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I - PRINCIPLES OF OPERATION

Like any camera shutter, the function of the
Polaroid shutters described in this manual is 1o
control the light focused onto film. Fach shutter
performs its ight-contralling function with the
aid of an electronic circuit capable of measuring
light. When a shutter is opened, allowing fitm in
a camera to be exposed o light, the circuit meg-
sures that tight end closes the shutter after the
film has been sufficiently exposed,

To gain an understanding of how these shutters
work, a typical operating sequence will be present-
&d, describing each shutter action in its order of
ocowrrence. A complete electrical description will
then follow the operating sequence.

Since the two shufters to be described in this
manual are similar in many respects, the operating
sequence and electrical description will be appli-
cable to both, Section Il of this manual will point
out the significant differences between the shutters,

A. MECHANICAL

Four components (Fig. 1-1) form the basis of the
automatic camera shutter: They are the aperture
selector, the opening shutter blade, the closing
shutier blade and the electronic module,

CLOBIRG

APERTUAE
SELECTOR
WHEEL

FIGURE 1.1 BASIC SHUTTER COMPONENTS

The aperture selector controls the amount of

{ight allowed to enter the camerz af any given in-
stant, the opening blade controls the start of the
sxposure time (periad of time that the film is to
be exposed to the light), the ¢lesing blade cuts of
the light reaching the film at the end of the ex-
posure time snd the module circuits determine
the length of exposure time {the time at which
the <fosing blade is made fo close).

!n operation, the shutler is first cocked by depress-
ing the cocking arm {Fig, 1-2). As the arm i de-

X" CONTACT

FIGURE 1-2 COCKING THE SHUTTER

pressed, it pulls the cocking slide, which in tumn
pulis the spring-loaded opening biade, toward the
cocked position. As the opening blade moves, it
carries the closing blade, also spring-toaded, along
with it. When the opening blade had been moved
far enicugh, a latch pin on the blade forces the
springdoaded blade latch down, until the pin
passes o shoulder on the latch. With the pin be-
yond the latch shoulder, the latch snaps back up,
securing the pin and holding both shutter blades
in the cocked position.

NOTE: When the shutter blades are being cocked,
a pin { "X make) on the opening blade allows a
set of spring contacis { X" contact-""X" connec-
tor} to apen, while a pin ("X bregk) on the clos-
ing blades forces a set of spring contacts (jlash
break — "X connegtor) te close, These contacts
are part of the flash circuit and come inte play
when g flash attachment is being used with the
camerg. The function of these contacts is ex-
Dlained i the electricod description,

In addition to holding the blades in the cocked
position, the blade fatch algt performs another
important function.
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Whien the shutter is in the uncocked pas:iiigm, the
tatch holds the timing switch (S2) open (Fig. 1-3).

TIMING
S TCH
S

FEGURE 1-3 CONTROLLING THE TIMING
SWITCH

However, when the shutter is cocked and the latch
has snapped up te secure the latch pin, the blade
lateh allows the spring-loaded, timing switch (82)
10 close. With the timing switch closed, the elec-
tronic circyit is prepared to start its light-measup-
ing function, which will begin ag soon as the shut-
ter is tripped.

After the blades have been secured at their cocking
positions. the cocking arm is depressed further, un-
it the cocking shide becomes secured in its cocked
position (Fip. 1-4) by the slide latch, much like the
blades were secured,

When the cocking siide is secured by the slide Yatch,
the overtravel arm is forced firmly against the
shoulder of the vocking pin, and the closing blade
is forced firmly against an clegtromagnet. With

the arm firmly against the pin, 2 strain 15 exerted
on the overtravel arm spring. (It is the arm spong
that initiates the mechanical action of the shutter
after it is tripped). At this point, the shutter is
cocked, snd is ready to be tripped.

Tripping (Fig. 1-5) occurs by manually pressing
the shutter-release knob, (The shutterrelease

VEL
gaﬁ?” sLIok

FIGURE 1-4 COCKING THE SLIDE

FIGURE 1-5 TRIPPING THE SHUTTER



knob is part of a cable assembly, which is buiit
into the body of the camera.) When the knob is
pressed, the shutter-release tip is forced up, clos-
ing the battery switch {31), and tripping the slide
latch, The battery switch (S1) is closed slightly
before the slide latch is tripped. Closing S1 com-
pletes a circuit, through the modile, which ener-
gizes the clectromagniet; the magnet now holds
the closing Hade in its cocked position.

When the slide latch is tripped, the cocking slide
is refeased and snaps forward, The snapping mo-
tion of the slide is caused, first, by the force ex-
erted by the overiravel spring through the over-
travel arm, and then, by the force of the spring-
loaded cocking sem.  As the cocking slide moves
forward, a roller on the slide strikes the tsng on
the blade latch, and forces the blade latch down

(Fig. 1-6).

ROLLER

COCKING

OPEMNING
8LADE

FIGURE 1.8 RELEASING THE OPENING BLADE
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At this point, the ¢pening blade has been released,
sllowing the negpative fo be exposed; the timing
gircuit has been activated, allowing the photogell
10 measure the average scene light and control ex-
posure time: and the closing blade is being held
open by the now energized ¢lectromagnet. Alf
that remains is for the closing blade to ¢iose, com-
pleting the picture-taking {exposure} sequence.

When the average scene Hight has allowed the
photocell 1o pass the correct amount of current
through the timing circuit, the electromagnet is
de-energized and the closing biade snaps shut. A
picture has been taken, and the operating sequence
of the shutier is now complete.

NOTE: When the closing blade snaps shut, it
allows the flash break and “X'"'-connector contucts

to apen, breaking the flash circuit,

Forcing down the blade latch causes two events
to oceur: First, the blade iatch releases the open-
ing blade, allowing it to snap forward; iight now
passes Hirough the aperture and the hole in the
opening blade to expose the negative. Second,
the blade latch sirikes the timing switch (82),
forcing it to open. When 52 opens the timing
circuit begins measuring the amount of light to
which the negative is being exposed. The photo
cell, which is part of the electronic module, is ex~
posed to the average light of the scene being
photographed, and uses that hight to control the
flow of current through the timing circuit. The
rate of current flow is directly related to the
tength of time that the negative is exposed. (A |
detailed description of the electrical action is con~
tained in the electrical description following this
section. Remember that the timing switch (82}
starts the electrical action, and the photocell ¢on-

trols it.}

NOTE: When the opening blade snaps jorward,

it closes the “ X7 and "X wonnecir contacts,
Closing those contacts cquses the flash attachment
to fire, if it is being used with the comera,

B. ELECTRICAL

Rlectrical functions will be described with respect
to ail associated mechanical action occurring with-
in the shutter, In this way, you wili not only be
come familiar with the circuits contained in the
shutter, but you will also become familiar with
the relationships of specific electrical and mech-
anical events. This description, as with the mech-
anical description, will be applicable to both
shutter models.



Physical differcnces between the shutters are ceived from a 3 volt battery. Electrical action
described in Section 11 of this manual. does not occur until after the shutter release knob
This cirouit is referred to as a two transistor s Also, before the release knob is _pmsaed,
trigeer; it utilizes a photoconductive celi 1o cor the shutter must be cocked so that the closing

trol the length of time that an electromagnet is blade is firmly against the electromagnet and tim-
encrgized (Fig. 1-7). Power for the circuit Is re- ing switch, (82), is closed.
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FIGURE 1-7 440/450 SHUTTER SCHEMATIC DIAGRAM
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Prossing the shuiter release knob closes battery
switeh, $1. Currentis now applied (o two circuits:
the magnet-hold circuil and the capacitor by-pass
circutit, In the magnet-hold circuit, current flows
from the positive (+) side of the battery, through
31. to one side of the coil of ¢lectromagnet M,
andd, through variable resistor R1, o the base of
transistor Q2. As soon as the current at the base
of 132 becomes high encugh (almost instantane-
ously} Q2 is triggered. Current now flaws through
electromagnet coil M, the collector and emitter of
Q2. and potentiometer R3, to the negative (-} side
of the battery. The magnet-hold circuit is now
complete, and the electromagnet holds the closing
shutter biade in its open position.

in the capacitor by-pass circuit, cusrent flows from
the battery, through S, photocslt LDR, resistor
R4, and timing switch 82, to the negative (-} side
of the battery. With 52 closed, the timing capaci-
tors Ci through C3 and registor R are by-passed.

Shortly after 51 is ctosed by the pressing of the
shutter release knob, the stide latch is tripped, ce
leasing the cocking slide. The cocking slide now
snaps forward, tripping the blade latch, Upon
heing Eripped, the blade fatch reicases the opening
blade and openg timing switch §2. The film is now
being exposed to light, and the timing circuit is
brought into operation. Opening 82 breaks the
capacitor by-pass circuit, and reroutes the current
to the timing capacitors and resistors, Current
now flows from the battery, through 81, photo-
cell LDR, and the selected timing capacitors, or
capacitoriresistor combinations, 10 the negative )
side of the battery, (We shall assume that capaci-
tor Ci has been selected.)

NOTE: Selector switch 4, pert of the aperiure
wheel, affows specific capacitorfresistor combina-
tivns to be selected, depending upon the type of
film being used and the available light {aperture
selection).

With capacitor C1 now receiving current, it begins
to charge ap at a rate determined by photoceil
LDR,

LDR acts like a variable resistance, which is con-
trolled by the light shining upon it, I the Kght
shining on LDR is dim, its resistance will be higher,
and it will pass less current, and so on,

When C1 is fully charged, current ¢an no longer
enter it ndw, the excess current is diverted,
through resistors R4 and R2, 1o the base of Q).
When the current at the base of QI builds up to 2
high enough level, QI is triggered. Current now
flows from the battery, through S1, variabie re.
sistor R1, the collector and emitter of Qi and
potentiometer R3, to the negative (-} side of the
battery,

Since the coliector of Q1 and the base of Q2 sre
connected {at the junction of R1), Q1 draws
currest from the base of Q2. When the current

at the base of Q2 has been sufficiently reduced,
Q2 is cut off; current cun no longer flow through
the collector and emitter of £33, As a result, cur-
rent no longer flows throough the coil of electro.
magniet M, and the magnet is de-energized. With
the magnet de-ensrgized, the closing blade is re-
leased and snaps ciosed. The light exposing the
regative is cut off, and a picture has been taken.
When the pressure on the shutiter release knob is
removed, S1 opens, and all current is removed
from the circuit. As soon as the shutter is recock-
ed, capacitor C1 discharges through now-closed 52,
and the circuit is prepared for another eXposure
gequence.

NQTE: In the flash clrcuit, switch S is ciosed by
the closing blade when the shutter is cocked, while
switch Sx Is allowed 1o open by the opening blade,
When the shutter is tripped, the opening blade
snaps forward 1o close Sx, while Sx is stlll heid
closed by the closing blade, which is in the grip of
the efectromagnet, With both switches closed
simultaneously, the flash circult is compieted and
will cause a flask gunt 10 fire, if one is being used
with the camera, When the closing blade Is re-
{eased by ihe electromagnet, 51 is aliowed (o open
and break the circuil, With the circuit now hroken,
there is no danger of a premature firing of the flash
gun,

$3 is the flash compensation switch. In the 400-
series shulters, a fixed time is required for flash
since exposure variation is accomplished by the
movabie blinds on the flash gun. When the plug
of the flash gun is inserted into the shutter, 83
transfers the timing capacitors and rgsistors from
the photocell to resistor RS, Since the value of
RS is unaffected by light, the interval during
which the shutter remains open is controlied by
RS and any of the resistor/capacitor combinations
selected by the aperture wheel. The value of RS
is selected to provide comectly exposed pictures
with the Madel 490 Focused Flashgun,
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il - COMPARISON OF SHUTTER MODELS

The principle of operation described in Section |
is applivable to both shutter models. The applica-
tion of these principles is not identical. The fol-
lowing paragraphs describe each of the two shut-
ters in detail so that similarities and differences
can be determined.

A. ELECTRONIC CIRCUIT DIFFERENCES

The electronic module for the Model 440/430
shutter is described in Section L. This shutter is
employed in camera models 440 and 450 and is
the more complex of the two shutters, Figure
2-1 is the schemaiic diagram of the simpler Model
420(/430 shutter employved in camera models 420
and 430,
Comparison of Figures 1-7 and 2-1 will show the
following differences:
I. Resistor R is variable on Figure 1.7 and fixed
on Figure 2-1.

2. Variable resistor R3 on Figure 1-7 B8 replaced
by two fixed resistors, R2 and R3, on Figure
2-1.

3, The resistor in series with the base of Q1 (R
on Figure 1-7) has been deleted on Figure 21,

4, The time-determining components are lmited

5. Capacitors C2 and C3, resistor R6, and switch
S4 are not used on Figure 2-1.

From the foregoing it can be determined that:

1. Both shutters become fixed-speed devices when
flash is employed (RS and 53 appear on both
schematics).

2. The shutter uscd on camera models 440 and
450 has a choice of three time-delay circuits
to accommiodate a variety of flim-speed and
subject-matter situations.

3. The simpler shutter used on camera models
420 and 430 contain 3 single time-delay circuit,
and only a selection of one of two {ilm speeds
is available (by means of two aperture sizes).

The basic theory of operation is identical for the
two circuits. The iBumination-controlled photo-
sell determines the length of time required to
charge the Re cirouit (R4 and €I on Figure 2-1)
When the Re cirquit is charged, trgnsistors Q1 and
Q2 cut off the current flow through magnet M,
and the shutter closing blade k released. The
method by which these glectronic functions are
selated to mechanical shutter pperation is describ-

to capacitor C1 and resisior R2 on Figurs 2-1, ed in the following paragraphs.
ﬁ\\nff
g 0F7) 8 i
R g
&
d S3 Q2
al —
' BAT e

e 2]

I
|

§2

FIGURE 2-1 420/430 SHUTTER SBCHEMATIC DIAGRAM

?
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B. SHUTTER MODEL 440/450 {440 & 450
CAMERAS)

The Mode] 440/450 shutter is shown on Figure
3.2, Note that the aperture wheel contains eight
apertures arranged in pairs. A pair consists of one
large and one small aperture. Each pair is identd
fied by 2 specific film speed. The pair is selected
by manuai rotation of the aperture wheel.. De-
pending upon the position of the scene selector,
either the large or the small aperture in the select-
ed pair is placed in the optica) path behind the lens.
As desired, cither the large or small aperture of the
pair can be manually selected by the scene selector.
A detent block and spring secures the aperture
wheel at its selected position. A second detent
spring {actuator detene, Figure 2-3 secures the ap-
erture wheel 8t one of the two positions determin-
ed by the seiting of the scene selector,

APERTURE

SELECTRS
SLIDER

FIGURE 2.2 440/45G MODEL SHUTTER



In order 10 accommodate a wide latitude of film
speeds and a variety of lighting situstions, the
shutter speeds as well as lens apertures must be
adjustable, These adjustments are simplified by
combining the switching of the timing ¢components
with the manual selections of the aperture. Molded
into the back of the aperture wheel is a switch rotor
{Figure 24),

.”.,“\,a‘-“*"‘x”
LY
o
».

COMMON
"y CAPACITOR
CONTAGY

TABACITOR
CONTACYT
I

GAPACITOR
CONTACT

FIGURE 2.4 CAPACITOR SWITCH ROTOR

Attached to the base plate are the fixed contact
points of the switch, When the aperture wheel

has been set to accammodate the lighting situa-
tion, the switch rotor is in contact with the fixed
cantact that will place the coryect resistop-capacitor
combination into the shutter timing circuit, Having
thus established the correct operating parameters,
the photocell can correctly determine the precise
jength of time that the shutter will remain open.

The swilch rolor and stationary contacts are 1o
presented by the arrowhesds and dashed line de-
signated 84 on Figure 147, The switch is fllustrated
on Figure 2-4.

On the 400series shutters, switch 83 is a single-
pole, double-throw switch, It is actuated by 4
stud on the flash connector. When the con-
nector is inserted into the shatter, switch 53
disconnects the photocel]l from the timing cir-
cuit amd connects resistor RS in its place. On
Modei 440/450 shutters the rotary aperture
switch continues to function. Only the light-

measuring function is eliminated when Mash is
used because the Focused Flash provides the
automatic fllumination control based upon
camera-lo-subject distance.

The Model 440/450 shutter incorporates one
additional major difference from the Model 420/
430, In the Model 440/450, two variable resist-
ors (R1 and R3, Figure 1-7) are used to provide
a means of adjustment when the shutter is being
calibrated. All of the resistors in the Model
4207430 shutter are of {ixed value {Figure 2.1).

C. SHUTTER MODEL 42¢/430 (420 & 430
CAMERAS) (FIGURE 2.5}

The Made! 420/430 shutter can be considered
roughly similar o Model 480/450 in that the
basic shutter action of the two models 8 identi-
cal. However, the Mode! 420/430 does not con-
tain an aperture wheel, and ity electrical circuit
is simplified, asllowing only ong exposure time.
The simpler model is equipped with s film speed
slide (Figure 2-3} in lieu of the aperture wheel,

FIGURE 2-5 420/430 MODEL SHUTTER



The film speed slide performs that seme [Unction
us that of the aperture wheel, except that it does
not provide a ¢apacitor switching function. By
manuaily moving the stide to the left or nght,
two aperture selections can be made. One selec
fion is for bixk-and-white, and the other is for
volor, When the slide is set for black-and-white,
a senall aperture i in place between the lens and
film, and when the slide is se¢ for color, the
larger aperture is in the optical path,

The schematic {Figure 2-1} of the Model 420/
43¢ shutter shows its simplified timing circuit,

io

A fixed resistor is used at R} instead of the van-
able R1 employed in the 440/450. The poten-
tiometer R3 in the 440/450 shutter is replaced
by two fixed resistors, RZ and R3 in the 420/
430 shutter. The timing circait in the 420/430
shvatter uses only one capacitor {(C1) which pro-
vides identical clectrical characteristics for color
and black-and-white. In both shutier moxicls

‘83 is the flash compensation switch which sab-

stitutes fixed resistor R3S for the photocell and
permits the focused flashgun to determine the
gOMECt 2XpoBuULe,
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Il - COMPONENT SERVICING

Since this manual is concerned with the repair of
electromechanically operated shutters, it is essen-
tial that you know how to identify, test, repair,
adjust and replace certain electronic and mechani-
cal components. In this section, methods will be
given for identifying, testing and replacing resist-
ors, capacitors and transistors, and for adjusting
or replacing mechanical components, such as
blades and aperture selectors. In addition,
methods for correctly stringing jumper wires be-
tween terminal points on the flexible circuit will
also be presented.

A. TESTING RESISTORS AND CAPACITORS

Resistors are identified by four color bands
around the body, while capacitors are identified
by two color bands around the body and by a
disc shape. To test a resistor, unsolder one lead
from the module (Fig. 3-1). Place the probes of

CAPACITOR

FIGURE 3-1 TESTING RESISTORS

a v.0.m., set at the correct scale, on each lead of
the resistor. The v.o.m. should register the resist-
ance of the resistor being measured. If the v.o.m.
does not register at all, the resistor is open and
should be replaced.

Capacitors are tested in a manner similar to test-
ing resistors. Unsolder one lead from the module.
Place the probes of a v.0.m., set at any resistance
scale, on each iead of the capacitor. The v.o.m.

11

will deflect slightly, and then slowly start to drop
back: this indicates that the capacitor has been
charged. Now reverse the probes on the capaci-
tor leads, The v.o.m. will fully deflect, and then
slowly drop back; this indicates that the capaci-
tor has discharged. If the v.0.m. deflects and
does not drop back, either before or after revers-
ing the probe positions, the capacitor is shorted,
and should be replaced. If the v.0.m. does not
deflect at either position of the probes, the capac-
itor is open, and also, must be replaced.

B. REPLACING RESISTORS AND CAPACITORS

To replace resistors and capacitors, or in fact, to
replace any component soldered into the module,
the solder must be removed from the terminal
points on the bottom of the module. The solder
is removed with a vacuum (heat-vac) soldering
iron. When replacing a component, trim and bend
the leads to match those of the compenent re-
moved, and insert the leads into the terminal
holes from which the defective component was
removed. Solder the new component in place.

C. REPLACING THE MAGNET

To replace the magnet (Fig. 3-2), unsolder the
magnet terminals from the flexible circuit. Re-
move the two screws and nuts securing the mag-
net to the base plate, and lift off the magnet.

MAGNET
COIL
BASE
PLATE
\ SCREW NS
TE RMINAL
\
— .
—_—
hcd
NUT S

FIGURE 3-2 REPLACING THE MAGNET



Om sonwe older shutters, the magne! is secured {0
the hase plate with rivets instead of screws and
nuts. 1 that case, the rivets must be driven cut
with 3 punch to remove the magnet, Whep re-
placing a magnet, always secure it to the bage
plate with screws and nuts only; never use rivels.

The magnet colls can be replaced also. Just dlide
the coit off of the magnet, after the magnes has
been removed from the base plate. A new coll
can be shid on in place of the old. The terminals
will have to be bent up to facilitate removing and
replacing the coil,

. REPLACING THE FLASH CONTACTS
To replace any of the flash contacts (Fig. 3-3),

FIGURE 3-3 REPLACING FLASH CONTACTS

Beatl the plastic studs, securing the contacts 1o the
buse plate, with a soldering iron, while pulling the
coniacts with tweezers. Poll on the contact until
the stud s soft enough to allow the confact to be
puiied off of the base plate, Apply only enough
heat 1o soften the stud. Do not apply 50 moch
heat that part of the stud melts away or becomes
so misshapen that the replacement contact can-
not be shpped onto it

Slip & new cantact over the stud, locating it in the
position occupied by the removed contact. Hold
the coniact in position with tweezers, and melt
the stud with a seldering iron ungl the new con-
tact is secured to the base plate.
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E. REPLACING THE SCENE SELECTOR AND
APERTURE WHEEL

To replace the scena selector and aperiure whee}
on the 440/450 shutters, first unsolder the flexi-
ble circuit from the 81 cantacts, the magnet con-
tacts, the $2 contacts and the flash safgty {8s)

contact {Fig. 34). Remove the “E” clips, secur-

APERTURE
WHEE i,

FIGURE 3-4 REPLACING SCENE SELECTOR
AND APERTURE WHEEL

ing the scene selector slide and the aperture
wheel, Lift off the scene selector assembly.

Remove the two screws securing the baffle, and
lift off the baffle. {The baffle will have to be
manipulated out from vnder the scene selector
detent spring). At this point, the aperture whesl
can simply be Jified off, To replace the scene
selector and aperture wheel, reverse the above
procedures,

NOTE: Notive the cocking arm, which is secured
by an “E” clip, Afrer the baffle has been remow.
od, the cocking arm can also be remuoved, if nec-
essary. Remove the "E” clip, lift up the cocking
arm and spring and disconnect it from the cock-
ing slide. You will have to remove the cocking
arm when replacing the cocking slide { Paragraph
FA



F. REPLACING THE BLADES AND COCKING
SLIDE

To replace the shutter blades or cocking slide,
first cock the shutter, and ift off the stop brack-
ot cap (Fi§. 3-5). Turn the base block over, and

CAP

$TOP
BAACKET

{PENING
BLALRE RVET
RETAHING

PN

CLOSING S
BLAGE ;

BLADE
LATCH

FIGURE 35 REPLACING BLADES AND
COCKING SLIDE

drive out the rivet, securing the stop bracket,
with a punch; slide out the stop bracket. Pry
out the retaining pin, securing the cocking slide
with a screwdriver, (If the cocking arm has been
removed, as described in Paragraph E, the cock-
ing slide may be lifted out at this point, other-
wise the cacking arm is free to move to facilitate
removing the blades,)

Lift the opening blade spring off of the opening
blade, and manually iower the blade ouf of the
base biock. Raise the flash “make™ contact (50
and cocking slide, as necessary, to facilitate re-
moval of the blsde, Now slide the closing blade
put of the base block.

To replace the blades, or cocking slide, the re-
verse proedure is followed, Remember, when
replacing the blades, the cloting blade goes into
the lower track in the base block, and the open-
ing blade goes into the upper track, Also, the
spring roller an the closing blade faces down,
while the opening blade, spring roller faces up.

G. ADJUSTING THE TIMING SWITCH (52)

Although this adjustment is simple and easy to
perform, its importance to correct shutter opera-
tion cannot be over-emphasized. Learn this pro-
cedure well, because it is one which you will be

13

required to perform many times. To adjust S2,
depress the cocking arm until the pin on the
opening blade is at the topmost portion of the
blade latch (Fig, 3-6), At that point the blade
latch should foroe the 82 breaker to open very
glightly. Adjust 82 as necessary by turning the
adjusting screw. Clockwise screw rotation will
close the switch; counter clockwise will open it.

. s

DPERING S
M.ADE gy '

~ BREAKER

FIGURE 3.8 ADJUSTING 52

H. REPLACING THE 420/430 APERTURE
SLIDE

To teplace the 420/430 aperture slide (Fig. 3-7)

soften the plactic stud, securing the end of the

detent spring facing the module, with a soldering

iron. Pry the spring up lightly, as heat is applied

€/

APERTURE
SLIGE

FIGURE 37 REPLACING APERTURE SLIDE



http:removing.he

to the stud, until the end of the spring can be
separated from the base block. When the end of
the spring is free, the aperture slide can be slip-
ped out a3 shown in the illustration, and z new
slide can be inserted. After the new slide is in
place, push and hold the spring in position on the
plastic stud, and remelt the stud with a soldering
iron. Hold the spring dowrn until the plastic stud
has hardened.

I. STRINGING JUMPER WIRES _
Any number of jumper wires can be strung on the

shutter as long as they do not interfere with
mechanical operation, A few exampies of the
application of jumper wires are shown in Figure
3.8, below. These examples are not to be conr
sidered us the only way to string jumper wirés,
but are only intended to be guides. However,
jumper wires should not interfere with mechani-
cal operation, and they should not be allowed to
hang loosely uniess absolutely nectssary; wires
can be taped to the flexible crcuil, passed around,
over or under mechanical components or strung
in any manner possible, provided the above re-
quirements are met.

umma?____“-h*

BATTERY ()

BAUNET

| :3 - "y
] s
AN

PHOTOOELL (M Q2¢€

FIGURE 3-8 STRINGING JUMPER WIRES
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IV- TROUBLESHOOTING (MODEL 440/450)

This section describes the procedures to be follow-
¢d in testing the Model 440/450 shutter using
cither the Model D or Model C tester. Prior to
performing the tests, the shutter must be examin-
ed for mechanical defects as described in para-
graph A. :

A. INITIAL INSPECTION

Check to make sure that the blades function pro-
perly before making any exposure tests. Cock
and trip the shutter while looking into the lens
and listening for audible clicks as the blades move.
Hold the release button down until both blades
move. The opening blade should move first, fol-
lowed by the closing blade, and two distinct clicks
should be heard. Repeat this check at least three
times on all speeds.

NOTE: Depending on the level of ambient light,
the shutter speed may be too fast to permit the
clicks to be correctly identified. If this be the
case, repeat the check in the following manner:

Cover the photocell lens to block out the light.
Depress the release button and listen for the first
click. Continue depressing the button and re-
move the cover from the photocell lens. The
second click should be heard as the closing blade
moves.

If the blades function correctly, proceed with the
shutrer checks. If any blade malfunctions are
evident, refer to the applicable Troubleshooting
Guide and perform the corrective action indicated
in the Guide,

B. CHECKING SHUTTER SPEEDS, MODEL D
TESTER

When performing these tests, record all readings.
Also record the settings of the light level selector
and the scene selector. This data will be necessary
to analyze any problems.

1. 75/50 Dull

a. Set the aperture wheel to 75 and the scene sel-
ector to *Bright Sun or Dull Day also Fiash™.

b. Cock the shutter and place the camera onto the
exposure tester,

¢. Swing the camera into position for testing.
d. Set the selector switch on the tester at 101.
¢. Set the Light-level whee! at 150/50.
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f. Set the COLORPACK II switch at NORMAL.

g. Depress the footswitch and trip the shutter.
The reading on the f-stop meter should be
between +0.4 and -0.3.

2. 75/50 Bright

a, Set the scene selector on the camera to “Bright
Sun Only™ and cock the shutter.

b. Depress the footswitch and trip the shutter.
The reading on the f-stop meter should be be-
tween +0.3 and -0.3 relative to the reading ob-
tained in step lg.

3. 75/800 Bright

a. Set the light level at *“150/800” and cock the
shutter,

b. Depress the footswitch and trip the shutter.
The reading on the f-stop meter should be be-
tween +4.0 and -0.2 relative to the reading ob-
tained in step 2b,

4, 75/800 Dull
a. Set the scene selector to “Bright Sun or Dull
Day also Flash™ and cock the shutter.

b. Depress the footswitch and trip the shutter.
The reading on the f-stop meter should be be-
tween +0.5 and -0.3 relative to the reading ob-
tained in step 1g.

5. 3000 Dull

a. Set the aperture wheel to 3000 and the scene
selector to “Bright Sun or Dult Day and Flash”.

b. Set the light-level wheel to 3000 INDOORS™.

¢. Depress the footswitch and trip the shutter,
The reading on the f~stop meter should be be-
tween +0.5 and -0.4 relative to the reading ob-
tained in step 1g.

6. Checking Flash Switch 83 and Flashgun

a. Set the aperture wheel to 75 and the scene sei-
ector to “Bright Sun or Dull Day also Flash”.

b. Set the light-level wheel at 150/50.
c. Set the COLORPACK 1l switch at NORMAL.

d. Insert the flashgun connector into the shutter,
and then remove it.

e. Cock the shutter.



f. Depress the footswitch and trip the shutter.
‘The reading on the f-siop meter should be the
same a5 the reading obtained in stop Ig.

g. Repeat steps d, ¢, and { three times.
h, Connect the flashgun to the shutter,
i, Cock the shutter,

j. Depress the footswitch end trip the shutter.
The f-stop meter should register approximately
full scale, +1.0 stop.

¥. Remove the camers from the fester.
1. Connect 2 test flashgun 1o the shutter,

m, Trip the shutter, and check to see that the flash
test bulb fires.

€. CHECKING SHUTTER SPEEDS, MODEL C
TESTER

When performing these tests, record all readings.
Also record the setiings of the light-level selector
and the scene selector. This data will be necessary
10 analyze any problems,

Before proceeding with the shutter tests, perform
initial inspection as described in step A.
1. 78/50 bull

a. Set the sperture wheel at 75 and the scene sel-
ector 1o “Bright Sun or Dull Day also Flash™,

b. Cock the shutter and place the camers onto
the expostre tester,

¢. Swing the camera into position for testing.

d. Set the lever on the tester to SO and position
the COLORPACK Il switch at NORMAL.

e. Depress the footswitch and trip the shutter,
The reading on the f-stop meter should be be-
tween +0.4 and 0.3,

4

. 75/50 Bright

3. Set the seone selector on the camers to “Bright
Sun Ouly™.

b. Cock the shutter.

I6

¢, Depress the footswitch and trip the shutter.
The reading on the f-stop meter should be be-
tween +0.3 and 0.3 relative 1o the reading ob-
tained in step le.

3. 75/800 Bright
a. Set the lever on the testér at 800 and cock the
shutter,

b. Depress the footswitch and trip the shutter.
The reading on the fatop meter should be be-
tween +0.4 and -0.2 relative to the readings ob.
tained in step 2¢.

4, 75/300 Dull

2. Set the scene sefector to " Bright Sun or Dull
Day also Flash” and cock the shutter,

b. Depress the footswitch and ttip the shutter,
The reading on the f-stop meter should be be-
tween +0.5 and 0.3 relative to the reading ob-
tained in step fe.

£. Checking Flash Switch 83 and Fladhoim

a, Set the aperiure wheel gt 75 and the scene sel-
ector to “Bright Sun or Dull Day also Flash”,

. Set the light-level wheel at §560/50,

¢. Insert the flashgun connector and then remove
it.

d. Cock the simttmj.

¢, Depress the fooiswitch and trip the shutfer,
The reading on the fatop meter should be
within £ 0.15 fstops of the reading obtain-
ad in step fe.

. Repeat steps c,d, and e three fimes,
. Remove the camera from the tester,

. Connect the flashgun to the shutter.
Cack the shutter,

. Depress the footswitch and trip the shutter,
The f-stop meter should register full scale, +1.0
$101.

k. Connect a test flashgun 15 the shutter, Trip
the shutter and check to see that the flach test
buib fires,

oo, ™

L1l



V - PROBLEM ANALYSIS (MODEL 440/450)

Probicm analysis consists of a step-by-step pro-
cess of elimination of the probable causes of
shutter problems. By utilizing the information
gained through resting, a logical process of com-
ponent examination can be followed until the
component causing the problem is discovered and
repaired or replaced.

NOTE: Al part veplacement or repair procedures
are voutained in Section 7ll, Refer to that section
@y nocessary, o perform ihe repairs mentioned in
Hhe graivsis paragraphs below,

NOTE: Before making an andalysis of any pro-
Blems indicared as o result of testing, visually in-
spect the shutter for the following:

A, SQLDER CONNECTIONS

CHECK ALL SOLDER CONNECTIONS. Look
for cold, poor or oversoldered joints and for ex-
cessively long component leads, Resolder and
trim Ieads as necessary.

B. MECHANICAL BINDING

CHECK FOR MECHANICAL BINDS IN THE
COUKING ACTION. Slowly depress the cocking
arm several times; this motion should enable any
mechanical binding to be felt or seen, Repair or
replace defective components as pecessary.,

C. APERTURE WHEEL ALIGNMENT

CHECK THE ALIGNMENT OF THE APERTURE
WHEEL. A large aperture in the wheed must be
aligned with the right-hand edge of the aperture

in the front Light baffle (Fig. 5-1). Simply loosen
the adjusting screw in the readout actuator and
rotate the aperture wheel as necessary. Retighten
the adjusting screw,

D. DETENT ACTION

CHECK THE DETENT ACTION OF THE READ-
OUT INDICATOR AND APERTURE WHEEL.,
Simply move the scene selector back and forth,
and rotate the aperture wheel several times. If
excessive looseness is evident in either defent
action, repisce the sperture wheel and resdout
gchuator assembly,
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WribE o

FIGURE 6-1 APERTURE WHEEL ALIGNMENT

E, FLASH SWITCH PERFORMANCE

CHECK THE FLASH SWITCHES, Start with the
shutter uncocked; the flash-make {8x} switch
should be closed, and the flash safety (8s) switch
should be open {(Fig. 5-2). Now cock the shutter;
the Sx switch should now be open, and the 8s
switch should be closed, If either switch doeg
not function as described above, replace or adjust
the defective switch.

Aol

FIGURE 5.2 CHECKING SWITCHES



F. MAGNET CHECK

CHECK FOR RUST OR FOREIGN MATTER ON
THE MAGNET KEEPER OR BLADES (Fig, 5-3).
Clean or replace affected componenis 23 necessary.

{Use a dry Q-tip to clean the components.)
3T S ;

/' KEEPER

GLADES

FIGURE 5.3 MAGNET KEEPER AND BLADES

G. MAGNET ALIGNMENT

CHECK THE ALIGNMENT OF THE MAGNET
AND KEEPER. Cock the shutter slowly, until
andy the opening blade latches. Observe the keep-
er (attached to the closing blade) as it lines up
with the magnet. The kesper shouid be paralie!
with theedge of the blade and with the poles of
the magnet. Adyust or replace defective compon-
£nis as necessary,

H., COCKING SLIDE LATCH PIN

CHECK THE COCKING SLIDE LATCH PIN, If
i 1s bent, the cocking slide will be refeased before
St s closed. Straighten or replace as necessary.

i8

1. St ADJUSTMENT

CHECK THE ADJUSTMENT OF THE 51 SWI‘I:CH, .
The upper contact of the 81 switch should be visi-

ble below the cocking latch when the shutter is
cocked (Fig. 5-4). J‘o make tga upper contact

LATCH

FIGURE 54 CHECKING 81 SWITCH

visible, if it iz not, bend down the cocking slide

latch pin so that the cocking latch will be moved

enough 1o expose the contact. (Do not bend the .
pin {oo far, or a mechanical bind may ocour.)

}. 52 ADJUSTMENT

CHECK THE ADJUSTMENT OF THE 82 SWITCH.
Foliow the procedure contained in Section 11l.

K. PHOTOCELL ALIGNMENT -

CHECK THE PHOTOCELL FOR PROPER

ALIGNMENT, The photocell must be seated

flush in its socket. Adjust or replace the photo- -
cell, as necessary,
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L. TROQUBLESHOOTING GUIDE {440/450 SHUTTERS)

Refer to Fipure 53-8 for Point-to-Point Checks and to Figure $-6 for Component ldentification.
This puide shoukd be used only after a shutter has been tested,

PROBLEM

PROBABLE CAUSE

CORRECTIVE ACTION

Botit blades close together
on all speeds.

1. Rust or foreign matter on
magnet, keeper or blades.

2. Magnet and keeper misaligned.

3. Bent cocking latch pin,

4. S1 switch out of adjustment,

5. 82 switch out of adjustment,

6. Opan circuit between left §1

contact and magnet coil.

7. Open 81 switch.

8. Open circuit between white

hattery contact and right S1
contact,

4. Open or incorrect magnet coil,
10, Open circuits between bottom

magnet contact and Q2 collector
or between lop magnet coptact
and positive (4} photocell
contact,

11, Open circuit between screw side

of §2 and the negative side of C1,

{2. Open circuit between 82 breaker

and R&-R2 common,

1. Clean or replace dirty or rusted
COMPONEnts.

2. Adjust magnet to realign it with
the keeper,

3. Straighten pin or replace cocking
latch.

4. Adjust 5} switch,
. Adjusr B2 swirch,

6, String a Jumper wire between
teftr 81 contact and magnet
contact,

7. Clean switch contacts,

&. String a jumper wire between the
affected contacts,

L

9, Repiace magnet coil.

10, String jumper wires between

affected contacts.

1. String jumper wire between

affected contacts,

12, String jumper wires between

affected contacts,

Qpen switch 83,

5. Clean and adjust $3.

13, Defective Q2 transistor, 13, Replace Q2.
14, Defective Q1 transistor, 14. Replace Q1.
15. Defective variable resistor R1. 15, Replace R1.
18, Defoctive potentiometer R3, i6. Replace R3.
Second (closing) blade 1. 82 swiltch out of adiustment, 1. Adiust 82 switch,
stays apen on all speeds. | 5 speing dicengaged from 2nd blade 2. Reattach spring to blade.
3. Defective Q1 transistor. | 3. Replace Q1.
4, Shorted €1 capacitor. 4, Replace C1.
5.
6.

Open, or cold-soldered, R6
resistor,

7. DPefective photocell.

&. Replace or resolder RG,

7. Replace photocell,
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L TROUBLESHOOTING GUIDE (440/450 SHUTTERS) cont’d

FROBLEM

PROBABLE CAUSE

CORRECTIVE ACTION

8. Replace or resolder R2.

Second (closing) blade stays 8. Open, or cold-soldered, R2
open on all speeds. cont’d resistor.
9. Defective R3 potentiometer. 9. Replace potentiometer block.
10. Open-circuit between Ql 10. String jumper wire between
emitter and R3 wiper. affected contacts.
11. Open circuit between Q1 and |11, String jumper wire between
collector and RI. affected contact.
12. Open circuit between Rl and" |12. String jumper wire between
photocell. affected contacts.
Second blade stays open on 1. Defective C2 capacitor. 1. Replace C2.

all speeds except 3000 dull.

75 dull very fast.

. Open circuit between positive

{(+} C2 contact and aperture
wheel (84) C2 coritact.

2. Dirty or defective $4 switch.

. Defective C2 capacitor.

1. String jumper wire between
affected contacts

2. Qean switch rotor and contacts
and adjust contacts.to touch rotor,

" 3. Replace C2.

All speeds either too fast or
too slow.

. Incorrect trigger voltage.

1. Adjust R3 or replace photocell or
both.

75/800 dull too fast or too
slow.

. §2 switch out of adjustment.

1. Adjust S2.

75/800 dull erratic.

. Mechanical binding of blades.
. Mechanical binding of cocking

slide,

. Rust or foreign matter on

magnet or keeper.

1. Replace blades.
2. Lobricate cocking slide.

3. Qean magnet and keeper.

3000 dull too fast or too
slow.

. Defective C1 capacitor.

. Defective photocel!.

1. Replace CI.

2. Replace photocell,

Bladves close topether on
3000.

. Defective C1 capacitor.

. Cold-soldered C1 capacitor.

{. Replace C1.

2. Resolder C1.

f-stop meter does not repeat
atler inserting and removing
fash plug.

. Dirty or maladjusted S3

switch.

1. Qean and adjust §3.

Flash test bulb does not fire.

. Open connection in flash

circuit.

1. String jumper wires between flash
safety switch and outside contact
of flash jack, or between flash
make switch and inside contact
of flash jack, or both.
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k. TROUBLESHOOTING GUIDE (440/450 SHUTTERS) cont'd

PROBLEM PROBABLE CAUSE ' CORRECTIVE ACTION
Flash test bulb docs oot 2. Dirty or defective flash make 2. Qlean or replace switches,
fire. cont™d {8x} orsafety (Ss) switches,

it, as noted during testing, the shutter remains opea when the flash plug is inserted:
1. Check Resistor RS.

1. Replace or resolder RS a8 necessary.

3, Check switch 83.

4. Clean and zdjust contacts as necessary.
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Vi - TROUBLESHOOTING {MODEL 420/430)

This Section describes the procedures to be
followed in testing the Model 420/430 shutier
using either the Model D or Model C tester, Prior
to performing the tests, the shutter must be ex-
amined for mechanical defects as described in
parageaph A,

A, INITIAL INSPECTION

Check (o make sure that the blades function pro-
perly before making any exposure tests. Cock
and trip the shutter while looking into the lens
and Hstening for andible clicks ag the biades move.
Hold the release bulton down until both blades
move. The opening biade should move first, fol
lowed by the closing hlade, and two distinct clicks
should be heard. Repeat this check at least three
times on all speeds,

NOTE: Depending on the level of ambient light,
the shutter speed may be too fast 1o permit the
clicks to be correctly identified. If this be the
case, repeat the check in the following manner;

Cover the photocell iens to block out the light.
Depress the refease button and listen for the first
click. Continue depressing the button and remove
the cover from the photocel] lens. The second
click should be heand as the closing blade moves.

if the Wiades function correctly, proceed with the
shutter checks. ¥ any blade malfunctions are eviv
dent, refer to the applicable Troubleshooting
Guide and perform the comective action indicated
in the Guide,

B. CHECKING SHUTTER SPEEDS, MODEL D
TESTER

When performing these tests, record all readings.
Also record the settings of the light level selector
and the scene selector. This data will be nucessary
to analyze any problems.
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1. 75/50 (COLOR/S0)

a. Set the camera aperture slide 1o COLOR. Cock
the shutter,

b. Install the camera on the ¢Xposure tester.
¢. Set the tester selector switch to 101,

d. Depress the footswitch and trip the shutter,
The reading on the f-stop meter should be be-
tween +).4 and -0.3,

2. 75/800 {COLOR/300)
a. Cock the shutfer.

b. Depress the footswitch and trip the shutter.
The fstop meter should read between 0.6 and
0.0 relative to the reading obtained instep id,

3. Checking Flash Switch 83 with Flashgun
2. Set the light level selector to 75/50.
b. Set the camera gperture slide to COLOR.

¢. Insert the flashgun connector into the shutter,
srnid then remove it.

d. Cock the shutter.

¢, Depress the footswitch and trip the shutter.
The reading on the fstop meter shoutd be with-
in £ 0.15 f-stops of the reading obtained in step
14.

Hepeat steps ¢, 4, and ¢ three times,
. Connect the flashgun to the shutter,
: Cock the shutier, '

. Depress the footswitch and trip the shutter,
The f-stop meter should register full scale, +1.0
stop.

ol I

L

. CHECKING SHUTTER SPEEDS, MODEL C
TESTER

To check Model 420/43( stintter speeds using the
Model C tester follow the pracedures outlined in
paragraph B, this Section. With the exception of
references to the selector switch, all of data given
in paragraph B is applicable to paragraph C.






VIl - PROBLEM ANALYSIS (MODEL 420/430)

Problem anulysis consists of a step-by-step process
of climvination of the probable causes of shutter
problems. By utilizing the information gained
through testing, a logical process of component
examination can be followed until the component

vausing the problem is discovered and repaired or -

replaced.

NOTE: AH part replacement or repair procedures
are conrained in Section HE, Refer to that section
as wecessary, 1o perform the repairs mentioned in
she anaivyis paragraphs below.

Before making an analysis of any problems indicat-
ed as a result of testing, visually inspect the shutter
for the following:

A. CHECK SOLDER CONNECTIONS

CHECK ALL SOLDER CONNECTIONS. Look
for cold, poer or oversoldered joints and for ex-
cessively long component leads, Resolder and
{rim leads as necessary.

B. MECHANICAL BINDING

CHECK FOR MECHANICAL BINDS IN THE
COCKING ACTION, Slowly depress the cocking
arm several times; this motion should enable any
mechanism binding fo be felt or seen. Repairor
replace defective components as necessary.

. APERTURE SLIDE BLOCK

CHECK THE DETENT ACTION OF THE APER-
TURE 51LIDE BLOCK. Move the block back and
forth several times. If excessive looseness is evi-
dent in the detent gction, replace the block, Fol-
iow the procedure contained in Section HL

D. FILTER SCREEN

CHECK THE CONDITION OF THE COLOR
FILTER SCREEN. If missing or defective, re-
place the aperture slide block. Follow the proced-
ure contained in Section 1L

E. FLASH SWITCH

CHECK THE FLASH SWITCHES. Start with the
shutter uncocked; the Nash-make {Sx)switch
should be closed, and the flash safety (Ss) switch
should be open (Fig. 7-1). Now cock the shutter;
the Sx switch should now be open, and the Ss
switch should be closed. If either switch does not
funetion as described above, replace or adjust the
defective switch.

7

A

FIGURE 7-1 CHECKING SWITCHES

F. MAGNET CHECK

CHECK FOR RUST OR FOREIGN MATTER
ON THE MAGNET, KEEPER OR BLADES (Fig.
7-2). Clean ot replace affected components as
necessary. (Use & dry Q-tip to clean the
components.)

Lo

MAGHETY

FIGURE 7.2 MAGNET-KEEPER ALIGNMENT

G, MAGNET ALIGNMENT

CHECK THE ALIGNMENT OF THE MAGNET
AND KEEPER, Cock the shutter slowly, until
only the opening blade latches. Qbserve the keep-
er (attached to the closing blade) as it lines up
with the magnet. The keeper should be parallel
with the edge of the blade and with the paoles of
the magnet. Adjust or replace defective compon-
ents as necessary,




H. COCKING SLIDE LATCH PIN

CHECK THE COCKING SLIDE LATCH PIN. If
it is bent, the cocking slide will be released before
§1 is closed. Straighien or replace ss necessary.

§. S1 ADJUSTMENT

CHECK THE ADJUSTMENT OF THE 81 SWITCH.
The upper contact of the §1 switch should be visible
betow the cocking latch when the shutter is cocked
{Fig. 7-3). To make the upper contact visible, if it
is not, bend down the cocking slide latch pin so

that the cocking latch will be moved enough to ex~
pose the contact. {Donot bend the pin too far, or
s mechanical bind may occor.,)

J. 52 ADJUSTMENT

CHECK THE ADJUSTMENT OF THE 82 SWITCH.
Foliow the procedure contained in Section 1,
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K. TROUBLESHOOTING GUIDE (420/430 SHUTTERS)

Roefur to Figure 7-4 for Point-to-Point Chiecks and to Figure 7-5 for Component ldentification,
This Guide should be used only after a shutter has been tested,

PROBLEM PROBABLE CAUSE CORRECTIVE ACTION
Both biades close topether 1. Rust or foreign matteron I, Clean or replace dirty or rusted
on all speeds. magnet, keeper or blades. coMmponents.

2. Magnet and keeper misaligned.
3. Bent cocking latch pin.

4. 81 switch out of adjustment.
5. §2 switch out of adjustment,
&. Open S2 switch,

7. Open circuit between left 51
contact and magnet coil,

8. Open 81 switch.

5, Open circuit between white
batiery contact ang right 51
contact.

10, Open or incorrect magnet coil.

11. Open circuits between bottom
magnet contact and Q2
¢oliector or betwesn top
magnet contact and positive
{(+) photocell cantact,

12. Open cirguit between screw
side of 82 and negative ) side
of R4.

13. Open circuit between 82
breaket and negative side of
Cl.

14, Defective 2 transistor,
15, Defective Q1 trangstor.
16. Dedective photocell

17. Open, or coldw-soldered, R2
and B3 resistors,

18, Open, or coldsoidered, R4,
19, Open, or cold-soldered, RI1.
20. Open, or ¢coldgoldered, Ci,

2. Adiust magnel 1o reslign it with
the keeper,

3. Straigliten pin or replace cock-
ing latch.

4, Adjust 8] switch.
5, Adjust 52 switch,
&. Clean switch contacts,

7. String a jumper wire between
feft $1 contact and magnet
gontact,

8. Clean switch contacts,

9, String a jumper wire between
the aflected contacis,

10, Replace magnet coil.

1. String jumper wires between
affected contacts,

12, String jumper wire between
sffected contacts.

13. String jumper wire between
affected contacts.

14. Replace Q2.
1. Replace Q.
16. Replace photocell,

17. Resclder or replace resistors
with 4682 pot.

18, Resolder or replace RL.
9. Resolder or replace K1,
20. Resolder or replace €1,

31



K. TROUBLESHOOTING GUIDE (420/430 SHUTTERS) cont'd

PROBLEM

PROBABLE CAUSE

CORRECTIVE ACTION

Sevond {closing) blade
stays open on all speeds.

1. 82 switch out of adjustment.

2. Spring disengaged.
3. Defective Q1 transistor.
4. Shorted {71 capagitor,

S. Open, or coldsoldered,
photocell.

st

. Adjust $2 switch,

2. Reattach spring to blade.

3. Replace Q.

4, Replace CI,

5. Replace or resoider photocell.

All speeds too fast or too
slow.

1. Defective, or coid-soldered, C1.
2. Defective photacell.

. Resolder or replace Ci,
. Replace photocsil,

Cotlor speeds too fast,

i, Defective filter screen,

Blades remain open with
flash plug in shutter.

1. Open, or cold-soldered, RS,
2. Open switch 83,

. Resolder or replace RS,

1
2
1. Replace aperture slide block
1
2. Clean and adjust S3.

f-stop meter does not
repeat after flash plug has
been inserted into and re-
moved from shutter.

1, Defective 53 switch.

1. Qlean and adjust S3.

Flash test buth does not
fire,

i. Defective fiash cirenit.
2. Defective flash switches,

‘1. String jumper wires.

2. Qean or replace flash switch
components.




VHi - PARTS

This section coniains a listing of part numbers and nomenclature associated with the parts of the Shutters
described in this manual, In addition, exploded drawings are also presented to show the relationship of all
parts within a shutter,
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PLATE A — MODELS 440/450 SHUTTERS {FOR CAMERA MODELS 440 & 450)
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PARTSLISTA

MODELS 440/450 SHUTTERS
[FOR CAMERA MCQDELS 440 & 450}

#ART NAME

Bave Blook & Electronic Marketing Block Assembly
Base Hiook Assembly

Cipsing Blade Assembiy
Opening Biade Asseminy

Closing Siade Stop Brackes Assembly

Shack Pad
Fivet
agy, Stop Bracket
X Coritact
Insuister, X Connector Strip
X Connsctor Strip
Eiash Contact
Locking Slide Assembly
Retaining Fin
Cocking Slide Larch Assembly
Coekirgg Stide Latch Spring
Retsinar Ring
Biade Laich Assembly
Glade Latch Spwing
Retainer Spritg
Magriat Assembly
Magnet

Scraw, Magnet

Nut, Magnat

Cocking Arre Asseenbiy
Spring, Cocking Arm
Retainer Ring

Apernre Wheet Aswerbly
Deleted

Aperture Wheel Reteining Ring
Frant Light Boflle

Seraw, Front Light Baftie
Headout Actuaior Assembly
Retainer Ping

Aperture Whee! Betam Block
Readout fndicator

Spring, Readout Window
Feadout Indicator Slide Pin
Cireuit Light Seat

Electronic Marksting Biock Assembly

Capacivot {C-1)
Capacitor {G-2)
Lapacitur (L3}
Transister (C11)
Tranzistor {0373}
Phestoceil
Resistor RG
Rasistor RS
Rasistor R4
Fesistar R 2
Resistor R3
Resiszor R

35

FART NO.

704031
704030
146714
148715
149782
1656133
148844
155378
139627
155202
149626
149673
181113
168168
149848
162501
155175
149645
183513
15517%
172629
149848

180645
150645
220332
149864
155163
704208
Ualpted
158150
146862
160464
178472
185161
1579249
195918
157928
153288
160568
704528
4101
TM101
704100
7042018
704201
278841

704401
704401



PLATE B — MODELS 4207430 SHUTTERS (FOR CAMERA MODELS 420 & 430)
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PARTSLIST B

MODELS 420/430 SHUTTERS
(FOR CAMERA MODELS 420 & 430}

PART NAME

Base Block & Electronic Markeating Block Assembly
Base Black & Electronic Marketing Block Assemidy

Closing Blade Assembly

. Qpening Blade Assernbly

Closing Blade Stog Bracket Asseminy
Shock Pact
River
Cap, Stop Bracket
Cocking Slide Assernirhy
Hetaingr Ring, Cocking Slide
X Contact
X Connector Strip
{nsulator, X Soneector Sirip
Flash Contam
Cockiog Slicke Latch Assembly
Soring, Gocking Shide Latch
Retaingr Fing
Piacde Larch Assembly
Soring, Blade Latch
Retaingr Ring
Magret Assernbly
Magnot

Magnet Sorew

Magnet Hut

Locking Arm Asseenbly
Spring, Cocking Arm
Ferainer Ring

Filzm Speed Stide Asserbly

Elsctronics Marketing Bloek Assembly

Capwcitor (0-13
Tranmsistor {31}
Fransisior {32
Photoonit
Rusivtor (R
Hasistor (12}
Hesistar (A3}
Retittor {H4)
Basivtor {RE
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PFART MO,

704015
104016
146714
146715
149782
155133
140844
163125
161113
168159
163075
149626
156292
149623
149643
152561
188178
148645
152813
155175
172629
149846

160545
160546
8113
168038
56181
04515
704403
4N
704200
704201
278441






