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SHUTTER MECHANISM (FOCAL PLANE)

The primary and secondary curtain start from the same starting point. Whereas, with conventional focal
plane shutters other than the CONTAX RTS shutter the primary and secondary curtains are in the capped
(overlapped) state at the starting point. Therefore, The starting point of the secondary curtain is 3—4mm
inside (towards the aperture) and further away from the primary curtain. The traversing speed of the
primary and secondary curtains are measured at a width of 32mm (2mm respectively from left and right
inner side of 36mm picture plane). The respective curtains traversing at an uniform speed of 12 m/sec.,
and the width of the slit at 1/2000 sec.would be 1.333...mm and this width should be maintained for the
complete exposure.
The purpose for the primary and secondary curtains starting from the same point in the CONTAX RTS
is to provide stable and accurate even exposure at the high speed of 1/2000 sec.

Vi= ST S=n

2.666

= 1.333.... (V = Curtain Speed T= Shutter Speed S= Slit width).

Comparison of Shutter Function

Curves showing shutter
curtain traversing characteristics of
conventional focal plane shutter.

Tl

Aperture
(Picture frame)
(@]

R

e

Secondary curtain

starting position

Primary curtain
starting position

ARS.CO.UK

Primary

Secondary

Shu

=y
~

Shutter Starting Point

—_—T
Traversing direction

Curves showing the shutter curtain
traversing characteristics of Tl
the ‘Real Time' focal plane shutter.
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<z Tr
R
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Primary and
secondary
shutter curtain
— T

starting position

Traversing direction

operates at fast shutter speed.
A", "B, ""M", setting-shutter operates at fast shutter speed.
se: Shutter Magnet out of position.
air:  As ghown in-diagram below adjust Mg iron guide pin to center
position.
Cause: Magnetic attraction power insufficient.

(At 3—3.5V the magnet should function normally).

Repair:  Chanae maanet

Regular interval

—




2) Shutter trips simultaneously with film winding. (Body grounded).
Cause: During film winding one of the switches is causing the body to be grounded.
Repair:  Use storage oscilloscope (for test'ing) CH-1
(1) Check for grounding of body or short circuit.  Check switches for short circuit to
ground. Check minus (—)contact in battery chamber for short circuit to ground with camera
body. Check wiring insulation.
3) Shutter trips simultaneously with film winding (body is not grounded).
Cause: Wiring incorrectly connected.
Repair:  Check voltage with tester.
1 Respective voltage checkpoints.
1. Preparation before checking.
a) Set ASA to 100.
b) Insert dummy battery and cock shutter.
¢) Turn "ON" exposure preview switch.
* Make sure voltage is 5 volts.
2 Voltage checkpoints.

Green No. 31A S\\\\\“V \\\\\\\\\V N7 \\\\\\\V NN 7 Q
(540mV5mV) % g«\\\\\g@ylll\\\\\\\ﬁxx\\\\\w I//IJ\\\\\\\§ N
NN A§ /4 A § §
R
\\“V/ § & §
N VR-3
4 N Blue, Grey No. 28A
S N
N SN (2.800V+2mV)
N NN N :
91 N
. N\
VR-2 forth \\\\ MIC (I) No. 2
\\\\\\ Minus (—)
N
L N N

72
W,

L
i,
XX

X
2
%)

Yellow, Orange,
Grey No. 22A

7

,,
&
&

"4
X

&
e

P
L

%9,
&

0P

//////I/////////

4
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/ \\\\\\\\\\\

N \ d
N <\ .
AW \\\\\\\\\\\\\\\\\\\\\\\\\\\\ R ?

NS
. & DS
N y

Q [7 S § Y
W §§ k\\\\\\\\\\‘,/IA'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\& §§ §

[
_, MIC(I) No. 5 Joint Voltage
el (Joint Voltage = VrASA + VHF)
2

74

Orange No. 33A\ oltage variation at first
Blue No. 34A stage is about 36mV.

Brown No. 29A (About 100mV)

3 Adjustment method :
1. Set digital multi-meter at direct current voltage (VDC).
Connect black lead wire (—) to MIC (1) No. 2 (—) terminai. With red lead wire (+) check voltages
by connecting it to the respective terminals.
2. a) Stabilized voltage output
Terminal No. 28A (Blue, Grey lead wires)
b) Terminal No. 31A (Green lead wire)

2.8V+2mV adjust VR-2
540mV+5mV adjust VR-3
................ About 100mV adjust VR-6
d) Terminal HIC (1) No. 5 (Aperture, ASA joint voltage) . . . . . About 330mV

(at ASA 100 with open aperture)

Terminal No. 33A (Orange lead wire) aperture resistance voltage.

Terminal No. 34A (Blue lead wire) ASA resistance voltage

The respective voltage variation of the above at this first stage should be about 36mV. Make
sure there is a variation, at this stage, of about 18mV at the joint voltage (HIC (I) No. 5
terminal).



4)

el @ffsetvbltade s o @ ol S a Adjust VR-1

Terminals No. 21A, 22A.
The checking is performed by utilising b) Terminal No. 31A with the voltage 540mV+bmV.
First, attach a lead wire to terminal No. 31A and connect it to terminal No. 21A (without
removing the purple lead wire). Then, check voltage alternately at terminals No. 31A and
No. 22A, at the same time, adjust VR-1 so that voltage at terminal No. 22A is +bmV higher
than at terminal No. 31A.

Exposure preview normal, when shutter is tripped the shutter operates without making an exposure

and the L. E. D display also does not indicate the shutter speed of the exposure.

Cause: Switch (SW-7) does not turn the amplifier to “ON"".

Repair:  Adjust SW-7 contact points. (Attention should be paid to contact points pressure and

timing of the switch action.

Shutter does not operate.

1)

Shutter does not operate (Similar to short circuit situation).

Cause: Diode defective on diode circuit board or faulty soldering of connections.
Repair:  Check with tester, if necessary change diode or re-solder properly the faulty soldered
connection.

1) If shutter operates normally when camera base plate is removed; excessive solder on
diode circuit board is touching the base plate causing a short circuit.
2) Check wiring and connections are properly soldered.

Purple

| Pink
‘ Red o
Red
Purple Grey
Green Pink
Black Red Blue
Black

Digital Multi Meter

: [ez]
Ho Jon
o OHM 4002

OO0 oooooo

ON ON

Shutter trips prematurely or at fast speed.

1)

2)

3)

4)

Shutter trips when film is advanced.
Cause: Excessive solder on diode circuit board is touching the base plate causing a short circuit.
Repair:  Remove excessive solder and make sure the soldered parts do not touch the base plate.
(131-A-030-03).
With the mirror in the up position the shutter trips at a faster speed than the selected speed.
Magnet adjustment defect. (131-A-030-01).
Repair:  Adjust magnet. If adjustment impo‘;sible change magnet.
Release magnet inactive.
Cause: RL(1) is obstructed by the hook claw.
Repair:  Make adjustment.
Shutter trips at faster speed than selected speed.
Cause: Shutter adjustment defect.
Repair:  Adjust primary and secondary curtains traversing speeds (11.6~11.7 u/sec.).
For 1/2000 sec. adjust by turning adjusting screw of trigger contact. (Tiny (—) screw near



Manual speed circuit.

When the shutter is tripped the mirror flips up and SW-11 is turned "ON’’ making connections to the
various resistors for the respective shutter speeds then on to Vcc from where the electrical current flows
which is amplified by the Darlington pair of transistors to charge the capacitor. The time taken to charge
the capacitor is the manual shutter speed.

%+ The Darlington pair of transistors increase the amplification of the current.

/e

AN
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Q +Vec
@ v
=

=

(W] ' 8

ﬁ !_____] . MPC551 é”
Q \MICH)

5E

@p)

<C

Thestandard manual speeds shown in Fig. 1 should be followed.
Notgs Checking 1/1000, 1/2000 sec. several times the respective shutter speeds should be within the
<[ limits, over 70% of the number of times checked.
Dzlf 30% of the number of times checked is outside the standard limit:—
2 1/1000 should be within 1.33~0.72 u/sec.
©  1/2000 should be within 0.69~0.34 u/sec.
Une@ exposure.
TheB#ference of the exposure time at mid-point and one point at the left or right of the picture plane
sho e within £25%.
TheSifference of the fast and slow exposure time at 2 points left and right of the picture plane should be
withiF+35%.

R4,

MANUAL EXPOSURE TIME

Within Limit
Standard i =
Figures
4 sec. 4000 4400 3600
2 2000 2200 1800
1/1 1000 1100 900
1/2 500 550 450
1/4 250 275 225
1/8 +10% 125 137.5 112.5
1/15 62.5 68.80 56.25
1/30 31.25 34.40 28.13
1/60 T ey 15.63 17.20 14.06
1/125 ' 7.81 8.60 7.03
1/250 +15% 3.91 4.50 : 3.32
1/500 (+0.21 ~ -0.23) 1.95 2.25 1.66
1/1000 +35, -25% 0.98 e 0.72
(+0.45EV)
1/2000 +42, -29% 0.49 0.69 0.34
(+0.5EV)




Shutter remains open and long time.
1) Shutter remains open at 1/4 sec.
Cause: Sliding contact out of position
Repair:  Adjust to correct position and check contact pressure.
2) Shutter remains open at LV.4
Cause: Preamplifier defect
Repair:  Change Preamplifier
3) Long Time 4 secs. operates to 8 secs.
Cause: Main Amplifier defect
Repair:  Change Main Amplifier.
4) Delay in synchro time lag
Cause: Adjustment defect
Repair:  Adjust by changing gear engagement position of primary curtain gear and one revolution
control gear.

GERE e i A < B = Over 1.00m/sec
2 B = Sync. value
i e C = A+ B (Instrument error)
The contact efficiency should be over 70%
C | 3.73m/sec fSrA SBor AL

* Turning clockwise a tooth of the one revolution
® [Range control gear will be about -0.3m/sec.

Insert to sync, terminal

Shutter remains open. :
1) On “Manual” below certain shutter speeds the shutter remains open.
Cause: Defective resistor in switching amplifier. Loose connections of resistor leads or open circuit
in printed circuit.
Repair:  Check each resistor lead connections. If open circuit is found in printed circuit change
switching amplifier.
2) Shutter remains open under low light conditions.
Cause: Chattering of Switch (SW-7).
Repair:  Adjust contact points with the aid of storage oscilloscope.
3) At 1/2000 sec shutter operates at a faster speed.
Cause: Faulty adjustment.
Repair:  Re-adjust (See A-030-04).
4) Shutter at 1/125 sec. and under operates at a faster speed.
Cause: Timing of Mirror UP Switch incorrect.
Repair:  Adjust timing. (See appendix — Adjusting with the use of the Memory).
5) Shutter at 1/2000 sec. is fast, 1/5600~1/125 sec. are slow.
Cause: Defect in mirror box assembly.
Repair: Change complete Mirror Box.
6) Cause: RL(1) is obstructed by SP hook.
Repair:  Make adjustment.
7) Shutter does not operate at ‘'‘Manual’’.
Cause: Timing of Mirror UP Switch incorrect.
Repair:  Make adjustment.
8) At 1/2000 sec. with mirror in locked position the shutter speed is slow.
Cause: Defect in shutter magnet adjustment.
Repair:  Make adjustment.
9) At 1/125 sec. and under the shutter operates at one constant speed without change.
Cause: Memory switch breakdown.
Repair:  Change Memory switch.



"B circuitry.

When the Magnetic Release SW-3 is turned "“ON"’ the electrical current flows from + Vcc in the following
order E-B of Tr-1, D1, SW-3, E-C of Tr-1 turns “ON’"" and Mg-2 is in hold position to keep the shutter
open. Similarly the current also flows to E-B or Tr-2. In this case, as the bias current is high the collector
current would be saturated to about the same current.

When SW-3 is turned “OFF" the collector current changes the capacitor (C2) in an instant and turning
"OFF" Tr-1 which turns "OFF" Mg-2 and closes the shutter.
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In the regular SLR cameras the shutter curtains are assembled to the camera body. Whereas, with the
Contax RTS a new method is incorporated by assembling them to the mirror box, and then the Shutter
" Base Plate Sub Assembly and Shutter Base Plate Lower Sub Assembly are assembled.
Shutter curtain position, curtain speed, etc.; and all shutter adjustments are possible at the mirror box
assembly. The starting position for the primary curtain would be A, and B for the secondary curtain. At
- first they will be overlapping 3-4 mm and when the shutter is charged the space width between the two
curtains should be under 0~0.3 mm and when the shutter is charged the space width between the two
curtains should be under 0~0.3 mm and they should not be overlapping.
: The mirror box should be assembled parallel to the body and adjustments be made with the mirror box
setting screws. ;
Place primary curtain at ’A"" position. Wind primary curtain drum until curtain string is drawn taut, then
assemble primary curtain tension disc from the (inner) left hand side by turlning the primary curtain
drum to the left or right to align with the retaining screw hole.
With secondary curtain at “’B"* position follow similar procedure as above.

Primary curtain tension disc.

Secondary curtain tension




1. Electro magnet tension hook

When the shutter release is depressed the electric current is turned “ON'’ and the release magnet is
activated, and electrical switch (SW-7) turns “ON’* the shutter circuit, simultaneously the electro magnet

tension hook is also activated.

The secondary curtain tension disc is held stationary by the electro magnet tension hook. -

2. The function of the secondary curtain tension at the time of complete winding.

At the time of complete winding the shutter circuit is turned “OFF’* and the electro magnet tension hook
is inactive. It is for this reason the tension hook mechanism holds the secondary curtain tension

stationary.

3. Primary curtain tension hook. v
At the time of complete winding the primary curtain tension disc is M stationary.

Electro magnet tension D

o

3. ‘ Ppimgry curtain tension

Secondary curtain
tension

!
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1/2000 sec. is inconsistent, with mirror locked the shutter speed is fast or slow.

1. With the mirror locked the speed should be generally under 0.1

2. Inconsist shutter curtain speed.
3. The shutter curtain speed is inconsistent.

Countermeasure:

1. Rivet on movable plate of shutter Mg is loose or the assembly is out of position.
2. Roller not operating smoothly. Shaft is clogged

3. Primary curtain movement inconsistent because primary curtain control gear is not operating

smoothly.

ut a big change takes place.



Winding and Shutter inoperative.

Due to an electrical malfunction the shutter magnet releases the secondary curtain leaving the primary
curtain in the cocked position thus causing the shutter to become inopefative. Forceful winding, at this
_stage will cause overcharging and damage to the curtains. Apply some pressure to secondary limit lever part
A" which will compel primary curtain fixing hook assembly to release the cocked primary curtain.

Shutter curtain assembly.

With a special jig the primary and secondary curtains are strung to maintain uniformity of dimensions and
parallelism.

String is used instead of the CanentionaI ribbons for better efficiency and compactness.

Winding the string

The string is wound from outside inwards : /
which prevents overlapping. ' ) /

\\

Primary Assy Secondary Assy




Shutter bounce prevention supplementary plate.

The shutter curtain speed is 12 u/secs. But at the end of the travel bounce occurs (When the strings of the
primary and secondary curtains are wound to the SP shaft and there is a backlash.)

The bounce should not occur within the aperture. To prevent this a shutter bounce prevention supple-
mentary plate is installed.

With the travel of the priméry curtain the primary curtain tension disc and the rotation control guide
collide.

The retaining hole for the limit lever shaft is part “A’" of the shutter supplementary plate. When primary
curtain hook circle plate and limit lever collides part “’A" is pushed in the direction of the arrow. On the
other hand, the lower part “C" acting as the axle pushes part "'B’" in the direction of the shutter damper

and the spring in the cylinder assembly counteracts the force and controls the backlash or bounce.

Shutter Damper

Curtain shutter bounce
1. Primary curtain shutter bounce occurs at 1/30 or 1/60 sec.

Countermeasure:

1. Tighten any play in primary curtain limit lever. Especially, lateral play.
2. Replace shutter damper spring if it is weak.

3. Shutter piston and cylinder of shutter damper action should be smooth.

Movement of curtain limit lever.
When winding is commenced the primary and secondary limit levers the tips of which travel upwards
along the grooves of the turn limit guides and stops after reaching the top. The respective limit levers

should not slip out of the grooves.
When the shutter is released, at first, the primary curtain travels and the primary curtain limit lever slides

down along the grooves from top to bottom. It stops when it comes into contact with the protruding part
of the primary curtain hook circle plate. When the secondary curtain begins to travel the secondary
curtain limit lever follows the same pattern as above. &



Shutter curtain slackness.
1. Curtain metal clip is bent

. 2. Curtain string out of position
3. Curtain string is overlapping.

Countermeasure:-
- 1. Secondary curtain string gets out of position on spring drum due to improper attachment of string to
curtain causing the string to overlap or wind on the shaft.
The string should neyer pverlap during winding. .
2. Primary curtain stri%ets out of position due to excessive space between winding side roller and

string guide plate, witieh should be within 0.2—0.3mm. Adjust position of string guide plate.
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