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The FUNCTION-SELECTOR RING has three positions: "B" (for bulb), a lightning-flash
symbol (for using flash), and "AUTO. " At the "AUTO" position, the shutter-speed
control is fully automatic.

Selecting the diaphragm setting moves the diaphragm leaves to the desired f/ stop. At
the same time, the diaphragm-setting ring selects a value of resistance for the
exposure-control circuit. The shutter then automatically programs the shutter speed
according to the amount of light striking the CdS cell, the diaphragm setting, and the
film-speed sett ing.

The fastest speed the camera can deliver is 1/500 second. As you start depressing the
release button, watch the indicator lamps on the top cover. Lf the red (overexposure)
lamp comes on, you know that the fastest shutter speed of 1/500 second is too slow for
the proper exposure. You must then set a smaller f/stop.

If the yellow (slow) lamp comes on, the required shutter speed is too slow for a hand-
held exposure (slower than 1/30 second). The yellow-lamp warning tells you to use a
larger f/stop, a flash attachment, or a tripod.
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You'll find the battery-test lamp in one of two positions, according to the camera model.
In current models, the battery-test lamp appears in the counter window when you depress
the battery-test button. Here, the battery-test lamp serves a second function -- it
illuminates the counter dial, making the calibrations visible at night. I.n earlier models,
the battery-test lamp is next to the battery-test button, Fig. 4.

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


TRANSPORT-RELEASE
ADJUSTMENT

I_.A'l`CH-DISENGAGING 'LEVER

MA IN - WIN D

G  E A R  V
\VIl\'D-RA'l`(,H ET

P ~\\\' LS

'I

I .  ,  \  

'C-

RL 1.1:..-\ Sk - bWI ICH
ROD

RE LEA SE- S`\\*I'l`C
LATCH

..í'J"

BATT ERY-TE ST

CIRCUIT BOARD

ı>os1'ı¬ıv E (¬~)
BATTERY
coNNEC'ı'1ox

BA 'l` 'l` ER Y

C OM PA R T' M Ii N 'l

\ V I N D - L E V E R  R E W I N D  l . A ' l ` C I l  S P R I N G  I S  X I - I G . - \ ' l ` l \ ' l - 1  ( - )
R E T U R N  B . - \ ' l " l ` l ' § R Y  C ( ' ) I \ " l ` . ~ \ C ' l `
RATCHET RE\VIl\'D BUTTOı\'

Fhe transport-release adjustment is accessible from the bottom of the camera. Yet you
can make the same adjustment from the top of the camera after removing the top cover

`›\`O'l`lS 'I`llA'l` SPRINGS ARE CEMl'J.\I'l`ED
ll\' POSITION TU l*REVE±\"'l` 'FIIEIR
COMING LOOSE.

plate. This adjustment will be described later, when the parts controlled by the
adjustment are visible .
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Notice that the end of the release-switch rod moves toward the bottom of the camera as
you depress the release button. The release-switch latch then drops into a groove in
the release-switch rod -- that holds the release-switch rod in the depressed position
until you cock the shutter for the next exposure. This latching arrangement assures
that the exposure-control circuit remains connected -- even though you allow the release
b u t t o n  t o  r e t u r n  t o  i t s  r e s t  p o s i t i o n .

Turning the screwdriver-slotted end of the release-switch rod controls the point at
which the release-switch latch drops into engagement. Check to see that the release-
switch latch engages the slot in the release-switch rod at the same moment that the
shutter releases. The adjustment may be disturbed when you replace the front plate
of  the  camera .
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The battery-test lamp should turn on with 3. 9 volts supplied to the battery terminals; it
should turn off with 3. 5 volts supplied. Adjustment in the earlier models (figure 12) is
by changing the values of the fixed resistors; adjustment in the current models is by
scratching the surface of the printed resistors to increase the resistance.
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You can reach the rangefinder infinity adjustment without removing the top cover plate.
Just lift the edge of the accessory-shoe cover plate that faces the front of the camera --
then, slide the accessory-shoe cover plate toward the back of the camera. You can now
see the clearance hole for the infiníty adjustment.
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Removing the film-speed dial exposes one of the exposure adjustment points. By
loosening the two looking sorews on the film-speed seleotor, you can turn the eooentrio
This adjustment changes the size of the opening between the two masks over the
photooell. The range of adjustment possible is around 1/3 f/stop.
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As you depress the relea se button, the transport-release lever pushes down the transport
latch. The transport-release lever should push the transport latch out of engagement
with the transport cam just before the shutter releases.

You can make the transport-release adjustment at either one of two places -- at the top of
the release rod or at the bottom. (Figure 28 or Figure 7.) Both sorewdriver-slotted
adjustments affect the position of the transport-release lever. And the position of the
transport-release lever determines the point at which the transport latch disengages
during the downward stroke of the release rod.

_  t e
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On reassembly, the tab on the diaphragin-setting ring must pass through the fork in the
diaphragm-control ring. Turn both the diaphragm-setting ring and the diaphragm-
control ring to one of their two extreme positions -- the smallest aperture or the
largest aperture. To set the diaphragrn-control ring to the largest aperture, turn its
forked tab all the Way olookwise.
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Depressing the battery-test button closes the battery-te st switch S8. Battery current
then flows through resistors R21 and R20. A sufficient voltage drop across R21 turns
on transístor TR5. So current  flows through the transistor and through the battery-
tes t  lamp L3.

RELEASE
SWITCH

S7 BATTERY
SWITCH

R20

R21
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As you start depressing the release button, the shutter-release switch connects the red
lamp L1 into the circuit. But L1 can turn on only if transistor TR3 conducts. And the
triggering of transistor TR3 depends on the resistance of the CdS cell, as established
by the light conditions.

Consider that the light conditions are so bright that a shutter speed faster than 1/500
second is required. The resistance of the CdS cell is then low. Consequently, enough
of the battery voltage is dropped across resistor R4 to trigger transistor TR1. Transistor
TR1 triggers transistor TR2. And TR2 triggers TR3 to turn on lamp L1. You can turn
off lamp L1 by setting a smaller diaphragm opening -- that changes the resistance in
the emitter circuit of TR1.
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Depressing the release button a little further connects the yellow lamp L2. Lamp L2
turns on when the light conditions are so dim that a shutter speed slower than 1/30 second
is required. The resistance of the CdS cell is then high

The high resistance of the CdS cell keeps transistor TR1 turned off -- the voltage dropped
across R5 is too low to trigger the transistor. Consequently, transistors TR2 and TR3
are also turned off .  As long as  t ransis tor  TR3 is  turned off ,  t ransis tor  TR-4 conducts .
And the current flowing through transistor TR4 also flows through the yellow lamp L2.

R20

T R _ 5  R 2 1
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When the shutter-release switch reaches the bottom of its stroke, it connects the timing
capacitor C1 to the circuit. Also, the shutter releases and the blades move to the open
pos i t ion .

Transistor TR1 remains turned off while the timing capacitor charges to the required
voltage. Consequently, transistor TR4 conducts current through the electromagnet.
The electromagnet holds its armature to keep the blades in the open position.
The t ime i t  taı ies for the t iming capacitor to charge depends on the resistance of the CdS
cell. When the timing capacitor reaches a sufficient charge, the voltage on its positive
plate turns on transistor TR1 -- this trigger voltage depends on the diaphragm setting
Which determines the resistance in the emitter circuit of TR1. TR1 turns on TR2, and
TR2 turns on TR3. Now, TR3 robs transístor  TR4 of the base current  i t  needs to con-
duct.  TR4 shuts off,  deprivíng the electromagnet of current.

As the blades close, the blade-operating ring closes the capacitor-shorting switch S3.
S3 opens as the blades open and closes as the blades close. So the time that S3 opens
determmes when the timing capacitor can start  accepting a charge. The eccentric
adjustment on S3 is your high-speed adjustment point.

kn.
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Note the color coding of the wires coming from each port. ln different cameras, the
color codes may vary slightly from port to port. But they're generally consistent
from side to side.

Here 's  the normal color  coding of  the wires from each port :

PORT A --  green,  dark blue,  orange,  and brown
PORT B  - -  r ed ,  wh i t e ,  and  pu rp l e

PORT C - -  ye l low,  ye l low,  red ,  and  b lack
PORT D -- red, black, and brown

i m   i †  í  m m  _
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If you're installing the new-style control module in an older camera, you must also
replace the diaphragm-resistor board. Use the new-style diaphragm-resistor board
for shutter EB-413 with a total resistance of 10K.

The mounting system for the Type 415 control module is also a little different. You'll
have to replace the bracket shown in figure 54 with a threaded post (part #31751200).

There's another Variation in the color coding of one wire, as shown in the diagram.
The pink wire running to the Type 415 control module replaces the blue Wire in the
other styles. This pink wire goes to the diaphragm-resistor board.

WIRING DIAGRAM

RED

U N I T  T Y P E  4 1 5  Q
F-IJ

F I G .  3  G R E E N

SW-3

® ® x`
\ë

SW-3

SKY BLUE

 ®
II-1
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