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I - DESCRIPTION

A. GENERAL DESCRIPTION

The Polaroid Land SX-70 is a folding, pocket
sized, single-lens reflex camera which takes and
immediately delivers full-color pictures approxi-
mately 3% inches square (see Figures 1-1, 1-2
and 1-3). Operation is automatic. The user
merely inscrts the filin, focuscs and shoots. Pow-
er is provided by a six-voll battery inside the film
pack; therefore, the batteries are always as fresh
as 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 solencids and a motor. There is no sep-
arate diaphragm adjustment. The shutter open-
ing and closing time is controlled by the exposure
measuzing system,
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FIGURE 1-1 SX.70 CAMERA FOLDED
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FIGURE 1-2 HOLDING AND OPENING THE 5X-70
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FIGURE 1-3 OPENED FOR PICTURE TAKING

The subject is viewed and focused Lhrough the
taking lens, 2 mirror, a fresnel viewing screen
(with split-image focusing aid) and an optical
system to focus the image at the vicwing eye-
piece. As in ajl singte-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 described in deail in Section 11 of this
manual,

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

The exposure is made loljowing Lhe viewing
sereenfmirror swing, The screen then retuens Lo
the viewing position and the 2ulomatic mechan-
isrn ejects the exposed sheet of fitm. Develop-
ment takes place outside the camera and can be
obscrved by the operator, As soon as the print

L]

is cjected, the mechanism completes its cycle (o
prepare for the next exposure, Following the
tenth exposure, the Mash circuit is inhibiled un-

_til a fresh film pack is inserted. Normal opera-

tion wiil resume when the vainera is reloaded.

B. CAMERA OPERATION

The following paragraphs describe the electro-
mechanical events that eccur in normal operation.
The purpose of this description is to acquaint the
reader with the manner in which the various func-
tions are accomplished. Detailed analysis ata
componentfsub assernbly level appears in Section
H.

I. Opening the Camera

When the SX-7Q is fotded, an interlock switch
(56) removes all batiery power fiom the canera
mechanisin to prevent any drain froi the film-
pack-encapsulated batteries, To prepare the cam-
cra for picture taking, hold the capwera in the beft
liand, pull straight up on the serrated portion of
the viewfinder housing {Figure 1-2), This action
releases tatches, which, in turm, allow the main

body of the ¢camera 10 rais¢ into operating position,

When the cantera is fully epened, the inteclock

switcl (563, lovated at the Jelt rear corner of the
migyor cover, is closed and the balkery is connect-
ed to the camerz electacal circuitry (Figure 1-4),
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FIGURE 1-4 S6 WITH CONTACTS CLOSED

2. Loading the Fitw Pack

The front cover latch is tocated un the right side
of the camera just inside The rim of the bottom
cover assembly. Pressing down on this yellow

_latch seleases the front cover which drops down

te expose the fitm chamber. With the cover open,
a {iln pack can be inserted or an exhausted pack
can be removed.

A fresh film pack is loaded into the fitm chamber
obseeving color 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 a part of each film pack, and the
two exposed terminals on the pack crgage two
contacts within the film chamber as the pack is
inserted,

3. Starting the Automatic Mechanism

With the [ilm pack in place, the front cover can
be closed. It must be fully closed and latched,

MATCH COLOR CODE ON PACK
WITH QOLOA CODE ON CAMERA,
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FIGURE 1-5 INSERTING FILM PACK



Gears in the front cover must engage the main
gear train of the comera before the gear train is
pul into motion. A switch (57) located in the
forward section of the gear train compart ment
initiates the application of power to the gear
tgain drive motor, Switch 37 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).

A

PROJECTION

7 CONTACTS OPEN

5T ACTUATOR POST

S CLOSED

C300321R2)-16
FIGURE 1-6 87 CONTACTS OPEN AND CLOSED

Thus, the cover must be fully clo:ed, the gears
engaged, and the latch fully scated, in order 10
actuale the drive molor,

As §7 closes, power is applied to the drive motor
(SH is also involved and 15 discussed in a following
paragraph), the gear teain is set in motion and
actuates a device called the film pick The pick
engages the dark slide, pushes it into the spread
solls and the dark stide is cjected from fhe Jower

front edge of the front cover. The ciumera is now
rcady to take the firsd picture,

4, Setting the Expasute Cunuter

When a used fibn pack is removed from the film
chamber, the action avtomatically rescts the ex-
posure counter at the rear of the camesa 10 the

slart position, closing 8. With a new film pack
instailed and the front cover closed and Jatched
(57 clased), the motor is powered, and the dark
slide is cjected. The exposure counler turns to

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

tures remain in the pack.
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FIGURE 1-7 COUNTER

$. Viewing and Focusing

Viewing and locusing is accomplished tlirough

a reflex system (Figure 1-8A) In the viewing
mode the image passes through the lens to 2
fixed mirror which reflects it down 10 the fres-
nel viewing screen. The viewing path from the
viewfinder eyepiece lens is from a parabolic mirror
and wafer lens, of{ the fixed mirror to the fres-
nel screen. On most cameras the fresne) screen
confains a citcular split-image arca which is used
a5 a focusing aid. A knugled knob (the focusing
wlreel) on the shutter housing is rotated to ad-
just the camera foces, The scene is in focus
wlien a vurlical line within the split-image area is
perfectly stinight. On early cameras (without

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

6. Making the Exposure

The ¢xposure is made by pressing the release
button. This completes the ¢lectrical civenit o
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FIGURE 1.8 VIEWING AND SHOOTING

the shutter to initiate a series of events, The
shutter blades close to cut of f the optical path,

The hinged fresnel viewing screen is swung up-
ward and commes to rest in front of the fixed view-
ing misror {Figure 1-8B). ’

The shutter opens and closes to perform 1he ex-
posuie Function,

A first-surfaced {aking mirror is Fastened 1o the
underside of the fresnel carrier asembly, The



image is reflevted by this mirror onto the film
sutfuce, Fhe electronic metering system deter
mines the required exposure, and programs the
shuiter oprning and duration accordingly.

The incorporation of a mirror in the lens-1o-film
pathis necessitated by the nature of the film, No
scparate negative §s cmiployed. Instead, the image
appuars as 2 direct positive. Since the final pro-
duct is an opasque print, it is viewed by reflection,
As a result, the mirrar is needed to reverse the
image so thet fhe final priot will be properly
oriented, This roguirement, in turn, divtates the
use of the reflevtance type viewing screen ruther
than a ground-aliss 1y pe transmission system.

Nete that the filrn surface is displaced from the
fresnel viewing screen by the thickness of the
viewing screen assemibly, The correct focal dis-
tance for both viewing and exposure is properly
mdintained, howcever, since the surlace-coaled ex-
posure tirror is displaced by the same dimension,

During exposure, the light from the viewing sys-
tem must be prevented from striking the film.,
This is accomplished by a rubber light stop ad-
hered to ihe hinged fresne! carrier. When the
fresnel corricr muves upward, the Nght stop
blocks of T hight from the viewfinder eyepicce,

Asindicuted by the foregoing deseriplion, the
viewing system is blacked out duing the actual
cxposure,

As s00n as the exposure is complete the mechunism
returns the viewing screen 1o its initiat position und
the pick feeds the ¢x posed Mitm 1o the spreader
rolls. The rells break the pod, spread the developer,
amnl ¢ject the film from the camera.

7. Completing the Filmpack

As each cxposure is completed, the exposure
counter subiracts one digit witil the ten exposures
have been made, The counter then indicates (0).,
When this occurs, switch $9 is closed. C losing
this switch inhibits the flash and exposure timing,
Since the coumting cycie is initiated by the inser-
tion of a film pack, the pack may not necessar-
ity contain a full supply of film. If, for some
feason, a partially used pack is repsoved and re-
inserted, the top film will be the dark slide. The
counter will start at number 10, Since switches
S8 und 89 arc physically attached to the coun-
fer, the camura will cycle through 16 exposures
even though these be luss than 10 sheets of filin
in the pack, This deviation must be recognized
whenever a partially exposed pack is used.

& Developing the Print

As in other Polaroid pack cameras, the piciure is
developed outside the camera, Unlike previous
Polarojd Land Cameras, however, theze is no
negative to peet off and discard,

Thus, there is no requirenent for a development
timing cycle. The nature of the {ilm is such that,
vnce delivered lom the camera, the picture will
assurne its finad appearance aulomatically wilh
ne further attentivn by the operator,

9. Exposures Using Flash

The $X-70 accepts a special 1O-lamp lash bas
that plugs into a receptacle directly over the cam-
era tens. There are live fanps ina row on cither
side af the bar which must be remeved, rotated,
and reinserted after the fifth famp has been lired
(Figure 1-9},

Ensecting a (lash bar into the flash socket closes
switch 82 in the socket, This action sets up the
shutter electronic circuit 1o permit firing of the
flush flamp. A follow-focus mechanism, coupled
to the lens focusing system arrests the shutter
blades at an opening related to camera-lo-subject
distance,

NOTE: Ou early camera wodels, the light mea-
suring circuit remaing active even with the flash
Bur imaerted intg the socker, If the circuit deter
wniies that there is sufficient wnbilent light, an
cxposure Wil be nede withowt the flavh. Cuneras
with “P" configruration or later shuttors, do not

have this {ight measuring feature in the flash mode,

Regurdless of the ambient light level, the circuits
will fire the flash when a flash bar is iy the sochet
{unless, of course, the lanps fave il been wied)

If the array has been exhausted, the shatter
will comiplete the exposure cyele without flish.
Maximum exposure ducation is Wirty scconds.

When the exposure counter reuches 0 (eimpty) the
camera will not Nire a fash bonp cven though uin-
used Bnnps remain in the bar, The previously Jis-
cossed deviation associated with the exposire
counter is applicable to the fash functions, Han
unused famp is in position and if a partially crapty
film pack has been reipserted, the camera will
cantinue Lo fire lainps after the last sheet of film
his been exposed, until the countes reuches fero.

FIGURE 1-9 INSERTING THE FLASH BAR

10. Closing the Camnera

When through using the cainera it can be folded
vl latehed inits closed configuration by pushing
the erecting link, When the camera is closed, the
interlock switch (86} is opencd so that the bat-
tery is completely disconnected from the camera
circuits, The trim wheel (Uhe lightenfdarken ad-
justment sssociated with the photocell) autamat-
wvally eturns to its novmal position cach tine the
canera is closed,

C.  SHUITER DESCRIPTION (AMBIENT
LIGHT MODE)

The shutter employed in the SX-70 caniera is
unique. No direct compatisons should be drawn
between the manner in which it functions and
tire function of othuer Poluroid electronic shutters.
No manuatly adjustable or fixed aperture is cin-
ployed. When a picinee is takea, two shut ter

__/ B . b ,_‘..._‘
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blades, with specially shaped cutouts, open the
lens fromn a totally closed position to a suitable
aperture. The two blades then reverse direction
and again shut off the oplical path. These same
two blades also contain a sintilar (although dif-
ferently shaped) pair of cutouts that open and
close the light path to the photocedl in like
manner. Tn Lhe loflowing description the fune-
tiun of the photocell cutouts is deferred until the
action of the shutter cntouts is explained although,
in epuration, the two functions are interdependent.

Wlien ithe camura is open for viewing, but before
the release button is pressed, solencid #1 is de-
cavrgized und the shutter blades are open, A
spring {apening spring) holds the shutter blades
wide open (Figure 1-10). The lens thus provides
ax i vicwing/focusing brilttance. Solenoid/
spring actioi is disaaessed in decand in the next
section of this inamuead,

QOPENING SPRING

CI00I2RT--10

FIGURE 1-10 SHUTTER BLADES NELD OPENED



When the relcase button is pressed, a switch St
coses (Figure )-11A and B) and appiies operat-
ing power 10 the shutter. As soon as power i§
applied to the shufter, solenoid #1 s energized and
rapidly moves the shutter blades to the closed
position,

When the solenoid has reached the end of its stroke
{shutter closed), it no longer yequires maximum
current to hold it at that position, Switch 54
{located on solenoid F1) cfoses {C-B) und activates
an clectsonic circuit ¢ailed the POWER DOWN
CIRCUIT. This reduces power to an adequate

CAODAZTAT 1114
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FIGURE 1-118 S1 — OPERATION

blades and the motion of the Wlades is such (hat
all of the faclors invelved are continously variable
throughout the exposure period.  This fact, how-
ever, is a design consideration and should not
confuse the theory of shutier operation from a
maintenance point of view,

Jovad o hold Uk solencid after the high-cerrent
it has completed the solenoid operating
function and switches on the moter diive cir-
cuit, Thus, the shutter will remain closed, with
minimwim batiery drain.

Light cntering the Tens is now cut off and the
reflex mirror is swung upward 1o picture-taking
pusition. The electronic latch (activated by
opening 58) assures that the sequence will be
completed cven if the operstor removes his linger
from (he expeenire bulton, S1.

When the camera completes all of its automared
functions and the release button has been released,
all voltagy is removed from solenoid #1 and the
shutier opens in preparation for the next uposure.

I should be poted g under exirermely low
lizht conditions, the shutler will close completing
the exposure cyele in 14 10 30 seconds whether a
shitable exposire hay Leen produrced or not.

D, SHUTTER DESCRIPTION {FLASH MODE)

The special fen-shot flash bar is cquipped with a
shorting bur so that when the bur is inseried, two
contacts within the camera are shorted. This
switch is identified as $2. When 52 33 closued,

the shulter electronic cireuit Jetedts that a Nush
bar is in place and rcady for firing, In general,
the sequence of fitnctions yemains the same as for
ambicnt light operation with the following
exeeptions:

When the mirror swings up, a2 acelunicatly nper-
aled swilch (83} actuates a Y™ duelay vivenit {40
millisecends){Figure -12} so (ust the shutter will
notl function until 1ninor hounce has subsided, At
the end of the delay period the clectronic cireuitry
removes the power from the solenoid and the open-
ing spring sels the shutter blades in motion toward
the full open-position, At 1he same instant an clec-
trenic switch epens and starts the integration cycle.
The integration cy<le is that period during which
the total amount of light (intensity und duration)
reaching the photocelt is transfonmed clectronic-
ally to wegudate the fongth of time the filn s ex-
posed. The shape of the opening in the shutter

$3 CONTAGT

57 CONTACT

C300IA21-1-12

FIGURE 1-12 53 BEING OPENED BY RECOCK RAM

19



A mechnigul device identified as the mtercepior
is vonnected o the lens fucusing mechanism
Wiguee 1-13A) The intereeptor is moved as the
fens is fovused regardless of whether mnbicnte
tight or Rash pictures arc being taken. When

a Mlash bar s in place (S closed) and the year
titin opens switeh 55 (Uigure [-14), solnoid
FYis energized and pulls the interceptor into pos-
ition to physically restrict the shutivr blade travel
(Figure 1 13B). Since the interceptor is controlled
by the focusing mechanism, the shutter opciing
18 telated Lo camera-to-snbject distence thus come
pensuting fur the $oslibutb-tosubject distance

TO SLBSTRATE

FROM SUBSTRATE

SOLENCID 02
ACTUATOR LINK
{(NOT ENERGIZED)

{0 give the proper flash cxposure. As solennid
#l de-ciergizes switch S4 maoves fiom e C-B
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necls VOC to the FFA,

When the fush dulay period reuclics conipletion,
the circuitry removes the hslding current from
solenoid 2. Since the soh noid is an clectro-
mechanicat dovice, vinoving puwer fiom it couses
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tn caneras with P configuration or later shut-
ters there is no ambicnt light measuremaont made.
I 3 fTash bar is in the shutter sockel 3 Mash pic-
tuee will result regardless of the ambicnt light
level.

On early camueras, an ambient light measurement
is made during the Nash detay period. Since the
photoeel] aperture is a part of the shutter bizdes,
the amount of reflected light reaching the cell
will also be a Tunction of focusing distance. The
shutter clectronics dulays firing the flash famp

untit the shutter has opened to the aperbure cstab-

lished by the focus wheel. During this debay per-
iod, if the ambient tight tevel is sufficienily high
to cause triggering of the fntegrating circuits,

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

The fash circuil just mentioned performs two
additional functions, 1t produces a signal that
shorts out the integrating (exposure timing) cap-
icitor and thus discharges the capacitor so that
it can repeat the jntegrating function. The same
signal 2lso initiates the flash time-out interval,

At the end of the flash timing intvrval, the
vircuit encrgiZzes sokenoid #§, the shuster closes,
and the sequence proceeds as in the ambient-
light inede.

If the bulbs in the Nash bar are all used when

the operater adtempts to make @ tTash exposure,
all of the previously deseribed viscuitry will Tune -
tion up to the actual firing of the Nash famp.
Sinee there is no lump to ignite, no Mash firing
curtent wll be drawn,

There will be no output signal from the Nash
sequencing cireait, aid an ambicar light exposore
wiil be made. On cateras wilh “P or later con-
fguration shuiters, (he result witl be a black pie-
fuze unless the ambicnt Hight levet is high enough

to give an exposure, This is caused by (he fact

that “P* and Tater configuration shutters have

no integrating funciion as long as a Mash bar is
inserted in the socket. Early cameras have 3 tweanty
second fime-out period cven with a Mush bar inscried
in the socket, Thercfore, if the flush bag is ex-
hausted, a properly exposed picture will resalt

if the ambient light is great enougl: to produce

one in bwendy seconds.

it - THEORY OF OPERATION.

A, INTRODUCTION

A genorad deseription of the camers and the
sequence of its functions is confained in Section 1.
1o that section, detailed unalysis of individual as-
seiblics and electrical circuits was minimized so
that cmphasis could be placed on (ic intuiclition-
ship of various funclions, I 1he folfowing para-
graphs, the individoal groups of conponenis are
deseribed in greater detail. The descviptions dre
presented in the sequence in which the compon-
ents were mentioned In Section I,

B. POWLR SOURCE

Power for the drive motor, the shutter electronics,
and the flash array is supplied by a specially de-
signed six-voll battery incorporated in each ten-
exposure film pack. When the pack is inseried in-
1o the cainera, two contact pads on the boHom sur-
fuce of the puck engage two spring-loaded contocts
oh the inner bettom surface of the cnera bottom
plate, From these two points, it is distributed to
its destinations by the coppor foil strips of a flex
circhit on the outer surface of the bottom plate.

The battery has adequate capacity to expase all fen
film frames with at least six months of expected
shell life,

C. LIFNS

T Jens employed is a fous element, glass lens of
{78 aporture with a focal length of 1S, It has
a focusing range of mfinity down to 10.4 inches,
Focusing is accamplished by movement of the
front elerment ondy, fclical threads in the lens
mount provide the Tincar Tons element isovement.
Opcration is by means of a geared focus wheel at
the top of the shutter housing. There is no manual-
Iy adjustable diaphragm associated with the $X-70
lens,

D, - VIEWING AND EXPOSING SYSTEM

When the camera is crected to picture-laking con-
figuration, the subject can be vicwed through the
eollapsibic vicwlinder, Figures 2-§ and 2-2 show

the twa optical paths in the caniera, Note the
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FIGURE 2-2 VIEWFINDER OPTICS {EXPOSING)

direction of the arrows, Reflected light from the
subject passes through the camera Yens and is re-
fiected by the viewing miror (on the inside sug-
lace of the mirror cover) to the fresnel virwing
Scrocn.

The entire subject image is now reproduced on the
viewing screen. Al this point, viewfinder optlics
musl be employed for focusing. The optics must
transfer the image from the viewing screen to the
cye {done by the parabolic mirror and viewing
mircor) and must present the image in a fairly sharp
contrast to permit proper focusing (done by the eye
less and parabolic mirsor),

1o
[

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

The special fresnel (proniounced Frefi-nelly sereen
is vinployed Lo enhance the viewing image by in-
creasing the brightness and definition, 1f a matte
while surface were substituied lor the Fresnel
screen, an inage would still be visible, However,
the light rays striking nearcst the corners of the
screen nwet the screeo at @ more obligue angle
than the rays striking near the center. Al this
preater angle, a Jarger percentage of the Light is
Jdispersed and less light is returned 10 the vicwer,
Thus, oft a niatte-screen image the cormers would
appear darker than the eenter. The fresnel screen
is designed 10 overcome this problem.

The sureen self is 2 sheet of plastic upon which

ate intpressed a series of congentric Tings much

like the grooves pressed into a phenograph 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 Jight ray. The saw-tooth
Mattens out completely at the exact optical center
of the sereen. In the SX-70 cainera, the optical
center is not the geometrical center of thie screen,

The surface of the screen is silvered to provide
optimum reficctance. The result is 2 brilliant view-
ing image evenly ilfuminaled from corner to corner,

For the reader who is Tamilar with the use of a
fresnel tens used in conjunction with a ground-
glass locusing screen, or a fresnet-ground focusing
magaifier, it must be noted that these are trans-
missiors devices while the Polaroid screen is a re-
flecting medium. Otherwise, the brilliance-
enhancing properties are the saime. 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 brillianee of
the image within the viewing arca.

In summary, the fresnel satisfies threc conditjons:
{1} it enhances focusing by distributing light rays
evenly across the entire 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 viewflinder optics.

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

2-3A) have a split-image circle cut into the center of
the screeny 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
ease focusing, the image within the split circle appeass
brighter than the rest of the fresnel image. Thisis
possible 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 kit areas,
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2. Viewfinder

The viewfinder optics consisi of an eye lens, a con-
cave mirror, and a wafer Jens (Figure 24). Asin

ol simple optical systems, a certain amount of dis-
tortion is inherent in this design. A small wafer lens
is introduced into the view(linder optical path to
limmit the angle of acceptance and, thus, reduce dislor-
tion, The size of the lens opening is large enough
1o provide acceptable viewing brilliance and, at the
same time, small enough to be easily 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 Jens.)
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FIGURE 244 WAFER LENS ASSEMBLY

Ignoring the shutter functions momentarily, when
the operator presses the exposure button, the
fresnet carrier swings away from the film plane
and comes to rest in front of the viewing mirror,
During the moment of the fresnel carrier (and
until it returns to its initial viewing position), &
Nexible light stop closes a path between the
viewfinder and the inner camera to prevent light
through the eye lens from reaching the fitm.

The movement of the spring-driven fresoet carrier
is accomplished by the mirror release cam which
is a component of the motor-driven gear train.
“The details of the automated action are described
in the discussion of the electrofmechanical
assemblies.

3. Microts

Two first sutface mirrors are used in the 8X-70 op-
tical system. When a picture is being taken, the fres-
nel carrier is raised. This places the 4-edged taking
mirror into the optical path and light is reflected
onto the film plane. (The taking mirror is mounted
on the fresnel carries on the side opposite the [fres-
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nel screen.) The second mirror, the G-cdged viewing
mirror is used in the optical path iwice. First, the
light rays entering the camera from the taking lens
are reflected onto the fresnel screen by the viewing
mirtor. Secondly, the operator views the bmage on
the screen with Light reflecting off the viewing mirror
{Figure 2-1), (The viewing misror is located on the
underside of the mirror cover assembly.}

4. Flare Baffle

The flare baffle (Figure 2-2) is a spring-foaded plate
which springs up when the fresnel screen moves

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

on the finished picture, When the (fresnel carrier

is in the lowered position, the flare baifle is held
down, oul of the optical path.

E. CAMERA ELECTRONICS

1. General

The §X-70 is unique, both in jts principles of
operation and in its functional design. [t can be con-
sidered as an electronically controlled mechanical
device. An ¢lectronic 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 controlled by the integrated circuits
in the ECM. :

FLAN
SHUTTER CIRCYI
AssemBLY

ECM :
{ELECTRONIC CONTROL MODULE)

CINOI2IA-2-6

FIGURE 2-6 ELECTRONIC CONTROL MODULE
{ECM)

The entire LM {rather than its individual integrated
circwitsh is used as o replasement item. For that
reason, 1be theory of operation and analysis techni-
ques presented in this manual have been prepared

in such o way that the repairman can refate a specif-
ic camera failure mode to an ECM function.

2. Switch Functions {Figure 2-6)

4. Switch §1 is actuated by either the red shutter
release button or a remote cantrol cabie release.
1t is operated by the photographer and. it causes
the camera to run through a complete exposure/
film delivery cycle.

b. Switch 82 places the circuitry into the Hash mode,
Switch $2 is closed when the Mash bar is insert-
ed into the FFA on top of the shutter housing.
t¥ commands the integrated circuit in the FFA
to select the first unused flashbulb and, to fire
the bulb. 1t also enables the ECM to energize
solenoid ¥2 which Jimits the opening of the shut-
ter blades so that flash exposure will be determin-
ed by fMash-to-subject distance. When sclenoid
#2 is energized it engages a mechanical coupling
between the shutter blades and the focusing
mechanism.

CHOITIRZN26

FIGUAE 2-6 5X-70 SWITCH LOCATIONS



> Swileh 830 normally closed at 1he beginning of the
cxposuee cycle is upened by the revock ram located
in the gear teain assembly. See Figure 247, As

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

whicly retards the start of the actual exposure
dpproxintately forty milliseconds sa that mirror
bouace will luve subsided before a picture Is 1ak-
vit. At the end of the delay thne, the shutter

starls to open and the ¢lectronic timing fuliction
Gintegration) tukes place, If a flash circuit is in-
serted into the FFA (32 closed) an additional

Nush delay cireuit is activated to tnsure Lhat 1he
vxposure gets full effect of the light derived from
the Mash, At the end of the exposure cyele when
the Fresnel carrier moves down into viewing posilion,
53 closes as the recock ram moves away. b is now
resel for the next camera cycle.

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

NOTE: Whenerer e SX-70 shutter is divciiss-
ed, it inust be noted that, since the canierd is

a single-lens reflex and fucusing is accomplished
thirough the taking lens, the shutrer's normal
state is open, not closed as in other Poluroid
carmeras,

When the shutter release button is pressed

and the cxposure cycle is initiated full bat-
tery power is delivered to solencid #1, clos
ing the shutter, Once the salenoid plunger

is seated it no Jonger requires as much power
as was originally needed to overcome its static
inertia, Switch S4, therefore, closes the 54
C-B contacts to the ECM and the clectrical; power
to the solenoid coil is reduced 10 the “pow-
er-down® vajue 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

RECOCK RAM

55 CONTACT

53 CONTACT

$7 CONTALT

CWCINA2L-2-7

SOLENQIO M
PLUNGER

INSULATED
BASE BOARD
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FIGURE 2-8 54 SWITCH OPERATING CONFIGURATIONS

viewing position, 55 is closed by the recock

motor and operates the gear train. When 5S4
ram and stops the camera cycle.

isactuated, (CB contacts closed) it also dis-
connects power from the FFA flash circuitry.
This action prevents damage to the circuit in
the event that a flashbulb becomes short- . .

s o - f. Switch 86 is closed by o the camera to
circuited after it is fired. the picture-taking po:itiz;fﬁ?l‘disconnecls
the negative sid¢ of the battery from the com-
mon setum (ground) when the camers js fold-
ed to assure the removal of power from the
circuit.

. Switeh 35 (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, $5 opens and
removes power from the drive motor, applying
dynamic braking voltage to stap 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). Alter exposure

g Switch 57 is closed when the front cover is
closed. It is wired in serfes with S6, Like
56, 57 disconnects the negative side of the
battery from the common return so that the
camera ¢annot function uniil the front cover
is closed and latched. It is an interlock during
normal picture-taking. With 56 and 58 closed,

FIGURE 2-7 53 BEING OPENED BY RECOCK RAM

X4

“and when the fresnel carrier returns to the it initiztes the dark slide function.
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h. Switch 58 (Figure 2-8A} is part of the exposure
counter operated by the counter wheel. As 57
closes, power is applicd, ejecting the dark slide.,
Alter dark slide ejection, the counter wheel
tums, opening $8. 58 then remains open until
the film pack is removed, When the pack is
taken out, S8 closes.

i Switch 59 is near 58 on the exposure counter
assembly. When the counter reaches the 0
position, switch 59 closes and the ECM inhibits
the flash-firing function, so that if an unused
bulb is still available it will not be wasted,

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

3. Function Sequence

The fcllowing paragraphs describe the sequence
in which the switches operate during normal op-
eration of the camera.

a. The operator opens the canera. Switch 86
connects the battery to the camera circuitry,

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

TY
FILM PACK

camers. CICITNZHLBA
<. The operator inserts a film pack. (When the pre- FIGURE 2.8A 58-58 EXPOSURE COUNTER
viously used film pack was removed, a mechanical SWITCHES
SWITCH FUNCTION TABLE
Switch Astion . Rewit

t Clases Inlth + cycle snd ¢lreuitry to take and dellver
the ploture.

2 Closas Connects clreviiry to take flash pictures

3 Opare Initiates "Y', 40 mililsecond delay. {Powsr down wolenold
2 in the flgsh mode )

4 CA Clozs Contrals powsr to wilenold F1 {drops current 1o helding level),

CB Closm Slignals the ECM 1o start the motor,

s Opens/Closes Stops motor both by closing and opening depanding upon sec
of sctlon and internal clrcuitry.

[] Cloms * Conrmcts the battery 1o the slecironic clrauitry whin the

camnrs is opened For use,
Opers * When carmers closed, cuts power from battery.

7 Closes Whaen 58 is a0 clowd, it provides powsr to the camers when
the front power it Iatched {for dark sTide sject), Also acts a3 an
interlock during nomal picture taking,

8 Choses Enables twith §7 closed) the clhreuitry to sject dark stide, Opens
aguir: after the dark slide Ts ejected.

] Choses Prevents fiting fash if film pack counter it on “0”,

8

coupling device set the exposure counter to the
position just before the first exposure and ¢losed
S8, but since $7 has removed all battery power
1o action occurs.)

d. The oprerator closes and fatches the front cover.
§7 closes, power is applied and the camera
ejects the dark slide.

NOTE: During this gction {and in cerfain other
operations) other switches acturie and functions
accur bui, unless they contribute to the parti-
cular camera function being described, they are
omtitted from this discussion.

The counter indicates exposure #10 (and opens
§8) 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 (31). The ECM
actuates solenoid B1 which closes the shutter
blades. Solenoid #1 transfers the 54 contacts
from CA to CB, which. in turm, switches the
circuit from full solenoid power to holding current
(power-down). Closing contacts CB of switch
£4 also starts the drive motor, Opening 54 (CA)
removes power from the FFA,

L d

™

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, atlowing the ram to shap forward.
This aliows the drive spring to raise the fresnel
assembly to the exposure mode. The ram also
moves away [rom S5 allowing 55 1o open. This
action causes the ECM to dynamically brake the
metor which will remain at rest throughout the
exposure segment of the cycle, The 85 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 1o be ¢ contradic-
tign between this siep and step j-10 below where-
in closing of 85 performs the identical function,
ie., stops the motor and applies braking. 535 is
able to perform in this manner, however, be-
couse the circult {gate) to which it is connected.
is in a different condition during each of the
stepr

& Whiile the [resnel carrier was moving up
prior to motor shutdown, the recock ram
opens switch 53, When 83 opens, i1 signals the
ECM to initiate a 40-millisecond delay in the se-
quence, This amount of time prevents a picture
from being taken until mitror bounce has
subsided.

h. At the end of the 40 millisccond delay period,
the ECM removes power from soleneid F1 and
the shutter opens. Simultanecusly, the circuit
starts timing the exposure (inlegration). The in-
tegration components of the ECM are controlled
by the amount of light received by the photo-
cell, At this same time, the flash delsy section
of the ECM is made ready but will not function
unless a flashbar has been plugged in, to close
switch $2.

i. When power is removed {rom solenoid #1 (and
the shutler begins opening), the actuator on the
plunger returns switch 54 to its original condition
{CA closed). When the exposure timing cycle is
complete, power is returned to solenocid §#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
tilm,

NOTE: The length of the timing cycle is deter-
mined by the amount of light reaching the photo-
cell If there is insufficient light to correctly op-
eraje the inregration cireuits, the system will auio-
matically terminate the exposure within 14 ro

30 seconds

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

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

. At the end of its travel the pick is held in its for-
ward position by the pick latch.

—

[

3. Film moves through the spread system,

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

A

. The recock ram closes switch 53 to prepare for
another exposure,

6. The light stop opens the optical path 10 the
viewfinder.

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

8. The fresnel carrier when fully scated is held
by the recock ram,

o

The pick Jatch releases the pick and the pick re-
turns to its starting position.

Q. The recock ram closes 85 1o cause the ECM to
shut off and dynamically brake the drive motor.



k. 1f the opurator has removed pressure from the

expusure button afl power will be removed and the
shutter Dlades will open to permit viewing, 1f

the button s not been released, the shutter
blades will rernain closed until the operator re-
moves his finger from the button,

. When a flash bar is placed in its socket, it closes

swilch 2. This switch connects the ECM in the
flash mode. All of the mechanical sequences wiil
remain as just described, The ECM however, will
now provide power to solenoid 2 when switch
§5 {in the gear train) opens, and will majntain

it in a power down condition when 53 opens.

- Within the shutter assembly 3 cam follower is

driven by a cam on the focus wheel and arsang-
ed so that it will mechanically stop the trave) of
the shutter blades refative to the focus distance,
When solenoid #2 is not energized, a spring on the
cam foilower prevents engagement-of the cam
follower and the shutter mechanism functions

in the ambient exposure mode, When the ECM

is programmed for flash, solenocid §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-
ceplor into the pins path of the blades and stops

them st the aperture for Nash exposure at the set
distance {Figure 1-13). The interceptor hatches
11 this position. At chis time, the ECM removes
the power from solenoid #2. The solenoid, like
any induclive device, produces a flyback voliage
when its magnetic field collapses. This flyback
voltage is used to trigger the ECM which, in turn,
applies power to the FFA to ignite the next un-
used flashbulb,

0. The shuttez performs an additional function in
the flash mode. One of its circuits examines
the #1 ftash butb contacts and by virtue of the
resistance determines whether or not the bulb
has been fired. if the #1 lamp is exhausted, the
citeuit scans to #2, ete. When an wnusd lamp
is located, the firing circuit remains connected
to the lamp unti] it is used,

NOTE! It is importans to be aware that in early
cameras the timing (integration) circuits of the
substrate continue to function even though the
insertion of a flash array has. placed the subsirate
in the flash mode, Thus, if the ambient Hght lev-
elis high, the picture may be made by ambient
light withour firing the flash, Also, if all the flash-
lamps are expended and a picture is laken, an am-
bient-tight exposure will result. The photograph-
er wifl recognize this situarion by the absence of

a flash, However, ke may siill ger an deceptable
piciure, The aperture in this case will be determin.
ed by rhe flash-to-subject distance

FLASH TIMING SEQUENCE CHART
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F. SHUTTER MECHANICAL DETAILS
{Figure 2-9)

The following paragruphs describe the manner in
wlich the mechanical components of the shutter re-
spond to either manual or electrical direction.

1. When the operator prepares to take a picture,
he first must aim and focus the camnera. As he
rotates the focus wheel to being the split fresnel

image into focus, a cam molded into the regr
surface of the focus wheel moves the component
identified as the cam follower assembly. The
trim link coupled to the trim assemably it pinned
to the cam lollower in such a way that follower
maovement is also directly influenced by the set-
ting of the trim wheel. (The trim wheelis the
lighten/darken control on the photocell.)
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2. When an ambient-light exposure is being made,
alt of the action just described takes place but
dovs not alfeet the shutter action. However,
when a flash array is inserted switch 52 in the
Nash socket programs the electronics to energize
solenoid #2. The impact of this uction on the
movement of the shutter blades is described in
paragraph F4 but first the shutier blade actuation
must be described as follows:

When the ECM circuit powers solenoid #1, the
solenoid plunger js pulled into its seat, overcoming
the opening spring force. The plunger pulis the
walking beam, rotating it aboul 60 degrees.

bl

Each of the shutter blades hat 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 (Tacing 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
carTier snaps up, the exposure sequence starts.
The blades will proceed toward the fully open
pasition and return to a closed position in the
time interval dictated by the photocell 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 o period of time il the light Jevel is low. If

a Mash array is mounted, the blades may not be
permitted to open completely because of the
follow-focus mechanism described in part in the
foregoing paragraph. The following paragraph
explains the interaction of the follow-focus com-
ponents and the shutter blades

4. 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 (Mlash mode), solencid 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 shutier blades
move towards the open position, they will be in-
terrupted by the mechanism just described which
means that the maximom size of the blade open-
ing (aperture) is determined by the focus setting
of the camera As the camera {and thus the lash
lamp) is moved closer to the subject, the maximum
aperture is reduced so that a correct exposure
will result. The reverse (greater distancefgreater
aperture) is also true,
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FIGURE 2-9A SOLENOID 52 OPERATION

3. The shape of the pin on the walking beam is
such that once contacted by the cam interceptor
it remains latched in that position until solencid
#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.

. Since the photocell componenis are contained
within the shutter housing, they are included
in this discussion. A lens is employed to locus
the reflected light (rom 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 employed (0 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 shicld of the
front cover strikes a release lever on the lighten/f
darken assembly and returnsg the trim adjusting
wheel to its center (normal) position. The trim
wheel is aulomatically centered when the camers
is closed.

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

The basic 1heory of the film processing method
remaing unchanged from previous Polaroid sys-
tems. That is, the developing chemistry is en-
capsulated in a pod on cach sheet of fitm 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 characteristics, no direct similarities exist.
The $X-70 camera employs a unique process
which totally climinates the “throw-away™ nega-
tive. The print is drawn through the spread rolls
by the motor drive system so that no action need
be 1aken by the operator. See Figure 2-10. De-
velopment takes place outside of the camera and
is unaffected by ambient Jight conditions. Since
the end result is determined when the picture
emerges [rom the camera, no time measurement

is necessary. (Additional film information is avail-
able on pages 60 and 61 of ““The World of SX-70™.)

CICQ32(AZ-2-10

FIGURE 210 SPREAD HOLLER SYSTEM

H. SEQUENCE OF OPERATIONS

The operator pushes S1, applying full power to
solenoid #1, which closes the shutter blades, and
pushed solenoid #1 against 54, changing it from CA
to CB. Closing CB cuts solenoid #1's power from

high to Jow; 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 mover
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 33

and then S3 at certain fresnel carrier angles. Open-
ing 53 stops the mator after it has made only a brief
jog. Opening 53 starts the Y-delay; a 40-miltisccond
delay which allows the fresnel carrier to come torest
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 lrom
sclencid §#1, allowing the spring to open the shutter
for exposure, and moving 54 from CB to CA position.
When the proper exposure level is reached, the phaoto-
cell trips the Schmitt Trigger ($/T) in the ECM which
sends fult power to solenoid #1, This closes the
blades and transfers 54 (rom CA to CB. As before,
closing CB cuts solenoid #1's power (rom full 10 low,
sufficient to hold the blades closed; closing CB also
signals the electronics to start the motor.

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

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

-~ it stops the pick;

— it pulls down the fresnel carvier, which in turn,
moves the counter to the next number,;

— it moves the recock ram, closing $3 (resctting
it for the next cycle);

— jt returns the pick;

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

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

— and it stops the spread action,

When 55 closes, it cuts power to the solenoid #1; the
spring opens the shutter blades, and 84 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 automalic
action. This could, of course, be a partial pack:
thetop sheet of film would be ¢jected as a dark shide
and the counter would register 107, Afwer the fast
actval sheet is used, the camera would still funciion
unijl *0™ js reached. [f a flash bar were attached,



and an uinised bulb was available aftet the last film
sheet was used, sttempting to mnake another exposure
would fire the Mash.

The differences in the flash mode are:

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

At the end of the Y-delay, a flash delay circuit is
activated, and when 54 switches from CB to CA,
CA sends power to the flash circuit. During the
fixed Nash defay, the photeceli and S/T are opera-
tive, s0 that if enough light energy is collected be-
fore the end of the Aash delay, the biades will be .
closed as in the ambeint picture. However, on newer
cameras (“P" configuration shutters), the flash will
fire whether or not sufficient ambient light is
available,

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

At the end of the Nash time-out, the circuitry eaer-
gizes solenoid #1 which closes the blades. If no flash
has oceured, caused by all the bulbs having been
used, no signal will be sent to solenond #1, and on
early 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 automnatically 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 elecironically controlied
device, the clectronics being in the integrated
circuits {1CY mounted in the Blectronic Control
Moduct (ECM) and Flash Fire Assembly (FFA)

in the shutler housing and in the Motor Control
Circuit (MCC) in the camera back. Because the
IC’s ate non-repairable items, there is no require-
ment 10 trace faults within the integrated circuits,
It is mandatory, however, ta be able toidentify the
command inputs (switches open or closed, elc.)
and the resulting output signats. The $X-70 Com-
prehiensive Tester provides the readouts necessary

to confirm an exFosure maifunction; buta thorough |
t

understanding of the theory of operation is requir-
ed if meaningful use of the tester is expected. if a
particular camera function falls, it is necessary Lo
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.

Because of the camera’s total automation, it is
unlikely that much useful guidance can be obtain-
ed from customer complaints except in cases of
visible mechanical damzge. For this reason, a well-
defined series of checks, observations, and tests
must be followed. This section of the manual
defines these procedures,

The primary purpose of any Tault analysis program
is 1o reduce the investigation fime 10 2 minimum.
Thus. it is not only important to cstablish a fixed
routine, but it is mandatory to acquire the maxi-
mum pmount of information from each step of
the checkout procedure. Use the charts at the end
of this scetion 1o guide you through each step of
inspection, dynamic testing and post-repair tests.

Analysis of the SX-70 camera is a key 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, cantinuing analysis determines that
the problem is in solenoid 2, which, when replaced
reduces the matenial cost considerably (from over
$20.00 10 under $2.00). The repair person must
always consider the labor vs. material trade-off
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.

§X-70 CAMERA REPAIR INSPECTION PROCEDURE

A. FUNCTIONAL TEST

1. Parform light lesk test.

2. Check fotus and trim wheel torgue,

3, Chack trim whves! reset 1.2 teeth and front cover 1o
shutter gap,

4, Cycle camera 3 times at 5.0 and &.4 volts with
powet pack. .

5. Focus camers at %" — perform sperture test (i
spacification shest},

6. Ambient mode racking at 3 light levels [note current
draln] {ses specification shest).

7. Cotliraate at infinity,

8. Flash mode iracking st 10.4° [Ses spacification shest.)

9, Chack flath system.
8. Flash sequence {with camers tester} chock counter

rotation,
B, Flash on 0.
1. inngr frame bow (+.004 w0 +.011),

8. OPERATIONAL SEQUENCE

1. Chack camera Iaiching.

2. Erscting link (grinding).

3. Positive fock,

4, Check from cover movement and latch,
& Check oim reset cam {correct cam 3nd condition).
b. Light shield {condition and ¥
. Light piping seal,
d. idler gear staking
o, Output gear slippage. :

5, Chieck fiash on dark slide with power pack and flagh
stmulator.

6. Toka flach pix st 10.4”, check premature dark slide.

7. Chack for dirty rollers and film cati:her spring.

*if cormrn Is classitied a5 “checks ok™ — cycle camers 12 times at 4.7 and 6.6 volty
i both Tash snd arnbient modey (1ol 48 cycies).

C. FINAL VISUAL
1. Chack optice path,
2. Fresrl cosmetics {per standands chart), Split image,
3, Wafer and 3° eye lens.
4. Entrance and axit pupil position,
0. SHUTTER COSMETICS
1. Chrome
2. Lo condition.
3. 51 button and photoall condition — tsim whes! decal |
4, 51 remote and flash tocket condition,
5. Shutier mounting seraws imissing or lome).
E. CAMERA BACK
1. Shade biade condition [scratches — distorted).
2. Shade blade moverent {gap between blades},
3. Concave mirror condition (color code refur bished only).
&. Repair techs scribe (data and repair center code).
6. Gear train cover,
6. Bottom cover window and condition, ’
7. Cable cover — cabl# clamnp — cable restraine:
{condition — position).
B. Cable spring hodk on,
9. Boot retainer Labx in placa,
10. Cracked/troken hinges, .
11. Shutter hinge bracket pivots and gap 0125 max.).
i2. Leather and chrome cosmetics,
13. St lem ot infinity,
F. PICTURE EVALUATION
1, Bafile in pix area.
2. Cracked/dirry \aking mirror,
3. Incomplete coverage [front cover related).
4. Color code and FTC labet {refurbished camaras only).

POWER
SUPPLY
»1rs

FHMPACK
SIMULATOR
11774

LIO0IXNAZE-I-1

FIGURE 3.1 FILM PACK SIMULATOR AND
POWER SUPPLY

C. TEST EQUIPMENT OPERATION

Checkout of the SX-70 cumera requires the use of
several pieces of test equipment, The purpose of
this scotion Is to instruct you in the proper use of
this ¢quipment,

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

in use, the system substitutes for the Nim pack,

giving a steady, reliable source of power.

a. Plug the pack simulator into the power supply
being careful lo observe polarity {ground is
negalive).

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

c. Adjust the oulput to the desired voltage (5.8v
normal).
NOTE: Except on Lafayette-made units, the
power supply merer is not adequare to set the
voltage, Use on external meter (VOM or VTVM)
to make this setting.

IRFINITY LENS

C3I0032(A2}-3-2

FIGURE 3-2 5X-70 COLLIMATOR
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d. Set the power supply switch to the AMPS
position,
¢. Remove front cover from camera,

f. Insert the pack simutator into the camera as
you would a film pack (with the contacts down),
Ciose the camera S7 switch using the actuator,

2. Collimoator {Figure 3.2)

When performing several of the Comprehensive
Tester checks, a requirement of the test is that

the camera lens be correctly coltimated, 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 coll
matar as indicated below,

a, Collimation of a Split Image Viewing System

NOTE: If the coltimaior is uot avasfable, sei the
Jocus wheel 10 infinity and louk ar a scene at least
200 feet away. Observe that the focus is sharp
within a tolerance of -1 tooth 1o +2 teeth beyond
the infinity seiting of the ficus wheel,

NOTE: [f an eurly vintage collimator is being
used, a new adhesive-backed fabef niust be adeded
10 the target in the position shown in Figure 3-3,

{1} Remove the camera front cover and load
the camera onto the horn 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 s¢t to infinity,

(4) Compare the observed conditions with the
examples shown in Figare 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 1o
the right. (If displaced to the right (accepi-
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 disptac-
ed to the left (out of tolerance), the toler-
ance levels are exceeded and the camera
must be rejected. Corrective procedures
are oullined in Section 4,

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

LEFT 510E
OF TOP LINE

'1

1

OUJT OF TOLERANCE

BEST CASE

Accepualre\\

RIGHT 510E OF
BOTTOM LINE

CI00I2(R24-34

FIGURE 34 TYPICAL COLLIMATION CONDITIONS
3-3

L2 Opens the comera front vover and stide the
caniera onto the hoen ol 1he collinator,
Make sure that the camera is all the way
ot the horn so that the camera is captured
by the spring litches,

(3 Swing the coltimator infinity lens to its
veftival position, (Be sure Lhe 8’ lens is
nol in 1he viewing path.)

{4} Look into the camera viewlinder while
turring the focus wheel counterclockwise
uretil the image appears shatp. Look at
the collhmator center target (top group of
lines) und note the number.63. This num-
ber and the lines should lave maximum
clarity as the focusing wheel reaches
infinity,

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

Spring-Loaded Idier Gears

() With the camera stilf on the collimator,
slip special tool #1 1939 over the lens and
push it in, toward the back of the camera,
This will disengape the idler gear from the
focus wheel, allowing the lens 1o be tumed
without affecting the focus wheeai,

(b) With the focus wheel still set at its infinity
positior, Jook through the camera while
turning the lens. (This is done by main-
taining pressure on the tool.) While tum-
ingit, you will be able (0 see the target
through the opening in the tool,

{t) When the image is sharpest, relsase the
special tool to reengage the refocused tens
to the focus wheel. (Conlinue with step 6.)

Mon Spring-Loaded ldier Gears (Earlier Cameras)
{a) Remove the camera from the collimatar.

(by Loosen the adjusting screw at the bottom
of the shutter housing so the idler gear no
longer engages the focus wheal and lens
barrel {Figure 3-5). :

(c} Return the camera to the coltimator and
adjusi the infinity focus by rotating the
lens barrel while maintaining the infinity
posilion on the focus wheel,

34

IDLER GEAR
ADJUSTING

SPECIAL TOOL

{ON COLLIMATORI

CINI2A-AS

FIGURE 3-5 DISENGAGING THE IDLER GEAR

(d) When ihe 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
oplics. The line should be straight within
the tolerance shown in Figure 34,

(7) Swing the coltimator infinity lens back
down to jts horizontal position. ous of the
viewing path of the camera, Turn the cam-
era foces wheel to the 104" setting,



18} Look through the camera and observe the
vertical line larget. Compare the observed
image with Figure 3-4 to determine if the
cumera is within specifications,

NOTE? There is no separate close-focus adfust-
went on the camera. If the focus wheel has
reached its stop before maximum resolution is
achiered, return to the infinity check. If there
is any 1olerance ot that setting, readjust the in-
finity sesting as close as possible to the focus-
wheel stopping point and recheck the close
Jocus, If it is still impossible i0 obtain o sharp
fmage, the lens is defective and the shuitter must
be replaced.

MNOTE: 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
actuel picrure definition is 1o expose a film,

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

There are two models of Comprehensive Testers
available for semi-automatic testing of the SX-70
camera. The eardier model, Comprehensive Tester
Modet A, consists of three interrelated unity; the
lightbox, the elecironics module, and the power
supply (Figure 3-6). Comprehensive Tester Model

B (Figure 3-7) also consists of three interrelated
units; the Comparalumen cidibrated light source,
the electronics module, and the mounting horn or
holding fixture. The purpase of both tester models
is to check the dynamic operating functions of the
camers, (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 opersling instructions for the tester,)

MODEL A CAMERA TESTER
s, Set-Up

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

‘(1) Calibrate the tester daily. Record the
calibration readings in a log. (1F the test
equipment is suspecied of poor perform-
ance, calibrate more frequently and repair
if necessary.)

Remove the front cover from the camera,

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

Using the 57 actuator, close the 87 switch,

Allow the tester to warm up for a period
" of 30 minutes.

(2
3)

“)
(5)

LIGHT BOX

POWER SUPPLY

CXOIHAY -G

FIGURE 38 COMPREHENSIVE TESTER

3.5

CALIBRATED LIGHT SQURCE

MOUNTING HORN

ELECTROMNICS MODULE

C300024R21-3.7

FIGURE 3-7 MOQDEL B CAMERA TESTER

b. Ambient Mode Exposure Test

{1} Place the 82 switch in the OPEN position,
Set voltage to 5.8 volts.

Set the light Tevel selector to the desired
100 light level,

Slide the camera over the hors on the
tester. The camerz 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 stide opera-
tion. I the camera cycles correctly, push
ihe simulator flash plug all the way down
into the Nash socket.

Read the current meter ~ it should read
“0 after the dark slide cycle,

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 1he end of this section. (When the ex-
posure buiton is released, the meters will
automatically resei.}

Observe the BATTERY DRAIN meter.
The reading should be according to speci-
fications. This test applies only to the
first expaosure of 2 series,

2)

3)

(4)

(5

6)

3-6

4y

an

{7) PRelease the exposure buiton actuator. All
of the meters will reset automatically.

Repest steps 5 through 7 twice (a total of
three times). The exposure reading ob-
tained must be within specifications.,
Move the light level selector to 6.25. Re-
peat steps 5 through 7. The readings must
agree with specifications,

Move the tight Tevel selector to 800, Repest
steps 5 through 7. Al readings must agree
with specifications.

Recycle the camera by removing it from
the horn and then reinstalling it on the
hom. This is necessary for the next portion
of 1he testing.

(8)

)

¢, Flash Circuit and S9 Mode Test

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

Press the cxposure button, The number
one READY lamp will go of{ and the
number one FLASH indicator lamp will
light.

Press and release the exposure bution four
more times. The READY lamps should go

(2)

3)



14}

3)

8)

)

off and the FLASH indicator kamps should
light in numwrical sequence each time the
exposure button is pressed,

Press and release the RESET button on
the flash simulator assembly.

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

On the flash simulator assembly, press and
release the RESET bution.

Press the exposure button actuator. The
number one READY indicator lamp should
remain lighted and the number one FLASH
indicator should not light. {(Checks §9.)

NQTE: The toggle switches on the flash simu-
lator assembly can be used te simudate normal
or used flash lamps. By seiting the individual
switches, partially exhausted or defective flash
bars can be simulated.

4. 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. 1t js 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-
ceedt as follows:

)

@

3)

(#)

5

(6)

()]

Set the camera focus to infinity and the
£/D controt to mid-range, Set the power
supply to 5.8 volts,

Remove the front cover from the camera
and install the §7 switch actustor.

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

Remove the camera from the tester and
set it on the collimator,

Swing the 8" and infinity lenses into their
verlcal positions on the collimator and
look through the camera eyelens.

Tum the focus wheel until the vertical
line in the center target is straight (refer
ta Figure 3-2). The camera is now colli-
mated for the 8" setting. Tape the focus
wheel so it can’t be accidemly moved,

Remove the camera from the collimator
and place it on 1he tester,

8)

&
10
a1y

(12)
3)
(14
as)

(16}
(a7

(18

{19

20)

Instalk tlae flush simulator plug into (e
socket an the camera and close the S2
CLOSE-OPEN SWITCH.

Set the tight level selector 1o 800 cdls /113,
Set the flash mode aperture switch to §°.

Block any light from the photocedl on the
camera using a square of cardboard or
other material.

Depress the exposure button and observe
the APERTURE meter,

Record the 8 APERTURE reading and
compare it to the STANDARDS Chart,

Remove the tape from the focus wheel
and rotate the wheel to the 10,4 setting.

Sel the flash mode aperture switch to
10,47,

With the photocell still tlocked, press
the exposure button and abserve the
APERTURE meter,

Recard the 10.4” APERTURE reading
and compaie it to the STANDARDS
Chart.

If the reading is high at the 8 foot setring,
and the needle goes off scale at the 10.4"
setting, the interceptor mechanism is de-
fective. {See Section 4 for repair/
adjustment,)

If on-scale readings are obtained for 87
but the 10.4" reading is either high or low,

the intercepior can be adjusted. The prob- NOTE: This measurement must be preceded by

lem can be either the interceptor link or
the interceptor cam, (See Section 4 for
repairfadjustment.)

When repairs/adjustments are complete,
recheck the follow-focus function, If
problems still exist, ses paragraph G, Sec-
tion 4, Repairs{ Adjustments,*'Interceptor
on Wrong Side of Stop Pin™

MODEL B CAMERA TESTER
a, Set-Up

)

(2}

Be certain that the comparatumen light
source and electronics module are on a
Nat work surface and plugged into separ-
ate 110 YAC outlets,

Plug the cable assembly from the hom
into the socket located on the front of
the electronics module,

NOTE: There is no warm up iime reguired for
the Model B Tester components,

b. Compatalumen Light Specifications

The following table shows the luminance levels of
various seitings used for camera festing,

€. Ambienl Exposure Measurements N

tn
2
3

4
(5)

6)
)
(8)
(9

(10)

4. 10.4" Aperture Measurement

steps | through 5 of the Ambiens Exposure Meys-
wemtent procedure, then complere the following:

(1) Rotate the camera focus wheel to the
10.4" setting.

Insert a used Mash bar into the camera

flash socket and position the spring clip

(supplied with the tester) over the flash

bar so the photocell is covered.

Select the 800 cdis/ft® on the Compara-

lumen and position the camera at the

right-hand screen.

(4) Rotate the RANGE switch to the 10,4
pasition, .

(5) Place the EXPOSURE-APERTURE MODE

switch in the APERTURE position.

Press the remote shutter trip button and

read the aperture in relative stops, on the

metet,

(7)  Retumn the EXPOSURE-APERTURE

MODE switch to the center (RESET)

position,

Remove the front cover from the camera.
Qlose the 57 swilch using the S7 actuator.
Set the L{D control to the mid-range posi- (3)

tion using the trim reset cam and focus
the camera at infinity,

Slide the <amera fully onto the horn,

Select the light level desired on the Com-
paralumen and slide the hom up against
the appropriaie window. (Position the
horn so that the locating pad on the front
of the horn touches the window.)}

Insert a remote shutter release cable into
the socket on the right side of the shutter.
Rotate the RANGE switch on the ¢lec-
tronics module (o the $X-70 EXP position,
Lift the EXPOSURE-APERTURE MODE
switch to the EXPOSURE position,

Press the remote shutter trip button and
read the exposure on the meter,

Return the EXPOSURE-APERTURE
MODE switch to the RESET position.

{6}

NOTE: If a merer reading goes off scale (great-
er than +1 stop), press the +1 stop pushbutton
on the electronies module and read the meter,
adding +1 stops to whatever the meter is
indicating,

4, Light Leak Tester (Figure 3-8)

Caution: When using the light leak tester, slways
hold the fixture so the camera is in the uppermost

COMPARALUMEN LIGHT LEVELS TABLE

800 cdts/ k2 - Mave the center switch on the Comparalumen ta the right to illuminate the right (high
level) scraen, No fitters are used for the 800 cdis/ft2 leval,
100 cdis/h? - Proceed s for the B0 level, but insert both fiters {one +2op down and two stops down)
into the slot above the vight {high leve!} screqn,
50 cdis/h? - Mave the center switch to the left to illuminate the feft How level) screan. No filkwrs are
used for the 5 cdis/fi? fevet,
£.25 cdlsih? - Proceed as for the 50.cdis/h? level, but insert both filters (one +10p down and two stops

NOTE: On some Comparalumens it hat bean found necessary 1o reverse the filters when used 1 reduce the 50 cofs/fel
to 6,25 edls/f?,
whan the fitters are used.

Caution: Yo avaid poisible delsmination of the filtars, do not teave tha Comparalumen on st 100 cdls/i? any longer
than necessary, It should not be on any longar than the minute or two nesded to check the e,

down) inta the stot above 1he left screen,

in thix case the fifters are labaled 50 that the propev labet [ 100 or 6.25) most be facing the operator

38




POWER
SuPPLY

FEXTURE

ON/QFF

| /swncu

CI0I2{A2-3-8

FIGURE 3-8 LIGHT-LEAK TEST SYSTEM

position with the lens pointing down, There is no
latching device on the fixture and the camera
oould 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 mirror-up picture taking position),
(Both of these tests must be done in a darkened
aren)

n, Static Tests

(1) Erect the camera and remove the front
cover assembly, (lose 87,

{2) Tum on the power supply and insert the
light-feak fixture into the camera film
comparimeni, The camerz should run
through the dark-slide-eject cycle,

(3) Derken room,
{#4) Press and hotd the fixture trigger,

(5} Examine the camera (rom all angles, look-
ing for light-leaks, Note the location of
any light-leaks and continue below with
the dynamic test, {Leaks are most Jikely
at the hinge area between the inner frame
and micror cover and at the boot tab area)

b. Dynamic Tests

(1) Cover the photocell lens and ttip the
shutter, With the photocell tens covered,
the mirror should stay in the raised (pic-
ture taking) position long enough to per-
form the dynamic lightdeak test, approxi-
mately 1328 seconds,

(2) Press and hold the fixturs trigger,

(3} Examine the camera for lightdeaks. Genrly
flex the boot while looking for leaks, Note
the location of any light leaks. (You may
see a small amount of light in the ares
where the boot joins the shutier housing.
This is light emanating from the substrate
and is normal.) Allow camera cycle com-
pletion and remove the fixture.

(4) Tumn off the power,

(5)  Repair any light-leaks noted in the pre-
vious testing. f lghtJeak repairs are
made, retest the camera.

5. Flash Simulator Board (Figure 3.9}

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

TOGGLE
SWITCH

(DCWN \
POSITION) 1Y
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FIGURE 39 FLASH SIMULATOR BOARD

which containg five light emitting diodes (LED),

Tive resistors, and five toggle switches, Providing

the inderfoce with the camera socket is 3 “hot

shor™ yssembly which reduces wear on the board

contacts. Lse the simulator as follows:

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

b. Insert a film pack er film pack simulator into
the camera, Operating voltage is 5.0V to 6.4V,

¢, Instalt the fMlash simulator board jnto the cam-
era flashbar socket in the same way as a flash-
bar would be installed.

. Press the red exposure button, 81,
. Observe that LED #1 fashes,

. Fip switch 51 up.

. Press the red exposure buttan,

. Observe that LEI) #2 flashes.

. Flip switch S2 up.

j. In like manner, continue pressing the red ex-
posur¢ bution and flipping the corresponding
switches up until all five lights have flashed,

om oM o o

-

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

i. Press S1,

m. Observe that no light flashes., This confirms
proper operation of §9,

6. Manual Function Tester (Figure 3-10}

NOTE: The Manual Function Tester £11959 iy

an updated version of the Camera Back Simulator
BLI775. The basic difference hetween the two
pieces of test equipment is thar the simulator relies
on an external power supply while the function
tester has a built-in power supply, The sleps listed
in paragraph b, Test. apply 10 boih units, Remem-
ber if the shutter tests satisfaciorily at 5 volis, the
rest must be repeated ar 6.4 volis,

Set-Up

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

FLASH BAR
CONNECTOR

FIFE

SHUTTER

OPERATING

VOLTAGE

SELECTOA
ONVOFF
EMITCH
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the vasting. There must be no shorts,

OPEN tester switches: S1, $6/87, 58. 54,
Clamp shulter cable in connecior and insere

12} Set power supply 10 5.0 volts, (I simuta- Nash bar connector nto shutier FEA.
tor is being used, connect to power supply, . ]
st supply to 5.0 volts and switch supply Set shulterYens to 10.4” and 1rim whey!
from VOLTS to AMPS,) to full dark.
Preceed with testing s indicaied in
(3} CLOSE rester switches: §2, 53, 55, FI table below. If shulter Lests ok ut $.0
thru F5, volis, relest at 6.4 volls,
MANUAL FUNCTION TEST SEQUENCE
Test Mode BAetion Shuttar Ratponse
5657 Close $6/57 N reaction {Blades apen, meior off)

Press and release ST bution i
check for mechanical binding,
Observe current drain,

AMBIENT £ xposure Mode

Remaoyve flash array from

CONCAVE
MIRAOR

TAKING
LENS

FRAESNEL
MIAROR

YIEWING
MIRRORA

shutter,
Close 51 Blades ¢loss; motor runs
Open S6 8lades close; motor brakes
Dpen 5t Blades ctose; motoer brakes (no reaction)
Open 53 Blades cpen then close; motor runs (exposure
time dependent on amount of ight seen by
photocell)
Close 3 Blades clasi:; motod rung
Close 55 Blades open; motor brakes
S8 Dark Slide eject mode Close 58 Blades apen; motor brakes {no reagtion}
Close 56/57 Blades close:; mo1of rung
[Flash Acray (nseried) Open 55 Blades close; mator runs
Qpen 53 Blades closs; motar runs, no fash
Close 53 Blades close; motor fung
Open 58 Bliades close; motor runs
Clote 56 Btades open; motor brakes
Flash Mode — flash array Ciose 51 Btades close; motor rung
nserted ioto shutter Open $6 Blades close; motar brakes
Open S1 Blades clos:; motor brakes (no reattion)
Open 53 Blades opers then close [smalt apecture) flash
fires; motae runs
Cloze 53 Blades close:; motor rung
Close 55 Blades operi; molor brakes

Open F1 thru F5 consecutively,
repeating above test between

each switch opentng,

Bulbe fire in sequence

59 — Empty film pack made

Close switches F1 thru F&

Close SO
Qlose 51
Cpen 55
Open 5t
Open 53

Close 53
Clote S5

Blades open; motor brakes [no reaction}
Blades cloge; votor rung

Blades closy; motor brakes

Blades ¢loge: motor brakes {no reaction)
Bisdes cpen then chose (fixed time) no flash;
motor fung

Blades clost; molor fum

Bladey open; motor brakes

CIGI2AD-3-11

FIGURE 3-11 S5X.70 VIEWFINDER SYSTEM

D. OPTICAL SYSTEM

Viewfinder quality refers to the general quality
and alignment of the camera optics. For the user,
it cany be precisely defined as the appearance and
clasity of the image as seen through the viewing
system (Figure 3-11). When a camerz has poor
viewfinder quality, it is difficult to obtain 2 sharp
image. Certain parts of the field always seem out
of focus and the image lacks crispness, having &
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 Mash pictures difficult.

Failure Analysis Chart #5 will enable you to trace
most problems in the viewing system 1o their
source, Corrective actions are shown and where
they are complicated are presented in Section 4,
Presented here are several checks which require
greater 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 1he left side gage rail on the eve-
lens, (The right side is identified by a

3/4” horizontal slot.)

312

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

EXIT GAGE

CIVOIHAL-12
FIGURE 3-12 INSTALLING THE EXIT PUPIL
GAGE




CI0I2(R2)-I-13
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 left handed person may find if easier
10 reverse the mounting gnd securing process,

b. Point the camera lens at 3 light source while

holding the viewfinder cyelons (with gage)
about 18 inches away from your ¢ye.

¢. Align the bottom of the viewfinder cap with
the horizontal white line on the front of the
gage. Center the eyelens supports with the
vertical white lines ( Figure 3-13).

d, Close one eye and view the exit pupil image in
the gags:.

e. To be within acceplable limits, the pupil (a
bright circular image) must appear in the center
of the square opening in the face of the page, 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 to 10,47,

b. Hoid the camera at arm’™s length, with the taking
lens toward you and a bright light source behind
the camera,

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

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

VERTICAL
MISALIGNMENT
1Al

HORIZONTAL
MISALIGNMENT
{C)

+.050 FROM
i & 3= CENTEA IS
ACCEPTABLE

VERTICALLY
ALIGNED
{8}

HORIZONTALLY
ALIGNED
10}

CINOI2AZ-I 4

FIGURE 3-14 EXIT PUPIL IMAGES

o I the circles are not centered vertically (Figure
3-14A}, perform the crecting link adjustment
n Scction 4,

1. M the circles are disploced horizontally (Figure
3-14D}, make the side-to-side adjustment of

the fresnel carrier which is included in Section 4.

3, Concave Mirror Distortion Check

. Focus on a target which presents a Clear vertical
tine (for example, a door frame).

b, Scan the camera horizontally.

¢, If the mirror is not distorted, the vertical line
seen in the eyepicee will vary as the cameras 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 mimror is distorted, the vertical lines
change more graphically as the image is scanned
and one or siveral reversals of direction of bend-
ing may occur (Figure 3-158),

)LL)
LS )

FIGURE 3-15 IDENTIFYING DISTORTED
MIRRORS

¢, A telephone directory page ut a distance of 2
feet may be used 10 check distortion. The
white pages have high conirast, fine detail and
uniform printing.

{. The frome around the viewfinder may appear
non-symmetrical abowt the vertical axis. A
normal mirror will appear to be symmetrical
about the axis {Figure 3-15C)

4. Fresnet Quality Check

The fresnel screen must be examined for blemishes,
shadows, dirt, scratches, etc. A standards chart
{Figure 3-16) is available for determining whether
the fresnel being examined is acceptable. Focus
the camer to 10.4™ for viewing the chart.

a, First, view the fresnel against the background
presented in Section 1 of the chart, Note
whether the defects {dirt, scratches, digs, etc.)
are in the A or B area of the fresnel.

b, Next, compare any boot or mirror marks on the
fresnel with the marks shown in Section 2 of
the chart, If the mark exceeds that shown on
the chart, the fresnel is not acceptable,

c. View the fresnel screen against the background
of Section 3 on the chart. The condilions
shown on the chart are the maximum accepi-
able limits for fresnef defects. If the fresnel
being examined has defects which go beyond
those shown on the chart, reject the fresnel.,
{Note that an illustrated listing on the chart is
available for comparison to fresnel which have
only one or lwo blemishes.

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

e. Examine the split image circle by comparing it
against the examples shown on the chart, I
the shading on the split is greater than shown
or il there is more than one dig, pit, stain, or
scratch on the split, the fresnel is not acceptable.
The fresnel must also be rejected il the blemish
on the splitis barger than any shown on the chart.

4, Collimation

For the collimation procedure, refer to parzgraph
D, *“Test Equipment Operation™,

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



and correct faulty camera operation, 11 will sei-
dom be necessary (o consult every chart, Only
thase refated to a particular malfunction should
be consulted. In some cases, the customer’s com-
Plaint will be sufficiently specific to lead you to
a particular chart, [n other cases, the preliminary
inspection procedure at the beginning of this sec-
tion will provide useful information to lead you

10 8 chart, In all cases, the fault-anatysis chants
present the logicat sequence of checks and reme-
dial procedures, These charts are divided into
three parts: one, (CAMERA ANALYSIS) for
problem analysis when the camera is completely
assembied; two, (OPTICAL ANALYSIS) for ana-
lysis of viewfinder panis; and three, (SHUTTER
ANALYSIS) for detailed shutter analysis. The

NEW CAMERA FRESNEL STANDARDS
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FIGURE 3-18 FRESNEL STANDARDS CHART
3as

SHUTTER ANALYSIS charts should be used
only after the shutter has been unsoldered from
the camera, If repairs andfor replacements are
indicated, the procedures are described in Section
Iv.

1. Camera/Shutter Isolation

To expedite the repair procedure, it is essentia)
that the malfunction be isolated to either the
camera back or the shut ler as early as possible in
the troubleshooting procedure, The sequence
should not be considered inflexible, however.

FIGURE 3-17 FLEX CIRCUIT TERMINAL LOCATIONS

a. Disassembie the camen to the point where the
terminais on the fex circuit are sccessible
(Figure 3-17).

b, Tack solder 2 1000 ohm, 1/2 watt resistor
across Lthe VOC and NPN terminals as shown,
{This proceduse does not apply to midcycle
shutdown, Refer to the Failure Analysic
Charts.)

NQOTE: On I(-pad flex circulls, these are the
TP6 and TP30 terminals. On 8-pad circuits, these
are the TP4 and TP terminals, On 7-pad flex
cireuiss, where the FNP pad is eliminated, the



MNPN terminal Is located directly adjacens 1o the
VCC terminal, Refer 1o the insets in Figure 3-17
to locate the proper terminaly,

¢. Close 56 and §7 and apply power:
(1} H ihe camera cycles, the motor and MCC
are OK and the shutter is defective,
(2} W the camera fails to cycle, check the
motor and MCC by continuing below,

d. With the 1000 ohm resistor still in place,
connect & jumper wire between the motor
(minus TP contact) and batiery (minus TP
contact) for s moment:

(1) If the motor runs, the MOC is defective,
() I the motor does not run, the motor is
defective,

¢. Remove the jumper immediately after deter-
mining the fault ares.

2. Camers Analyss Charta

Once familiarity with the sysiem is gained, repair
people can rely on the failure analysis charts to
troubleshoot camera problems. When the charts

lead you to a repair procedure, refer to Section 4,

Repairs and Adjustments for the necessary infor-
mation. Set up the test equipment as shown in

o . -
FACK Vo
AR ATON TRAITY
AT w0 on
[

Sat pwter range for minimum of 8,6 vk,

"FIGURE 3-18 TEST INGTHUMEN

CONNECTIONS

Figure 3-18. The film pack simulator is inserted
into the camen and the negative lead lrom 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
fest points or terminals called out.

CINNIAHAT->12

§X-70 SMUTTER TEST POINTS
{Tor be used in confunction with Failure Analysls Tree)
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FIGURE 3-19 TEST POINTS ON SX-70 SHUTTERS
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IV - REPAIR AND ADJUSTMENTS

INTRODUCTION

This section of the manual is primarily devoted to
disassembly/reassembly procedures. These proce-
dures provide step-by=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, realignment of improper linkages or connec-
tions, repair of electrical malfunctions, and adjust-
ments needed to retum the camera 1o proper
aperation,

It should be stressed that these procedures are in-
tended to serve as gujdes for the experienced re-
pair technician, Except where noted otherwise,
the actual repair procedure 1o be used is left to
the discretion of trained personsel. Their comr
bination of trajning and experience shouid be
sulficient to allow rep it personnel t¢ make on-
thespot judgements i+ 10 the best method of re-
pair. A major factor which must be considered is
the trade-off between ime and cost of materials.
If the repair is easy and feasible from a cost view-
point, it should be maje. Otherwise, replacement
of a part or sub-assem Ly is the proper choice..

There is one other gzneral note that pertaing to
$X-70 camera repair, Occasionally, screw holes

in the plastic become stripped.  Thus is most apt

to occur in the counter mounts, the motor mounts
and where the rear upper inner frame meets the
outerpiate, 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
stripped hole before the original screw is retumed.

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

1o wear or damage to the rolls, it is possible to en-
counter wear and/of damage to the drive gears,
Regardiess of the nature of the malfunction, the
complete assembly must be replaced. The follow-
ing paragraphs describe the replacement procedure.

Removat
i. Erect the camera to picture-taking configuration,

2. Open the front cover by depressing the front
cover releass latch on the vight side of the camera
bed,
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. Apply pressure to the side of the cover adjacent

to the cover hinge area, Press toward the gear
frain side of the cameras. This will release the
front cover, On newer models, detach the front
cover from the right side (gear train side) only,

. Inspect and clean the rolters al:ld gears with a

Q-tip moistened in water, If film developeris
observed under the light shield or in the film
catcher spring area, the front cover nousing
must be replaced, ‘

. If necessary, as described above, replace the

front cover housing and test.

. 1f the spread-roll assembly is to be removed,

strip the leather from the cover, {5tart pulling
the leather from the back and pull toward the
fitm 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 from the front cover.

Installation

L.

oy

Pasition the spread-roll assembly in the front
cover s¢ that the gears will mate with the main
gear train when the cover is in place.,

. Install and tighten the two retaining screws

used to secure Lthe rotls,

NOTE: A new self-topping, square yocket head,
cparse thread screw, PIN 705364 is used to
effect a repair of a stripped rhread in the fron:
cover assembly when installing a spread system
assembly. If the hole was stripped during dis- |
assembly, the new screw will permit easy reas-
semnbly, {This screw is standard on newer
cameras,}

A rtew square screwdriver rool bit, PIN 11867,
is avaifable from Waltham Faris Depr,

. Position the front cover housing on the camera.
. Install the decorative Jeather covering. Make

sure the film exit is not covered by the Jeather,

. Install the front cover by squeezing the sides of

the cover just enough to engage the hinge an
the pivot points of the bottom plate,

. Qlose the cover and check the camera for prop-

er operation.

NOTE: If mishandling or dropping of the
carmera causes breakage of the extruded metal
studs used 1o secure and pivol the front corver,



no repair is possible, You must replace the
inner camera back assembly. Figure 4-1 illus-
trates the studs mentioned.

CH00IH
FAONT COVER RINGE STUDS
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FIGURE 4-1

Repairs{ Adjustments

1. Loose Front Covers

Some camerashave been detected withlooss front
covers due to improper latching, This problem
otcurs when the “knifc edge™ of the front cover
tatch is not firmly, and/or correctly 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
clasing the front cover, and, whiie rocking it
slightly, obsetving for excessive play.

b. Two vendors produce the spread system assem-
by bracket (see Figure 4-2). One vendor,
Ramcel, makes the bracket with a relainer area
which is not bent, The other vendor makes the
bracket with z bent retainer area, Most of the
foose (ront cover problems occur with the bent
relainer area, Therefore, a simple solution is to
replace the front cover or a spread system sub-
assembly with one containing a Rameel 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,)

c. If a Rameel bracket front cover is not available,
use the following procedure to correct the Joose
{ront cover,

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

4.2

BENT BAACKET

CHOI2AY 42

FIGURE 4-2 COMPARL
BRACKETS

N OF SPREAD ROLL

{3) With the latch depressed, uge needle-nose
pliers to bend the knife adge of the latch
inboard (away from the front cover) slight-
by tess than 90°, as shown in Figure 4.3,

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

With the front cover open, observe for a
clearance between the latch and the Ird
idler gear.

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

+ Open the front cover and note the loca-
tion of the front cover latch decal
{arrow),

* {JJose 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
looseness which should be corrected,

4)

(5)

(8}

STOP 2N

43

_ . CI0032(AZH43
FIGURE 4-3 BENDING THE STOP LATGH
FRONT COVER OFEMN
FRONT COVER CLOSED
o £I0032(RH 44
F . GURE 44 COMPARISON O AL BEFORE AND AFTER FAON VER CLOSUR




1. Interference Between Front snd Bottom Covers

A few cameras may have an interference fil be-
tween the 57 actuator post and the edge of the
bottom cover when the front cover is opened.
The probiem has been traced to slightly oversize
bottom covers. Probiem bottom covers have &
mold mask “PP 2%".

One method of carrection is to bias the bottom
cover and front cover away from each other 1o
the limit of the screw holes. In an extreme case,
you may be able 1o grind Lhe required clearence
fram the 57 actuator post on the front cover,

Cormrection 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 cut of the 3pread system. To eliminate
the problem, the new ypread rolls have a cap weld-
¢d on the end opposite the drive gear {Figure 4-5).
The cap captures the spread rofl in the spread
system frame,

When making any repairs requiring replacement of
cither the spread system or the front cover assem-
bly, repiace the old spread system with a new one.
i you install a new spread system in an old front
cover, you must remove the light seal before ine
stalling the new spread system. The new light

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

4. Replacing the Light Shield Cam

A manufacturing change 10 the Trim Assembly
was made to overcome ermatic action, Part of
this change was to revise the cam on the light
shield. (This cam resets the Trim Assembly each
time the camera 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
sbout 1/16 of an inch wide snd appears off center.
it is a brass or Mat black color, (All replacement
shutters will be the new type.) The improved
shutter will also have 3 cut oul area larger and
squarer in shape than the older version.

LIGHT SEAL

{0031 RT 4B

FIGURE 45 NEW SPREAD ROLL CONFIGURATION
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‘ OLD SHUTTEA RCAM

UTTER A
B8 MEW 3 SCAM  so0azim71 48

FIGURE 4-8 FRONT COVER LIGHT SHIELD
CAM

When a new type shutier is installed, the cam in
the Yight shield must be inspected and changed if
necessary, The new cam thould be installed in
the same-place and manner as the oid cam, Sce
Figure 4-T. 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 aver the ends of the
pins profecting through the hotes — thus staking
the unit in place.

Il new cams are not available, it will be necessary
to install a new front cover asgembly,

CIMOIHATAD

FIGURE 47 REPLACING LIGHT SHIELD
CAM

4.5

B. MIRROR COVER/BOOT ASSEMBLY

The mirror cover assembly consists of the mirror
cover, the boot, and the viewing mirror. Becsuse
of ity construction, it is not feasible to disassemble
the mirror cover assembly itself and, therefore,
whenever one of its major components fais the
entire assembly is replaced. The mirror cover
could sustain damage in the form of cracks or
brokén hinges, or overall distortion, The boot
could be cut, torn or damaged by wear. The
mirror could be lovse or displaced in its mount,
broken, of its surface damaged beyond cleaning.
Should any of these faults be evidenced, replace
the assembly,

NOTE: On older comeras, a coding system ls
used t0 match fresnels and mirror covers, When
changing mirror cover and fresnel assembites, cor~
rect color coding must be employed 1o prevent
unacceptable tolerance buildup, This is usually
demonstrated by difflcult closing of the camerg,
erc. The chart below shows the color codes to be
used: e, o red coded fresnel goes with efther a
red, yellow, blue or white mirror cover; not with
a green mirror cover, The choice should be the
first in order in the chart, Red first, yeliow
second, etc. The color code is located on the
mirror cover, an the underside, upper right-hand
corner, viewed a3 if holding the camerg to iake
pictures, On the fresnel assembly, it is marked on
the proitective paper at the point where the adhe-
sive seals the paper around the fresnel,

COLON CODES USED WHEN CHANTING
FRESNELS AND MIRROR COVERS

MIAROR COVER
Froenel Red | Yellow| Bus | Green | White
Red | .3 ) 4 x
Yllaw x x j 1 n x
Sus x ® ® L]
Groen x » 4 x
Black x L

Newer cameras employ a universal fresnelimirror
cover assernbly, No matching of coded paris Is
necessary,

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

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

4. Remove the four bottom-cover refaining screws.



5. in the following step, the bottom cover will be
removed. To prevent damage (o the flex circuit,
insert a thin strip {2 small, metal, six-inch pocket
scale, for example} between flex circuit and the
inside cover surface, Move the tool from one
locating stud to the other as the cover is being
removed 10 prevent sticking to the fTex cireuit.

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

7. Remove the inner-frame-to-boot-retainer screws
(s¢e Figure 4-8),

e
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RETAINING SCREWS

{New camoras have no centar scréw)
CAOOIHRE4-8
FIGURE 4-B BOOT RETAINING SCREWS
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Remove the four shutter housing retaining
screws [rom 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 mnounting bracket, make sure no mechanical
stress is put on the ribbon cable,

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

Using Special Tool #11665, remove the two
shori-cover-to-mirror-cover hinge pins (Figure
4-30).

. Using Special Too! ¥1165%4, remove the mirror-

cover-to-inner-frame hinge pins (Figure 4-11),
NOTE: Frequently, when removing o mirror
cover assembiy, the boot retaining tab becomes
damaged. A fix for this problem has been de-
vised, Proceed as follows:

a. Remove the light seal,

b. Use g No. 62 twist drill in a pin vise and drill
a hole I/8" deep, dead center in the boot re-
laining tab { Figure 4-12). Hold the boot
retainer fightly between thumb and forefinger.

AETAINING
SCREWS
|LEFT 5IDE}

RETAINING
SCREWS
TRIGHT SiDE)

CIDOIRN AL

FIGURE 4.8 SHUTTER MOUNT RETAINING SCREWS

4-§

CIAIAT4-10

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 retainer tab with a 0.096
3/32" round head brass screw,

¢. Replace the light seal and either heat stake
or glue it in pogition,

CI00J2(AI4-12

TOOL prigsd

CIOOIZLRFI-4-11

REMOVING MIRROR COVER/
INNER FRAME HINGE PINS

FIGURE 411
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FIGURE 4-12 REPAIRING DAMAGED BOOQT
RETAINER TAB

f. Paint or mark a white dot under the light
seal to warn that a screw fix has been made
{ Figure 4-1 3,

£ If the repair has to made on the gear train
side, the entire gear agsembly first has 1o be
remaved,

SCREW AEFAIA
(UNDER LIGHT SEAL)

WHITE OOT

. LIDI2AN 413
FIGURE 4-13 WHITE DOT INDICATION OF
SCREW REPAIR TD BOOT
RETAINER TAB




BO0T REMDVER
SPECIAL TODL

CI0MARTA14

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 dide of the bortom plate (Fig-
ure 4-13). If the dot is there, it means that a
yreviously broken boot tab has been repaired
by wring s screw. In this event, you cannot
snap off the retainer a3 described in the next

paragraph.

12. Referring to Figure 4-14, note orientation of
~ the handle; this must be as shown to prevent

damage 10 100} andfor camerz, Insert boot
remover, Special Tool #11698, inte the film
compartment of the camera, Note that the
plunger handle is out, awsy from the body of
the tool, Be sure that the bady of the tool is
fully seated in the film compartment.

NOTE: If the Special Tool #11698 is not
awilable, follow the method below,

&, Jdentlfy the second gear from the motor end
of the gear train, Rotate this gear it a
counterclockwise direction until the pick
slide reaches the end of iis travel and is cap-
tured by the pick latch,

8

b, Refer to Figure 413, Use ¢ narrow-blade
jeweler's screwdriver, While pulling rhe cor-
ner of the mirror cover away from the frome,
depress the boot retainer tab to clear the re-
toining stud. Release the pressure ag soon as
the tab tnaps free.

CAINOI2IR2IA-15

FIGURE 4-15 AELEASE BOOT RETAINERTAB

¢. Rosate the gear further in the counger-
clockwise direction untfl the pick slide is
released and snaps forward,

d, [se the jeweler’s screwdriver and, while pulk-
ing the boor awey from the frame, pry off
the second tab,

13. Firmdy 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.

i 5. Pull the plunger handle cut and remove the
tool from the camera,

16. Slide the erecting link to the end of its slot
and disengage the link. Remoave boot complets
with erecling link connected, being careful not
to scrateh the surface of the Fresned screen.

Installation

¥. Insert the oiler on the end of the erecting
link through the hole at the end of the curved
slot and slide the link into position.

2. Hoid the cover assembly in such a position that
the $6 actuator hangs straight down.

3. Lower the housing so that the free-hanging sc
tuator passes through the cutcut in the innep
frame assembly toward the 56 contacts (see
Figure 4-16).

00IHRY 418

FIGURE 416 LOCATION OF 56 ACTUATOR LINK

+9

4, Reinstall the two mirmorcover-to-inner-frame
hinge pins.

5. Snap the boot retainer over the tabs on the
inner frame (see Figure 4-17),

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

7. Install and tighten the two shutter-bracket-to-
boot-retainer screws,

B. Align the shutter locating pins with their holes
(Figure 418) and install the four mounting screws.

NOTE: On biack plastic base shutters, only
rhe upper two holes on the shutter hinge brack-
€1 are used for locating purposes, ( There are no
locating pins,)

RETAINER

LOCKING TAR
FIGURE 4-17 BOOT RETAINER
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FIGURE 4-18 SHUTTER ASSEMBLY LOCATING
PINS — ALUMINUM ANDPLASTIC
BASE SHUTTERS



9. Identify the second pear from the motor end of
the gear train, Rotate this gear in a counter-
ciockwise disection until the mirror is in the
picture-taking position (up).

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

LY, Check the camera for proper operation at this
point,

12. Reinstall the bottom cover. Instzll and tighten
the four screws. Reinstall the gear train cover.

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

4. Replace the front cover by squeezing the sides
of the cover just enough to engage the pivat
points,

15. Check the camera for proper operation,

16, Replace the decorative leather covering on the
bottom caver.

C. $6 ACTUATOR

The 56 actuator is 2 mechanical Link which closes
switch 56 when the camera is erected, This, in tum,
closes the primary battery circuit, The actuator
Js not sccessible when the camera is assembled
and, therefore, is not frequently subjecred 1o
dumage by mishandling. It is, however, subyject
1o wear and fatigue and, wogether with the switch
itself, is suspect whenever battery power fails to
reach the camera’s electronic circuitry, The fol
lowing procedures explain the method of remov-
ing and reinstalling the $6 actuator.

Removal
L. Erect the camera to picture-taking configuration,
2. Open and remove the front caver,

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

4. Remove the four bottom-cover retajning screws,
5. Remave the bottom cover. (Refer to botrom
cover removal procedures in paragraph B, steps
5and 6.)
6. Remove the inner frame 10 boot retainer serows
(refer to Figure 4.8),
. Remove the mirror cover to inner frame hinge
pins, using Special Tool #11654 (Figure 4-1 1),
8. Remove the mirror cover assembly, (Refer to
the procedures in paragraph B.)
9. Remove the S6 actuator (Figure 4-19) from

the mirrar cover by driving out the actuator
cam pin with 2 smalt drift pin,

-3
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56 ACTUATOR

CIN0ITFT14- 10

FIGURE 418 REMOVING S6 ACTUAT( R

Installation

t. To install the replacement actuator, plac.- the
actuator in position in the siot of the miror-
cover hinge, {The actuator is symmetrica: and
can be installed in any positiog.)

2. Reinsert the actuator cam pin and press it into

place, )

- Insert the erecting link into the roller irack,

. Hold the cover assembly in such a position that

the 56 actuator hangs straight down,

5. Lower the housing so the (rec-hanging actuator
passes through the cutout in the inner frams
assembly toward the 56 contact, (See Figure
419.)

6. Snap the boot retainer over the tabs on the
inner frama,

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

B

8. Identify the second gear from the motor epd
of the gear train. Rotate this gear in a countes-
clackwise direction until the mimor is in a
picture-taking position,

9. Install and tighien the innes-frame-to-boot
Tetainer screws,

10. Again rotate the gear train in the countercl ock-
wise direction until the Fresnel camier returns
1o the viewing position.

L 1. Check the camen for proper operation,

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

13, Replace the front cover by squeezing the sdes
of the front cover just enough to engape the
pivot points,

14, Check the camera for proper operation.,

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

D. ERECTING LINK

A single link is employed to secure the camers in
the picture taking configuration when the carnera
is manually opened to that position. Since the
angular relationship of the mirrors, lenses, and all
other optical components is critical, a broken or
distorted ¢recting link can seriously affect the
camera’s photographic performance.

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

Removal
L. Erect the camera to picture-taking configuration,
2, Open and remove the front cover,

3. Carefylly péei the leather from the bottom
cover.

4. Remove the four screws from the bottom
COver,

5. Remove the bottom cover. (Refer to bot tem
cover removal procedures in paragraph B, steps
Sand 6.)

6, Feel the ieather from the mirror cover assembly,

7. Refer to Figure ¢-20, Remave the two link-
retaining screws,

8. Remove the boot-retaining screw indicated in
Figure 420,

NOTE: New cameras have rivets ingtead of re-
taining screws. The rivet need no: be removed
when removing the erecting link,

9. Rejease the erecting link from the open-Camers
locked position.

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

I L. Slide the opposite end of the link to the snd of
its stot so that the roller can be withdrawn
through the hole provided for the purpose,

e

ERECTING LINK

\

T
———
—F

i K
k B0O0T RETAINER SCAEW (1 OF 4
(&)

RN

IOLGER CAMER AS)
“LINK RETAINER SCREWS

CIO0T2 (AZ)4-20

FIGURE 4.20 (OCATION OF BODT AND LINK AETAINER SCREW



Installstion

1. If the erecting link is undamaged but 2 new
spring is needed, refer to Figure 4-21, Note
that the coiled portion of the spring snaps over
2 srmall projection on the link assembly,

CI0CI2AMTI 421
FIGUAE 4-21 ERECTING LINK SPRING
INSTALLATION

2. Inxert 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 to lift the
boot just enough to insert the link,

NOTE: The following step pertains anly o

older cameras. Newer cameras use rivets instead
of screws to hold the boot. Thercfore, on newer
armeras, instell two screws 1a secure the erecting

4. Insul the three screws through the mimror cover
to secure the evecting link (Figure 4-20),

5, Repiace the [eather on the mirTor cover,
" 6. Slide the botiom cover into place,

7. Install and tighten the four cover retaining
KTEWE,

8, Check the camera by performing the Optical
System procedures in Section 3,

9. Replace the leather on the bottom cover,
10, Insstall the front cover. :

Repairs/ Adjustments
L. Erecting Link Clearsnce

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

412

on the viewfinder cap while squeezing the sides of
the camera, Thi. makes the problem worse since
the necessary clearance for the link may be lost,

When you have a camera with a complaint of this

nature, perform the following procedure:

a. First, examine the trecting 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 camcra fully erected, slip special
spacer #705366 under the edge of the detent
clip as shown in Figure 422, The spacer will
snap into place under the edge of the clip and
will provide the needed clearante between the
lower camera back assembly and the bottom
cover,

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

2. Detent Clip ‘founting

The detent clips in early cameras are riveted in
place with derent pins #705762. Newer cameras
have the deten: clip staked in place over twa
tenons which zre a part of the botiom plate
assembly,

If s detent clip ur an earty camert must be replac-
ed, yse rivets #705062 in place of the detent pins,

If 2 detent clip on a newer camera must be replac-
ed, drill out the two tenons with a 116" dril] and
use rivets ¥705062 1o secure the clip. {The rivet

— — S200371 A3}
FIGURAE 4-22 'NSTALLING ERECTING LINK

SPACER

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

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

E VIEWFINDER SYSTEM/SHORT COVER
ASSEMBLY

The $X-70 is a single-lens reftex 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 fatter system is housed in the folding short
cover assembly. [n the short cover assembly, the
optical components consist of the eyelens, a con-
cave mirror, and a wafer lens assembly. These
optics function to bring the Fresnel image into
sharp focus for the photographer. The cptical
path is indicated in Figure 4-23, -

- COMCAVE o
PARABOLIC ~4
MIRROR

FLARE
BAFFLE

FRESNEL
SCREEN

TAKIHG
MIAROR

FILM BEING EXPOSED (EXPOSURE MODE)
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FIGURE 4-23 SX-70 OPTICAL SYSTEM
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there are stifl some cameres with a stigmatic pupil
and plain Fresnel, These latter models have an
eyelens which lies flat in the housing, The spiit
image systems have an eyelens which is mounyed
in the housing at a 3° tilt. When replacing the eye-
lens, the 3° rilt assembly can be uted with either
the split image Fresnef system or the plain Fresnef
system.

a

b.

The lens and its housing is replaced as a unit,
Pass the two eye lens assembly pivot pins
through the holes in the eyetens links, 2nd
slide the sssembly down to the ends of the
slots.

Locate the two spring ends in the housing as
shown in Figure 425,

FIGURE 4-24 REMOVING EYELENS FIVOT PIN

A visaa| inspection of the short cover asse mbly
will reveal any defective components, If .he
optical components are damaged or displaced. it
will be impossible 10 obtain 2 sharp view of the
Fresnel image,

The foliowing paragraphs describe the removal
and replacement of the individual components.

1. Eyelens/Housing Assembly

Removal

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

4. 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 emnerges far enough 1o 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 screwdriver,

414

NOTE: In the following siep, the eyelens torsion
spring will be released. Do nor lose the spring,
{Reiain it for reuse.)

€. There is suficient slack in the Jens erecting
System 10 permit tilting the eyelens housing &
few degrees, Tilt the housing 1o release the
center pivot pin from the assembly,

d. Slide the eyelens housing toward the hinged
cnds of the eyelens links until the pivot studs
on the tens 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
fitst one and then the other pivot stud, and re-
move the lens housing assembly,

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

Insuailation

NOTE: Before inswmiling the eyelens assembiy,
you must be eertain that #f is compatible with the
rest of the viewfinder system, Most cameras have
a wafer lens and splif image Fresnel, However,

LOCATING 3£OT
C30021R2! 425

FIGURE 4-26 EYELENS TORSION S5PRING

€.
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Lay the tens with the cyelens links ftat against
the camera bedy and install the corsion spring
and center section of the pivot pin,

. Referring to Figure 4-26, line wp the ends of

the center pivet pin section with the grooves
in the viewfinder czp. Torsion the $pring and
at the same time, press the lens housing down
30 that the ends of the pivot pin rest in the
grooves,

. Hold the lens housing in ptace and insert the

{wo remaining sections of the three-piece Ppivot
pin.

. Gently tap the pins into position so the ends

of the pins are fiush with the outside of the
viewlinder cap.

415

Repairs/ Adjustments

There have been isolated instances of eyelens/
housing assembly pivot pins breaking, These de-
fects have been traced 1o a single batch of materi-
al of insufficient strength, These pins are identi-
fiabte by & moid nurnber P91 on the hinge, i 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 to the eyelens. 1¥ the mirror
is displaced or dzmaged, it will be impossible to
obtain a proper view of the Frasnel image. Replace
the concave mirror and housing in the following
manner:

Removai

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

b. Using Special Tool #1§7¢2 (Figure 4-24) press
out either end of the three-piece pivot pin untit
the pin emerges far enough to permit inserting
a jeweler's screwdriver underneath the head of
the protruding pin, Pry out the pin with the
sctewdriver,

NOTE: In the following steps, & number of
separate components will be released. To pre-
verit foss of these (tems, hold the essembly
together with one hand whtle removing pins
with the other,

¢. Unce the pivot pins are removed, slowly raise
the eyelens assembly. Remave the viewfinder
cap by twisting the cap from the concave
mirroe studs.,

EYELENS
ERECTING

CI00I2A2i .26
INSTALLING SPRINGS

FIGURE 4-26



d. Holding the concave mirvor in place, bring the
two rear projections of the shade blade assem-
biy forwar2 until the two tabs leave the two
siots at the front of the shart 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 §ifted from the viewfinder,

Installation

a. If the spring just removed is in good condition,
instal] it on the replacement concave mimor
housing as shown in Figure 4-27, Otherwise,
install 3 new spring.

FOGITION NG
SPRING

CIO0IH M 427
MGURE 4-27 ORIENTATION OF SHIM AND
POSITIONING SPRING

b. The mirror housing hss two short studs on one
side and two long studs on the other, Note that
the flat gde of the studs line up with the slots
in the housing. (Refer to Figure 4-27.) Insert
the lower shott stud into its slot on the Jeft side
of the short cover,

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

d. Insert the two tabs 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,

16

¢. Hold the viewfinder cap at an angle and insert

the upper short stud on the mirror bousing into
the curved slot in the jeft hand track.

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

§ Two hooked 1angs on the front upper edge of
the shade blade assembly engage two projections
inside the front edge of the viewlinder cap. Tilt
the cap downward so that is folds down the mir
ror housing and, at the same time, slide the cap
rearward to pick up the shade tlade t2bs. Low-
er the cap until the pivot-pin holes are correct-
Iy aligned.

h. Align the center section of the three-piece
pivol-pin assembly (with the eyelens assembiy
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 vsually

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, tuin the concave mirror sdjust-
ing screw {Figure 4-28) clock wise,
NOTE: A slightly heared spline Bristol

screwdriver §11753 shouid be used 10
turn the sealed screw.

ADRAIETING
SCREW

HEAT SCREWORIVER

TIF YO BREAK SEAL
CHOTRTI4
FIGURE 4-28 CONCAVEMIRROR ADJUSTING
SCREW

(2) I the exit pupil image seen in the gage is
too low, turn the concave mirror adjusting
screw counterciockwise,

b, Exit PupB Horizon1al 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 427.) Two shims are
available, both with the same part number,
705888, One shim is red and is 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.

() Uf the exit pupil image is too far to the [eft
a8 seen in the gage, install a red or blue
shim at the left-hand pivot point of the
mirmor.

3. Eyelens Erecting Links

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

Removal

1. Using Special Tool #1 16635, remove the mirror-
cover to short-cover 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 slot in the
retainer and lift out the link.

d. Remove the second link in the same manner,

Installation

a. 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.

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

4. Conversion of Plain Fresnel to Split Image
System

Early cameras were manufachured with a plain
Fresnel for viewing the scene to be pholographed,
This system was later improved by the introduc-
tion of the split image Fresnel screen. (See See-
tions 1 and 2 for information on the newer Fres.
nel screens with 2 split image circle.) Early cam-
eras can be converted to the split image style by
making several modifications. The modifications
include the addition of a new short cover assembly

CI0032| R2}-4-29

FIGURE 4.29 AEMOVING SHORT-COVE R-TO-MIAROR-COVER HINGE PINS
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which has an updated concave mirror, 4 3° titled
eyeiens, and a new wafer lens in place of the old
stigmatic pupil. 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 accommuodate the new wafer lens assembly, the
cutout in the oid style boot must be eniarged. Do
this as follows (after removing the short cover as-

sembiy), using Special Tool #363361 { Figure 4-30).

- INSERT TODL SO FLAY
OF BOOT RESTS IN FLAT
CF GROOVE

CRAESCENT,
SHAPE

CHRIHAD A0
FIGURE 4.30 USING THE BO0T TRIM GUN
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(1) lInsert the top of the tool - stot uppermost —
Jjust under the upper edge of the rectangular
hole in the boot,

(2) Press the 100l against the upper edge of
the boot hole so that the vertical edge of
the rear of the too) stot butis against the
boot,

(3) Squeeze the 100l trigger slowly, keeping
the tool aligned and cut out the piece of
boot,

(4) The hole should took like the drawing
with a reclangular bottom 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 instalied 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 Controt section for the part nurmnbers
of these new items.

¢. Wafer Lens Light Leak Possibliity

The edges of early wafer lens essemblies 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 camneras only, there is no need to paint
the edges of a replacement wafer Jens assembly,
On cameras with no boot blinders, paint the two
edges of a replacement waler bens before instaliing
it in the shori cover. Examine whether the wafer
lens must be painted.

5. Short Cover Assembly (One Piece Replacement)
Removal

a. Erect the camera,

b. Open and remove the front cover,

¢. Al the back side of the shutter mounting brac-
ket, remove four screws which secure the
shutter (Figure 4-31).

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

e. Remove the two shor-cover-to-mirror-covet
hinge pins, using Special Too) #11665. Insert
the tool through the separation betwesn the
short cover and the mirror cover (Figure 4-26),
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FIGURE 4-31 SHUTTER MOUNT RETAINING SCREWS

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

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

£ Remave the two shutter hinge bracket-short-
cover pins with Special Tool #1634 (Figure
4-32). Remove the short cover assembly,

Instaliztion

a. Align the new short cover assembly on the
shutter hinge bracket and secure the twa by
replacing the two pins which kold them to-
gether (Figure 4-32), Be certain that the two
assemblies are flush,

b. 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 brackst and
secure it by installing the four screws previous-
Iy temoved (Fipure 4-31),

d. Install the front cover assembly,

F. SHUTTER ASSEMELY

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

SHUTTER
BRACKET

CHOITAZ)4-22

FIGURE 432 REMOVING SHUTTER BRACKET/
SHOAT COVER HINGE PINS
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Removal

o -

LA

]

Erect the camers to picture-taking configuration,

Open and remaove the front cover,

. Carefully peel the jeather from the bottom

cover,

Remave the four screws from the botiom
cover,

- Remove the botiom cover as previously

instrocted,

NOTE: Use only the minigture soldering iron
specified for this task to guarantes the proper
amount of heat applied 10 { This
moy save the cable assembly.)

m
Hons,

Refer to Figure 433, Starting with lead No. |
of the cable, insert the point of a sharp blade
{a pointed blade Xacto knife is recommended)
under the wire. The sharpened edge of the
biade must be held so that it makes physical
contact with the junction point of the wire
lead and the soider pad of the flex circuit. Do
not insert the point of the blade beyond Tead
No, 1.

. By exerting 1 slight clockwise twist 1o the

blade, apply upward pressure to the end of
the lead,

. While maintaining s steady upward pressure

with the knife blade, bring the tip of the solder-
ing irom into contact with the copper pad on
the side of the soldered connection opposite
the cable lead.

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

{0, Repeat steps 6 through 9 for each of the cable

leads,

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

b}, Refer to Figure 434, Carefully spread one tab

of the cable clamp just enough to permit re-
moval of the cable retaining spring and slip the
spring out of the clamp,

12. A1 the backside of the shutter mounting hinge

bracket, remove the four screws which secure
the shutter to the bracket. See Figure 4-31,
Lift off the shutter,

Installstion

NOTE: When changing a shurtter, replace it with
an N or P configuration only, Do not use M or
earlier configurations. On oid shutters, make
only simple repairs { focus wheel replacement,
trim assembly replacement, idler pear replace-
meni, shurter front housing replacement, etc.).
Major repairs should not be made on configura-
tion M or earlier types. Replace these with N or
P configuration shutiers, Al ssocked shutters
other than N or P iypes should be returned 1o
Waltham Farts Depr. for credit. All bed shurters
remaved are salvageable, When installing new

shutters, be sure they are compatible with the
camera, The shurter hinge bracket, MCC, and
Jront cover must correspond with the charts

below { “Shurter/Camera Inserchangeability "),

CABLE CLAMP
{PART OF QUTEAPLATE)

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

NOTE: The new plastic shuiter baseblock has
ne locating pins,

4

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

L

. Locate the short projecting end of the cable
retaining spring and the hole at the base of
the clamp. Install the spring in the clamp in
such a manner that the projection enters the
kole in the clamp.

HEW CABLE COVER

4. Crimp the clamp on the spring with just ¢nough

JEWELER'S
SCREWDAIVER

SOLDERING
CADLE
RETAINING
SPAING

RIPEON CABLE

FRONT COVER LATCH

FLEX CIRCLAT

SOLDERING IRON

SOLDERING tRON

UNSOLDERING

G032 MZI-433

FIGURE 4-33 SOLDERING/UNSOLDERING RIBBON CABLE

CIO0ILA 4-34
FIGURE 4-34 NEW CABLE COVER

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

SHUTTER/CAMERA INTERCHANGEABILITY

Add New Shuttes Hinge Front Cover
Bayic Cammers Shutter MCC Bracket Assembly Wiring
10 Wire Flax N-Recommended | 70588 or 705893 {Wide Cam) Rafer to Para, F,
Pl necesary TOSE88 Section 4
8 Wire Flex Nor P 705819 or 705891 Do not Solder
708884 PNP #4 Lead
7 Wice Frax 4 JO5818 or 05893 Direct
705888 or
JOS90T or
FUS619 or
705982

NOTE: Fairchild and Ti shutters are interchangeable with 1he oroper matchug of saciated COMPONENTE,

FLEX CIRCUIT ID CHART

Mce Nbo. of

705819 TO5618 Counter Shutter

Flax Circuir* JO5886 T059G1 705982 705403 705063 Contact
705320PP4 Y No No Yz Ho 0
705329PPS Yoy No No You No 8
105329PP7 A Mo Mo i) Yo [
T05.329PPE Yo No Na No ¥n ]
105442 Yeou hi Na Na Yoy ?
105562 No No Yo No Yus 7

*Flax circult part number is loceted berween battery nerminals on flex,
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5. At the Mex circuit solder pads. check for good
¢lean solder distribution. Heat and reflow the
soider as necessary,

6. Properly crient the ¢able and dress the end of
each lead 50 that it s¢ats squarely in the center
of its solder pad. Hald the cable in this
position.

NQTE: If the cable on the shuster has more
or fewer leads than the number of pads on the
fex circuit, refer 1o item 2 in the Repairsf
Adjustmenis paragraph immediately following
Jor the proper method of insralling it

~d

. Refer to Figure 433, Place the blade of a
jeweler's screwdriver on top of the bare end of
the No. 1 lead exactly at the point where the
insulation begins. Press down firmly to create
a positive heat sink. (This prevents the insuls
fion from melting back on the lead,)

ol

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

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

10. Do no1 remove the screwdriver blade until the
sclder has cooled (one or two secands), Con-
tinue until aHi leads arc soldered,

. Check the camera for proper operation. (Check
all functional tests,)

12. Shde the bottom cover into place,

L

. Install and tighten the four cover-retaining
SCIEWS. .

14, Squeeze the sides of the front cover just enough
to engage the pivol ping,

15. Qlase the cover and check the camera.

Repairs/ Adjustments
1. Stripped Shutter Mounting Holes

If the mounting hole of one of the shutter retain-
ing screws shouid become stripped, complete the
{ollowing steps when re-assembling 1he camera:

(a) 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 origi-
nal retaining screw,

2. Connecting Cabies to Flex Circvits

Since the 5X-70 camera was first manufactured,
several design changes have peen made to the
shutter assembly. These changes have resulted in
cameras being in the field with different shutter
configurations. The following proce dures explain
how to match cables (o flex circuits, Also, refer
to the table titled “Shutier Cable/MCC Inter-
changeability * to ascertain the appropriate
shutter/MCC compatibility,

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

{a) To attach an 8 wire cable to the 10 pad
flex cireuil, separate the leads so that jead
number 2 is pulled away from lead num-
ber 2. {Lead number 1 is the shortes
lead.)

SHUTTER CABLE/MCC INTERCHANGEABILITY

SHUTTER
MCC 10 or & Lusd 7 Lead 7 Lad 8 Lead 7 Lasd
FC FC FC T ™
Phase | Phase 1A Phast H Phase | Phane I}

T06819-F Yo Yes Yo No Yeos
705817.T) No No Ne Yes No
TOS8RE-T) Yeor Yeu Yo Na ¥u
705901.T1 or No Ye; Yeu Na Yes
105619 ot
705982
Fairchitg Pham |~ G thru M Fairchitd Phase If — P
Toxas ingrrummnt Phom | — G thvu L Texss ingirurment Phase 1 — P
Fairchitd Pheg 14 — N

4-22

(%) Attach the shutter cable retaining spring
to the clamp. The 8 tead cable has a hook,
not the rght angie lead of the 10 lead type.

(¢) Hock 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 431),

{d) Mounl the shutter by one screw,

(h}

[8Y)

leads on the 5th, Gth, Tth, and 8th solder
pads of the flex circuit (see Figure 4.32),

Solder these 4 leads,

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

Lastly, solder leads 7 and § to solder pads
9and 10,

Test shutter and camera action,

{e} Arrange the 3cd, 4th, Sth, and éth cable (i) Finish mounting shutter,

55
53 +ee
/an- :
(RN .
PHE rad
38

AR Ay
)

/
Vs siith

R
B
i

A

1
7 . LEAD NUMBERS

8 LEAD CABLE

CAOOFH R} 428

FIGURE 435 CONNECTING BWIRE SHUTTER CABLE TQ 10 PAD FLEX CIRCUIT
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FIGURE 4-36 CONNECTING 10 WIRE SHUTTER CAB

10 Wire Cable to 8 Pad Flex Circuit {Figure 4-36):

{3) Count the shortest cable wire as lead No. |
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.

{c) Mount the shutier with one screw.

(d) Solder ieads | and 2 to the number | and 2
solder pads on the flexible circuit.

(¢} Solder the remaining leads to their same
numbered flexible circuit pads.

(f} Test shutter and camera operation,
(g} Finish mounting shutter,

7 Wire T.1, Cable to 8 Pad T.I. Flex Circuit
{Figure 4-37):

To use a 7 wire T.1, shutter with an 8 pad T.1,
fiex circuit, do not make a connection 10 the PNP
lead (identified as the ¥4 lead on Figure 4-37) of

424

LETO8PAD FLEX CIRCUIT

the flex circuit, Refer to table — “Shutter/Cable
Interchangeability” for proper cable /MCC maich-
up.

NPN™ L eaD CI0032(RZ-4-37
SIGURE 4-37 CONNECTING 7 WERE SHUTTER
CABLE TO 8 PAD FLEX CIRCUIT

7 Wire Cables to 10 Pad Flex Circuits:

The method for connecting 3 7 wire cable to 2 10
pad circuit is shown in Figure 4-38. Be sure 1o
connect the leads to the terminals as shown in the
illusiration.

3. MidCycle Shoutdown

Same shutters have exhibited 3 mid-cycle shut-
down which has been traced to motor noise. T.L
shulters without motor capacitors are most sus-
ceptible to this problem, The installation of a
capacitor between the YCC terminal and ground
on the shutter (Figure 4-39A") supptesses noise
and reduces the problem, If after installing the
capacitor the mid-cycle shutdown persists, install
a second capacitor between 56 and the counter
{Figure 4-39B’"). Any suitable commercial tan-
talum 0.68 mid capacitor may be used an the
substrate and any suitable subminiature commer-
cial ceramic .1 mfid may be used on the counter,
These paris may be ordered from the Waltham
Parts Department under the following numbers.

CIN0IAT 48

0.68 mfd Tantalum Capacitor ~ #70579%
0.10 mfd Ceramic Capacitor - #705699

FIGURE 4-38 CONNECTING 7 LEAD SHUTTEF

CABLE TO10PAD FLEX CIRCINT

A

INSUCATION

Q.85 mid
TaNTALUM
CAPACITOR

CAPACITOR

NOTE: Excessivt htst will
Aot I QOUPTET SONTRCES.

300321871 439

FIGURE 4-38 NGISE SUPPRAESSION MODIFICATION
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To install the capacitors:

(2) Ta prevent shorting, place 2 small piece
of insolzting tape or .00!.mylar on the
substrate, in the arez indicated by the
black shading in Figure 4-39“A",

(i  Solder the tantalum capacitor legs 1o the
VCC terminal and to ground,

{c) Bend back the capagitor so it lies flat on
the tzpe or mylar,

)} Cover the capacitor bead with tape.

{er Besure the capacitor is not damaged when
the shutter is installed on the hinge bracket.

{1} 1f the midcycle shutdown stil) persists,

add a second ceramic capacitor between
56 and the common of $8/59 on the
counter {Figure 4.39“B"),

G. SHUTTER COMPONENTS

To repair or replace shutier components, it is
necessary (0 remove the shutter from the camera
1nd then disassemble it to the point where the
repait can be made. This paragraph instructs you
how to disassemnble the shutier, reassemble it and
Dien explaing the various repairsfadjustments
which may be performed. When making the re-
pair or adjastment, disassemble the unit only to
the point necessary 10 gain access 1o the affected
components, (I possibte, avoid unsoldering the
cabie Jeads 1o the fiex circuit.) Reler 10 the Con-
figuration Conlrol drawings (o identify ali parts
mentioned in this paragraph.

1. Shueter Housing
Removal

a. Erect the camera 1o picture-taking configuration.

L. Open and remove the front cover.

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

Caution: When the shufrter retaining screws are
removed, the shutter will remain attached to the
camera by the ribbon cabie. Use care 10 avoid
damsge o the cable.

d. Remove the two retaining screws from the
- Upper comers at the rear of the shutter,

NOTE: Plassic baseplate shutiers do not re-
quire screws 10 hold the front housing, On
these shutters simply snap the housing off the
shutter, Plastic baseplate asiemblies can be
identified by a circle around the mold marks.

426

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

(. Remove the shutter front housing from the
casting.

£ To provide 4 safe, steady work surface, placs
the shutter casting on the hinge bracket and
install one of the retaining screws to hold it in
place. At this point, you may stan 1o remove
the internal shutter components,

Installation

2. Rotate the lens 1o its clockwise {infinity) stop
GF it was moved during repair),

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

c. Snap the bottom of the housing over the casting.

d. Install and tighien the two shutter front hous-
ing screws. (Aluminum baseplate shutrers only.)

. Position the shutter on the hinge bracket by
aigning the locating pins (see Figure 4-40).

{. Install and tighten the four retaining screws.
38 Complete camera reassembly,
h. Perform lens collimation.

o

"

i. Perform complete comprehensive test seriss,

Z. Shutter Front Housing Components

Removal

a. Remove the shutier from the camerz and the
housing from the shutter.

b. Remave the lens bezel by pressing the edge of
the bezel from inside the housing.

c. If the photocel] bezel and flter are assembled,
insert a finger nail under the bexel and pull it
free of the housing, Otherwise, push the assem-
by from the rear 1o snap it out of the housing.

[nsallation
a, Install the Jens bezel:

(1) The bezel has a large rectangular cutout in
its rim. When installing the bezel, the cut-
out should b¢ approximatety 8 o'clock
when viewed from the front of the housing.

At & o'clock, the bezel has a tiny Jocking
tab, Locate this tab to align with the
noitch on the inside edge of the housing
Press the bezel into place,

Rotare the focus wheet and check for
binding.

@)

3)
4

NOTE: T locating pint shown
&F BOL uEed A0 DIREUK Daprpiate
Tt semiiien,

CI0002 | RZ)-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

assernbly on the camera, Complete camera re-
assem by,

3. Trim Assembly/Focus Wheat

Removal

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

b. Remove the two screws which secure the trim
assernbly to the casting.

€. Carefully 1ift off the trim assembly.

d. Uking 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, Besure to reploce the hardware with
the same tvpe as that removed,

e. Remove the focus wheel,

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

-

4.37

Installation

a. Position the trim link in the shutter and secure
it at ils pivot point using either the screw or the
Ering.

b, Be certain that the iens mount js stifl at its
infinity {full clockwise) setting. Then, ratate
it counterclockwise about three teeth.

¢. Examine the underside of the focus wheel,
Note two rectangular depressions and a spiral
groove (Figure 4=4(). One depression is posi-
tioned closer o the end of the groove. When
the focus wheel is positioned on the follower,
the positive stop pin must engage the rectangu-
lar depression (arthest from the grogve. The
pin of the cam follower must engage the spiral
goove. Install the wheetl so these conditions
are satisfied.

POSITIVE

UHOERSIOE
OF FOCLS
WHEEL

RETANGULAR
DEPRESIIONS

CIGTHRIIA-41

FIGURE £.41 FOCUSWHEEL CONFIGURATION

d. Instalt the focus whee] retaining screw using
Special Tool #11655,

¢. Run the focus wheel through its Full travel o
be certain that it is property instalfed.

f. With the urim wheel set 2t mid-point, install the
trim assembly. Be sure that the pin on the trim
assembly engages the 519t on the trim link and
the locating studs enter the locating holes in
the ¢asting,

g Secure the trim assembly using the two rerain-
g SCrews.

h. Check the operation of the tim assembly.

i. [fthe trim was changed. check the front hous-
ing to be sure of compatibility, (Se¢e “Repairs/

©Adjustmenns” below.)

j» Reassemble the shutter and refnstall it on the
cRmEra.



Repairs/ Adjustments
&, Photocell{Trim Assambly Compatibility

On later cameras, the photocell lens has been
changed from a “buller” to y “Yollypop” shape
{Figure 4-42) and the openingin the trim from

1 hole to an arrowhead. The newer design results
in better exposure control on back light and side
light scenes,

if it is necessary to replace a trim assembly,

follow these general nules: Replace a “one hole”
trim with 2 “one hole” trim. Replace an “arrow-
head” 1rim with an “arrowhead” trim. Consult
the chart immediately below to determine the
interchangeability of trim assemblies 10 photo-
cell lenses (“Trim Assembly/Photocell Lens
Interchangeability™).

Caution: Because of critical positioning problems,
the photocell Jens cannot be replaced. I it is de.
fective, replace the shutter assembly,

TRIM ASSEMBLY/PHOTOCELL LENS INTERCHANGEABILITY

“BULLET"
708177

FAJRCHILD SHUTTERS TEXAS INSTRUMENT SHUTTERS
“Lollypop™ Lama *Hollet™ Lerw “Lollypop™ Lens “Bullst” Lem
*One Hole™ Trim No Yo' ¥Yn' Yus'
*arrowhesd” Trim Yas® No Yo' Ym*
*Uipon ressembling ihuttar 1o chmevd, coliimety and perform compreh restwr chock
“ONE-HOLE" “ARROWHEAD”
T06438 706987

“LOLLYPOP”
TOS0EE

(

L0022 A2) 402

FIGURE 442 COMPARISON OF TRIM/PHOTOCELL LENS ASSEMBLIES

b, Photoceit Filters

The photocell filter (also called window assembly)

is located on the shutter housing. It acts together

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

If the camena is overexposing, the fauit may be
corrected by changing the photocell filter, comrect-
ing the shutter tracking or both. It is first neces
sary to identify the possible correction. Do this
ay foliows:

{1} Remove the photoceil bezel and Glier
from the housing.

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

(3) ¥ the reading obtatned without the filter
is grester than the specification value, a
{ilter change will not correct the problem,
1n 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 +(.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. Instal] the lightest (least
density) and retest the camers, IF the ex-
posure readings are siill between +{.2 and
—0.1, the over-exposure problem has besn
resolved, See “Photocell Filter Ranges”
Table for the available fijters.

[f 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. Ketest the camera: An
exposure meter reading of rero indicates
a perfect exposure, See the table bejow
for the range of fiter values.

PHOTOCELL FILTER RANGES

NOTE: New, higher dengity fiiters are svailabie 1o correct “underexpoure ™ difficuivies in “P7 shytwrs. The
tadie betow fists st gronps with density ranges, The last Tour groupt {14-17) see the ntw T.1, Phess I fiiters.

Mardian Minimum Maximum
Lower Dansity Group P Stop £ Swp to F Stop
r 3 — ——— ————
t A3 0 .18
2 .20 a7 23
3 27 24 .30
4 P} | .32
5 At 38 Ad
1] A3 A% 51
7 .56 52 A8
8 &2 58 &5
9 .68 86 72
0 .76 73 L]
1 B3 80 85
12 50 B a3
13 a7 k1 100
14 1.04 1.0t 1.07
15 1.13 1.08 1.6
<+ 18 1.20 197 1.2
Higher Density 17 1.27 L4 1.0
T05294 Clear-gray-black Texas Intirument Shutters
706894 Frosted Fairchild Shutters
706857 Clear-Blue/green Both T.1, snd Faicchity
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M the camera malfunction is under expos-
ure, a)l of the procedures in this section
can be applied to Jocated the fauit.

(3]

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

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

o)

{8}

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

Remowval

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

b, Using Special Tool #) 1655, remove the focus
wheel retainer,

NGOTE: Newer shutters have a spring-loaded idier
gear which affects the focus wheel hardware, Be
sure to replice hardware with the same Iype 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
pasitive stop pin.

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

Instaliation

a. The cam follower assembly includes the inter-
ceplor which must reach under the pull-down
bar of solznoid no. 2. Use tweezers and slide
the interceplor under the bar, At the same
time, position the cam follower 5o that its
wider slot is centered over the threaded hole
in the mounting post (see Figurs 4-43), Secure
it with the cam follower retainer.

b. Engage the trim link pin with the namower
siot in the cam follower,

¢. Instaf] the posilive stop pin:

{1) Instali the compression spring into the
positivestop-spring socket in the shutter
casting,

(2) Insert the stop pin on (op of the compres-
sion spring.
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NARAOWER
S5LOT

CIDOIIR L4437

FIGURE 4-43 CAM FOLLOWER ASSEMBLY

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

Hook one end of the spring into the hole
adjacent to the adjusting sctew in the top
of the cam follower assembly,

Hook the other end of the spring onto the

pasitive stop pin.

d, Install the focus wheel and wheel retainer screw
using Special Toof #11855,

¢, Adjust the cam follower assemnbly:

{1} The ddjustment sequires that power be
applied to the shurter. Install the special
housing containing the hole for cam-
follower adjustment.

Perform the ¢lectrica) test as described in
“Foltow Focus Tesl” in Section 1l

Using a narrow-blade jeweler’s screwdrive
er through the adjusting hole, rotate the
cam-followser adjusting screw as necessary
to produce the propet meler reading,

4y

(5

{2}

3

Repairs{ Adjustments
2. Focus Wheel Components

The focus wheel, focus whesl pivet, cam fotiower
assembly retainer, and focus wheel retainer have
been changed on newer cameras as follows:

Older Camweas Newar Camarn
Foeus whee! retiine “E*
ring F106629,
Hax screw 0-80 thrasd Hex screw 0-B0 thread:
FIDBOES {nickin-plated Part #726019
finigh) {brass flash finish}

Otdar Carmeons Newar Camersy
Focus whewl — D33 center| 125 center hole
hote; part #7 06329 part #7 06208
Cam foilower assembiy Plastic snap ring
retaingr matsl *E* fing part ¥706697

#70E538

Focus whee! pivot with
peovisions for “E* ring;
part #706529

Pivor with 0.80 tapped
hole for hex screw: &
005 gracve for plastie
retainer paet 706699

See Figure 4-44 for identification of these parts.

The new focus wheel and retainer are not inter-
changeable with focus wheel part #706329 PP1I
and retainer part 706065 used on shutters con-
figuration F through M or any other type, Al-
though the old focus wheel may fit, it will not
function property. Do not interchange these
parts.

If a shutter with the new spring loaded idler gear
ang 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,
instait the new retainer on the focus wheel,

% .w’
N heed
FI0806% )

NICKEL FINISH POST

USE WiTh NONSPRING LOACED
ICLER GEAR AND “E* RING CAM
FOLLOWER RETAINER.

“E RING
06528

FOCUS WHEEL
091 DA,
706328

METAL "E" AING
06628

FIHE0NG

BRASE FINMISH PORT

LSE WITH SPRING LOADED
IDLEA GEAR & PLASTIC CAM
FOLLOWER SNAP RING.

HEX SCAEW
1060189
0-84 THED,

FOCUS WHEEL
125 Db,
06988

SNAF AING
108607

PMYOT PIN
080 THD.
MEE99
FIVOT Pike
106929
05 GHOOVE
OLDEA CAMERAS MEWER CAMERAS
¥ o CID0INRTI 444
FIGURE 4-44 COMPARISON QF CAM FOLLOWER COMPONENTS
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the lens to go to ils 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 fook like when the interceptor is
mis-located. :

¥ 4 \wrencerTon
ON WAGNG SI0E

To carrect this problem, do the following:

(1) Set jens 1o infinity, set trim wheel 1o 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, insest the
blade behind the Sol. #1 plunger, and
push inward, and hold this position {see
Fi_j;‘_.;re A L),

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

Caution: Be careful not 10 drop any
epoxy inte the shutter.

CI00321R71-4-45
FIGURE 4-45 INTERCEPTOR ON WRONG {5) With a tweezer, put the pew cap (#0, 5.5,
$IDE OF STOP PIN flat washer) on the follow focus stop pin.

. 1t is important that the new cap be put on
b, Interceptor on Wrong Side of Stop Pin . fye in Fi
(Older Comerss) in the same position as shown in Figure

446, The edge of the new cap must line
This condition is identified by the inability of up with the edge of follow locus stop pin.

CAP #OES,
FLAT WASHER

STOPF PIN

LINE EDGE OF
CAP TO EDGE
OF STOF PN

SCLENGHD 91

THIS EDGE CLOSEST
TO SOLENTIO M

CIHGI2IATI-4-46

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

{7y Assamble the focus wheel, Simulate in-
tercept, by using 3 flash simulator beard,
a film pack simulator #11774 (or empty
film pack), a remote shutter release cable
#112, and an 57 actuator. Cycle the cam-
era at least 10 times and, visually check to
see the aperture opening in the fens (smail
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 instatl the
shutter on the camera.

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

_§. ldler Gear
The idler gear connects the focus wheel 1o the lens.

Figure 447 shows the location of the gear in the
shuiter.
Removal

a. Using Truarc pliers, remove the idler 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.)

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

b. Install the retaining ring to secure the gear on
the post.

¢. Recollimate the camera.

Repairs/Adjustments

“Tight" focus mechanism movement may be trac-
ed to binding of the idler gear. [f analysis of this
complaint determines that the idler gear is the
cause of the “tight” movement. replace the gear
with a new repair tdler gear:

Early Cameras

Early cameras may be modified by changing the
idler gear with a repair idier gear. part number
100905,

Newer Cameras

Newer cameras employ a spring-loaded idler
gear assembly which facilitares collimation (sce
Section 3). If the idler gear on these cameras is
binding, reptace it with o repair idier gear. parr
number 700907,

$1 REMOTE TREM LiNK

CONTROL
ASSEMBLY

SOLENOID #2

CAM
FOLLOWER
ASSEMBLY

TRIM ASSEMOLY

IDLER/GEAR \

SOLENOIO FY RETAINING

FIGURE 4-46 INSTALLING CAF ON FOLLOW FOCUS STOP PIN
4.32

IDLER
RAING GEAR

FIGURE 4.47 SHUTTER COMPONENTS [FOCUS WHEEL REMOVED FOR CLARITY)
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After installing a repair idler gear, check the shutter
for backlash (see Figure 4-48), Try to rotate the
focus wheei 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. §f focus wheel back-
lash exceeds 1/2 tooth, the shutter assembly must
be replaced.

&. 51 Remote Control Assembly /Solenoid #2

The 51 remote control assembly (refer to Figure
4-47) provides the contacts for 2 remote shutter
cable. If it is damaged, replace it as follaws:

Removal

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

b. Unsoider the 5] ane Solenoid #2 contacts from
the substrate [Figure 4-49),

TRIM c. Using Special Tool #1166t (miniature offset
open-end wrench), remove the solencid retain-
ing nut from under the substrate, Use care to
avoid damage (o the substrate. As the nut is
loosened, pull up on the solensid to remove it
LENS from the shutter.

d. Remove the 51 block retaining screw.

Installation

cocus Al ' a. Position the §¢ block on the casting and secure
it with the retaining screw,

b. [nstall solenoid #2. Note that there are two
insulated connecting tabs and a short tocating

Position the solenoid carefully so the locating
IDLER stud botloms in its hole. Use Tool #11651 10
GEAR install and tighten the¢ mounting nut.

¢. Carefully dress the contacts over their pads on
the substrate {refer agair: to Figure 4-49) and
solder the solepoid #2 2nd 51 contacts. (When
soldering the S1 contacts use care 10 prevent

CHOIZRD A48
FIGURE 448 TESTING FOR IDLER WHEEL
BACKLASH

SOLENOID NO, 2 &1

FEA

FEa {52

+ 3 - -g}ﬂ

+ 0 =
L=

/
/ SOt Y
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CABLE

NOTE:  Some subtisstas have only the FFA contectt, On thete unin, the FT Contect i miming.

distorting the spring-action of the contacts.
First, insure a good connection before applying
soider. 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 selder connection.)

d. Instafl 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 1o Figure 4-50
when performing this procedure.

a. Set lens at infinity, and trim to full tight.

stud in addition to the threaded mounting stud.

£I00371 B2 -4-49

FIGURE 449 SUBSTRATE SOLDER CONNECTIONS
434
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FIGURE 4-50 ADJUSTING STROKE OF SOLENOID #2



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

¢. Using a jeweler's screwdriver, depress sofenoid
#1 plunger until it is seated (blades cloged).

d. Gently hold the shutter blades closed st the
edge of the casting — near trim assembly — The
jeweler's screwdriver can now be removed from
solenoid #) plunger.

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

e. Using jeweler's screwdrivers, depress solenoid
#2 plunger until it is fully seated. Do not allow
the screwdriver to touch the pull-down bar,

. Relcase blades,

, Inspect for correct intercept 3s shown in insets
A and D of Figure 4-5¢. {The intercepror
should not touch solenoid #2 frame.}

I the intercept is out of spec., remove the
focus wheel and adjust the solenoid #2 adjust-
ing screw as follows:

{1) Break loctite bond on solenoid #2 screw
using jeweler's screwdriver.

(aa)} For High Intercept. Turn adjusting
screw counierclockwise, in incres
ments of 1/4 tumn, with jeweler's
screwdriver. Retest as above after
each 1/4 lum.

{(bb} For Low Interceps: Tum adjusting
screw clockwise iy increments of 1/4
turn with jeweler's screwdriver. Re-
test after each 1/4 tum.

[ ]

-

{2y If the loctite bond cannot be broken, bend
the pull-down bar with a needle-noss
pliers (at the point shown in the illustra-
tion) as follows:

{aa) For High /ntercept: Bend bar up-
wards (increase angle) at the point
shown in inset “C™ and retest,

{ob) For Low Intercepr. Decrease angle
slightly by squeezing pull-down bar
as shown jn inset “B" and retest,

{i)  Alier making the stroke adjustment. re-
check at infinity and 10.4" for cormect
intercept, and to insure that the inlercept-
or doesn't kit solenoid ¥2 frame,

NOTE: If the loctite bond an the adjust-
ing screw was broken, reseal the screw
with loctire before reassembling the
camera.

436

7. Flash Fire Asserbly (FFA)

The flash fire assermbly contains the Nashbar
socket and associated electronics. (I the camer
has an old T.L, shutter with a ceramic substrate,
do not attempt to replace the FFA. The ¢ntire
shutter should be replaced.)}

Remaval
a. Remove the trim link as instructed eariier,

b. At the subsirate, identify the six FFA contacts
{sce Figure 4-49). Unsolder the contacts as
follows:

{1 Apply heat to one conlact at a time,

(2) As heat is applicd, use an Xacto knife to
raise each connector, Use extréms care
to prevent damaging the substrate.

c. After unsoldering all six FFA contacts, press
out the two rivets securing the socket to the
casting (Figure 451). Carefully lift the socket
assembly free of the casting, avoiding damage
1o the contacts,

CIGOIFA 451

FIGURE 4-51 FFA RIVET LOCATIONS

Instalistion

a, Very carefully, position the flash socket onto
the casting, maneuvering the contacts 1o the
appropriate pads on the sulbstrate.

b. When the socket is propetly positioned, secure
it to the casting with two rivets uging Special
Tool ¥11735,

c. Using tweezers, bend down ‘one of the con-
tacts in the four contact growp Over ity corres-
ponding pad on the substrate, {If needeg, the
contact may be cut to [t properiy on the pad.
thus eliminating the possibility of a short.)

(=3

. Repeat the previous step for the remainder of
the FFA contacts, (Note thar in the two con-
tac1 group, the contacts musi be bent upward
ontc the pads.)

CABLE CLAM?

RETAINING SCREW

CINI A 452

FTOURE 452 MULTIWIRE CABLE CLANP

e. Carefully examine the soldering to be cerstain
there are o cold solders, bridges, or iciclas,

_f‘ Install the trim link.

8. Subsirate

If troubleshooting with the Fault Analysis Charts
in Section 3 confirms that the shutter substrate
mus1 be replaced, follow the procedure below,
{This procedure applies only to “P” configuration
or later shutters,}

Remaoval

2. Remove the shutter from the camera and the
frant housing fram the shutter as previously
instructed,

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

¢, $et the shutter assembly onto helding fixture
#CR11892 a5 shown in Figure 4-53.

d. Using a miniature soldering iron {e.g., Weller

.. W-TCP-L or equivalent) heat each of the con-
nections on the substrale (refer again to Figure
4-49), With the point of an X-acto knife, gent-
Yy Jift the terminal up and away from the sub-
strate. Repeat this for each of the connections
on the substrate,

Caution: Do not attempt to lilt the terminals

HOLDING FIXTURE
reAIE9Z

CI003IAAY 453

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

¢. Once all the contacts are unsoldered, lift the
substrate with cable of [ the shurter,

Installation

Caution: Check all terminals on the new sub.
strate for any solder residue that may cause a
short to the casting, Do nat bend the substrate
since internal damage 10 the integrated circuits
could secur,

a. Position the substrate over the focating pins
on the cacting and carefully lower the substrate
insuting that all Jeads come through the appro-
priale openings on the subsirate, Make certain
titat the substrate ties flat on the casting.

b, Install the retaining screw to secure the cable
clamp to the casting

. Using tweezers, very carefully bend each lead
aver (t$ solder pad on the substrale,

4. Solider each lead one at a time, being careful not
to use too much selder,

NOTE: When repiacing a Fairchild substrase,
clip off the FT terminal from the socket,

~”

. Check cach of the selder Jeads visually., Figure
4-54 shows exampies of good and bad solder
joints. Be tertain that the solder joints con-
form to the good examples. (A usually accur-
a1¢ indication of an acceptable connection is a
neat, shiny solder joint.)

. Reassemble the shutter, Before jnstaliing it on

the camera, ¢heck shutter operation on the

shutier tester,

& [nstall the shutter on the camera. Check camers
operation on the Comprehensive Tester.

Iy

2. Separating Front and Rear Lens

If dirt should sccumulate betwean the front and
rear lens elements, proceed as follows:
&, Set the lena at the infGinity position.

b, Use 3 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 tens at )0.4“.

d. Use Bristol screwdriver no. 11753, On the
underside of the shutter housing, loosen the
idler gear screw. Om newet cameras the idles

4-38

gear may be disengaged simply by pressing it
down with tocl #1{939.

¢, While the idler gear is disengaged, unscrew the
front lens element and ctean the dirt. Continue
below:

10. Cleaning/Lubriczting Lens Barrel Threads

A common malfunction which causes sticking ot
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:

#. Remave the front lens assembly (paragraph 9
abave). :

b, Wiith a Q-tip, clean the threads of the barrel,

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

d. Use a hand held hair dryer with medium heat
and thoroughly dry the lubricant.

¢. Clean the Jens innet surface with a Qutip,

f. Reinstall the front lens assembly. Line up the
previously grease-marked lines when starting
the lens into the rear element, After the fens
i$ started, turn it all the way to the infinity set-
ting and check that the gease mark on the lens
im is at the four o'clock position.

& 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 mounied component, jt is sub-
jeet to demage from improper bandling of the
camera, If force is used (o close the camerz with-
out first releasing the erscting link, the hinge
bracket {(as well as the erecting link) witl be suffi-
ciently damaged to necessitate replacement, The
damage wili be evidenced by faiture of the camera
to close and latch in the proper manner, The
hinge bracket is reptaced in the following mannes:

Removal

1. Erect the camera to picture-taking configusation,

2, Open and remove the front cover,

NOTE: On early cameras, the shutter hinge
bracker is held yo the bottom plate with hinge
pins, Release the bracket as directed in siep 3
below (Figure 4-55). On later cameras, the
bracket is rivered In place, Remove the rivels
using Special Tool 11877,

baAD
TMISALIGNE D CONTACTI

FFA — F 50L. F2/51

BaD

SOL. #1/54 FLEX

CIHEIN AT 454

FIGUAE 4.54 ACCEPTABLE/NON-ACCEPTABLE SOLDER JOINTS
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‘FIGURE 456 RELEASING SHUTTER MOUNT

3. Using the blade of a jeweler's screwdriver,
spting the shuiter hinge brackei on each side
Just encugh to selease the pins, See Figure 4-55,
This will release the shutier hinge bracket from
the bottom plate.

Caution: With the retaining screws removed,
the shutter is still artached to the camers flex
circwit by the ribbon cable, Handie the camera
and shutter with care to prevent damage to the
cable.

JEWELRR'S
SCREWDRIVER

C35002(M32) 4-55

HINGE BRACKETS

4. Hold the shutier in place on the hinge brackst

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

5, Remove the two hinge-to-boot-retainer screws
located adjacent 1o the round lens opening in
the shutter hinge-brackst. Newer cameras have
rivets instead of screws.

6. Using Special Tool ¥11654, remove the shutter
hinge-bracket-to-short-cover hinge pins. Sex
Figure 4.56, The hinge bracket may now be
removed,

Installation

NOTE: If the bracker was originally rivered, re-
place the rivets, If bracker looseness has been re-
ported, replace the hinge pins with rivets {see
“"RepairsiAdjustmenis”, parograph 2). Otherwise,
continue with the procedure beiow,

1, To install the replacement shutter mouniing

CINIANAN-AE8

—

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 o that the outer
ends of the pins are Nush with the duter hinge
surfaces,

. Install and tighten the two shutter-hunge bracket-
to-boot retaining screws.

4. Using 1 jeweler’s screwdriver, carefully pry cach
of the two hinges at the lowsr comners of the
bracket just encugh to spring the pivot pins in-
to their sockets, o

5. Swing the shutter into position on the hinge
bracket,

6. Install and tighten the four shutter retaining
SCTEWS.

7. Qose the Iront cover and check the camera,

tab

Repairs/Adjustments
1. Shotter Installation

Some Fairchild printed circuit substrates sre not
insulated and may short out on the original shutter
hinge bracket, part no. 705297, To prevent this,
remove the 3 insulating pads on the bracket and
replace themn with a 2 piece insulation, numbers
705894 and 705892 as shown in Fagure 4-37. Or
replace the entire shutter bracket with the new
type no. 705893,

HINGE BRACKET ASSEMALY -~ 206297

{3 REQ)

Used On: T.1 ondy, Conligurationt F. G M. L K & L
HINGE BRACKET ASSEMBLY — 70593

105892

Useef On:
1. Fairohiid, s camerse
2, T, Configoration P, and oIl athers thereatier
CX0IHRY 45T

T e e PP e e—————}
FIGURE 457 HINGE BRACKET ASSEMBLIES

2. Bracket Looseness

This procedure is to be used when 2 canfera is re-
ceived with a complaint that the shutter bracket
casily becomes disconnected from the bottom
plate, This problem is resoived by replacing the
shutrer hinge pins with rivets. (Later cameras al-
teady have rivets in place of the hinge pins. f 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
F11877 and replace it with rivet #705639.) To
change from hinge pins to rivets, complete the
procedure which follows:

a2, Open the camera and erect it to picture-taking
configuration,

b. Remove the front cover from the czmera.

¢. Release the shutter hinge bracket from the
bottom plate by springing the bracket iree 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.

¢, With a #1 center drill held in 2 hand pin vise,
cut away a cfearance area on the inner frame to
provide enough room for the rivet installation
(see Figure 4-58“A™), Use extra care when start-

A PN VISE

LI A7

"IGURE 4.58 RIVETING THE SHUTTER HING
BRACKET

ing to cutinte 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 as shown in Fig-
ure 4.58“A". When the cutout is weli stared,
tower the angle of the drill 1o complete cutting
the inner frame, When done it should look tike
the inset in Figure 4-58“B")



[. Also using the #} center drill, countersink the
hole in the bottom plate assembly as shown in
Figure 4-58"B",

g Repeat steps ¢ and { for the other side of the
inner frame,

h. Align one of the pivot holes in the bracket with
the comesponding countetsunk hole in the bot-
tom plate. Insert rivet #705639 from the inside
of the bottom plate to secure the bracket 1o the
boftom plate. (It may ease this operstion 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-
peit this step for the opposite side of the bracket.

i. Examine the fiveted area carefully: the rivet
head must be flush with the side of the botiom
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 is closed, As a final check, test for Light
leaks.

i

1. FRESNEL DRIVE SYSTEM ASSEMBLY

‘The Fresnel drive system assembly controls the
Fresnel carrier through its cyele from viewing posi-
tion to exposure position (and return). The sys-
tem consists of two bel-crank assemblies, an sctus-
tor link, and the associated springs. These assem-

blies are mounied in such 2 way that the motor
drive pinion shaft is 2lso invoived in the system
functions. Faulty operation can resul? from brok-
«£n 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 remowalf
installation procedures below instruct you in the
manner (o atsemble the drag link to the bell crank.
These instructions pertain only o early cameras,
A design change has resuited in latest cameras
having a one piece assembly 1o eliminate angular
orfentation problenis between two pieces, How-
ever, the new design complicates repair of the cam-
era, When working on this area of the camera, If
you have part number 705290 on hand, use it. Jf
Yyou kave ¢ drag link problem and have neither the
pinned ror keyed parts, you wilf have ro replace
the entire lower camera back assembly, (When
you do this, salvage parts from the old assembly.}

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

3. Remove the leather from the bottom cover and
rerfiove the cover in manner prescribed earlier,

4, Referring to Figure 4-59, remove the two aver-
ride springs using rweezens,

5. By manually rotating the second idler gesr in
a counterclock wise direction, operate the gear
train until the Fresnel carrier swings up to the
expasure position.

DRIVE SPRIN?

QVEMRIGE
SPRINGS

CIMIA A2 489

FIGURE 4-58 REMOVING OVERRIDE SPRINGS
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6. Refer to Figure 4-60. Use the tweezers to
catch the ¢nd of the booster spring. Stretch
the spring just enough to unhook the end of
the spring,

TWEEZERS  DAIVE SFRING

£3000A460

FIGURE 4.60 REMOVING BOOSTER SPRING

7. Refer to Figare 461, Using tweezers, slip the
hooked end of the Fresnel carrier drive spring
off its retainer on the drag tink bell crank,

8. Refer to Figure 4-62, Remove the gear-traine
assembly mounting screws. Note that three
are machine screws but the fourth is a setf-
tapping screw. Note its location for reference.

DAAQ LINK
BELL CRANK

CIOX2AZ-4-81

FIGURE 4-61 REMOVING FRESNEIL CARRIER
DRIVE SPRING

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

NOTE: Do not disturb the gear-train when
performing the fotlowing steps.

10. Grasp the gear-tzain in such a2 manner that the
front cover latch is depressed and pull the gear-
train down and away (rom the camera, Imme-
diately apply a rubber band lengthwise around
the gesr-train to hold the gears in place while
performing the following steps.

NQTE: Arthis point in the procedure, the
gear-train s still fastened to the flex clrcuit,
Be careful to avoid damage to the flex elreuit,

QUTER PLATE

SELF-TAPPING
SCREW

$6 ADJUSTING
SCREW

MACHINE SCAEW

MACHINE SCHEWS ~,

GO0 A 452

FIGURE 4-62 OUTER PLATE MOUNTING SCREWS
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1 1. Grasp the recock-ram {Figure 4-60) bel) crank.
Rotate the bell crank countertlockwise until
it disengages the got in the drag link.

12, Swing the drag link away from the bell crank.

13. Rotate the recock-ram bell crank counterclock-
wise spproximately 180 degrees to provide
access 1o the end of the drive pin,

14, Using o mindgture drift pin, push out the drag
link bell crank pin,

21. Span the motor pinion shaft with tweezers and

press the plastic coupling from the shalt,

Instaltation

1, To replace the drive system in the camen, begin

by diding the pinion shaft thyough its bushing
just far encugh to permit installation of the
phenolic washer.

2. Using retainer plies, Special Tool #11659, spread

the grip ring and pass the pinjon shaft through

6.

e

Rotate the gear train so that the slot in the
pinion shaft is visible. With the special rool,
start to press the coupling on the pinjon 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
[

.

12,

Rotate the mator shaft so that the tang on the
drive spring will mate with the slot in the cou-
Pling. Check the mounting clamps to see thar
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.

15, Remove the bell crank and shaft as an assem- the ring. 8. Remove the tool. 13, Swing the motor ¢clamps into p!a?e and tighten
bly. The drive spring will be released. The . . - 9. Rotate the gear train so that the slot in the the two screws.
plastic sleeve witl also be refeased. 3. gt‘;’t‘t“:r;";lﬁi” train into position along the coupling is visible.
) l = t . . . . , - - 1+ 4- 3 4. v .
16. Use 3 solder-removing tool and remove the 4. Press the drive pinion gear against the end of 10, Using Special Gage ¥11708 (see Figure 4-64), 1 isually check the gap between the drive spring

sclder from the flex cir¢uit at each of the two
motor contacts,

17. With tweezers and, if necessary, a soldering
iron, ift the flex circuit from the motor
conlacts,

18. Using 3 Bristol screwdriver, ioosen 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
" [ree of the motor housing.

20, Grasp the MCC holder with i weezers and, at the
same time, raise the contact gnd of the motor

" up. Withdraw the motor coupling spring from
the plastic coupling (se¢ Figure 4-63).

the bushing and hold it firmly against the bush-
ing. Using the special tool, spread the grip ring

and slide it as close 1o the other end of the bush-
ing as the tool will permit. The tool is such that,

when the pressure on the pinion is released, the

clearance between the pinion and bushing should
be .003 10005 inches. (Check with a feeler gage,

Special Tool #11678.)

NOTE: Whenever the mator coupling is removed,
o new coupling should be insiolled in the camera,

Do not attempt 1o salvage the old coupling,

5. Insert the plastic coupling inte the cavity on
- Special Toal #11707. This must be done so the
slot in the end of the coupling engages the tang
in the tool.

insert the small tip of the gage into the slot of
the coupling. The opposite end of the gage
should meet the inner wali 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,

tang and the bottom of the stot 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 dizmeter of the
Spring wire,

GAGE F11308

FINION
SHAFT

DRIVE
SPRING
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FIGURE 4-64 ORIENTING THE PLASTIC COUPLING WITH SPECIAL TOOL #11708
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15, If the gap is too small or non-existent, use the 2], Align the sleeve (and spring) with the hole jn
small end of Special Tool #11707 to apply the bottom plate. lnsert the shaft into the
pressure to the end of the motor shaft (the end sieeve. The end of the spring must engape the
opposite t:]e drive end), While holding the boss on the inside of the bottom plate.

t i imit of it
:'::\, :.;r :,h;ré :gﬁ;;’;‘;;?;‘ l:: lsl: :ﬂn:::: s 22, Ride the shaft th.roggh the siseve until the end
jewele'r’s screwdtiver, Move the spring only of the shaft just begins to emerge from the
enough to provide the necessary clearance, end of the siceve,

L6, If there is tos much space between the drive- 23. See Figure 4-65. Use tweezers to instal) the
spring tang and the bottom of the coupling siot, draglink bell crank. The bell crank must be

- the spring must be moved towards the coupling. installed as sho\afn on the |llustraupn 50 that
Use the jeweler’s screwdriver and carefully work the bell crank will engage the slot in the drag
the spring away from the motor housing until link,
the gap requirement is satisfied, 24. Push the shaft in until the bell crank is flush

17. Insert the MCC, together with its holder, into against the camera housing (see “*Repairs/
the mounting clip. Adjustments™),

18, Use tweezers to install the flex circuit over the 25. Rotate the recockram bell erank (on the outer

two motee contacts, and solder the contacts,

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

20, See Figure 4-65. Ingert the plastic sleeve into
the drive spring.

side of the botiom plate) in the counterclock-
wise direction until the hole in the shaft is
aligned with the holes in the drag-link beit
crank. Hold the shaft in this position. (See
“Repairs/ Adjustments™ for more information
on bell crank angle.)

26, Use tweezers to insert the drive pin in the belt
crank hole, Use needie-nose plisrs, Press the
pin into place.

27, Raise the camera and gear train assembly to
eye level 50 that both mating surfaces can be
observed. Engage 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 tatch pivot),

29. Hold the gear train and the camera body tight-
ly together. They musinat be aliowed to
separate. Rotate the two assemblies so that
the gear train is uppermost.

30. Maintaining a steady pressure against the gear-
train assembly, use a dental pick and relocate
the pick-tatch so that the pick-latch pivots
drop into their pivot holes.

31, Using the dental pick, Jocate the safety cam
actuator in the proper place on the second
idler cam,

32, Gently rock the gear-train from side to side
until all the gear posts fall correctly into their

pivot holes, When ali pivots are correctly
aligned, the plate will seat solidly and permit
no further rocking action.

33. Reler to Figure 4-58, Install the three machine

screws and the self-tapping screw to secure the
‘gear-train assembly {see “Repains/Adiustments™).

34, Cut and remove the rubber band, Tighten the
SCrews,

35. 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 draglink and into the groove
in the arm,

37. Hook the longer spring extension into the
commesponding groove in the arm of the ball
¢rank,

38. In the same manner, instail the second spring.

39. Engage the hook on the end of the Fresnal
carrier drive spring with the notched blade of
the modified jeweler's screwdriver (Figure 4-66,
step 1)
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40. Feed the hooked end of Special Tool #11680
under the spring, engaging the tool with the
hocked end of the spring (Figure 4-66, step 2).

41, Pull the end of the spring completely around
and temporarily secure it on the override spring
mounting Jug (Figure 4-66, siep 3). Put aside
the pulling tool,

42, Using the notched-biade screwdriver, push the
end-of the spring down, securing it on the bell-
crank retzining stud (Figure 4-56, step 4 and
step 1),

43, Using the end of the screwdriver, slide the
spring tightly against the bel] crank,

44, Rotate the second reduction gear counter-
clockwise to actuate the gear train until the
Fresnel carrier iifts to the exposure position.

45, The booster spring has one long hooked end,
Hedd the spring so that the open loop of the
spring is toward the top of the camera, Sip
the Igop through the space provided and en-
gage the loop on the stud of the bell crank.

46, Using Special Tool #11680, pull the other end
of the spring down and fasten the hook of the
spring on the anchor point of outer plate.

47. Continue rotating the second reduction gear
counterclockwise until the mirror retupns to
the viewing position.

48, Check the camen for proper operation.
49; Install the bottom cover,

50. Install the front cover.

$1. Replace the leather,

52. Recheck the camers.

Repairs/Adjprstments
1. Recock Ram Binding ( Refer to Figure 4-67)

On some cameras, a delay in the time between
pressing S! and the 1aising of the Fresnel assem-
bly causes the recock ram to bind against the
ouler plate at the bell crank shaft connection. To
conlirm the existence of this problem, see if the
end of the Fresnel drive spring (nearest the recock
ratn) dips between the sceve and the bottom plate

To overcome this problem, install a spacer (part
number 705798) on the outer plate under the
mounting screw shown in Figure 4-67. This shims
the cuter plate 6.007" away from the inner frame,

2. Quter Piate Mounting (Cable Clamp Repair)

In making repairs to the camer or any accidentat
dropping of the camera could damage the metal
studs used to secure the cable restrainer to the
outer plate. This procedure tells you how to solve
this problem without replacing the whole bottom
plate, {Refer to Figure 4-68.)

2. If one stud is damaged, A or B, obtain a self-
tapping screw, ¥705169, the same as used'in
mounting the cuter plate,

b, Cut the screw, Jeaving a shaft length of about
3/4" to one thread,

Caution: The shaft cannor 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 Tront latch or other
components in the same area,

OUTER PLATE

TWEEZERE

L0 R H-4-47

FIGURE 467 RECOCK AAM BINDING MODIFICATION

SELF-TAPPING
SCREW ¥TOS169
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c. Use the shortened screw to secure the clamp,
Coat the shaft with Eastman 910 adhesive, (Use
very little — no spilt off is allowed.)

d. If both studs are damaged, use another screw in
exacily the same way for the other hole.

e. If, by chance, the clamp was pulled away from
the stud without damage to the stud, it will be
necessary to file down the stud and then dsilt
it cut with a #56 drill. (This is needed 10 pro-
vide a hole in the outer plate to enable the
above fix to be used.} Use caution while drilling
the stud to prevent damage to any other com-
ponents and be sure 1o remove all lings,

f. Reassemble the camera and check for smooth
front cover action,

J. FRESNEL CARRIER (Including Drive Pawl
and Drag Link)

The Fresnel carrier is the swinging mount for
both the Fresnel screen and the exposure mimror,
The surfaces of both the screen and the mirror
are exiremely deticate and are, thus, ¢asily dam-
aged. If the taking mirror surface has been dam-
aged or soiled, the quality of the pictures will be
degraded and the Fresnei carrier must be replaced.
The mirror may be cleaned with Kodak lens clean-
er. (However, the Fresnel cannot be cleaned,) Be
sure all cleaner is removed after cleaning. Other-
wise, 3 residue on the mirrar will interfere with
focusing or viewing.

"IGURE 4-68 REPAIRING DAMAGED STUDS IN THE OUTER PLATE CABLE RESTRAINER

Both the drive pawl and the drag ink 2re subject
to wear during camera use and, since the Fresnel
carrier must be removed to provide access to
these two components, their removal and replace-
ment procedutes are included in these paragraphs.

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

3. Remove the leather from the bottom cover and
remove the cover as previously instructed,

4. Release the mirror cover/boot assembly from
the camera as follows:

{a) Remove the mirror cover/inner frame
hinge pins using Special Tool #1 16354,

(b)  Tdentify the two (or three) boot retainey
screws on the roof of the film compart.
ment and remove them,

(¢} [nsert boot remover tool #11658 into
the film compartment and release the
boot tabs from the inpes frame,

{d) Slide the erecting link free of the slot.

{e) Reinstall the front cover and place ik in
the raised position,

(f} Swing the entire mirror cover’boot assem-
By forward, cradling the shutter in the
front cover.



(8) Lock the assembly In the raised position
a3 shown in Figure 4-68* A" by setting the
erecting link into the slot between the
front cover and the inner frame,

aEcTingG
LINK
ERONT
INNER
coven FRAME

CI00TH RI)-4-28.4

FIGURE 4-68A CAMERA PARTIALLY DIS
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 dise
assembled. Proceed ps followa: (Jf other
repairs must be made, continue with step §.)

(a) Carefully peel off the old light step,

(b} The stock light stops have adhesive ab-
teady applied, Peel off the backing paper
and press the light stop into position on
the camrier, Avoid wrinkles or creases.
The location of the light stop is critica);
if not precisely positioned, the camera
might have a failure similar to an inter-
mittent 53 mode function. Reptace the
light stop in the comrect location (see Fig-
ure 4-69),

CI2AR)-A-09
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6. Using tweezers, remove the two override
springs {from the drag link bell crank (refer
back to Figure 4-59),

7. Using Special Tool #{ 1664, press out the two
Fresne] carrier hinge pins,

8, Release the safety latch (if camera has one)
and Lfy off the Fresnel camier. If the carrier
is to be reused, place 4 protective deeve around
the Fresnel carrier to prevent damage to the
mirror or the Fresnel sereen,

9. At this point, the drag link may be replaced
if needed. Do this as follows, refeming to
Figure 4-70:

(2) Use a miniature drift pin or Special Tool
¥11662 and drive the pivot pin just far
enough to clear the drgliink.

(b) Bace the replacement drag link inte
position.

(¢} Uke paraliel-jaw pliers and press the pin
into place 50 that the ends are flush 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.

(b) Usez miniature deift pin and drive the
pivot pinfar enough to clear the drive
pawl (Special Toof F11662).

(¢} [Install the spring on the replacement
drive pawl,

(d) Set the pawl and its spring inte position
and drive in the pivot pin until its end is
flush with the casting.

(e) Engage the end of the spring in its dlot in
the pawd,

DAIVE PAW,

CIMINRZ 420

FIGUAE 470 DRAG LINK & DRIVE PAWL

Instal.hti'f.-n

NOTE: New Fresnel carriers operate without a
safety latch, actuator or spring and require new
override springs. Beginning with cameras having
1piit image fresnel assemblies, the changes are
mandatory, The safety latch must be removed
fromt the botrom plate. Its aciuator and spring
may be left in place providing that the spring ten.
sions the actuator, Aiso, with cusiomer approval,
the new split-image Fresnel screen should be in-
stalled (see "Repairsi Adpustmenis”), Before in-
stalling the carrier, lubricate the drag link slotted
opening with Lubripiate,

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 positlon of the
motor drive coupling spring on jts shaft.) 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 Fresne! opposite the drag
link just encugh to be able to get to the drive
pawl tension spring. Engage the pawl spring
with a dental pick to guide it into the paw] cavi-
ty. Push it in (while applying tension) as far as
it will go, 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 lush with
the surface of the casting.

5. In Jike manner, install the hinge pin on the drag
link side of the carrier.

6. Carefuily depress the carrier by hand while ex-
amining the two hinge areas 10 make certain
there is no interference or binding.

7. Remove the protective sleeving from the Fresnet
cafrier.

8, If an old style, non split-image camers, check
the safety Iatch 16 make sure that it has comrect-
ly captured the camrier, {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 needi¢-nose
pliers and engage the drag link, ’

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

. Eroove in the arm,

11. Hook the longer spring extension into the corres-

ponding groove in the arm of the bell crank.

12, In the same manner, install the second spring.

£3. By rotating the second reduction gear in the
counterclockwise direction, operate the pear
train through one complete cycle to check
proper operation of the system,

L4. Set the mirror cover into position and insart
the roller on the end of the erecting link into
the hole at the end of the curved slot, Side
the link into pasition.

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,

{6, Carefully lower the cover into place,

17. Snap the boot retainer into place by applying
finger pressure to the two points indicated on
Figure 4-71.

RETAINER

18. Reinstall the two mirror-cover to short-cover
hinge pins and raise the Fresnel assembly,

19. Install and tighten the inner-frame to boot
retaziner screws.,

20. Slide the bottom cover into place.

21, Install and tighten the four coves retaining
SCIEwS,

22, Check camers operation before proceeding
below,

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

24, Install the front cover,
2%, Qlose the cover and check the camera operation,

Repairs/ Adjustments

1, Fresnel Carrier Spacer/Entrance Pupil Horizon-
tal Displacement

In Section 3, one of the troubleshooting proced-
ures concerns entrance pupii horizontal displace-



ment, If the pupils are horizontally displaced, a
spacer (part number 705798) is avaitable ta cor-
rect the problem, After removing the Fresnel
carrier jnstall the spacer as foows:

NOTE: The spacer is installed only on the left
hinge pin,

With the assembly positioned so that the Fresnel
screen in on top, install the left side hinge pin by
starting the pin through the hole ia 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 Fresae) away from the gear
train, To move the carrier in the other direction,
insert the spacer on the left side of this hinge.
When completing this repair, retest the camen.
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FRESNEL
CAHRIER
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HINGE PIN

s AIGHT $IDE
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. _ - _CI0OIARN4IT
- TFIGURE 4.72 CORRECTING HORIZONTAL D!S.
. PLACEMENT OF THE FRESNEL

2. Fresnel Carrier Warping

If the previous procedure still does not bring the
entrance pupils into horizontal alignment, exam-
ine the carrier, Jf{tis warped, try to gently bend
it to correct the problem. If it does not help, re-
place the entire carrier assembly.

3. Fresnel Carrier Seating (Split image Fresnels)

I excessive shadow appears on the split-circle
image, exeraine the Fresnel carrier for a small
ridge of Nashing (in the area shown in Figure
4-73). This flashing could keep the carrier from
properly seating on the inner frame. I the flash-
ing is there and can't be removed, replace the
carrier,

A second area of examination is also necessary
when instailing a split-image Fresnel. Theck the
inner frame. On very early camera models, two
zars are present on (he inner frame (Figure 4-74).
H an early model inner frame, use an Xacto knife
to cut these ears off as shown in Figure 471,

452

Also, be certain that new ovemide springs -
#705902 are used with the new drag tink -
#705897 on the Fresnel camier.

FLASHING
RIDGE

CHWHATI 473

FIGUAE 4-73 FLASHING ON FRESNEL
CARRIER

After installing the split-image Fresnel, test the
camers according to the jnstructions in Section
3, Troubleshooting.

4. Split-Image Matchups

NOTE: Refer to paragraph £4 for instructions
on converting plain Fresnels to split-image Fresmels,

When instatling a split-image Fresnel, examine
the shaort cover for the following components
which must be used with the split-image:

a. Concave mirror (with retziners)
b. 3°® tilted eyelens
¢, Waferlens

¥ the examination reveals that the new concave
mirror and 3° evelens are in place, but there is
no wafer teng, replace the entire short cover as-
sembty, If the examination shows that the waler
lens is present but the new concave mitror and
3° tilted evelens are not, modify the short cover
by installing a new mimror and 3 new eyeiens to
go along with the wafer lens.

CHAAATI4-74

FIGURE 4-74 REMOVING "EARS” FRAOM
EARLY INMER FRAMES

NOTE; If in the course of checking the optics
system you note that the entrance pupil is verit
cally out of specificarion, perform the erecring
link adjustment calied for in paragraph D.

K. LIGHT BAFFLE

The light baffle function is to stop unwanted
light from reaching the film during the exposure
portion of the operating cycle. If the baffe has
been distorted or if it fails to function because

of binding, a broken spring, or other matfunction,
undesireable fare will appear on the pictures.
The following paragraphs describe the procedure
for removal and replacement of the baffie,

NOTE: Before disassembling the camera to re-
place an apparently defective light baffTe. examine
the camera o determine if the problem is caused
by bent baffle ears. If it is, the baffle can be re-
paired without removing it from the camera, Refer
te “Repatrs/Adjustments™ ar the end of this
section,

Removal
I. Open and remove the front cover.

2. Remove the bottom cover as previously
instructed.

3. Remove the boot as previously instructed,

4. Remove the shutter bracket pivot pins and
swing the entire upper camenra back 10 one
side, Use care to avoid damage to the ribbon
cable,

3. Remove the gear train cover and rotate the
second reduction in a gear counterciockwise
direction until the Fresnel catrier swings up
into the exposure-mode position. Cover the
Fresnel with a protective cover.

6. Use duck-bill or needle-nose pliers: grasp the
light baffe hinge pin and bend it to a 9G°
angle. See Figure 475, Use a smzll peen ham-
mer and knock the pins inboard, striking the
tool while holding the bent end of the pin, Re-
move the leflt-hand (viewed from rear) pin first,
Remove the spring and light baffle by sliding
off the right-hand pin,

DQUCK BrLy OR
MEEQLE NCOSE
PLIERS

HINGE PIN

CI0QIMPI 4TS

FIGURE 4-75 AEMOVING LIGRT BAFFLE HINGE PIN
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7. Lift out the baffle.

Installation

1. Position the new baffle In the camera, ready
for installation.

2. Using tweezers or needle-nose pliers, insert the
end of the pins into the hinge holes from the
center of the camera (Figure 4-76),

3, Install the baffle with its spring on the righi-
hand pin. Use pliers with one jaw on the out-
side of the hinge post and squeeze the pin cut-
wards until it reaches the stop (Figure 4-76),

C30032(R21-4- T8

FIGURE 4-76 USING PLIERS TO INSERT
LIGHT BAFFLE HINGE PIN

4. Refer to Figure 477, Install the spring on the
right-hinge pin.

5. Engage the shorter of the Two spring extensions
in1o the slot on the 1ip of the baffle (Figare 4.77).

6. Use a dental pick or other suitable toul and
hook the longer spring extension into the slot
provided for it on the inner fmme (Figure 4-77),
Check the spring action of the baffie, It must
be completely free — no evidence of binding is
tolerable. Also, when in the raised position, the
bafflas should rest uniformly on the baffle stops
of the inner frame. .

1. Remove the protective sleeve from the Fresned
cargier and manually rotate the gear train to
lower and latch the Fresnel,

4-54
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8. Swing the upper camera back into its normal
position and install the shutter bracket pivot
pins,

9. Reinstall the mirror cover/boot assembly as
previously instructed.

10. Manually rotate the second reduction gear in
the gear train in a counterclockwise direction,
until the mirror is in the exposure position.
Reinstali the gear train cover,

11, Reinstall the bottom cover and check the
camera.

12. Replace the front cover,
13. Replace the leather on the bottom cover,

Repairs/ Adjustrents
1. Oil on Baffles

Some light baffles may be received with oil on the
surface. The oil will dirty the taking mirsor, pro-
ducing & shadow on the bottom of the pictures.
In this case, change the baffle and clean the dirty
mirror with lens tissue andfor Q-tip moistensd
with lens cleaner, Also check whether oil 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 & follows:

& Remove the (ront cover.

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

c. Hold the camera bottom up and look inside the
film compartment. The light baffle i visible
toward the front edge of the ftm compartment,

4. insert the tool with the slotted, right-angled end
first, paraliel to the bottom of the baffle,

¢, Keep the long handle of the tool handle aligned
with the side of the baffls and slide the end to
the inside of the camera, thereby catching the
baffle in the slot (Figure 4-78).

f. Push the tool away from you, gently, until you
feel the resistance caused by the curl at the end
of the ears.

£ Once seated as described, push the handle end
of the tool up justenough to touch the edge of
the bottom cover,

h. Without purting sngular stress on the baffle,
slip the toof toward the outside of the camena
and carefully remove,

i Repeat the same process on the other side to
be certain that both ears have the same comect
bend,

L. EXPOSURE COUNTER

The expasure counter registers the number of
pictures remaining in the camera. An obvious in-
dication of malfunction would be its failure to
correctly regisier the remaining pictures.

Amaong the possibie failures are the foliowing:

1. Switches S§ and 89 are integml components of
the counter assembly and if they become defec-
tive, the counter essembly must be remaved
and replaced,

WGHT AAFRFLE

SPECIAL TOOL #M1171)
TOUCHING THE EDGE
OF THE SOTTOM COVER
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2. The spring contacts of switches S8 and §9 can
suffer fatigue. The contact points, a5 in any
switch, can become dirty or corroded. If other
repains require electrical disconnection of S8
and 59, the switches can be damaged by im-
propet soldering techniques. Whatever the mal)-
function or its cause, the counter must be re-
moved and replaced.

. The counting mechanism is subject to wear and
damage in the ratchet/pawl sreas, Ratchet teeth
may become worn or dumaged. The drive pawl
and/or reset pawl can be broken or their mount-
ing points wom or damaged,

. I repairs are performed in the MCC area, it is
possible to damage the clip which supporis the
MCC holder,

Removal and replacement of the counter is
sccomplished in the following manner:

Removal
1. Open and remove the front cover.

2. Pect the leather from the bottom cover and

remove the bottom cover according to previous

instructions,

2, Insert an empty film peck to prevent solder
from entering the film chamber, and 10 set the

counter mechanism in 2 configuration necessary

to permit its removal,

4. Using the specified soldering iron and sol der-
removing device, unsotder the three 58/59
rounter switch conlacts from the flex cireuit
(Figure 4-79).

NOTE: Newer counters have a different
patrern of conlacts as shown by the inset in
Figure $-79,

BATTERY CONTACTS

5
6.

Use tweezers and tift off the flex circuit tab.
In like manner, unsolder the two S& contacis,

7. Using tweezers, dide the MCC holder out of its

mounting clip,

8. Carefully 1ol back the flex circuit just enough

to provide access to the counter screws.

9. Remove the two screws which sécure the a

counter assembly to the inner frame (see Figure
4-30).

10, Grasp the MCC mounting clip with tweezery

and Eft out the counter,

MCC
MOUNTING
S5CAEWS  CLIP
MOTOR
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COUNTER INSTALLATION

brackets over the Jocating pins. (Note that the
brackets have hoies for both Jocating pins and
mounting screws,)

- Install and tighten the wet mounting screws

(set “*Repairs/Adjustments™),

. Check the operation of the counter, Manually

rotate the counter to 0 on the dial, Remove a
and reinstall the film pack. The counter should
return to its starting position. Check for mech-
anical binding. Check the reset pawl,

- Slide the MCC holder into its mounting ¢lip.

Make certain that the insulating tongue of the
flex circuit is in position between the MCC
contacts and the motor frame, 1f the tab has
been dislodged, carefully reinsert the 1ab,

. Using tweezers and pressing lightly, bend the

NOTE: Asalready noted, a new type of counter
is available, The vider type has the three swirch
contacts lined up in a row while the newer style
has the middie coniacis offset from the o ther 1wo.
Iry to repiace the defective counter with one of

-4

SA/3%
CONTACTS

CHUIIAZ 478

FIGURE 4-79 SOLDER FOINT IDENTIFICATION
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the same type to facilitate soldering,

L.

*J

Before installing the counter, identify the drive
pawl which is a part of the Fresnel camrier and
ihe metal reset pawl on the counter.

. Holding the counter as shown in Figure 4-81,

guide the flat tongue of the reset pawl into the
forked end of the reset pawl spring in the film
compastment. Simultaneously, rotate the drive
pawl {using a dental pick) so that it enters the
cavity in the inner frame,

. Once the reset paw] starts (o enter the forked

reset pawl spring, continue 1o lower the coun-
ter onto the inner frame while sliding the den-
tal pick free of the assembly, Set the counter
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flex circuit so thar it meets the thige contacts
at 3B and 59 with 2 smali-radivs bend.

NOTE: If an older counter is replaced with g
new counter, or vice versa, and rhe flex circuit
is not changed, a fumper wire will have 1o be
used to join the middle 58/59 contact with its
corresponding contact on ihe flex circuit,

Using tweezers, position the flex circuit over
the three $8/59 contacts, Span the contacts
with the tips of the tweezers (one contact at
time) and press the circujt over the contacts so
that each contact protrudes through the solder
pad of the Nex circuit.

. Solder the three contacts.



10. In the same manner as above, connect and
solder the flex cirewit to the two 56 contacts,

11. Remove the empty film pack and check the
" eamera for proper operation,

12. Install the bottom cover in accordance with
previous instructions. (Do not install the leather
yet.)

13, Install the front cover,
14, Check camera operation.

15, Instafl the decorative leather on the bottom
cover,

Repairs/Adjustments
1. New Counter Information

The new counter design {(Figure 4-82) assures
better S8/59 operation. Note that the patiern of
three contact points is different from the previous
counter, To interchange counters, the flex circuit
contacts must mate with the new pattern on the
counter. This can be done by using 3 jumper wire,

The contacts are closed by a cam molded on the
counter wheel, Figure 4-82 shows S8 closed, be-
fore film pack insertion. When the wheel rotates
to “0", the same cam will close 59,

58
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FIGURE 4-82 NEW COUNTER DETAILS

2. Mounting Serew Lengths

Some bottom plate assemblies have counter
mounting screw holes deeper than others, If the
ugual screws do not hold the counter tightly, use
u slightly longer screw, (part number 705497),
This serew is to be used for repair only and only
when needed,

C0HRDAE2 |
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M. MOTOR ASSEMBLY

The motor is the prime mover of the $X.70
camera. if the motor fails to operate, nonc of the
normal camera functions can occur. A rumber of
reasons can be the cause 6f motor fatlure but the
most obvious, and sometimes ignored, is loss of
power as a result of battery fajlure. Before any
other troubleshooting or testing is attempted,
check molor operation with 2 film pack contain-
ing 2 battety of known value or with the fitm pack
simulator,

Motor failures can be caused by two general types
of malfunction. The first can be described as
mechanical; gears jammed or overioaded, mech-
anical linkages deformed, dirt on moving assem-
blies, ete. The second general category involves
electrical malfunctions, dirty contacts, shorts, or
open circuits, faulty MCC, switches, etc. Testing
and troubleshooting procedures wilf isolate the
motor s the faulty component. Removs! and re-
placement is accomptished in the following manner.

Removal
1. Open and remove the front cover,

2. Remove the leather ftom the bottom cover and
remave the cover,

3. Insert an empty film pack to prevent solder znd/
OF rosin splashes from entering the film chamber.

4. Lking the specified soldering iron and saldes-
removing device, unsolder the two motor con-
tacts from the flex circuit.

. Use tweezers and 1ift off the flex cireuit tab,
Use tweczers and slip the MCC hoider out of
its retaining clip.

6. Carefully roll back the flex circuit just enough

10 provide access to the motor retaining screws.

7. Figure 4-83 compares the old motor clamp.

h

OLD DESIGN ON788
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FIGURE 483 LOADING PLATES/MOTOR CLAMPS
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FIGURE 4-84 MOTORA MOUNT SCREWS

Plate with the new motor clamp plate. On new-
&r cameras, the motor is secured by two clamps

which are a part of the loading plate inside the

cammere. {These cameras are casily jdentified by
looking into the film compartment, If the load-
ing plate has no blue and yellow decal, the cam-

era iy a newer model, If the loading plate has &
yetlow and blue decal, the camera is an older
model with individual mator clamps.) To te-

move the motor on newer cameras, identify the
loading plate mounting screws and loosen them.
Do not remove them to replace the motor,
Loosen them just enough 1o allow the motor to
be swung free of the clamps.

o

To remove the motor on older cameras, {dentify
the motor mount screws (Figure 4-84) and loos-
en them just enough to sliew the clamps to be
swung away from the motor,

. Slowly lift out the end of the motor that in-

cludes the two ¢iectrical contacts, The coupl-
ing spring is sufficiently flexible to sustain 5
relatively sharp-radiug bend without damage.

. Carefully withdraw the motor so that the

coupling spring slips from the plastic coupling,

10, Remove the motor and coupling spring.

Instailation

1.

Before instatling the motor, it is imperative

that the coupling spring position be critically
checked, Use the two piece flex coupling g
(Special Tool ¥L1679), Place the gage as shown
on Figure 4-85. The end of the coupling spring
should be flush with the end surface of the gge.
IM the spring extends beyond the gage, leave the
motor on the bottom (support) end of the pge.
Lift off the upper haif of the page and use &
Jjeweler’s screwdriver to move the spring further
onto the shaft. If the spring does not reach the
end of the gage, remove the gage and, using a
jeweler's screwdriver, work the spring further
from the motor flange.

-~
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FIGURE 4-85 FLEX COUPLING GAGE
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2. Refer 1o Figure 4-85. Hold the motor as shown,
The motor pinion shaft ¢can be rotated by manu-
ally operating the gear train. Rotate the shaft
50 that the cross tang on the coupling spring is
conrectly aligned with the slot in the coupling.
(Use a new plastic coupling whenever installing
& motor.)

3. Siide the coupling spring into the slot of the
plastic coupling as the motor is placed into
position. Seat the two motor shock mounts

into the semicircular mounting sockets in the
housing.

4, Tighten the clamp screws or the loading plate
screws, depending on the camera model.

5, The motor can be rotated very slightly in its
ciamps. Examine the installation carsfully
while rocking the motor stightly in its mount-
ings to make sure the motot is properly seated,
Recheck and, if necessary, retighten the moum-
ing screws,

MOUNTING
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FIGURE 4-86 MOTOR INSTALLATION

6. The outer piate (gear train) must be firmly
scated against the surface of the inner fmme
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 motar pinion shaft can be seen,

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

8. Release the pinion shaflt 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 stot in the plastic
coupling. (Grasp the motor shaft with tweezers
and remove all end play in the direction of the
pinion. At the same time, apply pressure to the
outer surface of the pinion gear to remove play
in that diection.) The minimum gap dimension
should be approximately equal to the diameter
of the spring wire, :

10. I the gap is too small, remove the motor assem-
bly and repeat steps 1 through 9,

11. After the motor is checked, slide the MCC hold
er into its mounting clip. Make certain that the

- insulating tongue of the flex circuit is in posi-
tion between the MCC contacts and the motar
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
tweezets, press the flex circuit over the motor
contacts until the contscts protrude through
the flex circuit. 1f this step is performed cor-
recty, the flex circnit wilk be held securely in
place on the two motor contacts, :

13. Solder the two maotor contacts,

14, Check the camera manuvally and electrically
for proper operation,

15. Slide the bottom cover into place,

16. Install and tighten the four cover ret2ining
wTEWS,

17, Check the camera for proper operation,

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

19. Instal) the front cover.
20. Close the cover and check the camera.

N. FLEX CIRCUIT
The Flex Circuit js a flexible printed circuit thay
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FIGURE 4-87 MGG 1O MOTOR CONNECTIONS

provides the electrical interconnpections through-
out the camera. Oncein place, it is not subject
to damage from camera mishandling. Likewise,
wear is not involved, For these reatons, removal
and replacement of the flex circuit will only be
required if the circuit is damaged when other re-
pairs are performed, or when sections of the cir-
€uit or the compiete circuit must be removed 1o
grin access to other components, The Aex circuit
is removed and replaced in the following mannet,

Removal

1. Open the camera and remove the front cover,

2. Remove the leather from the bottom cover.

3. Remove the bottom cover as instracted easlier,

4. Unsolder the shutter cabie leads from the Nex
circuit, Use an Xacto knife with the soldering
iron and lollow the procedure outlined in para-

- graph F covering the “Shutier Assembly™.

5. Once the cable is removed, tumn the camena
over and place it face down on (he workbench,
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6. Referring to Figure 4-88 for the locetion of
flex circuit contacts, unsolder the follo wing

contacts: (Use a solder-gobbler with the solder-

Ing iron and tweezers to help separate the
contacts.}

(a) Unsolder the two battery contacts,
(b} Unsolder the two S6 contacts.

(c) Unsolder the three 58/59 contacts from
the counter,

{d) Unsolder the two motor contacts,
e} Unsoider the $3, S5, and S7 contacts.

7. Carefully slide the MOC out of its hoider next
to the counter,

8 Gently Lift the flex circuit 1o be certain that al)
solder connections have been disconnected. I
not, use the soldering iron to bereak the connee-
tion,

9. Remove the fiex citcuit from the camera.

FIGURE 4-882 SOLDER POINT iDENTIFICATION

10, Remove the MCC holder from the MCC and
retein the holder,

Instatlstion
{Refer to “'Fiex Circult 1.D, Chart" in paregraph
F., Shutter Assembly,)

1, Before the Nex circuit can be instalted on the
camera, » new MCC must first be instalied on
the Nex circuit. Do this as follows:

{a) Referring to Figure 4-89, position the
MCC on the circuit,

NOTE: Because of the restricted space in

which the MCC is mounted, it is impera-
Hve that no sharp projections  cut wire
ends for example) are left at the MCC
solder poinis. It is also imporiant thar
the site of the soldered vonnections be

kept to the minimum, To sarisf) these re-
quiremenis, the following soldering proce-

dures must be strictly adhered to,

)
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(b) Place the flex circuit on the workbench
with the MCC on the underside,

(c) Apply a tweezers to the flex circvit in
such » manner that the tips just span one
of the MCC soider pads.

(d) 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,

(¢} Inlike manner, soider the remaining MCC
Teads, -

() Tnm the leads using 3 miniature diagonal
cutter, Hold the MCC tightly against the
flex circuit, with the cutter jaws flat .
sgainst the foil surface. Cut an MCC lead
at that distance from the surface.

(g} Cutthe remaining leads in the same manner,

. Position the new flex circuit onto the camera,

using the two battery contacts as locating
points,

. Spread the points of tweezers in such 1 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 ties flat,

. In the same manner, press the flex circuit ento

the second battery contact,
Solder the flex circuit to both battery contacts.

Refer 1o Figure 4-89 and press the MOC holder
into place on the MCC.

7. Slide the MCC holder into its clip at the tide of
the counter assembly,

NOTE: In the remaining steps, refer 1o Figure
488 for the location of coniacts mentioned.

3. Locate the flex-circuit extension that reaches
the two motor contacts, Using tweezers, press
the flex circuit over the motor contacts until
the zontacts protrude through the flex circuit,
11 this step is performed correctly, the flex cir-
cuit will be held securely in place on the two
motor contacts,

9. Solder the two motor convacts,

10. Using tweezers, fold back the extension tab of

the fiex circuit so thatit 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 circyit so that it meeta
the three contacts at S8 and 59 with & smail
radius bend, (Refer to “Counter” paragraph
for information conceming S8/S9 contact con-
figuration or new counters,)

12, Using tweezers, position the flex circuit over

the three S8/59 switch contacts, Span the
contacts with the tips of the tweezers (one
contact at a time) and press the circuit over
the contacts so that each contact protrudes
through the solder pads of the flex circuit,

13, Solder the three contacts.
i4, Dress the end of the flex circuit tab berween

the third switch contact and the inner surface
of the frame.

5. In the sarme manner, connect and solder the

flex circuit to the two S6 contacts.

16, Carefully form the Nlox circuit so that it will

not make contact with the gears.

17. Connect and solder the flex circuit to the four

contacts of switches S and §5.

§8. In the same manner, connect and solder the

flex circuit 1o the contacts of §7. Form the
flex cirguit so that it will not make contact
with the gears,

19. Prepare a piece of double-faced tape, 1-1/2 by

1/2 inches,

20. Apply the tape ot the camera body at the point

where the ribbon cable meets the Nex circuit in
such a manner that the tape extends 3/4 inch
beyond the flex circuit toward the shutter,

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

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



21, Press the flex circuit into contact with the 1ape
to secure the flex circuit 1o the frame.

23. Position the Jocsting pins 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-
tiont of the flex eircuit.

25, Locate the short projecting end of the cable
retaining spring énd the hole at the base of the
cable clamp.

26, Insuall the spring in the damp in such a manner
that the projection enters the hole in the dlamp.

27. Crimp the clamp on the spring with just encugh
pressure 1o capture the spring. 1t does not have
1o be o tight joint,

2B. Solder the cable to the flex circuit. (Refes to
“Shutter Assembly” paragraph F, for informa-
tion concerning different types of shutter
cables.) _

29. Repiace the bottom cover and check camera,
operarion,

10, If openation is satisfactory, instal]l the front

cover and submit the camers to full checkour,
Then, install the bottom cover leather,

Q. SWITCHES
1. General
There are nine switches involved in the automated

functions of the SX-70 camera, (Solidstate switch-

ing circuits which are incorporated in the shutier
circuit board are not included in this discussion.)
Each of the nine switches is subject to fsilure
caused by dirt and corrosion, {stigue and distor-
tion a3 in any cJectro/mechanical switching device,

When a camen malfunclions and the cause is
isolated to & switch failure, the entire switch is
replaced, with one exception. Because the body
of 56 is a physical part of the inner frame, only
the contacts of the switch may be removed and
replaced,

In order 1o gain access to any of the nine switches,
the camera must be partly disassembied. The
Tollowing steps describe the disassembly and will
not be repeated for cach of the nint swilches,
a. Open the camera and remove the front cover,
b. Pecl the leather from the bottom cover.
¢. Remove the bottom as instructed in previous
paragraphs,
Caution: The standard method for soldering
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procedures involves inserting a discasded Nilm
pack to protect the film compartment. How-
ever, when disconnecting and conrecting
switches, there must be no power applied.

Be sure $0 use 3 discarded pack in which the
battery s exhausted, of insulale one batiery
fterminal,

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

2. Switch 81

S1 is the camera exposure button, 1t is subject to
all of the usual malfunctions. An St failure can
be traced to either a malfunction of the red actua-
tor on the shutter housing or # filure of the §1
block in the shutter. To replace the actuator,
refer to paragraph G, “Shutter Components™.

To replace the S1 block, also refer to “Shutter
Components™.

3. Switch §2

Switch S2 is s part of the Flash Fire Assembly
(FFA). The contacts of §2 are actuated by the
insertion of s flashbar into the FFA socket, Thus.
the camera circuitry is automatically converted
to the flash mede of operations. , 52 is subject to
failure by dirt comosion, wear, or abuse. If the

.. switch is found to defective, replace the FFA

according to procedures found in parsgraph G,
"*Switch Componenis™,

4. Switch §3

Switch §3 actustes the electronic circnitry which,
in tum, provides the delay between 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 actuated
by the ram. However, the switch can be removed
and replaced without removing the gear train
assembly (outer pilate) Mrom the camera. Proceed
as follows:

NOTE: If the camera has a Fairchild shuster, in-
stalle 047 to .} MF polarized capaciior 1o sup-
press electrical noise from a ywitch 53 contact
bounce, If the subject camera is so equipped, no
Surther action is required. If not, connect the
positive lead of the capacitor 1o the positive 83
contact and the negative lead 1o the negoiive con-
tact of the 55 switch., See Figure 4.90,

Removal

a. Using the miniature soldering iron, vnsolder
and disconnect the tab of the flex circuit from
the 53 contacts.

b, Fold the tab of the flex circuit (do not crease)
away from the switch contacts,

¢, Refer to Figure 4-90. Remove the 53 adjust-
ing screw, Note that 2 tab on the switch body
rides in a slet to prevent 53 from rotating,
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FIGURE 480 FAIRCHILD SHUTTER
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d. Using ¢ither tweezers or needle-nose pliers,
grasp one of the switch contacts as close as
possible 1o the body of the switch,

¢. Insert the Wade of a jeweler's screwdriver be-
tween the outer plate and the switch body. Pry
the switch body away from the outer plate just
enough to let the 1ab of the switch clear the siot
in the outer plate,

f. Remove the swilch,

Installation

1. To install the replacement switch, refer to
Figure 4-91. Insert the switch in such a posi-
tion that the arm of the contacts wili be as
shown on the illustration,

b. Use the jeweler’s screwdriver to separate the
switch body from the outer plate and provide
clezrance for the tab,

¢, Ride the switch into position until the tab
enters the sfot in the outer plate.

d. Insert and tighten the 53 adjusting screw.

¢. Check 53 adjustment according to the 53/$5
Adjustment procedure immediately following
Removal and Instalation procedure for switch
§s.

S. Switch S4

Switch 54 is an integral component of the shutter
assernbly. 1t is actuated by a pin on the plunger
of Solenoid no. |, J2is subject to the same mal-
functions as the other switches, The switchiza
part of the Solencid no. 1 assembly and the entire
assembly must be removed in order 1o replace 54,

SELF-TAPPING
SCREW

55
ACHUSTING
SCREW

R MACHINE SCREW

CONTALT

2
ADJUSTING
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FIGURE 4-31 53/55 SWITCHES



To accomplish this, sefer to paragraph G, “Shutier
Components” {or the proper removal and installa-
tion methods, After replacing $4, be sure to colli-
mate the camera in addition to performing other
camera checks.

6. Switch 85

Switch 55 shuts off power to the drive motor and
applies dynamic braking 1o keep the motor from
coasting. Like 83, 55 is mounted in the gear train
assemnbly. Also like 83, 83 can be replaced with-
out disturbing the gear train,

Remowal

a. [king the miniature soldering icon, unsolder
the tab of the flex circuit from the S5 contacts,

b. Fold the 1ab of the flex ciccuit (do not erease}
away from the switch contacts.

<. Remove the S5 adjusting screw, Note thata
tang on the switch body rides in a slot in the
cuterplate to prevent S5 from rotating (Figure
4-91).

. Using either tweezers or needlé-nose pliers,
grasp one of the swilch contacts as cjose as
possible o 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 awsy from the outer plate just
enough 10 let the tab of the switch clear the
slot in the outer plate,

f. Remove the switch,

(=%

Installation

a, Position the replacement S5 switch so the
contact anms are set as shown in Figure 4-91,

b. Lke jeweler’s screwdriver to separate the
switch body from the outer plate and provide
clearance for the tab,

¢, Side the switch inlo position until the tab
eqnters the slot in the outer plate.

d. Insert and tighten the screw.

¢, Adjust the switch according to the following
procedure,

Repairsf Adjustment

Switches 83 and S5 mounted on the outer plate
of the gear train assembly are operated by the
recock ram.  Correct adjustment of the two
switches is vital to proper sequencing of the elec-
trica) commands to the substrate. The outer
plate iz slotted to permit the switches (o be mov-
ed as necessary. Correct positioning of the two
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switches is accomplished by use of the 53/55 ad-
justing fixture, Spacial Tool #336073 (Figure 4-
92). This procedure smust be completed when

- eithet 83 or §$ isreplaced,

NOTE: In some cases, $3 cannot be properly ad-

justed because the slot int the outer plate is too short.

If, int the following procedure you find you cannot
adjust 53 properly, install a new outer plate assem-
bly whichalready has thenewram, These ara:

LCB 703472 -  Configuration M
LCB 705696 ~  Configuration AA
LCB 705673 -~  Configuration AB

2. On the test set, swing out the handle or the
contact assembly.

b. Make sure that both left and right handles are
retracied to their limits,

¢. Slide the camera (without front cover or
bottom plase) onto the hom of the test jig as
far as it will go. Engage right and left side fix-
ture handles in the cameara.

d, Swing the indicatot lamp assembly almost into
position.

¢, Both indicator lamps should light just before
the pins contact the flex clrcuit pads. This in-
dicates that the power supply is ON. 1 the
camera is in the rest position, the lamps will

g0 out when the pins make contact. Check 83/
535 contact operation - make and break should
turn lights off and on. :

f. Because of the ratchet action, the hand crank
will only rotate in one direction, Rotate the
¢rank and drive the gear train through a com-
plete operating sequence so that the recock
ratn makes pogitive contact with S5, If the S5
1amp is $til] on, Joosen the adjusting screw and
slide 55.t0 its forward limjt. If the lamp is stifl
on, replace 85 and recheck.

If §3 lamp is on, examine the contacts of the
indicator lamp assembly to insure that they
make good connection with the switch con-
tacts. If the connections are satisTactory but
the lamp is still on, replace switch 53, and
recheck.

h. When both Jamps are off, watch the recock
ram and rotate the hand crank. After a few
turns, the recock ram should move away from
S5, This will allow S5 to open and, as a result,
turn on the S5 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 S3 and opens the
switch. The 53 indicator lamp should go on.

=
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#3507
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Retease the camera erecting link, Slide the
right knob inward o0 that the botiom edge of
the mitTor cover rests on the mirror cover stop
on the end of the shaft,

While observing the S3 indicator lamp, move
the mirror cover from the stop to the point

Just before the erecting link snaps in place. The
lamp should go on and off with each up and
down motion. This 2ction swings the Fresnel
carrier through the angle at which switch action
must occur,

. 1f the lamp remains off, adjust 53 by loosening

the adjusting screw apd sliding the switch to-
watd the rear of the camera, Recheck and re-
adjust as necessary,
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FIGURE 492 53/S5 ADJUSTMENT USING SPECIAL TOOL #336073

. If the lamp remains on, adjust 53 toward the

front of the camera. Recheck and readjust as
necessary.

NOTE: During the 53 adjustments, the S5
indicaror lamp should remain off.

. When $3 has been correctly adjusted, retract

the stop and lock the erecting link,

. Rotate the crank, driving the gear train through

a complete cycle observing pick action, $5 make
{light off), and S5 break (light on). Return the
gear train 1o its starting position (recock ram
making positive contact with 55). .

. Start the operating sequence again by turning

the crank. When the S5 light goes off, siop
cranking. Set circular counter to zero,



q. While resuming the siow crank rotation, note
the number on the counter from §5 light off
to 55 Jight on, The number shall be between
S and 69, If the number is less than 51, move
the $5 switch towards the frant, 1If it is more
than 69, move the 55 switch to the rear of the
camera. Adjust and recheck as pecessary,

t. Retum the camers to jts starting sequence
{pick retumn} and remove the camera from the
tester,

7. Switch 56

Switch $6 performs an interlock function. 1t
disconnects the battery from the camera circuitry
when the camera is closed, Like any other electri-
cal switch, the contacts of switch 56 are subject
to the accumulation of dirt and cemogion, Over
a period of use, the contacls become subject 1o
fatigue and breakage. In addition, a contact that
has become loose on the housing can cavse cam-
era malfunctions of both interittent and con-
tinuous nature, If any of the aforementioned
causes result in a camera malfunction, the con-
tacts must be either tightened on their mount or
replaced. The following paragraphs describe the
remova! gnd replacement procedures for the
switch. For removalfinstallétion of the 56 ac-
tuator, see paragraph C of Lhis section.

Removal

». Unsolder and disconnect the two 56 conlacts
{Figure 4-93) from the flex circuit. {These
contacts are also identified in Figure 4-88.)

LEFT HAND
CONTACT

__ CI00321A21-4-82
FIGURE 493 SWITCH S6 DETAILS
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b

<.

. Fold back but do not crease the two 56 con-

tacts of the flex ¢ircuwit,

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

to all the failure modes associated with the other
switches and when it malfunctions it must be re-
moved and replaced. The following steps dcs—
cribe the correct procedure.

Removal

a. Using the minjature soldering iron, unsolder
and remove the flex circuit from the 57

Be sure you have the comrect replacement con-
tact. The contacts are designated RRH and L.H.
The contact nearess the tdge of the camera is the

contacts.

. Bend back but do not crease the tab of the

flex circuit 1o provide access to the switch,

L.H. contact.

a.

o

-

Pesition the new contact over the remaining
portion of the 1wo retaining studs., Use tweez-
ers or other suitable tool and press the contact
down firmly on the studs, The top surface of
the studs should e flush with the surface of
the contact,

, Use a sharp scratch awl or any suitable sharp-

poinied tool, In the exact center of the plastic
stud, make a smali locating hole,

. Us¢ a pin vise with a no. 62 twist drl) and dnill
the contact support boss to a depth of 1/4 inch.

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

. Install and tighten 8 00-96 x 3/32 fiHister-head

SLTEWS,

. In the same manner, install 3 screw in the

second plastic stud,

£ Replace Lhe other 56 contact in the same

h

5.

manner, if required,

Use a V.O.M. 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 camerz is closed, the
switch should be open indicating infinity,

. When the switch is functioning correctly, pro-

cead to reassemnble the camera.

. Position the tab of the flex circuit over the 86

contacts. Span one of the contacts with the
tips of tweezers and press the circuit over the
contacts so that the contact protrudes throuph
the sotder pad of the fex circuit.

. Repeat the procedure for the second contact,
. Complete the reassembly of the camera,

Switch §7

Switch S7 provides the interlock function for the
front {litm loading) cover. When the cover is
open for loading film, battery power is removed
from the camera electrical citcuits. 87 is subject

¢, Remove the 87 retaining screw (Figure 4-94).

d. Loosen the two forward gear-train (outer plate)
retaining screws no more than three runs, This
is done to permit the stud on the S7 switch
body to clear the focating hole in the outer

plate (Figure 4-94),

e Using tweezers, grasp the lower switch contact
a5 close as possible to the body of the switch
and Hft out the switch,

Instalation

a, Using tweezers, slide the replacement switch
into position under the outer piate,

b. Install the §7 retaining screw.

c. Tighten the two gear-train (outer plate) retain®
ing screws.

=

. Locate the tab of the flex circuit gver the two
switch contacts,

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

—

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

g Reassembie and check the cameis,

LOCSEN THESE
SCRAEWS THREE
TUARNS

aITCH 57

S HETAINING
SCHEW

CINOITIRY 404

FIGURE 494 REMOVING SWITCH 57
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Repairs/ Adjusiments

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. Qlosing the front cover causes 57 to bounce.
That is, the 57 contacts make, break, and then
make again sending pulses 10 the shutter and
causing flash ignition. (The flash generally occurs
simuttanepusly with dark stide ejection,}

If vou have a camera that fits this problem, install
a plastic cap exiension on the (ront cover actuator
post as shown in Figure 4-95. The extension
assists in providing a pasitive closure of 57. In
same extreme cases, the swilch contacts also re-
quire adjustment or a more positive contact,
When instatiing the cap (part number 70461 7)
apply a small amount of Eastman 910 adhesive

10 the inside of the cap and then slide it down on
the actuator post until it is firmty seated, To pre-
vent adhesive spillage on the spread roli drive gear,
place 1 paper shie)d in position as shown in Figure
4-95,

{Front cover assemblies of Configuration E and
later, have a higher actuator post and do net re-
quire this change,)

EXTENSION

ACTUATOR POST
DM FRGNT COVER

CIC03FIR2I-4-86

INSTALLING CAP EXTENSION
ON 87 ACTUATOR

FIGURE 485
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9. Switch 58

Swilch $8 initiates the dark slide camera cycle
when 2 film pack is inserted and the front cover
is closed, 1t is subject to ali of the fejlures com-
mon 10 other switches in the camera,

Switch S8 is an integral part of the counter
assembly. To remove and replace switch S8, refer
to the reptacement procedures for the counter
assembly.

10. Switch §%

Switch 59 notifies the camnera circuitry that the
counter is on zero and in most cases the fitm pack
has been exhausied, The camera mechanism will
still function but the flash circuits are inhibited.
It is subject to all of the failures common to the
other switches in the camera,

Switch 59 in an integrai part of the counter assem-

bly. To remove and replace switch 89, refer to
the replacement procedures for the counter
assembty,

P. FRONT COVER LATCH

The front cover Jatch is used to lock the front
cover in the closed position, Pressing down on
the yellow area of the Jatch releases the front
cover, allowing Mlm 10 be inserted into the cam-
era. A defective 1atch may be replaced {without
disassemnbling the entire gear train) as follows:

Removal
1, Open and remove the front cover,

2. Remove the Jeather from the bottom cover and
remove the cover,

3, Remove the gear train cover.

4, Remove the latch pivot screw and the lower
standoflf screw (Figure 4-96).

5. With a notched jweler’s screwdriver, push the
latch spring down, toward the gears, to [ree it
from its clip,

6. Move the latch while observing the manner in
which it engages the small §7 actuatoer cam.
You will have 1o instali the new latch in the
SAMme Wiy,

Caution: 1n the following steps, use care to
prevent the gears from disengaging from one
another. if the gears do become disengaged.
the gear Lain must be removed, rebuilt and
retimed again.

CINIAT-A-96

FIGURE 4-96 REMOVING FRONT COVER
LATCH

7. Place & thumb under the outer plate at the
front of the gear train assembly and push up
gently 1o separate the assembly (rom the bot-
tom plate.

8. Once the outer plat¢ is separated [rom the bot.
tom plate, wiggle the spring and laich off the
pivot.

Installation

1. Using Figure 4-97 as a guide, instal! the latch
spring on the tatch,

57 Cam
ALTUATOR
MN

CIOI A2 4D

FIGURE 497 FRONT COVER LATCHSPRING
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2, Identify the S7 cam actuator on the gear train
assembly (Figure 4-98). Position the 57 cam
actuator pin on the fatch into the cam actuator
on the gear train.

NOTCHED
SCAEWDRIVER

£I00321R2-4-08
FIGURE 4.98 {NSTALLING FRONT COVER
LATCH & SPRING

3. Slip the latch over the upper standoff, Insure
that the outer plage is flush on the brass stand-
ofls.

4. Wking a pick, push the $7 cam actuator to check
latch operation, Make certain that the gear pins
ate tightly secured in their pivor holes.

5. Replace the latch pivot screw and the lower
standoff screw (Figure 4-96) 10 secure the latch,

6. Using a notched serewdriver, position the end
of the latch spring under the clip on the cuter
plate (Figure 4-98), :

7. Reassemble and test the camera.

Q. GEAR TRAIN

The gear train assembly provides the motive pow-
er for all of the camera aulomanion, Any mat(uns-



tion in the gear train will rendey the camera inop-
erative. 11 js possible for a gear tooth {or teeth) 1o
be broken, in which case, proper liming would be
lost. Twao of the gears are equipped with cam
sugfaces which are subject to wear although dam-
age to the cams is unlikely. f the recock ram is
wom or distorted or if the rivet that secures the
ram is 1oose, the gear train must be removed and
replaced.

Testing and Tault analysis will indicate 3 possible
malfunction in the gear train assembly. 1f remov-
al and replacement is indicated, follow the proc-
¢dures described in the lollowing paragraphs.

Remaoval
I. Open the camer and remove the front cover.
2. Peel the Jeather from the bottom cover,

3. Remove the bottom cover, following the
insfructions given eagier,

4, Remnove the gear 1rain cover,

5. Insert an empty film pack, with one battery
terminal insulated to prevent efecirical conline
nity. Using a solder remover. remaove the sol-
der from switch contacts 53, 55 and S7 (refer
10 Figure 4-88). In many cases, removing the
solder will compietely free the flex circnit con-
nections. Use tweezers and a soldering iron,
heat the connection gnd Lifu of T the flex with
tweezers. Do not unsolder any other connec-
tions at this time, Use a lifting and twisting
motion to free contacts from the Nex circuit.
tOn FAIRCHILD shuster insialations, observe
the capacitor polanty.)

. Use 2 pair of ncedle-nose plierss and open the

. Use Special Tog) #1 1680 to catch the end of

. Refer to Figure 4-100. Use Special Tool

9. Using tweezers, unhook the safety fatch actua-
multi-wire cable clamp sufficiently to release tor leg of the single-loop safety Jaich spring.
the shutter cable. Unhook the cable retaining 10, Refer to Figure 4-101. Use tweezers and slip
spring. {Om some cameras. it may be necessary the hooked end of the Fresnet carmier drive

10 unsolder the cable. In these cases, referto spring off its retainer on the drag link bell
paragraph F for instructions.} crank. Free it from the lug of the overdrive
SPRNE.

the booster spring. Stretch the spring just
enough 1o unhook the end of the spring from
the outer ptate (Figure 4-99),

#11680 or tweezers and remove the two over-
nde springs.

NQTE: The following step applies 1o older
cameras which have a safety latch.

TWEEZERS

:.‘.SE?A;?LER £300321R2)1-4-101
FIGURE 4-101 REMOVING FRESNEL

CARRIER DRIVE SPRING

1. 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 faully timing, it
may be unnecessary io retime the gear trgin,
For this reason, try nor to disturb the gears
when performing ihe following steps,

14. Peel away the flex cireuit from the outer plate,
Grasp the gear train and pull it down and away
from the camera.

{5, IF the gear train is faulty, remove all the gears.

Insiailation

Caution: The interrelationship of al} gear-train
compenents is ¢critical to correct automation
sequencing. Do not deviate from the carrect
timing procedure.

NOTE: The following procedure applies 1o newer
cameras or early cameras which have been modi-
fied with the split-inage system, On these cam-
eras, the safety latch is inactive, { For earlier
cameras with an operacive safetv latch, refer to
the procedure in the SX-70 Monual doted Novem-
ber 1973.) To remove the safety latch, complete
the procedure in "Ry pairs/ Adfustments' ar the
end of this paragraph.

Figure 4-102 is an exploded view of the gear train,

SPRING BELL
CRANK 370
30032121490
FIGURE 4.69 REMOVING BOOSTER SPRING ean o

1857
IDLER
SEAR

18T '

REDUCTION

GEAR

IND
REODLCTION
GEAR

CIONNART 4100

FIGURE 4-100 REMOVING OVERRIDE SPRINGS
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IND |IDLER GEAR
{ON NEW CAMERAS,
THE CAM ON THIS
GEAR HAS BEEEN
PEMOVED]

IRDIDLER GEAR

FRONT
COVER
MEK TCH
LATCH LaTe
EPAING
RECOCK
ICLER
GEAR C300IHAN 4102

FIGURE 4102 GEAR TRAIN, EXPLODED VIEW
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showing all paris removed from the plate, The
purpose of the illustration js to show you the re-
lationship of the parts and to identify the parts
which are mentioned in the text below,

Two methods for construction the gear train are
acceptable. Use either to property instal! 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),

Instail the recock idler gear on the outer plate
$0 the pencit mark is a1 the two o'clock posi-
tion (Figure 4-103). (Be sure the gear moves
freely after the rivet js installed. Then, set the
pencil mark a1 two o'clock again.)

t2

L

. Ins1alt the recock gear so the flai surface of the
cam under the gear is paraltel with the long
edge of the outer plate (Figure 4-103). Note

4. Once vou are certain the pencil mark on the
recock idles gear is st two o'clock and the cam
on the recock gear is parailel to the Jong edge
of the outer plate, instali the following parts
in the precise order given:

Washer

2nd Idler Gear
3rd ldler Gear
2nd Reduction Gear
I1st Reduction Gear
3rd Reduction Gear

} Both over recack gear

el

. Omce these parts are installed, again check the
pencil mark on the recock idler pear. It must
stili be at two o’clock 10 insure that the cam
surface on the recock gear is still pazallel with
the edge of the outer plate,

6. Install the Ist idder gear in such 3 position that

the stud on the gear is at the point where the
gear overlaps the Xnd reduction gear (see Fig-
ure 4-) 04), (The first idler gear may be ejther

that the carm is on the botiom when the cam is
installed.

green or black. MNewer gears are black and are
fully jnterchangeable with the green gears,)

;‘:::Cgﬂ CAMSURFACE OF
IOLER GEAR RECOCK GEAR

CI00INAZI 4403

FIGURE 4103 POSITIONING RECOCK IDLER GEAR AND RECOCK GEAR

MARK On
RECOCK

ACTUATOR
sTue {OLER GEAR

157 D 1sTiDLER 200 aMD
A
RecuCcTIC: REDUCTION REDUCTION IGLER ‘3;22;""‘ N
GEAR GEAR GEAR

CIOIZLR2}4-104

FIGURE 4.104 RELATIONSHIP OF GEARS
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.

At this point, install a rebber band lengthwise
around the gear train. The pears should be
property positioned and the remaining com=
ponents {swilches, pick latch assembly, and
front cover latch) may be instalied. While in-
stalling these parts, be certain you do not dis-
turb the gear [rain,

NOTE: Before compieting the following steps,
see “Repairs/Adjustments” for information
concerning the pick latch,

. On newer cameras, position the pick latch

pivot in the proper hole of the ocuter plate and
hook the longer end of the pick latch spring on-
to the latch. Using tweezers as shown in Figure
4-105, hook the opposite end of the spring over
the retaining tug.

CIOUIHADL4-105

FIGURE 4-105 INSTALLING THE PICK LATCH

9.

uJn early csmeeas, hook the wide end of the
pick latch spring or the pick latch and slide
the short hooked end of the latch uader the
recock gear. {See the inset in Figure 4-105.)
Set the Jarch pivot into the hole on the outer
plate and, with tweezers, hook the opposite
end of the spring over ihe retaining lug.

. Instai} the gear train on the camera using the

retained hardware (1hree machine screws and
one self-tapping screw). Install the screws
loosely and remove the rubber band, Then,
tighten the screws,
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12

13
14

15

16
¥}
18
19

. Referring 10 Figure 4-101, connect the Fresnel
carrier drive spring to the drog link bell crank,

. Reconnect the two override springs (Figure
4100).

. Reconnect the booster spring {Figure 4-99),

. Install the shutter cable in the cable clamp.
Use needle-nose pliers to close the ctamp,

. Resolder the 53, 85, S7 contacts to the Mex
circuit,

. Install the gear train cover,

. Install the bottam cover and check the camera,

. instal) new {eather on the bottom cover,

. Instalk the frone cover,

Method B

|

3

5

. Instzll the 2nd reduction gear on the outer
plate,

. Install the recock gear and rotate it counter-
clockwise untif the Mat of the gear’s cam sur-
face contacts the recock ram. This will drive
the fecock ram against the shoulder on the
2nd reduction gear.

. Install the remaining components in the order
given:
15t Reduction Gear
Washer
2nd Idler Gear
3d ddler Gear
3rd Reduction Gear

. Check to be sure that the recock cam is firm
against the recock ram.

Install the 1stidier gear 5o the stud on the gear
isat the exact point where the gear overlaps
the 2nd reduction gear {see Figure 4-104), (The
15t idler gear may be either green or black. New-
er gears are black and are {ully interchangeable
with the green gears.)

&, 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 trin.

7. Compiete steps 8 through 19 of Method A to

reassemble the camera,



Repairs/Adjustments
t. Changing the 2nd idler Gear

The addition of the split image system 10 the
$X-70 resulied in the climination of the safety
latch. A corresponding change was made, ehim-
inating the molded laich actuator cam on the
2nd idler geay. If it is necessary 1o change the
*nd idler geat on 3 camera which has a safety
larch 2¢tuator, use a replacement geas with the
molded cam. Il a replacement gear with the
moided 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
plaie. swing the safety laich actuator 180°
away from 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 1o support the safcty latch
actuator pivot post for the following siep,

d. Bend the latch actuator wp about JO° and then
back down again. Continue doing this until the
actualor snaps off. 1t will break at the pivos
hole, Remove all pieces.

2. Pick Latch Design Change

Design changes have been made to the pick latch
and pick laich spring since the introduction of
the camera. Uit it necessary to change the pick
iatch, use ¥705667 rather than the older style
{Figure 4-106). The new latch provides clearance
between the pick latch and the lower camers

back. This clearance improves operation reliabil- -

ity even under tolerance buildups.

The latch spring has also been improved o prevent
overstressing. The new spring is #705668 and can
be used only with new pick Jatch #705667. The
carlier spring is #7051 10 and may be used with
both pick latches. :

3, Recock 1dier Gear Changes

Some failures of carly 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 movement of the recock
gear even though the other gears moved.

To overcome this, a gear was made {rom a new,
stronger materizl. Eariy redesigned gears were
white while later gears were black,
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NEW DESIGN

OLD DESIGN

CI0IZANA.106

PICK STRAP
10N OFPOSITE SIDE)

C30012IR 4107

FIGUAE 4-106 COMPARISON OF PICK
LATCHES AKD SPRINGS’

1f any problems such as those mentioned above

are noted, examine the recock gear. 10 is faulty.

replace it with a new gear {part number 705102).
This repair may be made as foliows:

a. Strip down the pear train as previously
instructed.

b. Trim the staked side of the old recock idler
gear stud with a 1/8" drill in a hand-held pin
vise dnd then press out the stud with Special
Tool #1173S. .

¢. Install the new gear and stud and stake it in
place using Special Tool ¥11735. The gear
must turn freely after ihe stud is staked.

d. Reassemble the gear trzin as instructed sarlier.

R. PICK STRAP ADJUSTMENT (Necessary enly
if pick is pot conlacting film properly)

Pick strap orientation with respect 10 the gears is
critical. The correct position is shown in Figure
4107,

Te view the pick strap as seen in Figure 4-107,
remove the front cover and place a Jight at the
opening to the film compartment, then Jook

through the rear of 1he erecting link slot across

FIGURE 4-107 PICK STRAP ADJUSTMENT

the empty film compartment. If the pick strap
does pot 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 tooi slot. Rotate
the tool handle to bend the strap cither way to
its correct position.

S, (NNER FRAME BOW ADJUSTMENT

If a complaint relates to incompiete development
in the upper corners of the picture, suspect inner
frame bowing. To determine whether this prob-
lem exists {and the manner in which it may be
corrected), complete the following:

1. Remove the front cover and test for bow with
the Inner Frame Bow Gaupge, Special Tool
#11823 {Figure 4-108). Hold the camesa 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 +.01 1.

2, If the reading is below +.004 inches, use the

SPECIAL TOOL
#1182

CI00I2LAZI-S108

FIGURE 4.108

INNER FRAME BOW GAUGE
4.37



Inner Frame Bender. Special Tool #1 1822
{Figure 4169). Bead to specifications and re-
test with Special Tool #11823.

- If the reading is above +.011 jnches. vse your
thumb or index finger to press against the
inner (rame to bring the reading within the
upperlimit. Retest with Special Tool #11823,

(2%

4. When the inner frame bow is set according to
above. check for Nare baffle movement,

(a} Insertanempty film pack.
(b} Ga throuch dark siide eject.
(e Cover photoceli.

(d) Press $1.

{&) Remove film pack.

(Y Examine interior. Flare baffle shouid not
be visible.

(g} ) the baffle can be seen, it is bound and
must be repaired or replaced.

NOTE: The twy special tools are preset and
calibrated at Waltham, The Gauge, #1623,
showld be checked monthty with a flat metal
master and the dial reser if necessary, The
Bender, Toof #11822, has a thumbscrew adjust-
ment. Clockwise rotatton reduces the amowint
of bending.

Caution: The camera is more likely 10 break
with counterclockwise screw rotation. Tighten
the tock nut and test for corvect operation, If
the inner frame cracks. do not atrempt 1o repair
it. Replace the entire Lowes Camera Back.

SPECIAL TOOL
Lak):*

CM0IZ2TAZTIA-08

FIGURE 4-109 INNER FRAME BENDER

wmoneron 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 configurations only. Be
certain that the part you use fits the configuration you have, Special uses or other pertingnt data for
particutar parts is indicated by repair manual or repair bulletin references.

Quantities listed are the minimum required per assembly. 1f no quantity is shown, it means a quan-
tity of one is needed.

Following is: (1) a listing of abbreviations used in the catalog; {2] an explanation of the manufacturing
date code, and {3) a sheet showing the location of configuration markings on various assemblies.

ABBREVIATIONS USED:

BCA — Bottom Cover Assembly MCA —  Mirror Cover Assernbly
BSC —  Basic Camera Assembly MTR — Motor
CTR ~ Counter SCA  «~  Short Cover Assembly
ECM —  Electronic Control Module SFH -  Shutter Front Housing
F ' —  Fairchild SHB —  Shutier Hinge Bracket
FCA ~  Front Cover Assembly Ti =  Texas Instrumants
FFA —  Flash Fire Assembly VF —  Viewfinder .
LC8 —  Lower Camera Back Assembly

MANUFACTURING DATE CODE:

Exampla:

5F7112345u

I Shift Code

{See Shift Code Table}

Configuration Number
{See Canfiguration Table)

Month of Manufacture
{A-M, excluding I}

Year of Manufacture

Camera Serial Number

Model Number
{5ee Model Table)
CONFIGURATION YABLE
NUMBER DESCRIPTION
1] Hybeid Shutter
1 Delta Hybrid Shutter
2 Gth Flash tnhibit Shutter
3 Alpha 2 Electronics & Alpha Production Focus Whee!
4 Alpha 2 Electronics & Hybrid Focus Whes!
B Alpha 2 Etactronics & Alpha “K" Focut Whesl
& Alpha 2 Eleetronics & ABS Plated Moldings
MOOEL TABLE SHIFT CODE TABLE
NUMBER DESCRIPTION AXDate = CShift | Exermple:
3 X Date-1 = B-Shift 25 indicates manulfacturs on
ford Modot 1 or Alpha 1 3XDate2 = AShify A:Shift of 9th day of month,
2 Model 2, 5€, Sears or Alpha 2 3X9e27—2u25
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CONFIGURATION LOCATIONS SX-70 MODELS 1 & 2 AND ALPHA
FIGORES.) CAMERA ASSEMBLY

CAUTION: The key number shown in this figure
may apply to more than ¢ne configustion, Ba
sufe you select the proper part in the parts Yist,

TYP: HIIV3A

Upper Cem;a Back (LCB)

or L4l
Shutie

TYP: HEBZ7
TYP: Fﬁl!?‘fln ® Motor (MTR)

TYP: K211A

Lower Caméra Back
{LCB}

TYF: 940?
Basic a

{85C)

NOTE: 1. The Configuration fetter i this HHustration i clrcled,

2 Early comrwr s have the fingl camers S/N located on the inner lrame. The basic cemera S/N on
these sarly camerss.is marked in pencif on the shutter hinpe bracket.

TI0032(AE-1
52
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SX-70 MODELS 1 & 2 AND ALPHA
PARTS LIST &1. CAMERA ASSEMBLY

Pary No.

T25154

135715
105063
195811
5T67C
81D
105079
T054468
12515%
F28231
15196
125145
1251458
T1$145E
T25145F
TR51454
185033
155193
TOSTE
105724
705234
105132
105044
T05%02
105402
105863
105158
105473
125790
1254360

nsg1¥
1540k

5982

705808
705442

705329

125120
1254234

TO5538€
125158
125295
frixii]s

125381
T25191M

5188
2510
1151418
125141E
1251418

Description

SHORT COVER ASSEMELY

SHORY COVER ASSEMBLY

SHDAT LOVER ASSEMALY

Hinge Fin, Lpte

Screw, Detent Insen

Detent Insert

Gecal, Mirrgr Caver {With red datl

Ogcal, Mistar Cover (With blue do1)

Screw, Erecring Link

MIRRCH COVER ASSEMBLY

MIAROA COVER ASSEMBLY

MIRROR COVER ASSEMBLY

Leather fayeet, MCA

Porvar Inserl, MEA

Porvau Insart, MCA, Amber

Porvar fnserr, MCA

Porvaur Inse:t, MCA

Porwais Insert, MCA, Copra (Tan)

Cam Pin, Sately Switch

Actuatar, Salery Switch

Hinge Pin, Right

Spring, Erecting Link

Assembly, Evecting Link

Hinge Pin, Lelt

Servw, Innir Frame

Gvertide Speing

COUNTER ASSEMBLY

COUNTER ASSEMELY

Screw, Counter

LOWER CAMERA BACK ASSEMBLY

LOWER CAMERA BACK ASSEMBLY

LOWER CAMERA BACK ASSEMEBLY
{With tripod nua}

Motor Cantens, T

Moror Canteot, ¥

Mator Conirpl Modute

Component Holder
Body Fiex, 7 Lead

Body Flex, B Lead

Body Fleg, 7 Leng
Hody Flex

BATTOM COVER ASSEMBLY
(inciudes Counter Window)

GOTTOM COVER ASSEMBLY
Uncludes Counier Window)

BOTTOM COVER ASSEMBLY
Unctedes Covnter Windowt

BOTIOM COVEA ASSEMELY
{Haz eounter window, Iriped hoie,
and bright elip pins)

BOTTDM COVER ASSEMBLY
Has counter window, tripad hole,
and bright chip ping)

BOTTOM COVES ASSEMBLY
{Har counter window, tripod bole,
and Black tlio ping}

Leather Insert, BCA

Porvair (nsert, GCA

Parvair Insart, BCA, Ambar

Porvar lnsert, BCA

Parvair Insest, BCA {With tripod halet

5-4

Confiquration fse and
felerence Data

ot Stotked: For Chiome Plated Cameras, See Figure 5.3

Ivory Cameras

Mot Stocked: For Black Cameras, See Figure 5.3
Al (Sse Prod. Atert #281}

ANl - Quantity 2 {See Prod. Alert 281}
Al

Alt except SE moduit

SE Models Only

All — Quantity 2

All Chrome Plated Camerss

Ivory Cameras

Black Camaras

Chiome Plated Cameras

{wory and Black Inteenatiensd Cameras
Sears Cameras

Black {ameras {Executive & SE)

K-Mart Cameras

Alphs Sears Special, 1977

All

A

Adl

A

AW

At

Al — Dusntiry 2

Al — Dusantiey 2

A hry E(LCB)

F thru AN {LCB}

Al - Quantivg 2

Contuing Cable Rastrainer {See FE F241)
Containa Cadle Rertrainer (See RIE #24%}
Al Algha Cameras

Vs with T9 Shutters F ihro L

May by used with ali flex circuits. (Refwr to RIG
4T & F1900)

Uz with flex circeit Y2520, (Refer 1o AB F147
& Fio0)

Use with alt motor cantrols {MCE).

Réter to Fiex Circuit 10 Chart, page 4-2% of manus!

aod RB A9,

Reter 1o Flex Circuit 1D Chart, page 4-21 of manual
anct ALB #190.

Ut with MCM 105382, {See RIB 147 & FIN0}

Camaret with motors which have contatts on top.
Hay chaarance Tor tripod nut.

Maodels t & 2 Chrama Plsiad Cameras

Models 1 & 7 lwory Cameng
Madels | & 2 Black Cameres
fvory Madel 2 with neck strap, Sears Alphe Camnerar

Alphs | Camerss
Alpha Exacutive, Aipha Special Edition, and
-Mart Alphe

Chroma Plaied Comeras

Ivary and Black Enternationst Cameras
Sears

Black Cameras {E necutive)

Ivary Made? 2 with neck sirap.

Key Neo.

el
b
i
2
b

n
%
%

7
K

]
{39
A

434

46

Patt No.

051888
T25141K
2511
Friat e
T254TH

1251413
105021
705845
705564
05564
HI5189
725142
1151424
F2R142E
TH142F
126142
105361
T25328A
T253248
7253280
125328€
125328F
T254824
1253186
72532861
12HEIA
1055581H

1251548
12san

105758
105386
125153
7045598
T26441AM

705053
105955
105056
700950
10541
705597

F26399

05111
105639
705834
105743
705892
105744
125453
7253824
7253829

T2E45TA
128306C
7283068
T25420A
125454

Description

{.eather Insart, BLA [With trippd hole)

Porvair Insert, BCA (With tripod hae}

Porvair Insert, BCA (With teipod holel

Porwait Insect, BCA [Wuh tripod hakel

Porvair bnsert, BCA, Copra [Tan}
[With wipod hote}

Porvair losert, BEA (With tripod holel

Screw, Boltom Cover

River, Filon Catcher Spring

Screw, Spread System

Repair Screw, Spread System

Leather Intert, Front Cover

Porvair Insers, Front Cover

Porvair Inzert, Frant Cover, Amber

Porvair liaert, Front Cover

Porvair Insett, Frant Cover

Configuration Vse and
Refesence Data

Alptat Cameras

Alpha Exstulive and Alpha Special Edition Cameray
Sears Alpha Cameras

E-Mart Alpha Cameras

Alpha Sears Special, 1977

Alpha Mode 7 (See Prod. Alart #268)
Adl — Duantity 4

D = G Quantity 4

All - Quantity 2

Al

Chrome Plared Camecas

iwary ang Black internationa) Cameray
Sears Cameras

Black Cammeras (Executive}

E-Man Cameres

Parvair insart, Front Cover, Copra (Tan} Alpha Sesrs Special, 1977

Film Catcher Spring
Decal, Light Shield {Repaic)
Decal, Light Shieid { Repair)
Deco, Light Shield { Repair)
Decal, Light Shield {Repgiz)
Decal, Light Shiatd (Repair)
Decad, Light Shiefd { Rupair]
Oscal, Light Shintd {Repair)
Decal, Light Shiskd { Repair)
Dacal, Light Shisld { Repair}
FRONT COVER ASSEMBLY
(includas Lighy Shild)
FADNT COVER ASSEMBLY
Iineludas Light Shieldd
FRONT COVER ASSEMALY
(ncluges Light Shiald)
Decat, Front Lovar
Cam, Light Shield
Light Sesl, Snap-On
SPREAD SYSTEM ASSEMBLY
SHUTTER ASSEMBLY, TI
{Has Alphas dettronics)
Sceew, Shutrer Hinge Sracket/Booi
Rivet, Shutter Hings Brackar/Boot
Serew, Shutier Mounting

Chrome Plated Cameras

twory or Black Cameras

Alpha | Cameras

Atpha Exetutive Cameras

Sears Alpha and X Mart Alpha Cameras

Atpha Sears Special, 1977 {*"Sears Specisl™ is red)
Alphs Spetisl Edition {“SE” is blve)

Alphs 1 Special Edition {“$£" it silverl

Alpha Executive {“Exacutive” is red)

Velour Cheome Plated Cameras

Ivaey Camerm
Black Cameras

Al

All {See Prod. Alect £175)

Ses RIBPSN-21N

AN

All Gameras (P or highar) {Ses Prod. Alery #262 tor shuiter/
camara interchangeabiliy}

Ve with dad hole boot retai - iy 2

Use with unthieaded hole hoot retainer — Quantity 2

Aluminum Bate Shutter ~ Quangity 4

Alumi Baa Shutters

Appair Screw, Shutter Mounting
Screw, Shutter Mousting
Shutter Hinga Bracket

Shutter Hinge Bracks

Hinge Pin, Bracket/Shoc1 Covey
River (B30, Shuteer Hinge Bracke
Ingulator

Insylator

Insulgtor

Insulstor

Lustamar Atsisiance Labet

Clip Ping, Bright

Clip Pins, Black

LEATHER RELK STRAP ASSY,
{With bright elips)

NARROW NYLQN NECK STRAP
ASEY, (Btatk with Slack clipsh

NARROW NYLON NECK STRAP
ASSY, [Black with bright ¢lipil

WIDE NYLON NECK STRAP ASSY.
(Black with black ¢lips

Thumb Print Decal

Plastic Base Shuliers
All Shuttars -~ No Pivei Pint, No Ribs (Add insulators 143
snd 44 a5 hwded) (See Prod. Alert £205)
All Shutvers — Ribe, Ho Pivot Ping (Add insuletors
#43 and 44 a3 neaded) (See Prod. Alert F205)
All = Duantity 2
Al
All Faiechild Shuttars & T Shottery, P, O & Laar
Ti $hwtters — Contiguration F i L
Al Fasthild Shutters B T Shutters, P, B & Later
T! Shutters ~ Canligurgtion F they L {Quantity 3)
Al Cameras (See Pend, Atert F24%)
Ivary Model 2 with neck strap, Alpha !, Seart Alphs
Alphs Exscutive, Aipha Specisd Edition Cameras,
and X-Mart Alpha
Aipha | Cameras

Alphas Executive Cameray

Ivoty Model 2 with Meck Strap, Sears Alpha sad K-Mart
Alpha Cameres '

Alpha Specisl Edition Camerss

Al (See PA FEX-257}



Part No.

126035
J06066
10663%
126012
10608%
T0BS94L
106087
100904
705958
0EGSI
106087
106306
126191%
T06067
106068
10610
1IE008
106367
1610

1356854

T0EE0R
=-5124
-3125
-5129
932069
126074

Qescription

CAM FOLLOWER ASSEMELY

Screw, Sot 21
Serew, Sof M1

Pull Down Assembly, 5ol 12

Screw, $1 Housing
51 MTG, BLOCK ASSEME
Serew, Shunter Frant How

Aepair Screw, Shutier Front Housing 1Silver|

CABLE ASSEMEBLY {9 Wi
Flex, Shutrer/Camers Back
Seeew, Retainar

Cable Rutainer

Retaines Filipr Plaie

Hex Nut, Sol #1

Screw, Lens Houting
Standoft, Teim Link
FLASH FIRE ASSEMBLY
FLASH FIRE ASSEMBLY
FLASH FIRE ASSEMBLY

ECM

Aivet [FFA)
Ravistor 15857
Rasipror 27K5D
Ruesicwor 240002
Capatitgr, 1.0 ut
Imutator, ECM

Ly
ing

RE|

55

Coenfiguration Use and
Aeference Data

Wand P

F thry M

N and P [Afuminum castings)
All

Al

All (Sew Prog. Men #2170
A

At

F thru N [without retainer)
Sav pages 419 theough 426 of manual
Al

Al

Use wirh Shuriter Flex

Al

Al - Quanhity &

A

T1, P only

TI, # Aluminum Base Only

Madels 1 & Z Gtk flash inhitir cameras
and Alpha camerss

All (Ses RIB #5X-200A)

Ll:fludu @ thutiar Yex,

As needed lor Farchild shutters
As needed Tor Fairchdd shuiter:
As mednd lor Farchild shucters
As needed for Faiechild shutters
See Prod, Abert F249

$X-70 MODELS T & 2 AND ALPHA
FIGURE 52 ALUMINUM BASE SHUTTER ASSEMBLY

CAUTION: The key number shown in this

figure may apply to more than one configur
ation, Be surs you select the proper part in

C30032(R3)-5-2

2TA




$X-70 MODELS 1 & 2 AND ALPHA
FIGURE 52A PLASTIC BASE SHUTTER ASSEMBLY

=
-
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CAUTION: Tha key number shown in
this figure may apply 10 more than ons
configuration. Be sure you select the

praper part in the parts list,

~ — e, e, re—
00 00 08 < O i e B D A Tab A R R v b e

b

TI6268A

T06657 (GP1 thre 17)
TOERRS (SP1 vy 1T
TIR456 (A thru T)

706823
T26081
126105
06268
125315
126342
726422
T26135M

T26357
126070
T81093
126110
106487
12Z8M11H
706656
126193
00347
01613
ToE083
1Hon
126189
706431

SX-70 MODELS 1 & 2 AND ALPHA
PARTS LIST §:2A. PLASTIC BASE SHUTYER ASSEMBLY

Description

SHUTTER FRONT HOUSING ASSEMALY
SHUTTER FRONT HOUSING ASSEMBLY
SHUTTER FROKT HOUSING ASSEMBLY
SHUTTER FRONT HQUSING ASSEMBLY
Trim Decol
Trim Dacel
Tritn Decal
Fhotocell Window (Blus-Giresn)
Photccell Window (Frosted}
Phosocell Window
Phototell Buzel (Chroma)
Phatoceli Bazel [Shuet Matal)
Lans Bezel .
Trim Link
Grip Ring, Trim Link
Phoioce] Lens, Lollyopo (Two Lagsl
Photocell Lens, V-Groove
TRIM ASSEMBLY (Arrowhiad)
Scrow, Trim Assy,, Seli-Top
Arpaic Sceow, Teim Anvy,
Trim Link Rewsiner [Black)
Teim LInk Retainer (Red)
Clip, Bisde Hold Down
LENS AND BLADE ASSEMBLY
Walking Beem
Shuter Blades, Hybrid
“A" Elarwent Decorative Platy
“A" Elament Decorative Plata
Selanoid M
Solenoid M
Idter Gesr, Spring-Loaded
ider Gear, Spring-Losded
Rapair idler Geur, Spring-Loaded
Repaic idier Gear, Spring-Losded
Astaintng Ring, Idlar Gear
Aevsiond, bfler Gear
Spacer, Idier Goar
Positive $top Pin
Camprassion Spring
Extensign Spring, Follow Fotur
CAM FOLLOWER ASSEMALY
Focus Wheel
Focus Whast
Focus Whael, Black
Fotus Wheel, Whits
Focus Whesl {Black)
Focus Whael {White)
Aetainiag Screw, Fotus Whee
Retaining Riag, Follow Hingt
Focus Wheet Pivot
PULL DOWN ASSEMBLY.-SOL 32
Seorw, 5ol M
Strww, $1 Housing
Aspais Screw, 51 Houting
51 MTG, BLOCK ASSEMBLY
Hex Nut, Sal #2
ECM

Retainar/ Fillar Plate

Serew, Cuble Retsiner

Repair Scrow, Coble Antsiver

Flax Cirtuit, Shuttec/Camorn Back

Cable Rotaiver

FLASH FIRE ASSEMBLY (FFA)

FLASH FIRE ASSEMBLY {8th Fleth Inhibit)

Rivat
Identitying number “5**
“AM" Shutter Labels

Configuration Vse snd
Arference Data

AN Chrome Pisted Camerss

Ivory Camerns

Black Camerss

Specidl Edition Camenmt

Chrome Plated Camerst

Ivory Cacnaras

Black Camerny

Texes Insteuments Shuttars (See PA FSX-282)

Fairchitd Shutoers {See PA #5X-200)

Taxm Instrument Shutiers {Sou PA FEX-282]

Use an SFH which has chroms bezsty

Use on SFH which hes shaet metel bezets

Al

Al

PandQ

AR [Sex RIB E210}

AR Plastic Baswplate Shuttens

0 and higher

P, 0 and higher — Quentity 2

PandQ)

Qid wim aysteims {See RIS F208)

New trim tystems (Ses RIB F208

See RIB P2

Hot Avalteble

P, Q and higher {See RID F257)

alllSn RIBF2€7) {Blad itublz only in
|

For intsrnational use only {matric}

All Modats 1 & 2

AN Alphs Comern

£, Qand higher :

Replaced 706656 in later conligurntiona (Ses R p203}
Usa 10 Replace 706656 {rapain

Use to raplace 726183 (repakes) (See AER #2203}

AR gears except 726193 and J01513

Liss with gesrs 726132 and 101613 {See RIA #£203}
For poans TOGGSE and 700907 ondy

P, 0 wd higher

Al

P, QL ang higher

N and higher

4

cap‘u

NorP

For Alphs Camerss

For Ajphs Camarss

4,5,V, X, A, C0 AB AL
0.5, VX, A C O AR AC
P, & and highwr

#, & and highar

Plastic Bazablock Onby

AN

P, 1 and highar

P, O snd higher

P, Q anvd bigher

P, O end Migher [Ses Prod, Atert £277)
Al

All {See RIB #SX-203A)

U with Flax Cable

Pand

Pand Q

Son pages 4-19 through 4-26 of mpeir munusl
:n {Cabln Assembly Shutten)

Modals § & 2 with Bth ftssh inhibit feature and ult
Alpha Comeras

Al ~ Quantity 2

For Dults Hybrid conversions using Gtk flush ECM, endy,

For updates of @ or highae shutters {Ses RIB §272)



Koy No.
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Part No.

T2EIIBA
163298
12050
T6353A
1363538
728035
12056
T8
12051
12054
12053
12065

$X-70 MODELS 1 & 2 AND ALPHA
PARTS LIST 5-28. OELTA #YBRID CONVERSIGN PARTS

(S RIB 1207}

Deseription

Focus Whael A {Smal Bom)

Focut Whes B {Large Sore)

Speter

Folow Focus Guida [Stebisizer} (Small Bore)
Follow Focus Guide {Stabilizer} {Large Bore}
Cam Foltgwar Astembly {¥ullow E it}
Kapton Insulstor Tepy

Diods, INS317 [For TU "P" Shutters}
Jumper Wire, 22-30 AWE, 34 long IFor Fairchild M or P Shuniers)
Tdantifying Numbar “1*

1dentifying Letior W™

toentitying Letter “B*

59

ol-%
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$X-70 MODELS 1 & 2 AND ALPHA

Key Ko, Part Mo,
1 F0E5328
1 126157
1 725294
1 TO5537H
i 105889
1 135143
2 7251418
Fi 1351438
2 125143H
1 1251430
i T215143K
{ 3 105340
3 7125147
* 4 705843
4 125148
§ 125063
[ 05847
7 705298
[ 5610
] D545
10 705244
11} 125146
t1 125067
n 725156
n 1262928
{ : 105389
12 125025
13 05187
13 725144
[ T25144R
1 FJS144E
13 FISHAF
13 125144H
" 705288 5Kt
14 705288 5K2
t4 FI5067-1
14 1250572
14 125057-3
L 1250574
15 105287
1% 705938
17 105071
{ 1% 469
18 s

Dascription

VIEWFINDER CAP ASSEMBLY
VIEWFINDER CAP ASSEMBLY
VIEWFINDER CAP ASSEMBLY
VIEWFINDER CAP ASSEMBLY
Leather bnzert, V.F. Cap

Porvair ingert, V.F. Cap

Porvair Insert, Amher, V.F. Cap
Porveir inser, V.F, Cap

Porvair fnsert, V.F. Cap

Forvair Insert, V. F. Cap, Copra (Tanl
Porvait Insent, V.F. Cap

Pin, RH., V.F. Cap

Pin, RH., V.F. Cop

Pin, LH., V.F.Cop

Fin, LK, V.F. Cap

CONCAVE MIRAOR ASSEMBLY
Pivat Pin Eyelens

Eyslans Torsion Spring

EYELENS ASSEMBLY, 3°

Eyelens Link, RB.H,

Eyelens Link, L.H.

SHORT COVER & WAFER ASSEMBLY
SHORY COVER & WAFER ASSEMOLY

SHORT COVER & WAFER ASSEMBLY
SHORT COVER & WAFER ASSEMBLY

Positioning Spring

Positioning Spring

Leathet ingert, Short Cover
Porvair Insert, Short Cover

Porvair Losens, Amber, Short Cover
Paresis lngen, Short Cower
Porwgin Inanre, Short Cover
Povwair Inzert, Shon Cover, Copra {Tan}
Shim, Red

Shim, Blue

Shim, Red

Shim, Yellow

Shim, Slack

Shim, White

Concews Mirfor Spring

VE SHADE BLADE ASSEMBLY
Adjusting Strew

Blus Dot

Orange Dot

PARTS LIST §3. SHORT COVER ASSEMBLY

Configuratien Use and
Aeference Data

All Chrome Plated Cameras
Ivory Camevay
Black Cameray
$atin Chrame Ptated Camenas
Chrome Plated Camers
Ivary and Black International Camerss
Sears Cemeras
Black Cameras {Executive)
K-Mart Cameras .
Alpha Sears Special (19771
Alpha Model 7 (See Prod. Aler; #268)
Chrome Platad Cameras
tvary and Black Caneras
Lhrome Plated Cameras
Ivary & Black Cametas
i:l (Use with saring FT25G25)
1

Aiy

Al

Al

Al

tvary Camaras with SHB 725007/A
Chroma Camerss. Hat relief lor SHB's
05537 and 775399, {Ses RIB F242)
{vory Cameres. No relief, Lie SHE
705537 aniy. {See RID F242)

Bleck Camernt. Has relie! for SHBs
205597 and 725399, {Sex RIE F242)
AN (L with micror FT0SE00)

Adl (List with miteor £725067)
Chrama Plated Camaray

Wwory snd Black International Camerac
Sears Camaras

Risck Cometas (Exscutive)

K-Mart Camarss

Alpha Saart Spaciel (19T

.03g”

KLl

Al [See Prod. Alert £240)
Al [See Prod, & ler FHD
All [See Peod. Alery #2400
Al (See Prod, Alery #240)
Al

All
Al
For identilication ot
Fos identiication of mfurbished camwras

At

SX-70 MODELS 1 & 2 AND ALPHA
FIGURE 53 SHORT COVER ASSEMBLY

s

P———

CAUTION: The key rumber shown in
this figure may apply to more than one
configuration. Be sure you select the
praper part in the parts list,

CI00IHA3L5I
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fart No.

105801
705832
1054500
Jossaz
0574

Not Avsilable
05124

wsn
w511
06205
TAGREY

TOSTH

125205
705708
T05188

105956
J0627Y
5270
5134
705281
125097
705314
125128
08232
1508

SX-70 MODELS 1 & 2 AND ALPHA
PARTS LIST 5-4. INNER FRAME ASSEMBLY

Destription

Light Stop

Tape, Two-Sided
FRESNEL ASSEMBLY
DOrng Link

Drag Link Pin

Spacer, Froeml

Drive Pawl Sprimg
Orive Pawd

Orive Powd Shafy
Mator Ctamp, Right
Capacitor {.10 uf, 50 wiz}

Copacivor 1,68 uf, 15 wde}

MOTOR ASSEMBLY

Mator Tlemp, Left

Scraw, Bristed (Drive Motor, 55, shd Counter
Mounting]

Serww, Squere Drive, Loading Plate

Safaty Iwitch Cominct, Right

Satety Swiich Contact, Lefr

Hings Pin, Fossmel

Batfle Hings Pin (Qry, 1)

Batfte Hinge Pin {Qty. 2

Batfls

Baithy

Baffy Spring

Baffle Spring

512

Configutation Use and
Releronce Data

Al

Adhetive for light rtop FIOGR01T
Split bmage

Ml

Al
Al (as required]
An
AN

AR
As nowded (mplsted by 705338 in Iater modelzt
For mid-cycls shuvdown fhe. See page 4-25 of
Repair Maawel
For mid-cycls shuyodgwn fin. See page 425
of Repaiv Manwdl
Lang Nax coupling and contacts on top.
Az ended (replnced by 705388 in tatwr modate)
A - Quantiry 6

Ured with Toading plate 705388 — Quantity 2
Al

All

A — Quentity 2

For LCB 126198 & T05473

For LCR 725265 [strengthaned asmmbly}
For LCP 725194 & TOSATA

For LCB 7257285 (strangthenad assembly}
For LCB 725198 & 705470

For LGB 725265 (strerthened assembly)

1A

$X-70 MODELS 1 & 2
FIGURE 54 INNER FRAME ASSEMBLY

CAUTION: The key pumber thown in
this figure may spply to more than oy
eonfiguration. Be sure you selact the
groper part in the parts list.

X003 2(RIH-5-4



PARTS LIST 5.5 BOTTOM PLATE/OUTER PLATE ASSEMBLY (CONTINUED)

Part No.

105713
H5036
705007
105873
105420
T0E 755
105382
705224
1521
n&i12
205003
105273
125918
15062
105249
105125
05634
TQ56aT
1st10
195668
105106
15212
105203
105204
105318
705209
105104
05317
105205
6102
105200
Jos842
T05745
105206
105680
105679
105594
705851
125380
J05052
705044
05189
705956

105304
105722
H5T50
105230
126186
J25006
05103
05682

Description

Drive Pin, Bell Crank

Drive Link, Bell Crank

KOTOR PINION SHAFT ASSEMEBLY
Washer

Grip Ring, Motor Shakt

Coupling Adaptor

Gaat Teain Covet

Loading Plate, Gecal

Loading Plate with Clzinps

Aeset Pawl Spring

Contact Insulating Strip

Battery Connacl

Aiwet §Rezer Powd Speingl

Contct Retaining Block

Detent Clip {.008") (Ececring Link Slidet
Repair Aivet [Detent}

Front Pack Spring

Pick Slida Pin

Seoond Idier Gear

Pick Latch

Pick Laich Saring

PFick Lyich Spring

Pick Arturn Spring

PLCK ASSEMBLY

First Reduction Gear (Black or Green)
Seeond Reduction Gear

$5 ASSEMBLY

Firet Idlor Gear

Gt Pin

83 ASSEMBLY

Thired Reduction G er

Idier Gear Stud

Rucotk Mler Gear {Nylon}
RECDCK GEAR ASSEMBLY
Washer

Thisd Idier Gaar

Latch Spring

Latch Asssmhly {ncldes decal 205761}
£7 ASSEMBLY

Matal Cabla Cover

Screw, Mounting 57

Rivet, Duter Plate Duient

Screw, Duter Platadlnnes Frama
Screw, 53455, Bristol Drive/Gownter
Screw, Sell-Tapping, Square Drive
$3/S5 Quter Plate and Counter
Recock Ram

fam Slide Pin

Capatitor

Detena Clip

Diateni Clip, Nosched

OUTER PLATE ASSEMBLY Lkesy Gears)
Lowes Staodelt

Flax Guide

Cabile Restraine

Light Seal, Boot Tab, Tage

Spacer, Bettom Cover

SX-70 MODELS 1 & 2. AND ALPHA
FIGURE5-5 BOTYOM PLATE/OUTER PLATE ASSEMBLY

CAUTION: The key number shawn in this
ligure may apply 1o more than ane configur-
atigh, Be sure you selact the proper part in
tha parts list,

OUTER PLATE

Configucation Use and
ASSEMBLY

Reference Data

Noi available (See pars. 1, Section 4)
Not availabie (See para. 1, Sacrion 4}
AN

Al

At

All [See RIB #221)

Alt

Usa with moter clamps 105705 & 105706
Raplaces item 14

All

All

All — Quannity 2

All « Guantity 3

All

Al

All - [Replaces pin 705702 for repais)
Ail

All

At

Al

Al

Use only with pick latch JO5667
Al

Adl

Al

Alt

Al

All

All — Quantity §
All

All

All

*Not avaitabie as stocked part

Al « Dusntiny 2 CI00IRIN-5-5
Al — Quaniity 3
All - Guantity 3

A — Quantity b
a $X-70 MODELS 1 & 2
At required {Fairchitd} PARTS LIST 5-§ BOTTOMPLATE/OUTER PLATE ASSEMBLY
Al
Al {Replaces 7058304 figuration U
g:lﬁ with Flex Guice Key No. Part No. Desaription Cnnﬂl:ft:a.;g. B:;“d
Use with Flex
Use with Wire Cable 1 05153 Booster Spring Use only with sqund wire deive spring {Sea RIS F143)
AL pacessary 2 - Bell Crank Not availsble (Sew pare. §, Section 4}
AS nEtRsary -3 - Recoch Trive Shafy Keyad [Sea parn 1, Section 4)
4 - Drtive Pin, Bell Crank Not avadsbla (See para. 1, Section 4)
5 - Steews Not wesilatiie {See para 1, Section 4)
[ - Orive Spring Use with keyed recoch drive shaft. (See para. 1,
Section 4}
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FAILURE ANALYSIS CHART 13 J
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FAULT ANALYSIS CHART #4 EMPTY PACK MODE — S9  (CAMERA)

BLADES CLOSE MOTOR RUNS FAST EXPOSURE (NO FLASH) CAMERA CYCLES
BLADES
co:sérgous FLASH FiRES AMBIENT EXPOSURE REMAIN CLOSED
: AT END OF CYCLE
VCC ON C/B FLEX l
0 10 @ $-9 CABLE CONN .
ON DARK e T0®
YES [_ NO ON EXPOSURE
SLIDE NODE T MODE
VCC ON 5-5 AT
SUBSTRATE LIFT $-9 LEAD AT
YEs I o €/B CABLE END
DEFECTIVE OPEM CABLE | VCC ON $-9 FLEX PAD
SUBS TRATE OR CONNECTION TS -
HO 59 HODE
YCC ON COUNTER (cOHMOH)
EXAMINE CABLE TO WIPER ARM
SUBSTRATE SOLDERING: ~
t3 SHORT VISIBLE? o
YES 1 110
REPAIR
DEFECTIVE VCC ON $-9 AT COUNTER
SUBSTRATE
$-9 SHORT YES NO

DEFECTIVE FLEX IF
CONTACTS SOLDERED
PROPERLY

ADJUST CONTALTS
OR REPLACE
COUNTER

Revised 8/75




I FAILURE ANALYSIS CHART #5 J

VIEWFINDER OPTICS (CAMERA)
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FAILURE ANALYSIS CHART #6

INFTIAL CONDITIONS: S, $8, 50, S6/7

OPEN;

53, 85 CLOSED FAILURE ANALYSIS OF S6/7 CLOSURE (SHUTTER) AEJECT CODE 233
CLOSE S6/7 = NO REACTION
WOTOR AUMS BLADES CH FLASH
BLADES CLOSED 5 CHATYER FIRES
L
ONANS CURREXT
HOTOR OFF BUT BLADES CLOSE $6/7
BLADES CLOSED REHAIN OPEN FLASH FIRES?
5 VOLTS
on sB I YES NO
WiTH 38 OPEN
Tes s 1S 55 s;mtnan
YES HO TIVE
| ZERD s |°“;ﬁi I SOLOER BRIOGE
sg;nn e neo AREA A,L,0
4 | DEFECTIVE [
I | YES I NO SUBSTRATE e | 9
FLASH OH
ERD QWA CLOSE $1 $6/7
Iat?‘u:l:us 51 (mnﬁgfﬂf?uo:. DPER DOES HOTOR RUNT |53
VLC + 38 vis | we
ves | we ves l "o [ T .
’_-—J DEFECTIVE | ZERQ OHAMS AEPA UNSQLDER
" .
SUBSTRATE SOLOER BMIDGE BETWEEN £T;-F ON FFA
REPAIN SOLDER 3R9DGE BLADES ¢LOSED R N AREA C o ::'5::: LA
»
AREA ¢ oK S6/7 CLoSURE s ¥ts | wo YES | NO ves |ow
£5 §1 CONTACTS 153 ]
SHORTED
DEFELT IVE
ves | wo SUBSTRATE
gﬁ:gm\‘f: DEFELTIVE CABLE CONMECTION OK REPALR HOTOR RUNS
SUBSTRATE SOLDER ON 56/7 CLOSUR
BLADES CLOSED BLADES {LOSED YES l Wi BRIDGE ! VRE REPLACE Fra
oW 5677 CLOSURE 00 $6/7 CLOSURE 153
SOLDER BRIDGE
153 . DEFECTIVE SUBSTRATE AREA D O G IS CABLE REVERSEO? 0!
BLAGES CLOSED OWN YES ™
_] $6/7 CLOSURE ves | "l° |
15 CEFECTIVE
RIPAIN OR AEPLACE SOLOER BAIDGE NEPOSTIOM oS TaATE Sp.g.
t1 ALOCK 1M AREA A CABLE MOTOR AUNS SHORTED
004 YES | w0 ON 56/7 CLOSURE 137
} 153
DEFECTIVE
REPAIR "g::::‘ SUBSTRATE
REPAIN SOLDER SOLOER $6/7 novE
sri0G¢ CHECK FOR $R10ce 154
MEAK IN 153
CASLE
DEFELTIVE
SUBSTRATE
BLADES (LOSED 15k 12771714



FAILURE ANALYSIS CHART #8

INITIAL CONDITIONS: S3, S5, S8 CLOSED;

$1, §9, S6/7 OPEN FAILURE ANALYSIS OF $8 MODE (swrien) REJECT CODE 236
$5 OPEN $3 OPEN S8 OPEN
$6/7 CLOSED $3 CLOSED $5 CLOSED
————— ? B ——— MOTOR RAUNS BLADES REMAIN CLOSED HOTOR RUNS MOTGR ALWS MOTOR BRARES
MOTOR AUNS BLADES CLOSE BLADES CLGSE NO FLASH MOTOR RUNS BLADES CLOSE BLADES CLOSE BLADES OPEN
1 DA w"’\_j —n rtn. - s X - !
, . HOTOR BLADES OPEM I FLASH HOTAR
BLADE DRFN BLADE € ) \
?:iﬁtiuﬁigf"ngzﬁ:‘ - e sLane orm BRAKES THEN {LOSE FInES BRAKES WOTOR RUNS | noro :Nhgz(
DOES WOT RUM HOTOR HOTOR 0w N A BLADES £L0s2 BLADES £L05E
DOES HOT RuM D055 NOT AUN MOTGR Huns
APPAOX IMATELY QEFELTIVE
5 YOLTS oW SUBSTRATE
DEFECTIVE 58 DEFECTIVE sk B Ho:gﬁc:g:igs
SUBSTRATE HAS § yOLTS SUBS TRATE YES | HO
MO 38 HODE AT SUBSTAATE WO 58 MODE
vEs s {IF AMBIENY 153
153 _[ EXPOSURE OK)
P a— 153
St-{minus} I
YOLTAGE
ON SUBSTRATE 15 5B CABLE DEFECTIVE DEFECTIVE
o [ - SOLOERED gﬁ::g:::é She_¢ SUBSTRATE SUBSTRATE
vee "t h0 Sh wonE OFEN S5 CLOSED BLADES CLOSE
l_ HOTOR RUMS IND OF CYCLE
!
| 53 137 153 153
0 100w
AMBIENT EXPOSURL SOLDER SB
CABLE CABLE
CONHECT 1OW -
oK
58 TES [ ™
DIQOE OPEM
i ] O I__1
RECONNECT
CABLE
LHECK FOR
BALAK 1IN
AEPLACE DR CABLE
SOLOER
oot 154
DEFECTIVE
s SUPSTAATE
u0 38 WODE
12/7/74

153




FAILURE ANALYSIS CHART #10

INITIAL CONDITIONS: 56/7, 53, 85 CLOSED ; FA'LURE ANALYS!S OF S9 MODE (SHUTTER} ALJECT COOE 237
§1, S8, 89 OPEN
55 OPER $3 OPEN $) CLOSED $5 CLOSED
39 CL0%L0 $1 CLOSED HOTON SRAXES $1 OPEN FIXED ENPOSUNE - NOT ILEGHT SENSITIVE NOTOA AUNS HOTOR BRARES
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BLADLS OFEM BUADES (10SED NOTON  OFF grovon runst | o paaned 1 o Ao 53““5 1133 oFF BAAKES BLADE
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T 5 WOLTS BEFECTIVE BLADES CLOSED
1600 oMM 4 VOLTALE ON 59 AT o 1o SUBSTRATE
59 10 meo ON_ SUBSTRATE PEFECTIVE SUBSTRATE oM AnBIE ROTOR BAAKES
rES NO YEs ND SUBSTARATE - CXPOSURE On 83 CLOSED
I [ KO 53 MOOE res]
(IF AMBIENT 153
CAPOSUAE OK)
3} DEFECTIVE
s SUBSTRATE
L9 10 Mo BEELLTIVE SOLDER ‘:'““ BLADES CLOSED
SOLDER BRIDGE SUBSTRATE AREA CEFECTIVE EN0 OF CYCLE
ANES nCO O 59 s | 0w SUBSTRATE 153
Y05 l oy CLOSUAL NO 59 WODE
153 ZEND OHMS 153 DEFECTIVE
8 To sy SURSTRATE
MOTOR NN
. l ves 1w SoLitnep oN $3 cuosep
AraIR OEFECTIVE \f(sl ™ 151
SOLBER RSTRATE
oGt N0 59 MabE
13 I
58 TO 53
SOLOER BAIDGE :ﬁ::;u}':
AMA ¢ w0 $3 HOOE
Li3] I L
T3]
f CABLE "
NECTHON
REPAIN REPAIR tou“c'r sorden
$OLDER $OLOER
M ;MI0GE YES l ™
] l
DEFECTIVE [ ]
SUBSTAATE
w3 53 oot ::::: '::' REPOSIT10M
T CABLE caBLE 12/7/74
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