

I7. Check the camera for proper operation.
18. Replace the decorative leather covering on the

bottom cover,

19. Instail the front cover,
10, Close the cover and check the camera,

N. FLEX CIRCUIT
The Flex Circuit is a fexible printed circuit that
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provides the electrical interconnections through-
out the camera. Once in place, it is not subject
to damage from camera mishendling. Likewise,
wear is not involved, For these reasons, removal
and replacement of the flex circuit will only be
required if the eircuit is damaged when other re-
pairs are performed, or when sections of the cir-
cuit of Lhe complete circuit must be removed to
B3in access to other components, The flex circuit
is removed and replaced in the following manner,

Removal

1. Open the camera and remove the front cover,

1. Remove the leather from the bottom cover.

3. Remove the bottom cover as instructed caclier.

4. Unsolder the shutter cable leads from the Mex
circuit, Use an Xacto knife with the soldering
iron and Tollow the procedure outlined in para-

- graph F covering the “Shutier Assembly ™,

5. Once the cable is removed, tum the camera
over and place it face down on the workbench,
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6. Beferring to Figure 4-8% for the location of
flex circuit contacts, unsolder the following
contacts: (Use a solder-pobbler with the solder-
ing tron and tweezers to help separate the
contacts, }

(a})  Unsolder the two battery contacts,

(b} Unsolder the two S6 contacts,

{c) Unsolder the three SB/S9 contacts from
the counter,

{d) Unsolder the two molor contacts,

{e) Unsolder the 53, 55, and 57 contacts.

Carefully slide the MOC out of its holder next
to the counter,

& Gently lift the flex circuit to be certain that afl
solder connections have been disconnected, If
not, use the soldering iron to break the connee-
tien.

=~

9. Remove the flex circuit from the camera,

10, Remove the MCC halder from the MCC and

retain the holder.

Installation

{Refer ro “"Flex Circwir I.D, Chart" in paragraph
F, Shutrer Assembly, )

1. Before the flex circuit can be installed on the
camera, 2 new MCC must first be installed on
the flex cireuit. Do this a3 fellows:

(a} Refersing to Figure 4-89, position the
MCC on the cireuit.

NOTE: Because of the restricted space in
which the MCC is mounted, i1 is impera-
tive that no sharp profections ( cut wire
ends for example) are left ar the MOC
solder points, It is alto important ihat
the size of the soldered connections be
kept 1o the minimum. To sarisfy these re-
quirements, the following soldering proce-
dures must be strictly adhered ro,

MOTOR
CONTACTS
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FIGURE 4-89 LOCATING TABPOSITION ON MCC

(b} Place the flex circuit on the workbench
with the MCC on the underside,

(c) Apply a tweezers to the flex circuit in
such o manner that the tips just span one
of the MOC yolder pads.

Press lightly on the tweezer tips and apply
Just enough solder to cover the sharp end
of the MCC lead and provide a smooth,
rounded surface.
(e} Inlike manner, solder the remaining MCOC
leads, .
() Trim the leads using a ministure diagonal
cutter, Hold the MCC tightly aguinst the
flex circuit, with the cutter jaws flat
against the foil surface, Cut an MCC lead
at that distance from the surface,

(g} Cutthe remaining leads in the same manner,

(d)

Pl

. Position the new flex circuit onto the camerg,
using the two battery contacts as locating
poines,

. Spread the points of tweezers in such a manner
that the points will span one of the battery con-
tacts. Press down on the flex circuit until the
contact protrudes through the flex circuit and
the circuit lies Nat,

. In the same manner, press the flex circuit onto
the second battery contact,

Solder the flex circuit to both battery contagts,

6. Refer 1o Figure 4-89 and press the MCC holder
into place on the MCC.

[
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7. Slide the MCC holder into its lip at the side of
the counter assembly,
NOTE: In the remaining steps, refer to Figure
4-88 for the location of contacts mentioned,

Locate the Aex<circuit extension that reaches
the two motor contacts. Using tweezers, press
the flex circuit over the motor contacts unti
the contacts protrude through the flex cireuit,
If this step is performed correctly, the fex cir-
cuit will be held securely in place on the two
motor contacty,

l

. Sclder the two motor contacts,

10, 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.

11, Using tweezers and pressing lightly with your
fingers, bend the flex circuit so that it meets
the three contacts at 58 and 59 with a small
radius bend, (Refer to “Counter” paragraph
for information concerning 58/59 contact con-
figuration or new counters,}

12, Using tweezers, position the flex circujt over
the three 58/S9 switch contacts. Span the
conticts with the tips of the tweezers (one
contact at a time) and press the circudt over
the contacts so that esch contact des
through the solder pads of the flex circuit,

13, Solder the three contacts,

14, Dress the end of the flex circuit tab between
the third switch contact and the inner surfice
of the [ame,

15. In the same manner, connect and solder the
flex circuit to the two 56 contacty.

16, Carefully form the flex circuit so that it will
not make contact with the gears.

17, Connect and solder the flex circuit to the four
contacts of switches 53 and 85,

18. In the same manner, connect and solder the
Mex circuit to the contacts of 57. Form the
flex cirguit so that it will not make contact
with the gears,

19. Prepare 3 pisce of double-faced tape, )-1/2 by
1/2 inches,

20. Apply the tape ot the camera body at the paint
where the ribbon cable meets the flex circuit in
such a manner that the tape extends 3/4 inch
beyond the flex circuit toward the shutter,

11. Fold the Nex circuit over the edge of the frame.
Make sure that the end of the flex circuit is
parallel to the edge of the frame.
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. Press the flex circuit into contact with the tape
1o secure the flex circuil to tha frame.

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

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

. Locate the short projecting end of the cable
retaining spring and the hole at the base of the
cable clamp.

26. Install the spring in the clamp in such a manner

that the projection enters the hole in the clamp.

27. Crimp the clamp on the spring with just encugh
pressure 1o capture the spring. It does not have
1o be & tight joint,

28, Sulder the cable to the flex circuit. (Refer to
“Shutter Assembly™ paragraph F, for informa-
tion concerning different types of shutter
cables.)

29, Replace the bottom cover and check camern,
operation.

30, If eperation is satisfactory, install the front
cover and submit the camera 1o full checkout,
‘Then, install the bottom cover lesther.

1
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0. SWITCHES

1. General

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

‘When a camera malfunctions and the cause is
isolated to a swilch failure, the entire switch is
replaced, with cne exception. Because the body
of 55 is a physical part of the inner frame, only
the contacts of the switch may be removed and
replaced,

In crder to gain access to any of the nine switches,
the camers must be partly disassembled. The )
following steps describe the disassembly and will
not be repeated for each of the nine switches,
a. Open the camera and remove the front cover,
b. Pezl the leather from the bottom cover,
¢. Remove the bottom as instructed in previous
paragraphs.
Caution: The standand method for soldering
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procedures involves inserting a discarded film
pack to protect the film compartment. How-
ever, when disconnecting and connecting
switches, there must bt no power applied.

Be sure to use # discarded pack in which the
battery is exhausted, or insulate one batiery
terminal,

Caution: When working on the switches, use
only & ministure soldering iron,

2. Switch 51

51 is the camera exposure button, Itis subject to
all of the usual malfunctions. An 5! failure can
be traced toeither a malfunction of the red actua-
tor on the shutter housing or a feilure of the §1
block in the shutter. To replace the actustor,
refer to paragraph G, “Shutter Components”,

To replace the 51 block, also refer to “Shutter
Components"™,

3, Swirch 82

Switch 52 is » part of the Flash Fire Assembly
(FFA). The contacts of 52 are actusted by the
insertion of a flashbar into the FFA socket. Thus,
the camers circuitry is automatically converted
to the flash mods of operations. , 52 is subject to
failure by dirt corrosion, wear, or abuse, If the
switch is found to defective, replace the FFA

" according to procedures found in paragraph G,

“Switeh Componenis™,

4. Switch 53

Switch 53 sctuates the electronic circuitry which,
in tum, provides the delay beiween the Fresnel
carrier travel and the exposure (o eliminate the
effects of mirror (Fresnel) bounce, The switch is
mounted in the gear-train assembly and is sctuated
by the ram. However, the switch can be removed
and replaced without removing the gear train
assembly (outer plate) from the camere. Proceed
as lollows:

MNOTE: JIf the camera hat a Fairchild shutrer, jn-
stalla 047 10 .| MF polarized capacitor 1o sup-
press electrical noise from a switeh 53 contact
bounce, [f the subject camera is 50 equipped, no
Jurther agtion is required, If nor, connect the
positive lead of the capacilor to the positive 3
conlact and the negative lead lo the nepative con-
tact of the 85 switch. See Figure £00,

Removal

&. Using the minjature soldering iron, unsoider
and disconnect the tab of the flex eircuit from
the 53 contacts,

b. Fold the tab of the flex circuit (do not erease)
away from the switch contacts,
¢. Refer to Figure 4-90, Remove the 53 adjust.

ing screw, Note that a tab on the switch body
rides in a slot to prevent 53 from rotating,

CININ AT 480
FIGURE 490 FAIRCHILD SHUTTER
CAPACITOR INSTALLATION
{TWO CAPACITOR TYPES)

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

€. Insert the blade of a jeweler's screwdriver be-
tween the outer plate and the switch body, Pry
the switch body away from the cuter plate just
enough tolet the tab of the switch clear the slot
in the outer plate,

f. Remove the switch.

Installation

a. To install the replacement switch, refer to
Figure 4-91. Insert the switch in such a posi=
tion that the arm of the contacts will be as
shown on the illustration.

b, Use the jeweler’s screwdriver ta separate the
switch bedy from the culer plate and provide
clezrance for the tab,

. Slide the switch into position until the tab
enters the slot in the outer plate.
d. Insert and tighten the 53 adjusting screw,

e. Check 53 adjustment according to the 53/85
Adjustment procedure immediately followi ng
E;moni and Installation procedure for switch

n

5. Switch 54

Switch 54 is an integral component of the shutter
assembly. [t is sctuated by a pin on the plunger
of Solenoid no. 1. Itis subject to the same mal-
functions as the other switches, The switch is &
part of the Solenoid no. 1 assembly and the entire
assembly must be removed in order to replace 54,

5
ADJUSTING
SCREW
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CONTACT
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FIGURE 4-91 53/55 SWITCHES
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To accomplish this, refer to paragraph G, “Shutier
Components” for the proper removal and installa-
tion methods, After replacing 54, be sure to colly-
mate the camera in addition to performing other
camera checks.

6. Switch 55

Switch 85 shuls of f pawer to the drive motor and
applies dynamic braking to keep the motor from
coasting. Like 83, 55 is mounted in the gear train
assembly. Also like 83, 55 can be replaced with-
out disturbing the gear train.

Remaval

a, Using the miniature sol dering iron, unsolder
the tak of the flex circuit from the 55 contacts.

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

. Remowe the 55 adjusting screw, Note thata
tang on the switch body rides in a slot in the
outerplate to prevent $5 from rotating (Figure
4-91).

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

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

f. Remove the switch,

o

n

o

n

Installation

a. Position the replacement S5 switch so the

contact arms are set as shown in Figure 4-91,

Use jeweler's screwdriver to separate the

switch body from the outer plate and provide

clearance for the tab,

¢, Hide the switch into position until the @b
enters the siot in the outer plate,

. Insert and tighten the screw.

. Adjust the swilch accarding 1o the following
procedure,

o

L

Repairs/ Adjustment

Switches 53 and 55 mounted on the outer plate
of the grar wain assembly are operated by the
recock ram. Correct adjustment of the two
swilches is vital to proper sequeéncing of the elec-
trical commands to the substrate. The outer
plate is dotted to permit the switches 1o be mov-
ed as necessary. Correct positioning of the two

switches s accomplished by use of the 53/55 ad-
justing fixture, Special Tool W336073 (Figure 4-
92). This procedure must be completed when

© either 53 or 55 is replaced.

NOTE: In some cases, §3 cannot be properly ad-
fusred becouse the ot in the outer plare s toa thore,
If, irt rhe following procedure you find you canngt
adjust §3 properly, installa new outer plate assem-
bly which aiready has ihe new ram, These are:

LCR 703473 - Configuration M
LCE 705696 -  Configuration AA
LCB 705673 ~  Configuration AR

a, On the test set, swing out the handle or the
contact assembly.

b. Make sure that both left and right handles are
retracted 1o their limits.,

¢. Slide the camem (without front cover or
bottom plate) onto the horn of the test ig as
far as it will go. Engage right and left side fix-
ture handies in the camera,

d. Swing the indicator lamp assembly almost into
position.

. Both indicator lamps sheuld light just before
the pins contact the flex cireuit pads, This in-

, dicanes that the power supply is ON, 1 the
camera is in the rest position, the lamps will
go out when the pins make contact. Check 53/
S5 contact operation — make and break should
turn lights off and on.

. Because of the ratchet action, the hand crank
will only rotate in one direction. Rotate the
crank and drive the géar train through & com-
plete operating sequence so that the recock
ram makes positive contact with S5. If the S5
Tarngp is still on, loosen the adjusting screw and
slide S510 its forward limit, If the lamp is still
on, replace 55 and recheck.

Il 83 lamp is on, examing the contacts of the
indicator lamp assembly 1o insure that they
make good connection with the switch con-
tacts. If the connections are satisfactory but
the lamp is still on, replace switch 53, and
recheck,

When both lamps are off, watch the recock
ram and rolate the hand crank. After s few
turns, the recock ram should move away from
55, This will allow 55 to open and, as a result,
turn on the 55 lamp.

i. Continue rotating the hand crank until the
Fresnel carrier snaps to the picture-taking
position. At that point in the sequence, the
ram makes contact with 53 and opens the
switch. The 53 indicator lamp should go on,

™
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i- Release the camera erecting link. Slide the
right knob inward so that the bottom edge of
the mirror cover rests on the mirror cover stop

on the end of the shaft,

k. While observing the 53 indicator lamp, move
the mirrar cover from the stop to the peint
just before the erecting link snaps in place, The
lamp should go on and off with each up and
daown motion. This action swings the Fresnel
carrier through the angle at which switch action
MU GECUT,

If the lamp remains off, adjust 53 by loosening
the adjusting screw and sliding the switch to-
ward the rear of the camera. Recheck and re-
adjust as necessary.

67
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IGURE 4892 S3/55 ADJUSTMENT USING SPECIAL TOOL #336073

If the lamp remains on, adjust 83 toward the
front of the camera. Recheck and readjust as
necessary.

NOTE: During the 53 adjustments, the 85
indicaror lamp should remain off.

When 53 has been correctly adjusted, retract

the stop and lock the erecting link,

Rotate the crank, driving the gear train through
2 complete cycle observing pick action, S5 make
(light off}, and 55 break (light on). Retumn the
gear train to its starting position {recock ram
making positive contact with 55).

Start the operating sequence again by turning
the crank, When the 55 light goes off, stop
cranking. Set circular counter to zero,



. While resuming the siow crank rotation, note
the number on the counter from 55 light off
to 55 light on. The number shall be between
51 and 69, If the number is less than 51, move
the S5 switch towards the front, If it is more
than 69, move the 55 switch to the rear of the
camera. Adjust and recheck as necessary,
Fetumn the camers to its starting sequence
{pick retum) and remove the camera from the
tester,

o
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. Switch 56

Switch 8 performs an interlock function. It
disconnects the battery from the camen circuitry
when the camers is closed. Like any other electn-
cal switch, the contacts of switch 56 are subject
to the aceumulation of dirt and corrogion, Owver

a period of use, the contacts become subject to
fatigue and breakage. In addition, 1 contact that
has become loose on the housing can cause cam-
era malfunctions of both intermittent and con-
tinuous nature, Il any of the aforementioned
causes result in a camera mallunction, the con-
tacts must be either tightened on their mount or
replaced. The following paragraphs describe the
removal and replacement procedures Tor the
switech. For removal finstaliftion of the 56 ac-
tuator, see paragraph C of this section.

Removal

o Unsolder and disconnect the two 56 contacts
(Figure 4-93) from the flex circuit, (These
contacts are also identified in Figure 4-88.)

LEFT HAND
CONTACT

RIGHT HAND
CONTACT

CI003ZIRT4-53
FIGURE 4-93 SWITCH 56 DETAILS
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b. Fold back but do not crease the 1wo 86 con-
tacts of the Mex circuit,

¢, 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,

Installation

Be sure you have the comect replacement con-
tact. The contacis are designated LM, and L.H.
The contact nearest the edge of the camera is the

L H. contact,

)

o

o
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. Position the new contact over the remaining

portion of the two retaining studs. Use tweez-
ers or other suitable too! and press the cantzct
down firmly on the studs. The top surface of
the studs should be flush with the surface of
the contact, .

, Use a sharp scratch awl or any sujtable sharp-

pointed toal. In the exact center of the plastic
stud, make a small locating hole,

Lhe a pin vise with a no. 62 twist drill and drll

the contact support boss to 2 depth of 14 inch.
. Uke & pin vise and a 0096 tap and thread the

hole.,

. Install and tighten 2 00-96 x 3/32 filligter-head

SCrews,

In the same manner, install a screw in the
secand plastic stud,

Replace the other 86 contact in the same
manner, if required.

Tkea V.OM. on the OHMS X1 scale and check
the resistance across the 56 contacts. When the
camera is open, 56 should be closed indicating
zero ohms. When the camera is closed, the
switch should be open indicating infinity.

. When the switch is functioning correctly, pro-

ceed to reassemble the camera,

j. Position the tab of the flex circuit over the 56

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 circuil.

Repeat the procedure for the second contact,

. Complete the reassembly of the camera,

Switch §7

to all the failure modes associated with the other
switches and when it malfunctions it must be re-
moved and replaced. The following steps des-
cribe the correct procedure,

Removal

o

Using the miniature soldering iron, unsolder
and remewve the flex circuit from the 57
contacls.

. Bend back but do not crease the rab of the

flex circuit to provide access ta the switch,

c. Remove the S7 retaining screw (Figure 4-94),

o

. Loosen the two forward gear-train (outer plate)

retzining screws no more than three tums, This
is done 1o permit the stud on the 57 switch
body to clear the lecating hole in the outer
plate (Figure 4547,

e, Using tweezers, grasp the lower switch contact

as close ag possible to the body of the ywitch
and i1 out the swilch,

o

Installation

a, Using tweezers, slids the replacement swiich
into position under the outer plate,

o

Install the §7 retaining screw,

. Tighten the two gear-train {outer plate) retain?
ing screws,

o

Locare the tab of the flex cireuit aver the two
switch contacts,

3

Span one of the contacts with the tips of the
tweezers and press the flex down femly so
that the contact protrudes through the solder
pad of the Mex clrouit,

-

Using the minjature soldering iron, solder the
two swilch contacts.

& Reassemble and check the camera,

Switch 57 provides the interlock function for the
front (film loading) cover. When the cover is
open [or loading film, battery power is removed
from the camera electncal circuits. 57 is subject

LOOSEN THESE

57 AETAINING
SR EW
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FIGURE 4-94 REMOVING SWITCH 57
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Repairs/ Adjusimenis

A history of malfunctioning 57 swilches has
developed on some cameras, The symptom is un-
desired flash ignition when the front cover is clos-
ed. Olosing the front cover causes 57 to bounce,
That fs, the 57 contacts make, break, and then
make again sending pulses to the shutter and
causing flash ignition. (The flash generally occurs
simultaneously with dark shide ¢jection.)

If you hawe a camera that fits this problem, install
a plastic cap extension on the front cover actualor
post as shown in Figure 4-95, The extension
assists in providing a positive closure of 57, In
some extreme cases, the switch contacts also re-
quire adjustment for a more positive contact,
‘When installing the cap {part number 70461 7)
apply a small amount of Eastman 910 adhesive

o the inside of the cap and then siide it down on
the actuator post until it is Grmly seated. To pre-
vent adhesive spillage on the spread rall drive gear,
place a paper shield in position as shown in Figure
495,

{Front cover assemblies of Configuration E and
later, have a higher actuator post and do not re-
quire this change.)

ACTUATOR POST
N FRONT COVER

CI00371AZb4-E5

INSTALLING CAP EXTENSION
ON 87 ACTUATOR

FIGURE 4-85
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9. Switch 58

Switch 5B initiates the dark slide camera cycle
when a film pack isinserted and the front cover
is closed. 11 is subject to all of the failures com-
maon to other switches in the camera.

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

10. Switch 89

Switch 59 notifies the camera circuitry that the
counter is on zero and in most cases the film pack
has been exhausted. The camera mechanism will
still functian but the flagh circults are inhibited.
It is subject to all of the fallures common to the
ather switches in the camera,

Switch 59 in an integral part of the counter assem-

bly. To remove and replace switch 59, refer to
the replacement procedures for the counter
assembly.

PF. FRONT COVER LATCH

The front cover latch is used to lock the front
cover in the ¢losed position, Pressing down on
the vellow arca of the latch releases the front
cover, ailowing film 1o be inserted into the cam-
era, A defective lalch may be replaced (without
disassembling the enfire pear train) as follows:

Removal
i. Open and remove the front cover.

2. Remove the leather from the bottom cover and
remove the cover.

3. Remove the gear train cover.

. Remove the latch pivot serew and the lower
standoff screw (Figure 4-96)

=
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With a notched jeweler's screwdriver, push the
latch spring down, toward the gears, 1o (ree it
from its clip.

. Move the lateh while observing the manner in
which it engages the smalil §7 actuator cam,
You will have 1o install the new latch in the
SAME Wiy,

Caution: In the following steps. use care 1o
prevent the gears from disengaging from one
another. If the gears do become disengaged.
the gear train must be removed, rebuilt and
retimed again,

o

CIO0ITN AT -4-56

FIGURE 4-96 REMOVING FRONT COVER
LATCH
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Place a thumb under the outer plate at the
frant of the gear train assembly and push up
gently Lo separate the assembly from the bot-
tom plate.

&, Once the outer plate is separated from the bot-
tom plate, wiggle the spring and laich off the
pivot,

Insrallation

1. Wsing Figure 4-97 a5 a guide, install the latch
spring on the latch,

57 Cam
ACTUATOR
Lol

CI00324M2| 497

FIGURE 4-37 FRONT COVER LATCHSPRING

L ldentify the 57 cam actuator on the pear train
assembly (Figure 4-98). Position the 57 cam
actuator pin on the latch into the cam actuator
of the gear Lrain.

NOTCHED
SCREWDRIVER

CHOIANMT-498
FIGURE 4-88 INSTALLING FRONT COVER
LATCH & SPRING

3. Slip the latch over the upper standoff, Insure
that the outer plate is flush on the brass stand-
offs.

Lsing a pick, push the 57 cam actuator to check
latch operation. Make certain that the gear pins
are tightly secured in their pivot holes.

. Replace the latch pivot screw and the lower
standofl screw (Figure 4.96) to secure the latch,

. Using a notched screwdriver, position the end
of the latch spring under the clip on the outer
plate | Fipure 4-98). :

7, Reassemble and test the camera,

bl

w

o

Q. GEAR TRAIN

The gear train assembly provides the motive pow-
er for all of the camera automation, Any mal func-



tion in the gear train will render the camera inop-
erative. 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 subject 1o wear although dam-
age 1o the cams is unlikely. If the recock ram is
wom or distorted or if the rivet that secures the
ram is loose, the gear train must be removed and

replaced.

Testing and fault analysis will indicate 4 possible
malfunction in the gear train assembly. Il remov-
a) and replacement 1s indicated, follow the proc-
edures descrided in the following paragraphs.

Removal
1. Open the camera and remove the front cover.
2. Peel the leather from the bottom cover.

3. Remove the bottom cover, following the
instructions pven earlier,

4. Remove the gear train cover.

S. Insert an empty fiim pack, with one battery
terminai insulated to prevent electnical contin-
vity. Using a solder remover. remove the sol-
der from switch contacts S3, S5 and S7 (refer
10 Figure 4-88). In many cases, removing the
solder will completely free the flex circuit con-
nections. Use tweezers and 3 soldering iron,
heat the connection and lift off the flex with
tweezers. Do not unsolder any other connec-
tions at this time. Use a lifting and twisting
motion 1o free contacts from the flex circuit.
(On FAIRCHILD shutter installations, observe
the capacitor polanty.)

6. Use a pair of ncedle-nose pliers and open the
multi-wire cable clamp sufficiently 1o release
the shutter cable. Unhook the cable retaining
spring. (On some cameras. it may be necessary
to unsolder the cable, In these cases, refer to
paragraph F for instructions.)

-4

. Use Special Tool #11680 to catch the end of
the booster spring. Stretch the spring just
enough 10 unhook the end of the spring from
the outer plate (Figure 4-99),

oo

Refer to Figure 4-100. Use Special Tool
#11680 or tweezers and remove the two over-
nde springs.

NOTE: The following sicp applies 1o older
cameras which have ¢ safety katch,

IST IOLER
GEAR

BOOSTER
SPRING BELL
CRANK
CIN0IZNIRY 499

FIGURE 4-99 REMOVING BOOSTER SPRING

CI00I2(R) 4100

FIGURE 4-100 REMOVING OVERRIDE SPRINGS

9. Using tweezers, unhook the safety latch actua.
tor leg of the singe-loop safety latch spring.

10. Refer to Figure 4-101. Use tweezers and slip
the hooked end of the Fresnel carrier drive
spring off its retainer on the drag link bell
crank, Free it from the lug of the overdrnive
spring.

TWEEZERS

CI0021A2) 4101
FIGURE 4-101  REMOVING FRESNEL
CARRIER DRIVE SPRING

11, Unhook the front cover latch spring.

12, Remove the four outer plate (gear train assem-
bly) mounting screws. (Note that three are
machine screws but the fourth is a self-tapping
screw. Refer to Figure 4-91.)

13. 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 io retime the gear train,
For this reason, try not o disturb the gears
when performing the following steps,

14, Peel away the flex circuit from the outer plate.
Grasp the gear train and pull it down and away
from the camera.

15. 1€ the gear train is faulty, remove all the gears,

Installation

Caution: The interrelationship of all gear-train
components is critical to correct automation
sequencing. Do not deviate from the correct
timing procedure.

NOTE: The foliowing procedure applies to newer
cameras or early cameras which have been modi-
fied with the split-image system, On these cam-
eras, the safety latch is inactive. ( For carller
cameras with an operative safetv latch, refer to
the procedure in the $X-70 Monual dated Novem-
ber 1973,) To remove the safety latch, complete
the procedure in "Repairs/Adjustments” at the
end of this paragraph.

Figure 4-102 is an exploded view of the gear train,

IND IOLER GEAR

IRD IOLER GEAR

i LATCH SPRING

CI0032tA2 4102

FIGURE 4-102 GEAR TRAIN, EXPLODED VIEW
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showing all parts removed from the plate. The
purpose of the illustration is to show you the re-
lationship of the parts and 10 identify the parts
which are mentioned in the text below,

Two methods for construction the gear train are
acceptable, Use either to properly install and
time the gears.

Method A

- Using a pencil, mark one of the three points of
the “Y" mold on the recock idler gear (see Fig-
ure 4-103).

. Install the recock idler pear on the outer plate
$0 the pencil mark is at the two o'clock posi-
tion (Figure 4-103). (Be sure the gear moves
freely after the rivet is installed, Then, set the
pencil mark at two o'clock again.)

IF)

w

Install the recock gear so the flat surface of the
cam under the gearis parallel with the long
edge of the outer plate (Figure 4-103). Note
that the cam is on the bottom when the cam is
installed.

4. Once you are certain the pencil mark on the
recock idler gear is at two o'clock and the cam
on the recock gear is parallel to the long edge
of the outer plate, instali the following parts
in the precise order given

Washer

2nd Idler Gear
3rd Idler Gear
2nd Reduction Gear
Ist Reduction Gear
3rd Reduction Gear

5. Once these parts are installed, again check the
pencil mark on the recock idler gear. It must
still be at two o'clock to insure that the cam
surface on the recock gear is still parallel with
the edge of the outer plate,

} Both over recock gear

6. Install the 1st idler gear in such 3 position that
the stud on the pear is at the point where the
gear overlaps the 2nd reduction gear (see Fig-
ure 4-104), (The first idler gear may be either
green or black. Newer gears are black and are
fully interchangeable with the green gears.)

MARK ON
RECOCK
IOLER GEAR

CAM SURFACE OF
RECOCK GEAR

C30032tA214.10)

FIGURE 4103 POSITIONING RECOCK IDLER GEAR AND RECOCK GEAR

~

. At this point, install a rubber band lengthwise
around the gear train. The gears should be
properly positioned and the remaining com-
ponents (switches, pick latch assembly, and
front cover latch) may be installed. While in-
stalling these parts, be certain you do not dis-
turb the gear train.

NOTE: Before compieting the following steps,
see “Repairs/Adjustments” for information
concerning the pick latch.

. On newer cameras, position the pick latch
pivet in the proper hole of the outer plate and
hook the longer end of the pick latch spring on-
1o the latch. Using tweezers as shown in Figure
4-105, hook the opposite end of the spring over
the retaining lug.

ACTUATOR
sTuo

1STIDLER
GEAR

5T

2NO
REDUCTION.

REDUCTION
GEAR GEAR

IR0 IND
REDUCTION (DLER
GEAR GEAR

MARK ON
RECOCK
IOLER GEAR

JAD IDLER
GEAR

" CI00I2(RII4-104

FIGURE 4.104 RELATIONSHIP OF GEARS
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CI00IAN2) 4108
FIGURE 4-105 INSTALLING THEPICK LATCH

9. Un early cameras, hook the wide end of the
pick latch spring on the pick latch and slide
the short hooked end of the latch under the
recock gear. (See the inset in Figure 4-105.)
Set the latch pivot into the hole on the outer
plate and, with tweezers, hook the opposite
end of the spring over the retaining lug.

. Install the gear train on the camera using the
retained hardware (three machine screws and
one self-tapping screw), Install the screws
loosely and remove the rubber band, Then.
tighten the screws,

475

1 1. Referring to Figure 4-101, connect the Fresnel
carner drive spring to the drag link bell crank,

12, Reconnect the two override springs (Figure
4-100).

13. Reconnect the booster spring (Figure 4-99),

14, Install the shutter cable in the cable clamp,
Use needle-nose pliers to close the clamp.

15. Resolder the S3, S5, S7 contacts to the flex
circuit,

16. [nstall the gear train cover.

17. Install the bottom cover and check the camera,
18, Install new leather on the bottom cover,

19. Install the front cover.

Method B

1. Install the 2nd reduction gear on the outer
plate.

2. Install the recock g=ar and rotate it counter-
clockwise until the Nat of the gear's cam sur-
face contacts the recock ram. This will drive
the recock ram against the shoulder on the
2nd reduction gear.

3. Instal! the remaining components in the order
gven:
1st Reduction Gear
Watsher
2nd Idler Gear
3rd Jdler Gear
3rd Reduction Gear

4. Check to be sure that the recock cam is firm
against the recock am.

5. Install the st idler gear so the stud on the gear
is at the exact point where the gear overlaps
the 2nd reduction gear (see Figure 4-104), (The
1st idler gear may be either green or black. New-
er gears are black and are fully interchangeable
with the green gears.)

6. At this point, the gears should be properly
positioned and the remaining components
(switches, pick latch assembly. and front cover
latch) may be installed. When installing these
parts, be certain that you do not disturb the
gear train.

7. Complete steps 8 through 19 of Method A to
reassemble the camera.



Repairs/Adjustments
1. Changing the 2nd Idler Gear

The addition of the split image system to the
SX-70 resulted in the eli tion of the safety
latch. A corresponding change was made, elim-
inating the molded latch actuator cam on the
2nd idler gear. If it is necessary to change the
Ind idler gear on a camera which has a safety
latch actuator, use a replacement gear with the
molded cam, 1If a replacement gear with the
molded cam is not available and a gear without
the cam must be used. the safety latch actuator
must be removed. Do this as follows:

a. With the gear train separated from the bottom
plate, swing the safety latch actuator 180°
away {rom its normal position.

b, Install the gear train (with the new 2nd idler
gear) onto the camera in the manner prescribed
above.

<. With the gear train securely in place, apply
thumb pressure 10 support the safety latch
actuator pivot post for the following step.

d. Bend the latch actuator up about 30° and then
back down again. Continue doing this until the
actuator snaps off. it will break at the pivot
hole. Remove all pieces.

2. Pick Latch Design Change

Design changes have been made to the pick laich
and pick latch spring since the introduction of
the camera. Ifitis necessary to change the pick
latch, use #705667 rather than the older style
(Figure 4-106). The new latch provides clearance
between the pick latch and the lower camera
back. This clearance improves operation reliabil-
ity even under tolerance build\gpu.

The latch spring has also been improved to prevent
overstressing. The new spring is #705668 and can
be used only with new pick latch #705667. The
earlier spring is #7051 10 and may be used with
both pick latches,

3. Recock Idier Gear Changes

Some failures of early recock gears (specifically,
the breaking off of the cam surface on the gear)
resulted in malfunctions such as continuous gear
operation with no pictures, fresnel locked in the
taking position, and no m 1 of the recock
gear even though the other gears moved.

To overcome this, 3 gear was made from a new,
stronger matenial. Early redesigned gears were
white while later gears were black.

476

NEW DESIGN zi

OLD DESIGN

&m\w

the empty film compartment. If the pick strap
does not assume the same position as shown in
the drawing, it can be bent into proper shape and
orientation by use of Special Tool #11755.

To use, insert the tool through the erecting link
slot and catch the strap in the tool slot. Rotate
the tool handle to bend the strap cither way to
its correct position.

ERECTING s
UINKSLOT d

PICK STRAP
(ON OPPOSITE SIDE!

INNER FRAME BOW ADJUSTMENT

If 3 complaint relates to incomplete development
in the upper comers of the picture, suspect inner
frame bowing. To determine whether this prob-
femn exists (and the manner in which it may be
corrected), compiete the following

1. Remove the front cover and test for bow with
the [nner Frame Bow Gauge, Special Tool
#11823 (Figure 4-108). Hold the camera with
the left hand, insert the gauge and exert pres-
sure on the center of the gauge. The reading
should be between +.004 inches and +.011.

CI00I2(RZ)4-107

L
FIGURE 4.106 COMPARISON OF PICK
LATCHES AND SPRINGS'

If any problems such as those mentioned above
are noted, examine the recock gear. I it is faulty,
replace it with a new gear (part number 705102).
This repair may be made as follows:

a. Strip down the gear train as previously
instructed.

b. Trim the staked sidc of the old recock idler
gear stud with 2 1/8" drill in a hand-held pin
vise @nd then press out the stud with Special
Tool #11735. .

¢. Install the new gear and stud and stake it in
place using Special Tool #11735. The gear
must turn freely after the stud is staked.

d. Reassemble the gear train as instructed earlier,

R. PICK STRAP ADJUSTMENT (Necessary only
it pick 1s not contacting film properly)

Pick strap onentation with respect 10 the gears is
critical. The correct position is shown in Figure
4107,

To view the pick strap as scen in Figure 4-107,
remove the front cover and place 3 hight at the
opening to the film compartment, then look

through the rear of the erecting link slot across

FIGURE 4.107 PICK STRAP ADJUSTMENT 2

If the reading is below +.004 inches, use the

C30032(R21 4-108

FIGURE 4.108

INNER FRAME BOW GAUGE
4.77



Inner Frame Bender. Special Tool #11822
(Figure 4-109). Bend to specifications and re-
test with Special Tool 911823,

. I the reading is above +.011 inches. use your
thumb or index finger 10 press against the
inner (rame to bring the reading within the
upper limit. Retest with Special Tool #11823,

[~

4

- When the inner frame bow is set according to
above. check for flare baffle movement.

(a) Insert anempty film pack.
(b) Go through dark slide eject,
(¢)  Cover photocell.

(d) [Press §1.

(¢} Remove film pack.

(N Examine interior. Flare baffle should not
be visible.

(g} If the baffle can be seen, it is bound and
must be repaired or replaced

NOTE: The two speciol tools are preset and
calibrared at Waltham. The Gauge, #) 1823,
thould be checked monthly with a flat metal
master and the dial reset if necessary, The
Bender, Tool #1822, has a thumbscrew adjust-
ment, Clockwise roration reduces the amount
of bending.

Caution: The camera is more likely 1o break
with counterclockwise screw rofation. Tighten
the lock nut and test for correct operation, |If
the inner frame cracks. do nol altempt 1o repair
it. Replace the entire Lower Camera Back.

SPECIAL TOOL
#UIB22

CI00I2IAZI4 09

FIGURE 4-109 INNER FRAME BENDER
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wmonenow PARTS CATALOG

When using this parts catalog, be sure to carefully check the information in the Configuration Use and
Reference Data column. Note that part usage may be restricted to certain nonfiwutiol_'ls only. Be
certain that the part you use fits the configuration you have, Special uses or other pertinent data for
particular parts is indicated by repair manual or repair bulletin references.

Quantities listed are the minimum required per assembly. If no quantity is shown, it means a quan.
tity of one is needed,

Following is: (1) a listing of abbreviations used in the log; (2) an xplanation of the _‘ ing
date code, and (3) a sheet showing the location of configuration markings on various assemblies.

ABBREVIATIONS USED:

BCA — Bottom Cover Assembly MCA —  Mirror Cover Assembly
BSC ~—  Basic Camera Assembly MTR — Motor
CTR —  Counter SCA —  Short Cover Assembly
ECM - Etectronic Control Module SFH -  Shutter Front Housing
F ' =  Fairchild SHB ~  Shutter Hinge Bracket
FCA ~  Front Cover Assembly T —  Texas Instruments
FFA ~  Flash Fire Assembly VF = Viewfinder
LCB —  Lower Camera Back Assembly
MANUFACTURING DATE CODE:
Enamplo: S F 71123458507
Configuration Number f
fi tion Table) c

(See Configura ) Shify

Month of Manufacture {See Shift Code Table)

(A-M, excluding I}

Camera Serial Number
Year of Manufacture
Maodel Number
(See Model Table)
CONFIGURATION TABLE _
NUMBER DESCRIPTION

0 Hybrid Shutter

1 Delta Hybrid Shutter

2 6th Flash Inhibit Shutter

3 Alpha 2 EN ics & Alpha Production Focus Whee!

4 Alpha 2 Electronics & Hybrid Foous Wheel

5 Alpta 2 Electronics & Alpha “K" Focus Whee!

L] Alpha 2 Electronics & ABS Plated Moldings

MODEL TABLE SHIFT CODE TABLE
NUMBER DESCRIPTION 3XDate = CShift | Example:
3 X Date-1 = B:Shift 25 indicates manufacture on
Qorl | Model 1 or Alpha 1 3XDaste2 = ASnitt | A-Shift of 9th day of month.
2 Madel 2, SE, Sears or Alpha 2 3X9-27-2=25

-1



CONFIGURATION LOCATIONS SX-70 MODELS 1 & 2 AND ALPHA
43A FIGURE 51 CAMERA ASSEMBLY
$A CAUTION: The key number shown n this figurs

) may apply to more than one configuration. Be
2 sure you select the proper part in the parts list.

TYP: HI313A

Upper Cugo Back (UCB)
TYP: HES27 @
Motor (MTR)

TYP: FAQIZ@/®'

or Lé
Shutter

TYP: K211A
Lower ta Back
(LcB)

TYP: 8407AC
Basic Camena
(85Q

NOTE: 1. The Configuration letter in this iHlustration is circled.
2 Early cameras have the final camers S/N located on the inner frame. The basic carmera S/N on
these early camerss is marked in pencil on the shutrer hinge bracket.
CI0032(R3)-5-1
52
53
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SX-70 MODELS 1 & 2 AND ALPHA
PARTS LIST 5-1. CAMERA ASSEMBLY

Part No.

125154

15
105063
105831
105157C
1057570
705079
7054458
125155
125291
105186
125145
1251458
T1514SE
125145F
125145H
105033
705198
105716
705724
105254
105132
105044
705902
105402
105863
105169
105473
1252%0
725436¢C

705817
105301

05982

105808
105442

705328

125120
1254234

705538¢€
125158
126295
125381L

125381
128381

105188
125141
7251418
1251401€
T25141K

Description

SHORT COVER ASSEMBLY

SHORT COVER ASSEMBLY

SHORT COVER ASSEMBLY

Hage Pin, Lett

Screw, Detent 1nsert

Qetent Insert

Decal, Micror Cover (With red dot)

Dacal, Mucor Cover (With blue dot)

Screw, Erecung Link

MIRROR COVER ASSEMBLY

MIRROR COVER ASSEMBLY

MIRAORA COVER ASSEMBLY

Leather Jnsert, MCA

Porvaer Insert, MCA

Porvau Insert, MCA, Amber

Potvawr Insert, MCA

Porvar lese.t, MCA

Pornir Insect, MCA, Capra (Tan)

Cam Pin, Salety Switch

Actuator, Salety Swireh

Hinge Pia, Right

Spring, Erecting Lk

Assembly, Erecting Link

Hinge Pin, Lelt

Sceew, Innte Frame

Overrde Spring

COUNTER ASSEMBLY

COUNTIR ASSEMBLY

Screw, Counter

LOWER CAMERA BACK ASSEMBLY

LOWER CAMERA BACK ASSEMBLY

LOWER CAMERA BACK ASSEMBLY
(With tripod nut)

Motor Control, T

Moter Control, T

Motor Contro! Modute

Cumponent Holder
Baody Flex, 7 Lead

Body Flex, 8 Lead

Body Flex, 7 Leed
Body Flex

BOTTOM COVER ASSEMBLY
{Inctudes Counter Window)

B80TTOM COVER ASSEMBLY
{Includes Counter Window)

BOTTOM COVER ASSEMBLY
(Includes Counter Window)

BOTTOM COVER ASSEMBLY
(Has counter window, tripod hole,
and baght clip pime.)

BOTTOM COVER ASSEMBLY
(Mas counter window, tripad Nole,
and beight clig ping)

BOTTOM COVER ASSEMBLY
{Has counter window, triped hole,
and black clip pins)

Leather Insert, BCA

Porvanr Insert, BCA

Porvair Ingert, BCA, Amber

nsert, BCA

Porvair Insert, BCA (With tripod hole)

5.4

Configuration Use and
Reference Data

Not Stocked: For Chrome Plated Cameras, See Figure 3

Ivory Camerar

Not Stocked: For Black Cameras, See Figure 5.3
All (See Prod. Atert #281)

All - Quantity 2 {See Prod. Alert #281)
Al

All exceat SE models

SE Models Only

Alf =~ Quantity 2

All Cheome Plated Cameras

Ivary Cameras

Black Cameras

Chrome Plated Comeras

Ivory and Black International Cameras
Sears Cameras

Black Cameras (Executive & SE)

K Mart Comeras

Alphs Sears Special, 1977

Al

Al

Al

All

Al

Al

All ~ Quanuty 2

Al = Quaatiy 2

Ath E(LCB)

F thru AN (LCB)

All - Quantity 2

Containg Cable Restrainer (See RIB #241)
Contains Cable Rertraines (See RIB #241)
Al Alpha Cameras

Use with T1 Shotters F thew L
May be used with alf fiex circults. (Refer 10 RIB
#147 & 1180)
Use with flex circuit 725120. (Reter to RIB 2147
1190}

Usa with all motor controls (MCC).
Rafer to Flex Circuit 1D Chart, page 4-21 of manual
and RIB 1180,
Refer 1o Flex Circuit 10 Chart, page 421 of manual
and RIB #190.
Use with MCM 105982, (See RIB #1474 £190)
4 with motors which have contacts on top.
Hat clearance for tripod aut.
Maodels 1 & 2 Chrome Plated Camerss

Modals 1 & 2 Ivory Camenss
Models 1 & 2 Black Camerns
Tvory Model 2 with aeck strap, Sears Alpha Cameras

Alpha | Camerat

Aipha Executive, Alpha Special Edition, and
K-Mart Alphe

Chtoma Plated Cameras

Ivory and Black International Cameras

Sears

Black Camecas (Executive)

Ivory Model 2 with neck strap.

Key No.
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Part No.

2051888
725141K
725140
729141L
7251418

7251413
205021
705885
705564
705564
705189
125142
7251428
1261428
724142F
725142)
105351
725328A
7253288
7253280
125328€
125328F
125482A
1253286
12632861
125483A
10555814

1251510
zsnn
105758

104834
705243
705892
105744
125453
125382A
1253828

T25457A
128306C
1283068
1254284
125454

Desceiption

Leather Insert, BCA (Vi tiped dole)

Porvair lnsert, BCA (With tripod howe)

Porvar Insert, BCA (With tripod hole)

Porvae Insert, BCA (With tipod hoie)

Porvair Insen, BCA, Copra (Tan)
(With tripod hole)

Porvair Insert, BCA (With tripod hole)

Screw, Bottom Cover

Rever, Film Catcher Spring

Screw, Spresd System

Repar Screw, Spread System

Leather Insert, Front Cover

Porvair Insert, Front Cover

Porvaie Insent, Front Cover, Amber

Potvait Insert, Front Cover

Poevat lnsect, Front Cover

Porvair (nsert, Front Cover, Copra (Tan)

Film Catcher Spring
Decal, Light Shield (Repair)
Decal, Light Shield {Repaic)
Decdl, Light Sheld (Repair)
Decal, Light Shield (Repair)
Oece, Light Shield (Repaic)
Decal, Light Shield (Repair)
Otcal, Light Shinld (Repair)
Decal, Light Shiald (Repaic)
Decal, Light Shield (Repair)
FRONT COVER ASSEMBLY
(Includes Light Shield)
FRONT COVER ASSEMBLY
(Includes Light Shield)
FRONT COVER ASSEMBLY
(Includes Light Sheld)
Decal, Front Cover
Cam, Light Shuee
Light Seal, Snep-On
SPREAD SYSTEM ASSEMBLY
SHUTTER ASSEMBLY, TI
(Has Alpha electronics)
Screw, Shutter Hnge Bracket/Boot
Rivet, Shutter Hinge Bracket/Boot
Screw, Shutter Mousting
Repau Screw, Shutter Mounting
Screw, Shutter Mounting
Shutter Hinge Bracket

Shutter Minge Bracket

Hiage Pin, BracketShoct Cover
Rivet (.090"), Shutter Hinge Brachet
Insulator

Insalator

lasulator

Insulator

Custemar Assstance Ladet

Clip Ping, Bright

Clip Ping, Black

LEATHER NECK STRAP ASSY.
(With bright elips)

NARROW NYLON NECK STRAP
ASSY, (Black with black clips)

NARROW NYLON NECK STRAP
ASSY, (Black with beight cliptl

WIDE NYLON NECK STRAP ASSY,
(Black with black ¢lips

Thumb Print Decal

Configuration Use and
Reference Data

Alpta | Cameras

Alpha Executive and Alphs Special Edition Cameras
Sears Alpha Comeras

K-Nart Alpha Cameras

Alphe Sears Special, 1977

Alpha Model 2 (See Prod. Alert #268)
All - Quantity 4

D - G Quantty 4

All ~ Quantay 2

Al

Chrome Plated Cameras

Ivery and Black Internationa Comeras
Sears Cammes

Black Cameras (Executive)

K-Mart Camerms

Alpha Sears Special, 1977

8-

Chrome Plated Cameras

Ivory oc Blach Coameras

Algha | Camerss

Alpha Executive Camavas

Sears Alpha and K Mact Alpha Comeras

Alpha Sears Special, 1377 (“Sears Special” Is red)
Alpha Special Edition ("SE" is blve)

Alphe 1 Special Edition (“SE™ i vilver)

Alpha Execotive (“Executive” it red)

Velowr Chrome Plated Cameras

Ivory Cameras
Black Cameras

Al
Al {See Prod. Aler: 1175)
Ser RIB FSX-211

Al
All Carmeras (P or higher) (See Prod. Alert 1262 for shutter/
camen

interchan,
Use with threaded hole boot retaner — Quanuty 2
Use with unthreaded hole boot retainer ~ Ouaatity 2
Alyminum Base Shutter ~ Quantity 4
Aluminem Basw Shutters
Plattic Base Shutters
All Shutters ~ No Pivot Ping, No Ribs (Add insulators #43
and 44 a5 needed) (See Prod. Alert £205)
All Shutters = Ride, No Pivot Ping (Add insulaton
#43 and 44 as needed) (See Prod. Alert #205)
AN~ Quantity 2
Al

Al Faicehdd Shutters & T1 Shutters, P, O & Laver
Ti Shutters ~ Contiguration F theu L

AN Farchid Shotters & T1 Shutters, P, 0 8 Later
TiShotters - Coafigeration F thru L (Quaatity 3)
Al Cameras (See Prod. Alent #244)

Ivory Model 2 with nech strap, Alpha ), Sears Alphe
Alpha Executive, Aipha Special Edition Camerns,
and K-Mart Alpha

Algha | Camenas

Apha Executive Camerns

Ivory Mode! 2 wath Neck Steap, Sears Alphs and K-Mant
Alpha Camerss

Alpha Specisl Edition Cameras

AN (See PA £5X-257}



Part No.

138035
HE0EE
1062S
16012
106085
THEIIAC

Deseription

CAM FOLLOWER ASSEMBLY

Sermw, Sal B1

Semew, Sol M

Pull Down Arsemity, Sol I
Seimw, §1 Housmg

SIMTG, SLOCK ASSEMBLY
Screw, Shaer Front Housing

Reper Screw, Shutter Froar Housing (Siluer)
CABLE ASSEMBLY (B WIRE]

Flex, Shutrer/Camera Back
Scoew, Rutainer

Cabte Rutpaner

Retainer Filier Piate

Hex Not, Sol #7

Sorww, Lang Hauping
StandoHl, Trim Link
FLASH FIRE ASSEMBLY
FLASH FIRE ASSEMELY
FLASH FIRE ASSEMELY

ECM

At [FFA)
Rasisiar 18K52
Resistor 27452
Reiisiar 240043
Copatitor, 10 ut
Iraulbator, ECM

5-5

Canfiguration Use and
Reforence Data

Nand P

F thog M

N and P {Abymingm castings)
All

Al

Ali {Sen Prod. Aleri #4277}

Al

All

F ihr N [watheur rersner)

Sen sages &1 1heough &-26 of manual
All

All

g with Shurter Flex

All

Al = Ougntity 4

All

T, P onky

T P Aluminum Bae Only
Models 1 & 7 Gth Nlash inh bin cameras
wnd Alpha camerss

All (Sew RIB #53-2834)
Includee & thutter fles,

Al

As megded Tor Fairchild shuriers
A reded Tor Fairchald shutters
As meedod Tor Fasrchild shuiters
A meeded Tar Fasrchild shutrers
See Prod, Alert #2449

$X-70 MODELS 1 & 2 AND ALPHA
FIGURE 52 ALUMINUM BASE SHUTTER ASSEMBLY

CAUTION: The key number shown in this

tigure may spply te mars than one configur-
stion, Besure you select the proper part In
the parts list.,

CID0IZ(AI-5-2
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5X-70 MODELS 1 & 2 AND ALPHA
FIGURE 5:2A PLASTIC BASE SHUTTER ASSEMBLY

57

CAUTION: Tha key number shawn in
this ligure may spply to more than one
configuratian, Ba sure you select the
Proper part in the parts list.

CI0INAIN-EHIA

Fad
2
g

D Bl OB B e L LD G R RS R o

fart No.

126076

126168

126284

T26 284N

TOGTRA

1262668

T26266A

TOEE5T (GP1 thew 17)
106834 (G thew 47)
T18456 (A thru T)
106823

126081

126105

106268

126315

T26348

TEGATZ

12E135M

105666

TZE1H
106656
126193
00897
101613
THEHI
126073
TIEAS
706831
106730
706837
126036
706868
063
TIEATA
TIEMATE
726053
7260538
126018
705637
126028
728012
726083
TGGEE

00308
TO6BI40
TOEDET

125008
116130

105608
12151
11308

5X-70 MODELS 1 & 2 AND ALPHA

PARTS LIST 5-2A. PLASTIC BASE SHUTTER ASSEMBLY

Description
SHUTTER FRONT HOUSING ASSEMBLY
SHUTTER FRONT HOUSING ASSEMBLY
SHUTTER FRONT HOUSING ASSEMBLY
SHUTTER FRONT HOUSING ASSEMBLY
Trien Decal
Trim Decal
Teim Cocal
Phatocell Windew (Blue-Gresa)
Photocell Window (Frosmad)
Phaincell Window
Photocell Barel (Chromal
Pratotell Besel (Sheat Matal)
Lang Bazel -
Trim Link
Orip Ring, Trirm Link
Phatocd| Lany, Lolyaps (Two Legad
Photocell Lens, V-Groove
THRIM ASSEMBLY [Arrewhesd)
Screw, Trim Asy., 5olf-Top
Fepar Scrow, Trim Aszy.
Trim Link Rutainer |Black)
Teim Link Retsiner [Red)
Clip, Blade Hald
LENS AND BLADE ASSEMBLY
‘Walking Beam
Shutier Blades, Hybeid
A" Ehement Dicontive Plate
“'A" Elwment Decanitive Plata
Solanaid £
Solsnaid £1
Idler Guar, Spring-Londed
ltler Guar, Spring-Londed
Rupalr Idier Guie, Spring-Losded
Rwpair Idier Gwar, Spring-Loaded
Rutaining Ring, Idler Gear
Retsiner, |disr Gaar
Spacer, Idier Gaar
Fasitive Stop Pin
Compreesion Spring
Extantion Spring, Follow Focus
CAM FOLLOWER ASSEMBLY
Focut Whasl
Fores Whaal
Focus Whesl, Black
Focus Whesl, White
Fotus Whsl (Black]
Focus Whesl (Whitl
Awtaining Screw, Focus Whae
Fetaining Ring, Follow Hings
Facus Whel Pivot
PULL DOWN ASSEMBLY, S0L #2
Scrww, 5ol M
Scrww, 51 Housing
Rapair Scraw, 51 Houting
§1 MTG, BLOCK ASSEMBLY
Hax Nut, Sal 12
ECM

Rutsinar] Fillar Plate

Serew, Cabile Retwiner

Rupair Screw, Cable Awtainer

Flax Circuit, Shutter/Camern Back

Catde Rutaingr

FLASH FIRE ASSEMBLY (FFA)

FLASH FIRE ASSEMBLY (B1n Flash Inhibit)

Rivet
ldentitying number 6"
“AM" Shuttar Labele 58

Configuration Use and
Reference Duta

AR Chrome Pisted Camaras

Ivory Camerat

Besck Camoras

Spacial Edition Camerss

Chromae Plated Comerns

Ivory Conamag

Black Cemures

Texs Ingtrument Shuttarn (S PA FSX-282)
Fuirchild Shuttees {See PA F5X-182)

Tuxad Instrument Shurten (See PA F3X-2821
Use on SFH which has thrama basels

Usa on SFH which has shest bezely

All

AR

Fand O

AR [Sen RIB F210)

AR Plarthc Badeplats Shunan

10 and highar

P, Q snd higher — Quantity 2

Pund @

Dld trim systams {Ses RIB F209)

Kew 1rim ryntems (See RIS £208

Sew RIB #1388

Nat Available

P, @ and highar (See RI8 F267)

:III (Sen RIB F267) {Blader avalinbin only in matched paind
|

For internationa war anly (metric)

All Models 1 8.2

AN Alpha Catnanis

P, 0 and higha .

Ruplaced JOBESE in Inter configurations (See RIB #203)
Use te Replace 706655 (mp

U ta repisce 726133 (repaics) (See RIB F203)
AR gaury axeept 726153 and 701513

Uss with gears 726193 and 701613 (See RIS #203)
For pears TOBES8 sna 700907 anty

P, O and highee

All

P 0 snd higher
N and higher
4

Nor

For Alphe Camares

For Alpha Camaras
0.8V, X, A CD AB AL
0.8 v, X, A CO A8 AC
P, @ and higher

P, 0 and higher

Pustic Buiablock Onky

AR

P, 0 snd highat

P, 0 snd highar

P, O #ad highes

P, O snd higher {Sea Prod. Alert F277}
All

All {Sre RIB #5X-283A)
Ui with Flax Cabla

Pand O

Pand O

Seu papes 413 through 426 of mpair manusl
Al (Table Assamibly Shutters)

'

Medels 1 & 2 with th Thah inhibit faaturs and ol
Alphy Camurs
All — Quaatity 2
For Dutts Hybrid conversiont using Gth fith ECM, enly.
For updstes of O or higher shuttsrs (Ses RIB 7272



SX-70 MODELS 1 & 2 AND ALPHA
PARTS LIST 6:28. DELTA HYBRID CONVERSION PARTS

(See RIB £207)
Koy No. Part No. Description
' 1 128328A Focus Wheel A (Small Bors)
1 1263288 Focus Wheel 8 (Large Bors)
2 12050 Spacer
‘ 3 126353A Follow Focus Guide [Stabilizer) (Smail Bors)
3 1263538 Foltow Focus Guide (Stabllizer) (Large Bors)
4 126035 Cam Follower Assembly (Y ellow Eccantric)
] 12056 Kepton lasulator Tepe
1] 7268318 Diede, INS317 (For TI “P* Shertens)
1 12081 Jumper Wire, 22-30 AWG, 34" long (For Fairchild N ee P Shutters)
] 12064 Idantitying Number 1™
' 8 12083 Mentifying Lotier “W"
9 12066 Identifying Letter “B*
59
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Key Na.

[P

R N A N1

S$X-70 MODELS 1 & 2 AND ALPHA

Part Na.

1055378
125157
125794
7055378
705838
134143
1251438
TI6143E
THI4IH
T25M43L
115143K
105848
125147
05843
125148
725063
705847
105299
TOBE 1D
105245
105244
725156
125062

125156
Th T8

TS3ES
725025
J05187
pritity
7251448
TIS144E
TI5144F
TI5144H
705888 5K 1
JOGAEA 3K 2
7260671
7150572
Ti5057-3
TISQET4
TOEzE]
705338

Description

VIEWFINDER CAP ASSEMBLY
VIEWFINDER CAF ASSEMBLY
VIEWFINDER CAP ASSEMBLY
VIEWFINDER CAP ASSEMBLY
Leather Insert, W.F. Cap

Porvair Insert, W.F. Cap

Porvair Ingere, Amber, V.F. Cap
Porair Ingert, V. F, Cap

Pedvair Ingert, V.F. Cap

Porvair Ieseri, V. F. Cap, Copra {Tan)
Parvair Insert, V. F. Cap

Pin, A.H., V.F. Cap

Pin, R.H., V.F. Cap

Pin, L.M., V.F. Cap

Fin, LM., V.F. Cap

CONCAVE MIRAOR ASSEMBLY
Fiwai Pin Eyelens

Eyelers Torsian Spring

EYELENS ASSEMBLY, 3°

Evalent Link, BLH,

Evalens Link, LH,

SHORT COVER & WAFER ASSEMBLY
SHORT COVER & WAFER ASSEMBLY

SHORT COVER & WAFER ASSEMBLY
SHORT COVER & WAFER ASSEMBLY

Potitinning Spring

Pesitioning Spring

Luather Intert, Short Cover
Porvair Insert, Shart Covr
Poevair Insert, Arnber, Shart Cover
Porvais [nsert, Short Cower
Poaviis lnusrt, Shart Cower

Porvair Insert, Short Cover, Copra { Tan)
Shim, Rad

Shim, Blus

Shim, Red

Shim, Yeilow

Shim, Black

Shim, White

Concane Mirror Spring
WFSHADE BLADE ASSEMBLY
Adjusting Scraw

Bl Dot

Orange Dot

PARTS LIST 5-3. SHORT COVER ASSEMBLY

Configuration Use and
Reterence Data

Al Chegme Plated Comein

vory Camenag

Hlack Camera

Satin Cheame Plated Cameras
Chrome Plated Camerat

Iwoey and Black |niernational Cameras
Sears Cameras

Black Camevas (Exacutnel

K-Mart Cameraz

Hipha Sears Special (13775

Alpha Mode 2 [See Prod. Alert #2568
Chrome Plaied Cameras

beory and Black Camern

Chrome Plsted Cameras

lvory & Bleck Cameras

Al {Use with spring #725025)

Al

Al

Al

Al

Al

Teory Camerar with SHE T25037/A
Chrome Cameras. Han relief lor SHE't
05557 and 725309, (Sex RIE #2421
Tvary Comeras. No refisf. Ues SHB
TU5557 anly. [See RIG F243)

Black Camerns. Hus redief for SHB's
05587 and 715329, (See RIB #2472
Al {Lge with micres FT05E09)

All {Use with micrer 17250631
Chrome Plated Camens

luary and Black International Camarss
Sears Camiras

Bisck Cameras [Enscutival

KMt Camarm

Alphs Seare Specisl (1977)

ik

A

Al (See Prod, A lert f240)
Al [See Prod, Alerr #2400
Al (See Prod, Alert F2401
All (See Prod. Al #240)
Al

Al
Al
For identilication of relurbished cameri
Far identification of refurkished camerms

M

5X-70 MODELS 1 & 2 AND ALPHA
FIGURE 53 SHORT COVER ASSEMBLY

CAUTION: The key number shown in
this figure may apply to more than one
canfiguration. Be sure you select the
proper part in the parts list,

CIDOGI(RIL-5-3
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SX-70 MODELS 1 & 2 AND ALPHA
PARTS LIST 54. INNER FRAME ASSEMBLY

Deseription

Light Stop

Teoe, TwoSided
FRESNEL ASSEMBLY
Drag Link

Drag Link Pin

Spacer, Frasod
Drive Powd Spring
Deive Pond

Drive Pawd Shatt
Motor Clamp, Right
Capacitor (.10 uf, 50 wdz)

Copacitor (.68 uf, 15 vic)

MOTOR ASSEMBLY

Motor Clamp, Left

Screw, Bristol (Drive Motor, §5, snd Counter
Mo

Screw, Square Drive, Loading Plate

Satety Switch Contact, Right

Satety Swiich Contact, Left

Hinge Pin, Frusael

Batfle Hinge Pin (Qty. 2)

Battle Hinge Pin (Qty. 2)

Balfle

Baftle

Batfle Spring

5-12

Configuration Use and
sconce Data

Al
Adhetive for light stop F705801

Split Image

NI

Al

All (a3 requiced)
AR

Ax

AR
As needed (roplaced by 705388 in later models)
For midcycle shutdown fix. See page 425 of

Manvel
For midcycls shutdown fix, Ses page 425
of Repaic Manud
Long flex coupling snd contact on top.
Az noeded (rapleced by 705388 in later madelt)
All ~ Quantity &

l::dwiﬁlu&q.htl”ﬂ"-ﬂmﬁwl

A

Al ~ Quantity 2

For LCB 726198 & 705473

For LCB 725265 (strangthenad sssarmbly)
For LCB 725198 & 705473

For LCB 725265 (strangthaned assembly)
For LCB 725158 & 0473

For LCB 725265 (strangthesed sssembly)

S$X-70 MODELS 1 & 2
FIGURE 54 INNER FRAME ASSEMBLY

CAUTION: The key number shown in
this figure may apply to more than one
configuration. Be sure you select the
proper part in the parts list,

CCI2(RI-64
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PARTS LIST 55 BOTTOM PLATE/OUTER PLATE ASSEMBLY (CONTINUED)

Part Mo,

106713
105036
105007
TEET
05429
5755
105388
705324
meIM4
pL LY
705003
105273
15178
To5062
To5248
705128
5634
05667
105110
TO5EE8
TO5106
TOsI2
105203
05204
105318
TOa 204
TOG104
05307

708301
105722
105759
105810
126386
125086
10513
05682
105280
kL

105666

Descriptian

Drive Pin, 8alt Crark

Driva Link, Bell Crank

MOTOR PINIOM SHAFT ASSEMBLY
Washer

Grip Ring, Mator Shatt

Counling Adaptor

Gear Trains Caver

Loading Plate, Decal

Loading Piate with Clamps

Reset Pawl Spring

Contace | nputateg Sinip

Battery Contact

Rivet | Reser Pawd Spriagh

Contct Retaining Block

Detent Clip LOOB"} {Erecting Link Side)
Repair Riven {Detent)

Front Pack Spring

Pick Siide Pin

Seoond kdler Ger

Pick Laich

Pick Latch Spring

Pick Lateh Spring

Pick Rewrn Speing

PICK ASSEMELY

Fast Reduction Gear (Biack or Green)
Sacond Aeductson Gaar

55 ASSEMBLY

Firgt Idber Gear

Gear Pin

3 ASSEMBLY

Third Reduwction Gear

|dier Gear Stud

Recoch [dier Goar (Nylan)
RECOCK GEAR ASSEMBLY
‘Wather

Third Idler Gaar

Latch Spring

Latch Assembly (Includes decal TOSTEL
57 ASSEMBLY

#etal Cable Caver

Serew, Mounting 57

Rivat, Duter Plate Datent

Serew, Qurer Platefinmer Frama
Serew, 53/55, Bristal Drive/Counter
Seraw, Salf. Tapping, Square Driv
S3/S5 Duter Plete and Counter
Rucock Ram

Ram Slide Pin

Capacites

Detant Clip

Duatent Clig, Mot ched

OUTER PLATE ASSEMBLY [hess Gearsl
Lower Standof!

Flex Guide

Cable Restiminer

Light Seal, Boot Tab, Tape

Spacer, Bottom Cover

5-13

5$X-70 MODELS 1 & 2. AND ALPHA
FIGURE 5.5 BOTTOMPLATE/OUTER PLATE ASSEMBLY

CAUTION: The key number shawn in this

figure may apply to more than one configur-
ation. Be sure you salect the praper part in

the parts list.

OUTERPLATE
ASSEMEBLY
53

Configuratian Use and
Reference Data

Mot swaitahie (Sen parn. 1, Saction 4}
Not quailabte (Sae para. 1, Sectian &}
Al

Al

All

All[5ee RIB #221)

Al

u;- with metof clamps 705705 & 105708
Replaces item 14
Al

At
All = Quantity 2
All = Quanbiey 3
Al

Al
All — {Reglaces pin 705702 for repair)
Al

All
Al
Al
Al
Use oaly with pick lach 05667
AN

Al
All
All
Al
Al
All — Dantity B
Al

AN
Al

"Not available st stocked part J

AN CI0THAINEE
A - Quantiny 2
Al - Quantity 3
Al = Dusntity 3

All = Quantity &

::: 5X-70 MODELS 1 & 2

A requared [Fasrchild) PARTS LIST §-6 BOTTOMPLATE/OUTER PLATE ASSEMBLY
L4l

Afl {Replacm TO58301 Configwation Use and

Use with Fiex Guide Key No Part No. Description Reference Data
Al
ﬂ: ::: :‘Iz Cabie ] 705353 Booster Spring Usa anly with rownd wire drive spring (Ses RIE J143)
As recesaty 2 - Bell Crank Not avarlable {See parn 1, Settion 4)
As neceaty ¥ - Recock Drive Shaft Kryed (See pars. 1, Sectinn 4]
4 - Drive Pin, Ball Grank Mot available (See para. 1, Section 4]
5 - Steeve Mot available (Ses paca, 1, Section 4]
& - Driwe Spring Usn with kayed recock drive shalt. (Ses para. 1,

Section 4]
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FAILURE ANALYSIS CHART F1 _]

L FLASH MODE

(CAMERA)
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FAULT ANALYSIS CHART #4

EMPTY PACK MODE — S9

(CAMERA)

BLADES CLOSE MOTOR RUNS FAST EXPOSURE (NO FLASH) CAMERA CYCLES
CONT | NUOUS BLADES
CYELE FLASH FIRES AMBIENT EXPOSURE REMAIN CLOSED
I [ AT END OF CYGLE
WCC ON C/B FLEX i
e 10 @ $-9 CABLE CONN ®
OH DARK GO TO
Y
SLIDE MODE Es | W OH EXPOSURE
E HODE
VCC ON 5-9 AT
SUBSTRATE LIFT 5=9 LEAD AT
vEs | ™ C/B CABLE END
QEFECTIVE OPEN CABLE VCC ON S-3 FLEX PAD
SUBSTRATE

HO 59 MODE

OR CONMECTION

YES I

HO

EXAMINE CABLE TO
SUBSTRATE SOLDERING:
15 SHORT VISIOLE?

YES I [0

VOO ON COUNTER (cosMon}

WIPER ARM

HO

YES

DEFECTIVE
SUBSTRATE
§-9 SHOART

DEFECTIVE FLEX IF
CONTACTS SOLDERED
PROPERLY

VCC ON 5-9 AT COUNTER

YES NO

ADJUST CONWTACTS
OR REPLACE
COUNTER

Revised 8/75




I FAILURE ANALYSIS CHART #5

VIEWFINDER OPTICS (CAMERA)

Imaga in Tenage in Vrewnd [mage Shadows Vieible .
(Low cn:r-ﬂ Eytinn has Eyelers i n on Dl Fused Areas Excemiv El’-"""::"
¥ullow Tim Blurry Dutorted ol Frasnal in Split Cire
I ; ! | 4
SENN S—
Direy Drop Shade Blades Chack Exi iCheck Eyeders loe | i [ i Eni Py
Takimg Lors and Look a uct Exie Pupd Distorion bom Check Ervance Pupi LTE rimnace Popd
Concav Mimgr L Wolding Errarsl
Yo | % ! S T e i N R N
! Concave Mirmy Emscieng Link Hilidiip. B Hiadlyicis
- Mot Adjusted - Hot Adpstied Qural Telizae Otaf Telersnes
Yellow Coating Concrer Mirror e Wertically Horiggnialy -J
On Yo F Ha Detectoem o Ka o - e gt e
Canczvm Mirsas '| (14 Dezign N ]
Ya | me . J Adjust Adjust Framel |
. ; 'It.l.ﬂj.ﬂ H‘ml:}‘, E”]'l'ﬂ Enecting Sige Ty Sids
Smydged VF Optica _._L. ] e e _ rectng | ““@ Lank Locatson weth Wather
Aeplacr I GilCive Link e
i F Ma J Conave | —L—— e Mitrar i S— 1-_. R
Miter | | Yallow Evelans is of Frosned Mimor Not Recheck _.! Rirchech
Fresrs! 01 Dergre Praparly Seated | Entrance ' Entranzé
Caan f ¥ | No o Carrim L Pupil P o
Optica . o i e I mi
Flu 1] I Headlights Headlighna
rminsl 0K Mot OK
Smudgh @l Repisca Fresnml I
Tap of Mirror Aspembly
Viewing Mirmor i Go %0 @
Waler Defective
:rpr:n.t‘i::m Camiar Mat
m[F ] Sasted Properly
Misror bl ]_ Na
Dwtermire Cause
Rapleca Shart and Correct Ascording
Cower Azzembly w0 Procedunes in
Sactian 4
Conceea Mirror
Orfactvm

12774



FAILURE ANALYSIS CHART #6

INFTIAL CONDITIONS: 51, 58, 59, $6/7 OPEN;

53, 55 CLOSED

FAILURE ANALYSIS OF S6/7 CLOSURE (SHUTTER) REJECT coot 23)
CLDSE 56/7 - WO REACTIOH
HOTOR RUNS ' FLASH
BLADES CLOSED BLADES CHATTER FIRES
DRAWS CURRENT
] HOTOR RUNS UNSOLOER FF
KOTOR OFF BUT BLADES CLOSE 56/7
SLADES CLOSED REMAIN OPEM FLASH FIREST
5 wOLTS |
oN 58 ES e
WiTH S8 DFEM I 1
YES [ W 15 55 SOLDERED
YES Nl IVE
. ZER0 Ous I LrecT SOLDER BAIDGE
SOLOER AREA A, L0
55 Ml ITT
| DEFECTIVE I “yes | wo
I YES I W0 SUBSTRATE
FLASH OM
(1 CLOSE 51 567
IE(E,E::S \ ‘iﬂ'-T*ﬁs_ UNI - DOES MOTOR RUNT ;
Vee o s8 S1-(MINUS) WITH § X Ve w0 53
YES lun ves _{ o | [ l_
DEFECTIVE 1 EERD OHMS ate UHSOLDER
SOLOER BRID BETWEEM AIR FT:<F ON FFA
||_:,:=:r::;§5n VOLTAGE ON 55 IN AREA J;“ HL B SOLDER CURRERT DRAW
REPAIR SOLDER BNIDGE N is;-'. ELOSURE YES l HO BRIDGE
AREA € YEs | wo YEs | wo vES ] WO
15 51 CONTACTS 153 [
SHORTED
s I " OEFELTINE
T SUBSTAATE
DEFECTIVE DEFECTIVE CABLE CONKECTION OK REPAIR HOTOR RUNS
SUBSTRATE SUBSTRATE SOLDER O $6/7 CLOSURE
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